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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. The former Plum
Brook Ordnance Works (PBOW), located in Sandusky, 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 of the John Glenn Research Center with headquarters based out of Lewis Field in
Cleveland, Ohio.

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 continue a groundwater remedial investigation (RI) at two red water pond
areas and three former trinitrotoluene (TNT) manufacturing areas at PBOW. The two red water
pond areas are the West Area Red Water Ponds and the Pentolite Road Red Water Ponds. The
three former TNT manufacturing areas are TNT Area A, TNT Area B, and TNT Area C

(Figure 1-2).

Eighth-quarter sampling activities were conducted pursuant to the following documents: the
final site-specific sampling and analysis plan (SSAP) (IT, 2001a), final site-specific safety and
health plan (SSHP) (IT, 2001b), the March 2002 letter amendment to the SSAP (IT, 2002a), the
site-wide sampling and analysis plan (SAP) (IT, 1996a), the quality assurance project plan
(QAPP) (IT, 1996b), and the site-wide safety and health plan (IT, 1996c).

The purpose of the quarterly background sampling is to provide seasonal collection events to
evaluate groundwater quality and determine if a trending pattern of organics and inorganics is
present in the groundwater of the background monitoring wells. Background (upgradient)
groundwater data will be used as part of a groundwater data set for metals in the various
groundwater risk assessments. Following completion of the final background sampling event
(anticipated June 2004), groundwater screening concentrations will be calculated. The
background data values generated will be compared to values from PBOW site wells for
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determination of any site-related contamination and may also be used for risk evaluation
purposes.

Since minor concentrations of nitroaromatics (less than 0.5 part per million) were detected in
three background wells during the month of April 2002 (3rd quarter), a joint decision was made
by the USACE, Ohio Environmental Protection Agency (OEPA), NASA, Shaw, and Pacific
Environmental Services to continue background groundwater sampling for two additional events.
One event was scheduled during the dry season (October 2002) and the other event was
scheduled during the wet season (April 2003).

To determine if locations of present background monitoring wells on PBOW property are truly in
“background” locations and to further characterize the background groundwater, two additional
background monitoring wells (PB-BED-MW28 and PB-BED-MW29) were installed August 4
through 13, 2003 (Figure 1-2). Well PB-BED-M W28 is located on NASA property outside the
security fencing, near the intersection of Taft and Mason Road. It is approximately 2,100 feet
upgradient of background well PB-BED-MW20. Monitoring well PB-BED-MW29 is located on
private property outside NASA security fencing, approximately 1,100 feet upgradient of
background well PB-BED-MW25. With the addition of two new background monitoring wells,
a decision was made to continue background groundwater sampling for an additional four
quarters (September and December 2003, and March and June 2004). Table 1-1 presents a
summary of background groundwater sampling investigations and sampling events conducted to
date.

1.1 Objectives
The objectives, as scoped for the quarterly background sampling, were as follows (USACE,
2001, 2003):

1. Determine the quality of bedrock groundwater entering the PBOW site in the
upgradient direction (west, south, and southwest).

2. Determine the quality of residuum groundwater upgradient of selected sites at
PBOW.

3. Perform trend analysis to determine if any changes in the concentrations of
inorganics are seasonally dependent.

KNA\PBOW\Sth Qu\DGE-Tx1\03/1 5/04(11:02 AM) 1-2
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4. Establish the range and determine the background concentrations of inorganics in
residuum and bedrock groundwater.

Additional background sampling objectives:

5. Evaluate the detection of nitroaromatics reported in April 2002 in background
monitoring wells to determine a possible source for this contamination.

6. Determine if groundwater quality of background monitoring wells is adequate for
establishing background concentrations.

7. Provide additional groundwater quality data for risk assessment.

Due to drought conditions, establishing background concentrations of inorganics in overburden
groundwater was eliminated from the objectives.

This report presents:

e Groundwater sampling procedures

e Results of the background quarterly sampling events‘(first through eighth quarterly
events)

o Laboratory analytical data of the eighth quarter (December 2003) groundwater
sampling. Results from previous events are also presented. These sampling
events occurred as follows:

- First quarter results, September 2001 (IT, 2002b)

- Second quarter results, January 2002 (IT, 2002c)

- Third quarter results, April 2002 (IT, 2002d)

Fourth quarter results, July 2002 (Shaw, 2003a)

Fifth quarter results, October 2002 (IT, 2003)

Sixth quarter results, April 2003 (Shaw, 2003b)
Seventh quarter results, September 2003 (Shaw, 2003c)

» Handling and disposal of investigation-derived waste (IDW).

1.2 Facility Location and Description

As mentioned above, the former PBOW site is currently owned by NASA. Most of the
aerospace testing facilities at PBOW were constructed in the 1960s and are presently in a
standby or inactive status. The site is located approximately 4 miles south of Sandusky, Ohio,
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and 59 miles west of Cleveland, Ohio. Although primarily in Perkins and Oxford Townships,
the eastern edge of the site extends into Huron and Milan Townships. PBOW is bound 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 area immediately surrounding PBOW is mostly agricultural, but
residential sections are present along the northern and northeast perimeter. Public access at
PBOW is restricted except during the annual deer hunting season.

1.3 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. 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.

After the plant was shut down, decontamination of TNT, acid, pentolite, and DNT processing
lines began. Decontamination was completed during the last quarter of 1945. The property was
initially transferred to the Ordnance Department and then to the War Assets Administration after
it was certified by the U.S. Army to be decontaminated. In 1949, PBOW was transferred to the
General Services Administration.

NASA acquired PBOW on March 15, 1963, and is presently utilizing the site. 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
(General Services Administration 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 its John Glenn
Research Center. The details of these land transactions are listed in the site management plan
and can be found at the NASA Plum Brook Station. '

Based on review of historical use of the site and findings of previous investigations, potential
chemicals in the groundwater at PBOW may include nitroaromatic compounds, volatile organic
compounds (VOC), semivolatile organic compounds (SVOC), cyanide, and inorganics.

Review of documents (Herdendorf, 1966 and Stout, 1941) and discussions with OEPA and Ohio
Department of Natural Resources (Appendix A) personnel indicated that the Columbus and
Delaware bedrock units (the same bedrock units in which one of the PBOW background wells is
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screened) contain active and abandoned natural gas and petroleum hydrocarbon wells (Figure 1-

3). Therefore, it is important to note that some VOCs (primarily benzene, toluene, ethylbenzene,

and total xylenes) and SVOCs may be naturally occurring in site groundwater.
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2.0 Field Activities

2.1 Investigative Methods

Eighth quarter groundwater sampling of background monitoring wells was conducted following
the same procedures used during the previous seven background groundwater sampling events.
Specific sampling procedures are detailed in the approved SSAP/SSHP (IT, 2001a,b).

2.2 Groundwater Sampling

Eighth quarter groundwater sampling was conducted from December 9 to 12, 2003. Background
wells sampled included six bedrock wells (PB-BED-MW20, PB-BED-MW24, BG8-BEDGW-
001, PB-BED-MW25, PB-BED-MW28, and PB-BED-MW29). Bedrock well PB-BED-MW26
was scheduled for sampling; however, the well was dry, so no groundwater sample could be

- collected. Background overburden well IT-MWO01 was not scheduled to be sampled. Table 2-1
shows a list of the groundwater samples collected. The background monitoring wells sampled
are located on the extreme west and southwest portion of PBOW (Figure 2-1). On-site
background monitoring wells were selected by the USACE based on the groundwater
investigation conducted in 1997 (USACE, 2001). Newly installed background wells (PB-BED-
MW28 and PB-BED-MW29) were selected to determine if locations of present background
monitoring wells are truly in “background” locations and to further characterize the background
groundwater.

Groundwater samples were analyzed for nitroaromatics, metals (filtered and unfiltered), VOCs,
SVOCs, and water quality parameters (alkalinity, chloride, cyanide, hardness, nitrate, sulfate,
total dissolved solids, total organic carbon, total suspended solids, and turbidity). Final field
-measurements of groundwater sarhples are presented in Table 2-2. Well locations are shown on
Figure 2-1. Sample collection logs are provided in Appendix B.

Six of the seven background bedrock wells were sampled using the low-flow (minimal
drawdown) sampling methodology. The following wells were sampled using low-flow
methodology: PB-BED-MW24, PB-BED-MW25, PB-BED-MW20, BG8-BEDGW-001, PB-
BED-MW28, and PB-BED-MW29. Monitoring well PB-BED-MW26 exhibited a water column
of only 1.57 feet. Based upon groundwater level measurements from previous events, the
limited water column, and the known minimal water recharge in the well, a groundwater sample
from monitoring well PB-BED-MW26 was not collected. Low-flow minimal drawdown is
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performed when adequate groundwater recharge is present. Water quality measurements were
recorded by use of an inline flow-through cell connected to a Yellow Springs Instrument
Company (YSI) meter.

A bladder pump was used for the low-flow minimal drawdown sampling. The pump was
inserted into the screened portion of the monitoring well, and the well was pumped at a rate that
minimized drawdown. Typically, purging rates were on the order of 200 to 500 milliliters per
minute. The purge rate was set so that drawdown in the well was never greater than 6 inches.
The following water chemistry parameters were monitored for stability: pH, oxidation-reduction
potential, conductivity, temperature, dissolved oxygen, turbidity.

Overburden/shale monitoring well IT-MWO01 was not scheduled to be sampled during the eighth
quarter groundwater sampling event. An indentation in the PVC riser of this well prevents
insertion of a bailer or pump. During previous sampling events (July 2002, October 2002, and
April 2003), groundwater sampling was performed at this well using a peristaltic pump. With
the peristaltic pump, Teflon-lined tubing was inserted into the screened portion of the well.
Cyclic compressions on the tubing were made by the peristaltic pump and a vacuum was created
removing groundwater from the well. Groundwater recharge rates did not permit low-flow
sampling in this well.

Samples collected for dissolved metals analysis were filtered in the field through a 0.45-
micrometer high-capacity filter attached to the discharge line of the bladder pump. Sample
filtration, preservation, packing, and shipment were performed in accordance with Section 5.4 of
the site-wide QAPP (IT, 1996b).

2.3 Decontamination Procedures

Decontamination of all sampling equipment was performed in accordance with Section 4.3 of the
SSAP (IT, 2001a). Specifically, the water level indicator and low-flow pump were the only
instruments that required complete decontamination procedures. Decontamination was
performed in sequence by rinsing with soapy water, deionized water, and isopropyl alcohol, with
a final rinse of deionized water. The bladder pump was decontaminated by running the
decontamination fluids through the pump head. Equipment was then air dried before use. The
bladder pump was wrapped in aluminum foil, with the shiny side out, after decontamination.
Bailers, if needed, and tubing were not decontaminated because new items were used for each

KNA\PBOW\8th Qir\DGE-Tx1\03/15/04(11:02 AM) 2-2
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well. To prevent damage to sensitive membranes, the water quality instrument YSI 650, was
thoroughly rinsed only with deionized water.

2.4 IDW Management

IDW generated during the December 2003 groundwater sampling event included groundwater,
decontamination water, and personal protective equipment. All IDW was managed and handled
in accordance with procedures described in the SAP (IT, 1996a).

An estimated total of 30 gallons of decontamination and purge water were generated from the
background monitoring wells. All liquid was contained in a labeled 55-gallon drum. Since off-
site background well PB-BED-MW?29 is located on property not owned by NASA, purge water
generated from this well was not permitted to be staged at the NASA facility. Purge and
decontamination water from all background wells was transferred and stored at the Shaw facility
in Findlay, Ohio. Soiled personal protective gear and disposable field equipment generated
during the project were double-bagged and placed in an on-site industrial dumpster.

The September and December 2003 nonhazardous purge and decontamination water stored at the
Shaw office in Findlay, Ohio is scheduled for transport and disposal at the Evergreen landfill
located in Toledo, Ohio. Transport and disposal will take place during the week ending March 5,
2004. Therefore, the required bill of lading for nonhazardous water was not able to be included
in this report.

KN4\PBOW\8th Qu\DGE-Tx1\03/15/04(11:02 AM) 2-3
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3.0 Analytical Program

Severn Trent Laboratories, Inc. (STL) of Knoxville, Tennessee, analyzed primary and field
duplicate project samples. STL’s Canton, Ohio laboratory provided analyses for water quality
parameters. Accutest Laboratory of Orlando, Florida analyzed the field split. Shaw performed
data validation for primary and field duplicate project samples. Datachek validated the field split
as part of the preparation of the chemical quality assurance report. The validation summary for
the primary and duplicate samples analyzed by Severn Trent is provided in Appendix C. The
analytical results are summarized in Appendix D. Tables of detected hits that exclude “B”-
qualified data (data that were not detected significantly above method blank or field blank levels)
are included in Appendix E. A data quality evaluation is located in Appendix F. Chain-of-
custody documentation is provided in Appendix G. Appendix H contains responses to
comments.

3.1 Analytical Program and Methodologies

Chemical analyses for the investigation were performed in accordance with guidelines detailed in
the Environmental Protection Agency’s (EPA) Test Methods for Evaluating Solid Waste (SW-
846), Physical/Chemical Methods, Third Edition (EPA, 1986) and subsequent revisions and EPA
600/4-79-020, Method for Chemical Analysis of Water and Wastes (EPA, 1983). The
groundwater samples and associated quality assurance/quality control samples were analyzed for
VOCs, SVOCs, metals, nitroaromatics, and several water quality parameters. Methods used for
analysis of groundwater during the eighth quarterly sampling event are summarized in Table 3-1.

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 Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, February 2002 (EPA, 2002a). 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, 1994) and Region III
Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses (EPA, 1993). The procedure is outlined in Section 3.3.
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3.2 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, 1996a) and QAPP (IT, 1996b) and their site-specific attachments. Successful
execution of these procedures provides strong supporting evidence that the data are
representative of the areas under investigation.

The DQO:s 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. A complete evaluation of the analytical results is given in the data quality
evaluation found in Appendix F.

3.3 Blank Evaluation

The purpose of blank analysis is to detect contamination resulting from laboratory and field
activities. Blank evaluation involves qualification of data based on the results of associated field
blanks, trip blanks, equipment rinsates, and laboratory method blanks. The criteria for blank
evaluation are as follows:

e If a parameter is found in a blank but not detected in the sample, no action is taken.

o For organics, if the sample result is greater than the practical quantitation limit
but is less than 5 times or 10 times the blank result, the sample result is qualified “B.”
The 10 times limit is applicable only for common laboratory contaminants such as
acetone, methylene chloride, 2-butanone, and certain phthalates.

o For organics, if the sample result is less than the practical quantitation limit and less
than 5 times or 10 times the blank result, the sample result is qualified “B.” The “J”

qualifier is not used.

e For inorganics, if the sample result is greater than the method detection limit but less
than 5 times the blank result, the sample result is qualified “B.”

o If the sample result is greater than 5 times or 10 times the blank result, the sample
result is not qualified.
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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. Sample results are not corrected.

3.4 Comparison to Screening Criteria

This section describes a protocol that will be used in the baseline human health risk assessment
(BHHRA) to screen analytical data from site (i.e., non-background) monitoring wells. Site
analytical data will be screened in the BHHRA using risk-based screening concentrations
(RBSC), and inorganics detected in site samples will be screened against PBOW background
screening concentrations (BSC). RBSCs are described in Section 3.4.1 and BSCs are described
in Section 3.4.2. The BHHRA protocol for screening is depicted on Figure 3-1. Because only
background wells were sampled during the eighth quarterly event, screening values do not apply
to this most recent round of sampling.

The Section 4.0 table includes a column for maximum detected concentrations (MDC) and
BSCs. The MDC represents the maximum concentration of a particular analyte detected within
an area of concern. Although “B”-qualified data are identified on the tables, these results are not
included in the MDC because all “B”-qualified data will be removed during the BHHRA. Final
MDC results for the area of concern will be based on the overall maximum detected
concentration for that area, including all quarterly sampling events. BSC values will not be
established until quarterly background sampling is complete and a final determination is made as
to which wells truly represent background groundwater conditions. Therefore, BSC values for
inorganics are denoted by “to be determined” (TBD) in the Section 4.0 table. Two additional
background groundwater sampling events will be conducted (March and June 2004) prior to the
completion of the RI; the BSCs for inorganics will be based on the resulting data set. These BSC
values will be included in the RI and the BHHRA.

3.4.1 Risk-Based Screening

Site groundwater analytical results will be compared to RBSCs in the BHHRA. Groundwater
RBSCs are derived from EPA Region 9 preliminary remediation goals tap water criteria, based
either on chronic noncancer or cancer effects (EPA, 2002b). For noncancer effects, RBSCs are
adjusted to a hazard quotient (HQ) of 0.1. Adjusting the HQ downward accounts for possible
additive effects of multiple chemicals during risk-based screening. For cancer-based effects,
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both RBSCs and preliminary remediation goals are based on an incremental lifetime cancer risk
(ILCR) of 1E-6. Some chemicals exhibit both chronic noncancer and cancer effects. For these
chemicals, the RBSC represents either an HQ of 0.1 or an ILCR of 1E-6, whichever results in a
lower concentration. The RBSCs are based on a generalized residential drinking water scenario,
assumed to be the most restrictive use of groundwater. It is emphasized that RBSCs do not
imply a regulatory limit or mandated cleanup level.

In the BHHRA, each chemical with an MDC less than the RBSC will not be considered further.
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 protocol, depicted on Figure 3-1,
that will be used in the BHHRA. Based on the findings of the BHHRA, a chemical exceeding its
RBSC may or may not be subject to cleanup. No attempt was made to develop RBSCs for
ubiquitous, nutritionally essential elements unlikely to be toxic at concentrations ordinarily found
in environmental media and for which toxicity values are unavailable (e.g., calcium, magnesium,
potassium, and sodium).

3.4.2 Background Screening

Background screening in the BHHRA will apply only to inorganic constituents that exceed
RBSCs. Although certain organic compounds in site groundwater (benzene, toluene,
ethylbenzene, xylenes, and polynuclear aromatic hydrocarbons) 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 3.4.1. Final PBOW BSCs will be based on either the 95th upper tolerance limit or the
MDC of the background data set (when generated), whichever is less.

BSC values can be finalized only after 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. This final groundwater flow direction will be
confirmed after all new monitoring wells are installed. Confirmation of the flow direction will
be included in a final background summary report anticipated to be submitted in October 2004.
Therefore, values for the BSC column on the table in Section 4.0 are left as “TBD.” The
finalized BSCs 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.
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3.4.3 Screening and Risk Evaluation Protocol

Figure 3-1 depicts how risk-based and background screening support the risk assessment
decision process that will be applied in the BHHRA. As described in Section 3.4.1 and 3.4.2, the
on-site groundwater MDC for a given inorganic analyte that exceeds its RBSC will be screened
against its BSC. The “further evaluation” box shown on Figure 3-1, just before the “risk
management decision” may include a spatial analysis of site analytical data to determine if
elevated concentrations of chemicals that exceed risk criteria are found in small isolated plumes
or are 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 to further determine whether apparent exceedances in groundwater may be
associated with background groundwater conditions.
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4.0 Analytical Results

4.1 Groundwater Sampling Events

In December 2003, background groundwater samples representative of low groundwater levels,
or dry season conditions, were collected. The background samples were collected from the same
monitoring wells Sampled in November 1997 and May 1998 (BG8-BEDGW-001 and PB-BED-
MW20) as well as from the other background wells (PB-BED-MW24, PB-BED-MW?25,
PB-BED-MW28, and PB-BED-MW29). A groundwater sample was not collected from
background well PB-BED-MW26 due to insufficient water. A quarterly sampling schedule was
chosen for these wells to obtain background bedrock groundwater data to determine if similar
patterns or trends of chemical constituents are present and thus establish background
groundwater constituent concentrations for the bedrock groundwater.

Field measurements of groundwater collected during purge activities of background monitoring
wells are shown on page 2 of the sample collection logs in Appendix B. Final measurements
representative of the groundwater samples collected are shown on Table 2-2. These results are
summarized as follows: '

o Temperatures of December 2003 groundwater samples ranged from 8.9 degrees
Celsius (°C) (BG8-BEDGW-001) to 11.1°C (PB-BED-MW?20).

 Final turbidity readings in 4 of the 6 wells was 0 nephelometric turbidity units
(NTU), with the highest level recorded at 1.9 NTUs in well PB-BED-MW29.

« Conductivity measurements were typically below 1.5 micromhos per centimeter
(umhos/cm). Higher recordings were observed in wells PB-BED-MW29 (8.49
pmhos/cm) and PB-BED-MW20 (51.46 umhos/cm).

» Eh measurements of groundwater samples ranged from 7.5 millivolts (mV) (PB-
BED-MW?28) to —331.7 mV (PB-BED-MW24). The positive and negative Eh
values are indicative of oxidizing and reducing environments, respectively.

Dissolved oxygen values were low with the maximum concentration detected in
well PB-BED-MW20 at 0.46 parts per million.

4.2 Analytical Results
The following sections present the blank-evaluated results of the first through the eighth
quarterly sampling events. As a comparison tool, the November 1997, May 1998, and previous
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results are shown on Figure 2-1 with the December 2003 data. Analytical detections for the first
through eighth quarters are presented in Table 4-1. All eighth quarter analytical data are
presented in Appendices C and D.

4.2.1 Background Monitoring Wells

Due to an indentation in the PVC riser of overburden background well IT-MWO01, groundwater
was not collected during the September-October 2001 (first quarter), January 2002 (second
quarter), or April 2002 (third quarter) sampling events. Groundwater from the well was purged
and sampled during the July 2002 (fourth quarter), October 2002 (fifth quarter) and April 2003
(sixth quarter) sampling events using a peristaltic pump. Groundwater for VOC analysis was
collected and inserted into the appropriate sample bottle by a pipetting action using the Teflon®-
lined tubing for each event. No additional sampling of the well was scheduled following April
2003. Figure 2-1 shows the location of the overburden-shale background well.

Seven bedrock wells were selected to be sampled on a quarterly basis to determine background
bedrock groundwater values. These background bedrock monitoring wells are PB-BED-MW20,
PB-BED-MW24, PB-BED-MW25, BG§8-BEDGW-001, PB-BED-MW26, PB-BED-MW28, and
PB-BED-MW29 (Figure 2-1). Groundwater from the background bedrock wells was sample by
using either low-flow sampling procedures or by a bailer. Groundwater was analyzed for VOCs,
SVOCs, nitroaromatics, metals (total and dissolved), cyanide, and water quality parameters.

Previous and current groundwater sampling results of background overburden/shale and bedrock
monitoring wells are described in the following subsections.

4.2.2 Overburden/Shale

September/October 2001, Dry Season Sampling Event (First Quarterly). Due to an
indentation of the polyvinyl chloride (PVC) riser, monitoring well IT-MWO01 could not be
sampled.

January 2002, Wet Season Sampling Event (Second Quarterly). On January 16, 2002,
an attempt was made to repair IT-MWO01. 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 the IT-MWO01 well
construction diagram showed that the bottom of the only riser joint (3.2 feet stickup to 4 feet

KN4\PBOW\&th Qir\DGE-Txt\03/15/04(11:02 AM) 4-2



PBOW - Eighth Quarterly
(December 2003) Background
GW Report

Section: 4.0

Revision No.: 0

Date: March 2004

below ground surface) is located within the filter pack. Therefore, this precluded removal of the
riser for replacement. Attempts by the sampling personnel were not successful to remove or
push back the indentation in the riser.

April 2002, Wet Season Sampling Event (Third Quarterly). Due to an indentation of the
PVC riser, monitoring well IT-MWO1 could not be sampled.

July 2002, Dry Season Sampling Event (Fourth Quarterly). No nitroaromatics or
SVOCs were detected in the overburden background well. Two VOCs, acetone and methylene
chloride, were detected and both values were “B” qualified. Several unfiltered and filtered
metals were detected. Aluminum, barium, cobalt, copper, iron, manganese, nickel, and zinc
were detected in both phases (Table 4-1).

October 2002, Dry Season Sampling Event (Fifth Quarterly). No nitroaromatics or
SVOCs were detected in the overburden background well. One VOC, 2-butanone, was detected
and it was “B” qualified. Twenty-one unfiltered and 12 filtered metals were detected (Table
4-1).

April 2003, Wet Season Sampling Event (Sixth Quarterly). No nitroaromatics were
detected in the overburden background well. Two VOCs, acetone and carbon disulfide, and one
SVOC, diethyl phthalate, were detected. Acetone and diethyl phthalate were both “B” qualified.
Sixteen unfiltered and 16 filtered metals were detected (Table 4-1).

September 2003, Dry Season Sampling Event (Seventh Quarterly). Overburden/shale
monitoring well IT-MWO01 was not scheduled to be sampled.

December 2003, Dry Season Sampling Event (Eighth Quarterly). Overburden/shale
monitoring well IT-MWO01 was not scheduled to be sampled.

4.2.3 Summary of Overburden/Shale Sampling Events

No nitroaromatics have been detected in the overburden groundwater from well IT-MWO01
during the sampling events from November 1997 to April 2003. Six VOCs have been detected,
and all but one detection of toluene (May 1998 - 22 micrograms per liter [ug/L]) and carbon
disulfide (April 2003 - 0.1 pg/L) were “B” qualified. One SVOC (diethyl phthalate — April
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2003) was detected, but it was “B” qualified. A total of 22 unfiltered and 16 filtered metals have
been detected.

4.2.4 Bedrock

September-October 2001, Dry Season Sampling Event (First Quarterly). No
nitroaromatic compounds were detected in groundwater samples from the background
monitoring wells. Six VOCs (acetone, benzene, ethylbenzene, methylene chloride, toluene, and
total xylenes) were detected in well PB-BED-MW24, and 9 VOCs (acetone, benzene, carbon
disulfide, chloroform, ethylbenzene, 4-methyl-2-pentanone, methylene chloride, toluene, and
total xylenes) were detected in well PB-BED-MW25. SVOC bis(2-ethylhexyl)phthalate was
detected in wells PB-BED-MW20 and PB-BED-MW25. Four SVOCs (2,4-dimethylphenol, 2-
methylnaphthalene, naphthalene, and phenol) were also detected in well PB-BED-MW24, In the
sample from well BG8-BEDGW-001, 9 unfiltered and 8 filtered metals were detected, 13
unfiltered and filtered metals were detected in PB-BED-MW20, 8 unfiltered and 7 filtered metals
were detected in PB-BED-MW24, and 9 unfiltered and 9 filtered metals were detected in PB-

- BED-MW?25 (Table 4-1).

January 2002, Wet Season Sampling Event (Second Quarterly). No nitroaromatic
compounds were detected in any of the background bedrock monitoring wells. The VOC
toluene was detected in the groundwater sample from well PB-BED-MW20; benzene, toluene,
ethylbenzene, total xylenes, 2-butanone, carbon disulfide, and chloromethane were detected in
well PB-BED-MW24; and carbon disulfide was detected in well PB-BED-MW25. Naphthalene
and 2-methylnaphthalene were the only SVOCs detected, and they were found in well PB-BED-
MW?24. In the groundwater samples from the following wells, the numbers of filtered and
unfiltered metals that were detected are listed in parentheses: BG8-BEDGW-001 (11 unfiltered
and 11 filtered), PB-BED-MW20 (10 unfiltered and 10 filtered), PB-BED-MW24 (10 unfiltered
and 10 filtered), and PB-BED-MW?25 (10 unfiltered and 7 filtered). 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-MW26. Analyte detections in well PB-BED-
MW26 included aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper,
iron, lead, manganese, mercury, nickel, vanadium, and zinc. Unfiltered metals detections from
monitoring well PB-BED-MW26 were compared with analytical results from the other sampled
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wells, and the results from PB-BED-MW26 were anomalously high. Therefore, these results
were considered to be outliers (Table 4-1).

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 cyclo-
trimethylenetrinitramine (RDX) were detected in PB-BED-MW24. VOCs acetone and total
xylenes were detected in well BG8-BEDGW-001, while VOCs acetone, benzene, toluene,
ethylbenzene, total xylenes, 2-butanone, and carbon disulfide were detected in well PB-BED-
MW?24 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 in well
PB-BED-MW24. The groundwater sample from well BG§-BEDGW-001 contained 11
unfiltered and 9 filtered metals, well PB-BED-M W20 contained 13 unfiltered and 12 filtered,
well PB-BED-MW24 contained 7 unfiltered and 8 filtered, and well PB-BED-MW25 contained . -
9 unfiltered and 8 filtered metals (Table 4-1).

July 2002, Dry Season Sampling Event (Fourth Quarterly). No nitroaromatic
compounds were detected in the groundwater samples of the background monitoring wells.
VOCs acetone and 2-butanone were detected in the groundwater sample from well BG8-
BEDGW-001; acetone, benzene, bromomethane, 2-butanone, and toluene were detected in well
PB-BED-MW20; and acetone, benzene, 2-butanone, ethylbenzene, toluene, and total xylenes
were detected in well PB-BED-MW24. 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-MW?25. The groundwater sample from monitoring well PB-BED-
MW24 also exhibited SVOCs 2,4-dimethyphenol, 2-methylnaphthalene, and naphthalene. The
groundwater sample from well BG8-BEDGW-001 showed detections of 12 unfiltered and 11
filtered metals; well PB-BED-MW20 contained 10 unfiltered and 10 filtered metals; well PB-
BED-MW24 detected 16 unfiltered and 7 filtered metals; and groundwater samples in well PB-
BED-MW25 exhibited 8 unfiltered and 9 filtered metals (Table 4-1).

October 2002, Dry Season Sampling Event (Fifth Quarterly). One nitroaromatic
compound, nitrobenzene, was detected and it was found in background well PB-BED-MW25.
VOC:s acetone and carbon disulfide were detected in the groundwater sample from well BG8-
BEDGW-001; benzene, carbon disulfide, and toluene were detected in the sample from well PB-
BED-MW20; benzene, ethylbenzene, toluene, total xylenes, and carbon disulfide were shown in
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well PB-BED-MW?24; and acetone, benzene, total xylenes, and carbon disulfide were found in
the groundwater sample from well PB-BED-MW25. The only SVOC that was detected was
2-methylnaphthalene, and it was from monitoring well PB-BED-MW24. The groundwater
sample from well BG8-BEDGW-001 exhibited 9 unfiltered and 9 filtered metals; well PB-BED-
MW20 showed 12 unfiltered and 11 filtered metals; well PB-BED-MW24 exhibited 9 unfiltered
and 9 filtered metals; and well PB-BED-MW25 showed 9 unfiltered and 9 filtered metals
detections (Table 4-1).

April 2003, Wet Season Sampling Event (Sixth Quarterly). One nitroaromatic
compound, RDX, was detected in well PB-BED-MW20, and one nitroaromatic compound,
2,4,6-TNT, was detected in well PB-BED-MW24. Although RDX was detected, it was not
manufactured at PBOW. VOCs acetone (B qualified) and 2-butanone were detected in the
groundwater sample from well BG8-BEDGW-001; benzene, carbon disulfide, and methylene
chloride (B qualified) were detected in the sample from well PB-BED-MW20; acetone, benzene,
ethylbenzene, methylene chloride, toluene, and total xylenes were detected in well PB-BED-
MW24; and carbon disulfide was detected in well PB-BED-MW25. The only SVOCs detected
were 2-methylnaphthalene and naphthalene in the groundwater sample from well PB-BED-
MW24. The groundwater sample from well BG8-BEDGW-001 showed detections of 10
unfiltered and 11 filtered metals; well PB-BED-MW?20 showed detections of 12 unfiltered and
10 filtered metals; well PB-BED-MW?24 exhibited 10 unfiltered and 8 filtered metals; and well
PB-BED-MW25 showed detections of 9 unfiltered and 11 filtered metals (Table 4-1).

September 2003, Dry Season Sampling Event (Seventh Quarterly). One
nitroaromatic compound (4-amino-2,6-dinitrotoluene) was detected and it was found in the
groundwater sample from background monitoring well PB-BED-MW20. The compound was
“J” qualified, meaning it was detected but it was below the laboratory’s reporting limit. VOCs
acetone and total xylenes were detected in the groundwater sample from well PB-BED-MW29
and benzene, toluene, and total xylenes were detected in well PB-BED-MW24. No SVOCs were
~ detected in groundwater samples from any well above laboratory reporting limits. The
groundwater sample from well BG8-BEDGW-001 showed detections of 9 unfiltered and 9
filtered metals; well PB-BED-MW20 exhibited 13 unfiltered and 13 filtered metals; well PB-
BED-MW?24 contained 8 unfiltered and 9 filtered metals; and well PB-BED-MW25 showed
detections of 10 unfiltered and 9 filtered metals. The groundwater sample in the newly installed
background well PB-BED-MW28 exhibited 11 unfiltered and 11 filtered metals detections, while
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newly installed well PB-BED-MW29 showed 11 unfiltered and 12 filtered metals detections
(Table 4-1).

December 2003, Dry Season Sampling Event (Eighth Quarterly). No nitroaromatic
compounds were detected in the groundwater samples of the background monitoring wells. The
VOCs carbon disulfide and chloromethane were detected in the groundwater sample from well
BG-BEDGW-001; -benzene, carbon disulfide, and toluene (B qualified) were detected in well
PB-BED-MW?20; carbon disulfide, benzene, ethyl benzene, toluene, and total xylenes detected in
well PB-BED-MW24; carbon disulfide in well PB-BED-MW25; chioromethane, benzene, ethyl
benzene, toluene, and total xylenes in well PB-BED-MW?28; and carbon disulfide,
chloromethane, benzene, ethyl benzene, and total xylenes in well PB-BED-MW29. The SVOCs
2-methylnaphthalene and naphthalene were detected in the groundwater sample from well PB-
BED-MW?24. The groundwater sample from well BG§-BEDGW-001 showed detections of 10
unfiltered and 11 filtered metals; well PB-BED-MW20 exhibited 10 unfiltered and 10 filtered
metals; well PB-BED-MW24 contained 10 unfiltered and 7 filtered metals; well PB-BED-
MW?25 showed detections of 10 unfiltered and 8 filtered metals; well PB-BED-M W28 exhibited
10 unfiltered and 10 filtered metals detections; and well PB-BED-MW29 showed 12 unfiltered
and 12 filtered metals detections (Table 4-1).

4.2.5 Summary of Bedrock Sampling Events

Four nitroaromatics (2,6-DNT, nitrobenzene, RDX, and 2,4,6-TNT) were detected in the three
bedrock wells sampled during the background groundwater sampling events November 1997 to
December 2003. Nitrobenzene was found in the groundwater samples from wells PB-BED-
MW20, PB-BED-MW24, and PB-BED-MW?25. Nitroaromatics 2,6-DNT, RDX, and 2,4,6-TNT
were detected in groundwater samples from PB-BED-MW24. No nitroaromatics have been
detected in groundwater samples from background wells BG8-BEDGW-001, PB-BED-MW28,
and PB-BED-MW29. Background well BG8-BEDGW-001 has detected VOCs 2-butanone,
carbon disulfide, and chloromethane. Benzene, ethylbenzene, toluene, total xylenes, and carbon
disulfide have been detected in the groundwater samples from wells PB-BED-MW20, PB-BED-
MW24, PB-BED-MW28, and PB-BED-MW?29. Acetone, benzene, total xylenes, and carbon
disulfide have been detected in the groundwater samples in well PB-BED-MW25. SVOCs
naphthalene and 2-methylnaphthalene have only been detected in well PB-BED-MW24.
Twenty-two different unfiltered and 19 filtered metals were detected in groundwater samples

from background wells. Excluding the nutritionally essential compounds (calcium, magnesium,
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potassium, and sodium), barium, iron, and manganese were the metals most commonly detected

in the unfiltered and filtered samples.
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5.0 Planned Activities

The following activities are scheduled:

o Continued monitoring and collection of groundwater samples from the seven
existing background bedrock monitoring wells (the remaining sampling events are
scheduled for March and June 2004)

» Reporting of analytical data and field activities on a quarterly basis following
receipt of validated analytical data

e Preparation of a groundwater data summary and evaluation report presenting all

background groundwater analytical results, conclusions, and calculated
background screening concentrations.
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Table 1-1

Summary of Background Investigations
Eighth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Grounawater
Investigation Level .
Conducted By Date of Activity Conditions Designation Activity
IT . August 2001 Dry Groundwater RI Included installation of 3 background bedrock wells.
T September- D 1st Quarterly Low-flow groundwater sample collection from background wells
October 2001 v Background and selected non-background wells.
T January 2002 Wet 2nd Quarterly Low-flow groundwater sample collection from background wells.
, Background
. 3rd Quarterly Low-flow groundwater sample collection from background wells
a April 2002 Wet Background and selected non-background wells.
a 4th Quarterly ) .
Shaw July 2002 Dry Background Low-flow groundwater sample collection from background wells.
5th Quarterly .
Shaw October 2002 Dry Background Low-flow groundwater sample collection from background wells.
Shaw April 2003 Wet 6th Quarterly Low-flow groundwater sample collection from background wells.
Background
7th Quarter] Low-flow groundwater sample collection from background wells,
Shaw September 2003 Dry y including new backgroud wells PB-BED-MW28 and PB-BED-
Background
MW29.
Shaw December 2003 Dry 8th Quarterly Low-flow groundwater sample collection from background wells.
Background

RI - Remedial Investigation.

IT - IT Corporation.

2Shaw - IT Corporation was purchased by Shaw Environmental and Infrastructure, Inc. June 6, 2002 and
given the name Shaw Environmental, Inc.
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Well identification

Table 2-1

Summary of Groundwater Samples Collected
Eighth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Identification Sample Date Number

IT-BG8-BEDGW-001 PBOW-03-IT-BG8-BEDGW-001-DD3001 12-DEC-03 DD3001
PB-BED-MW20 PBOW-03-GW-PB-BED-MW20-DD3002 12-DEC-03 DD3002
PB-BED-MW24 PBOW-03-PB-BED-MW24-DD3003 12-DEC-03 DD3003
PB-BED-MW25 PBOW-03-PB-BED-MW25-DD3004 11-DEC-03 DD3004
PB-BED-MW25 PBOW-03-PB-BED-MW25-DD3005 12-DEC-03 DD3005°
PB-BED-MW25 PBOW-03-PB-BED-MW25-DD3006 12-DEC-03 DD3006°
PB-BED-MW28 PBOW-03-GW-PB-BED-MW28-DD3007 12-DEC-03 DD3007
PB-BED-MW29 PBOW-03-GW-PB-BED-MW29-DD3008 12-DEC-03 DD3008

? Field duplicate.
® Field split.
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Table 2-2

Final Field Measurements of Groundwater Samples

Eighth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

volume |
Low-Flow| PID H,S Eh Conductivity| Turbidity | Dissolved O, | Temperature | Purged
Well identification Date Time | Sampled | (ppm) | (PPM) (mV) pH | (umhosicm)| (NTU) {ppm) {°C) {gal)
“Background Overburden Wel! (1897 through September 2003)
11/19/1997 | NA No 0 NM -58.2 | 6.7 0.512 1.0 10.57 9.6 6.5
5/16/1998 NA No 0 NM 573 | 6.23 0.447 0.0 13.13 14.2 8
9/27/2001 | 1040 NA NM NM Not sampled. Riser section dented and prohibited bailer from entering well.
1/16/2002 NA NA NM NM Not sampled. Riser section dented and prohibited bailer from entering well.
IT-MWO1 4/2/2002 NA NA NM NM Not sampled. Riser section dented and prohibited bailer from entering well.
7/10/2002 | 0900 No 0 0 -8 6.28 0.590 3.7 5.08 17.76 4
10/16/2002 | 0925 NA 0.0 0.0 -28 6.22 0.765 3.6 3.41 14.4 3.09
4/9/2003 1040 No 0.0 0.0 134.16] 5.22 0.572 45.0 8.08 5.45 6
9/3/2003 NA NA NM NM Not sampled.
12/10/2003 NA NA NA NA Not sampled.
Background Bedrock Wells (1997 through September 2003)
111711997 | NA No 0 NM -245.3| 7.21 3.31 321 6.83 10.5 30
5/15/1998 NA No 0.1 NM -36.2 | 7.80 151 10 8.00 13.0 27.73
9/27/2001 | 1220 Yes 0.0 NM -339 | 13.03 3.75 0.0 0.00 12.65 2.97
1/16/2002_ | 1450 Yes 0.0 0.0 -79 7.38 0.856 2.8 (L('t(‘) 10.69 2.22
4/3/2002 1127 Yes 0.0 0.0 220 7.25 0.43 4.7 6.7 3
BG8-BEDGW-001 7/12/2002 | 0920 Yes 0 0 -258 | 7.21 3.68 10.3 0.41 13.45 5
10/18/2002 | 1050 Yes 0.0 0.0 -307 5.97 3.88 16.5 1.73 14.2 4.0
4/10/2003 | 1545 Yes 1.1 0.0 6451 7.79 0.656 2.3 NM 8.61 3
9/18/2003 | 1550 Yes 0.0 0 -307.9| 6.84 3.429 0.0 1.92 15.72 2
T2/10]2003 | 1620 Yes 0.0 Q -50.§ .23 0.988 0.0 0.31 11.11 3
1171711997 [ NA No 0 NM 247 | 6.74 485 563 4.14 9.4 27
5/28/1998 NA No 0.1 NM NM 6.65 38.1 999 12.80 13.0 58
9/26/2001 | 1415 No 0.0 NM -73 8.95 53.60 53.5 0.00 10.54 10.33
1/15/2002 | 1415 Yes 1.6 0.0 -55 6.83 52.60 15.0 0.00 7.22 1
4/4/2002 1013 Yes 0.0 NM 51 7.07 53 0.0 0.00 10.37 1.9
PB-BED-MW20 7/10/2002 | 1600 Yes 0 0 -57 6.73 52.9 NR 0 13.85 3.5
10/17/2002 | 1510 No 0.0 0.0 -32 5.69 56.3 10.8 3.38 11.60 24
-4/11/2003 | 1050 Yes 0.9 0.0 64.3 | 6.96 49.75 3.7 9.23 10.17 2.8
9/18/2003 | 0845 Yes 0.0 0 -9.6 6.43 49.71 0.0 0.38 11.97 1.8
12/10/2003 | 1200 Yes 0.0 0 -30.2 | 6.68 51.46 0.1 0.46 8.86 1.5
10/9/2001 0935 Yes NM NM -144 9.38 1.81 73.3 5.32 11.20 2.99
1/17/2002 | 1005 Yes 114 0.0 -333 | 6.82 1.99 2.5 0.00 9.69 2.1
4/3/2002 | 1730 Yes 76.0 0.0 -318 | 7.06 1.98 0.0 NM 10.71 1.8
PB-BED-MW24 7/12/2002 | 1405 Yes 84.1 >500 -358 | 6.66 1.88 350 0 12.93 4.5
10/19/2002 { 1110 No 58.2 >50 -297 | 6.30 1.85 223 5.52 12.20 4.5
4/9/2003 | 1530 Yes 5.6 >200 [-337.7] 6.64 1.753 0.0 0.0 9.98 3.3
9/17/2003 | 1320 Yes 62.9 >500 ]-323.0| 6.14 1.637 0.0 4.88 13.00 3.256
12/10/2003 { 1035 Yes 58.3 >50 -331.7] 6.61 1.408 0.0 -1.99 10.06 3.2
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Table 2-2

Final Field Measurements of Groundwater Samples'
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)
i T‘I_‘o ume
Low-Flow{ PID H.S Eh Conductivity| Turbidity | Dissolved O, | Temperature| Purged
Well Identification Date Time | Sampled | (ppm) | (PPM) | (mV)} | pH | (umhosicm)| (NTU) {ppm) (°C) {(gal)
Background Bedrock Welis (1997 through September 2003), continued
10/5/2001 | 0920 Yes 0.0 0.01 -237 | 10.58 1.89 57 2.41 11.90 3.67
1/16/2002 | 1030 Yes 0.0 0.0 -291 7.23 2.42 5.8 0.00 10.54 4.44
4/3/2002 1120 Yes NM NM -333 | 8.46 2.62 27 0.01 10.90 ]
PB-BED-MW25 7/11/2002 | 1115 | Yes 0 0 -302 | 7.19 1.86 1.9 0 12.92 8
10/17/2002 | 1035 Yes 0.0 0.0 -290 | 6.56 2.96 241 1.69 12.00 6.0
4/10/2003 [ 1035 Yes 0.0 0.0 -333.8| 7.22 2.817 3.7 NM 10.93 5.5
9/18/2003 | 1220 Yes 0.3 0.0 -296.2} 6.98 1.707 0.0 0.22 13.91 5.5
1211 1/5()05 1355 Yes 0.0 Of -325.6| 7.11 1.509 0.0 0.10 10.82 3.8
10/10/2001 NA NA 3.6 NM No sample collected due o insulicient water volume.
1/15/02° 1030 No 2.2 0.21 -59 | 6.87 | 31.0 [ 999 | 8.04 1 8.69 |05
4/9/2002 NA NA NM NM No sample collected due to insufficient water volume.
PB-BED-MW26 7/12/2002 | NA NA 3.1 0 No sample collected due to insufficient water volume.
10/16/2002 | NA NA 6.0 0.0 No sample collected due to insufficient water volume.
4/8/2003 NA NA NM NM No sample collected due to insufficient water volume.
9/3/2003 NA NA NM NM No sample collected due to insufficient water volume.
12/10/2003 NA NA NM NM No sample collected due to insufficient water volume.
9/17/2003 | 0915 Yes 0.0 0 -95.2 | 7.50 1.408 0.0 0.21 13.88 1.50
PB-BED-MWZB 12/9/2003 | 1320 Yes 0.0 0 7.5 7.54 1.391 0.0 0.45 10.28 1.5
PB-BED-MW29 9/16/2003 | 1520 Yes 0.0 0 6.5 6.66 10.30 25.0 0.22 15.80 3.9
12/9/2003 | 1535 Yes 8.0 0 3.0 6.82 8.490 1.9 0.39 10.00 1.37

Water quality measurements recorded at time of sample collection. PID and H,S readings taken as monitoring well lid removed.

°C - Degrees Celsius.

Eh - Oxidation-reduction potential.
H.S - Hydrogen sulfide.

gal - Gallons.

umhos/cm - Micromhos per centimeter.
mV - Millivolts.

NA - Not applicable.

NM - Not measured.

NR - Not recorded.

NTU - Nephelometric turbidity unit.
O, - Oxygen.

PID - Photoionization detector.
ppm - Parts per million.

?Final water quality reading collected from last purged groundwater due to a very limited water volume. Well was purged on 1/15/02
and sample was collected on 1/17/02 at 0820.
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Table 3-1

Summary of Analytical Parameters and Methods

Eighth Quarterly Groundwater Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Analytical Analytical
Matrix Parameters” Method"®
Groundwater Nitroaromatic Compounds SW-846 8330M
(Monitoring Well) TCL Volatile Organic Compounds SW-846 5030/82608B
TCL Semivolatile Organic Compounds} SW-846 3510C/8270C
TAL Metals (T/D) SW-846 3005A/6010B/7470A
Turbidity EPA 180.1
Alkalinity EPA 310.1
Hardness EPA 200.7
Total Organic Carbon EPA 415.1
Total Dissolved Solids EPA 160.1
Total Suspended Solids EPA 160.2
Chloride EPA 325.2
Cyanide, total SW-846 9012A
Nitrate EPA 353.2
Sulfate EPA 375.4

®Target anélyte list (TAL) and target compound list (TCL) are used to designate parameter lists with no
requirements for Contract Laboratory Program method quality control or data reporting packages

® Analyses found in the U.S. Environmental Protection Agency's (EPA), Test Methods for Evaluating Solid
Waste (SW-846), Physical/Chemical Methods, Third Edition, September 1996, Methods for Chemical
Analysis of Water and Wastes, March 1983, and their subsequent revisions.

T/D - Total and dissolved (i.e., filtered).
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 12)

Location 1T-BG8-BEDGW-001
Sample No. 5410 5415 BD3007 CA3006 €83007 CC3001 CD3001 DA3001 DC3000 DD3001
Sample Date| 17-Nov-97 15-May-98 27-Sep-01 16-Jan-02 3-Apr-02 12-Jul-02 18-Oct-02 10-Apr-03 18-Sep-03 10-Dec-03
Low-Flow Sample No No Yes Yes Yes Yes Yes Yes Yes Yes
HParameter | Units [ MDC BSC Result | VQ] Result | VQ| Result !VQ Result !VQ Result | VQ | Result !VQ Result |VQ Resul!!VQ Result | VQ| Result !VQ
EXPLOSIVES
{iAminc-2,6-dinitrotoluene, 4- ugliL 0.19 NE
{Dinitrotoluene, 2,6- ugt | 043 NE
{INitrobenzene ug. | 0.33 NE
RDX ugh, 0.22 NE
Trinitrotoluene, 2,4,6- ug/l. | 0.08% NE
OLATILES
ug/l 170 NE 3.5 J 2.6 8 34 J 1.9 B
ug/L 110 NE
ugll. 0.27 NE
ug/L 17 NE 3.2 B 053 | J
ug/l. 28 NE 0.65 J 0.43 J 0.3 J
ug/t. 1.1 NE
uglt 1.3 NE 0.26 J
Ethylbenzene ug/L 38 NE
Methyl-2-pentanone, 4- ugll 03 NE
Methylene chioride u, 21 NE 0.37 B
Toluene ug/L 100 NE
Trichloroethene L 0.59 NE
Xylenes total ug/L 210 NE 0.38 B 1
SEMIVOLATILES )
Bis(2-ethylhexyl)phthalate ug/L 54 NE 1.7 J 4 B 4.3 8
Diethyl phthalate ug/l 1.5 NE
Dimethylphenol, 2,4- ugll 11 NE
Methylnaphthalens, 2- ug/L 10 NE
Naphthalene up/l 87 NE

ugl_| 63200 | TBD | 9020 307 516 | B| 787 [ B 315 [ J| 652 [ B 836 [B] 141 [ B| 101 | B

gl 8 TBD

u/l | 568 | TBD | 176 36 |4

ugl_ | 76900 | TBD | 520 285 88 | J| 2098 | J | 229 279 235 | 1| Je2 732 [
ull | 52 | TBD 12 |8

ugh | 33 | TBD

ug/l_|2290000] TBD | 161000 57700 124000 | J | 91300 81500 134000 122000 66600 131000 86200
ug/l | 454 | TBD | 182 14 | B

ugl_| 828 | TBD 124 | J I

uglt | 263 | TBD | 595 3z |

i 232000 TBD | 22600 230 | J | 204 118 | B | 382 | J | 1490 745 | J 218 908
ugl | 101 | 18D [ 263 6.8

L_[1040000] 78D | 79500 19300 77300 38400 31700 73500 77000 29000 81900 37100
ugll_| 7470 | 18D | 2240 130 716 107 28 688 51.1 35 638 166
ugll_|_045 | 18D

ugl_| 457 | 78D 68 | J| 86 | J 86 | ¥ a8 |3
ugll_| 334000 | TBD | 32900 41100 13300 2530 | J | 30500 41200 | J | 5290 | J | 42700 | J | 7630
ugiL 5 TBD

ug/l_[9130000] TBD_| 399000 458000 93200 33600 385000 452000 48900 471000 86300
uwh | 71 | 18D 33 _| B 38 |B| 25 |8
u 142_| 18D

ug | 789 | TBD | 126 297 | 8 126 | J| 156 [ J] 10 083 | 1| 25 |8 30.1
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 12)
Location 17-BG8-BEDGW-001
Sample No. 5410 5415 8D3007 CA3006 CB3007 CC3001 CD3001 DA3001 DPC3000 DD3001
Sample Date| 17-Nov-97 15-May-98 27-Sep-01 16-Jan-02 3-Apr-02 12-Jul-02 18-Oct-02 10-Apr-03 18-Sep-03 10-Dec-03
Low-Flow Sample No No Yes Yes Yes Yes Yes Yes Yes Yes
Parameter | Units I MDC | BSC Resu_ll fvQ]| Resuit | VQ Rest& ] VQ | Result { VQ| Result ! vQ Resu_lt [vQ Ris_ult [ va Resu}lt | va Rejti {VQ] Result { VQ
METALS-FILTERED
Aluminum ug/L 1470 TBD 56.6 B 83.6 B8 52 B 113 B8 86.7 B 113 B 75 B
Antimony ug/L 0 TBD
{Arsenic ug/L 6.8 TBD
Barium ug/l 26200 18D 366 278 83.6 J 30.6 J 236 285 47.6 J 292 81.8 J
Beryllium ug/L 1.5 18D 1.5 B
[Cadmium ug/l 1.2 TBD 1.2 J
Calcium ug/l |2570000] TBD | 121000 | J | 92100 125000 98300 82900 133000 127000 70000 131000 89900 | J
ug/L 0 TBD
ugil 34.8 18D 8.2 J 25 J
ug/L 49.2 TBD
ug/L 6180 TBD 563 169 216 1160 534 J 195 856
ugll 8.7 TBD
ug/L |1090000| TBD 72400 41000 77600 43300 32300 76000 79800 30400 81900 40000
_ught | 1300 TBD 1300 658 73.5 117 238 728 52.2 738 64 164
ugflL 0.24 TBD
ug/L 82.9 TBD 7 J 8.5 J 9.8 J 4.8 J
ug/L | 170000 | TBD 32000 14400 40700 16700 2470 | J | 31000 43200 | J | 5930 ! J | 42100 §| J 9690 J
ug/l TBD
ug/L 19110000 TBO 398000 139000 459000 121000 | J | 24400 392000 472000 62800 472000 112000 | 4
ug/L 7.3 TBD 4.6 B 6.9 B 4.7 B 27 B
ug/lL 0 TBD
ugiL 673 TBD 44.9 B 13.5 J 17.3 J 7.3 J 1.2 B 5.8 J 35.8
WATER QUALITY PARAMETERS
ppm 979 NE 350 180 357 J 200 157 367 332 168 355 255
ppm_| 34600 NE 780 34 932 78 63.2 J 896 999 77.7 1000 132
lICyanide, total 0.004 NE
[[Hardness ppm__j 20000 NE 1000 340 719 380 314 647 687 320 710 - 313
i ppm 22 NE 7.3 22 10.4 8.6 0.58
ppm 0.2 NE 0.2
ppm 416 NE 70 45 283 68 63.3 8.2 11.2 57.5 23.3 54.4
ppm | 43800 NE 1800 300 1990 500 458 2040 1870 174 1880 584
ppm 9.9 NE 1 1.9 13 1.2 1.2
ppm 280 NE 10 280 4 3 J 21 4 7 4
NTU 742 NE 104 J 0.61 39 44.2 0.56 78.5 52 J
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 12)
Location TT-MWOT
Sample No. 5530 5535/6535R CC3009 CD3002 DA3002
Sample Date 19-Nov-97 16-May-98 10-Jul-02 16-Oct-02 9-Apr-03
Low-Flow Sample| No No No No " No
Parameter | Units | MDC | BSC | Resutt | VQ Result |  VQ Result [ VQ Resuit | vQ Result [ VQ
EXPLOSIVES
[Amino-2 6-dinitrotoluense, 4- ug/L 0.19 NE
Dinitrotoluene, 2,6- ug/L 0.43 NE
INitrobenzene ugll. 0.33 NE
{IRDX uglL 0.22 NE

Trinitrotoluene, 2,4,6- ug/lL 0.081 NE
VOLATILES
Acetone ug/L 170 NE 35 B 1.5 B
Benzene ug/L 110 NE
Bromomethane uglL 0.27 NE
Butanone, 2- ug/l 17 NE 0.7 B
Carbon disulfide ug/l 29 NE 0.1 J
Chloroform ug/L 1.1 NE
Chloromethane ug/L 1.3 NE
Ethylbenzene u 38 NE
Methyl-2-pentanone, 4- ug/lt. 0.3 NE
Methylene chloride ug/L 21 NE 0.33 8 0.58 B 0.19 B
Toluene ug/L 100 NE 22
Trichloroethene ug/L 0.59 NE
Xylenes, total ug/l 210 NE 0.31 8
SEMIVOLATILES :
Bis(2-ethylhexyl)phthalate upi 5.4 NE
Diethyl phthalate ug/L 1.5 NE 1.5 B
Dimethylphenol, 2,4- uglL 1.1 NE

ug/L 10 NE

ug/L 8.7 NE

ug/L 1.4 NE

ug/t. 93200 TBD 117 J 10200 J 1400

ugll 8 TBD 8 J

ugit 56.8 TBD 52,6
Barium ug/L 26900 TBD 75.9 J 139 J 60.7 J
Beryilium ug/l. 5.2 TBD 46 J 0.84 B
Cadmium ug/L 33 TBO 15 J 0.38 J
Calcium ug/llL [2290000] TBD_ | 46400 47900 39400 56300 44400
Chromium ug/t 454 TBD 14.1
Cobalt ugi 82.8 TBD 7.5 J 14 J 35.8 J

ug/lL 293 TBD 9.1 J 72.2 48.8

ugh. | 2320001 TBD 1320 2200 J 563 52100 3530

ug/l 101 TBD 101 8.8

ug/L | 1040000} TBD 17500 16300 15900 19500 19800

ug/L 7470 18D 323 348 292 490 396

ug/L 0.45 TBD 0.45

ug/L 457 TBD 15 J 35 J 74.9
Potassium ug/l. |334000}! TBD 6160 5560 6780 J 6480 7450 J
Selenium __ugll 5 TBD S

FSodium _ugll 19130000; TBD | 22800 22000 19400 17800 19200

[Thallium ugiL 7.1 TBD 5.7 J 4 B
Vanadium ugfl 142 TBD 35.9 J
Zinc ug/l 788 TBD 51.6 149 34.3 124 J 74.8
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 12)
Location IT-MWO1
Sample No. 5530 5635/5535R CC3009 CD3002 DA3002
Sample Date 19-Nov-97 16-May-98 10-Jul-02 16-0ct-02 9-Apr-03
Low-Flow Sample] No No No No No
[ Resut | VG [ Resut] VQ | Resut | vQ [ Resut | vQ ] Resul [ VO
276 62.2 B 71.6 B 1470
82.5 J 89.1 J 52.6 J
12 B
0.48 J
44900 53100 39300 57700 47400
uglL 348 TBD 10.3 J 4.9 J 34.8 J
ugll | 492 TBD 2.8 J 3.7 J 49.2
ug/L 6180 T8D 1090 1970 745 1840 2480
ug/l 8.7 T80 8.7
ug/l. |1090000] TBD | 17000 19500 14600 20300 20900
ugll | 1300 T8D 331 395 326 A24 360
ugll | 024 78D
ug/L 82.9 TBD 26.2 J 10.5 J 82.9
ug/lL | 170000 | TBD 6180 6390 6390 J 6400 J 7270 J
ug/L T8D
ug/L {9110000| TBD 22200 25100 19200 19400 18400
ug/l 7.3 T8D 4.9 B
ug/L 0 TBD
ug/L 673 TBD 46.9 475 B 124 13.1 J 738
WATER QUALITY PARAMETERS
ini ppm 979 NE 360 110 80 209 9.9
ppm | 34600 | NE 4 3 3.4 9.9 3
[[Cyanide, total ppm [ 0004 | NE
Hardness ppm_| 20000 NE 420 200 144 263 196
Nitrate ppm 22 NE 0.19
Nitrate-Nitrite ppm 0.2 NE
ppm 416 NE 79 140 118 67.3 211
ppm | 43800 NE 310 400 279 342 137
ppm 9.9 NE 8.6 7 7.1 9.9 3.8
ppm 280 NE 84 5 4 5 21
NTU 742 NE 1.7 10.6 14




Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Pags 5 of 12)
Location PB-BED-MW20
Sample No. 5960 5965 BD3026 CA3005 CB3001 C€C3003 CD3003 DA3003 DC3001 DD3002
Sample Date]  17-Nov-97 28-May-98 26-Sep-01 15-Jan-02 4-Apr-02 10-Jul-02 17-Oct-02 11-Apr-03 18-Sep-03 9-Dac-03
Low-Flow Sample No Yes Yes Yes Yes No Yes Yes Yes Yes
{Parameter f Units T MDC | BSC | Resut JvQ] Resut [va] Resut [VO[| Resut JVO] Resut JvQj Resut JvQ] Result JVvQ] Resut [VQ| Resut VG| Resutt |VO|
EXPLOSIVES —
Amino-2,6-dinitrotoluene, 4- ug/l. 0.19 NE 0.19 J
Dinitrotolusne, 2,6- ugll. 0.43 NE
ug/L 0.33 NE 0.088 J
ug/L 0.22 NE 0.17 J
ug/L 0.081 NE
VOLATILES
Acetone ugll 170 NE 1.2 J 53 J 10 B
Benzene ug/L 110 NE 0.93 J 1.6 0.25 J 3.2 1.3 J 0.23 J 1.4 J 1.2
Bromomethane ug/L 0.27 NE 0.27 J
Butanene, 2- uglL 17 NE 9.8
Carbon disulfide ug/L 29 NE 0.17 J 1.1 J 0.21 J 0.16 J
Chloroform ug/l 1.1 NE )
Chloromethane uglL 1.3 NE - 047 B
Ethylbenzene uglt 38 NE 0.15 J
Methyl-2-pentanone, 4- ug/l 0.3 NE
Methylene chloride ug/L 21 NE 0.3 8 0.49 8 0.31 B
Toluene L 100 NE 0.73 B 0.95 B 24 B 0.76 B 0.35 J i 0.45 B 0.26 B
Trichloroetheng __ugi. 0.59 NE
Xylenes, total /L 210 NE 26 0.91 J 0.67 J
SEMIVOLATILES
Bis(2-ethythexyl)phthalate ug/L 5.4 NE 5.4 B 2.9 J
Diethyl phthalate ug/L 1.5 NE
Dimethylphenol, 2 4- ug/l 1.1 NE
Methyinaphthalene, 2- ug/L 10 NE 1.1 J
Naphthalene ug/L 8.7 NE
Phenal ugl/L 1.4 NE
METALS-UNFILTERED
Aluminum ug/l. 93200 T8BD 3290 678 J 207 J 486 J 83.4 B 155 J 143 B 115 B 57.9 B
Antimony ug/l, 8 TBD
ug/L 56.8 TBD 33 J
ugl/L 26800 TBD 18000 16400 23800 22500 23700 24000 25700 26800 25200 26100
ug/l 5.2 TBD 0.51 B
ug/l 3.3 TBO
ug/l. |2290000] TBD 2140000 1960000 | J | 2060000 | J | 1860000 1880000 2000000 2050000 2180000 2180000 2290000
454 T8D 7.6 B 1.7 J 13 B
L 82.8 18D 71 J 6.1 J 8 J 8.1 J 8.5 J 86 J 6.8 J
ug 293 TBD 32.8 16.8 B 32.8 30.5
ug/l {232000| TBD 13200 6770 5920 J 6480 853 4970 5310 257 4120 2030
ug/L 101 TBD
ug/l. 1040000 TBD 920000 861000 943000 J 860000 884000 960000 941000 981000 1040000 1040000
ug/L 7470 TBD 180 153 189 J 128 156 190 185 162 192 202
ug/ll 0.45 TBD
ugl 457 TBD 35 J 34 J 7.2 J 4 J
Potassium uglh | 334000{ TBD 92300 78600 85800 J 165000 86700 J 101000 J 91700 J 81700 J 104000 J 72600 J
ISelenium L 5 TBD
Sodium ug/l {9130000{ TBD 7660000 7300000 7980000 | J | 6830000 7770000 8380000 8190000 8430000 8540000 9130000
Thallium ugiL 7.1 TBD 7.1 B 4.1 B 46 B
\Vanadium ug/L 142 TBD
Zinc ug/l 789 TBD 41.6 421 B 53 23.4 64.9 9.7 J 15.6 J 53 B 57 J 612
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 6 of 12)
Location PB-BED-MW20
Sample No. 5960 5965 BD3026 CA3005 CB3001 CC3003 CD3003 DA3003 DC3001 DD3002
Sample Date|  17-Nov-97 28-May-98 26-Sep-01 15-Jan-02 4-Apr-02 10-Jul-02 17-Oct-02 11-Apr-03 18-Sep-03 9-Dec-03
Low-Fiow Sample No Yes Yes Yes Yes No Yes Yes Yes Yes
Parameter Units | MDC [ BSC Result | VQ| Result [vQ| Resut |VQ] Result | vQ] Resut | VQ| Resuit | VQ] Resut | vQ] Resut [VQ| Result [VQ| Resuilt | vQ
METALS-FILTERED
uminum _ug/lt 1470 TBD 40.9 B 55.9 B 63.1 B 69.8 B 109 B 1.4 B8
[Antimony _ug/l. 0 TBD
Arsenic ugiL 6.9 TBD 28 J 48 J 4.1 J
Barium ug/. | 26200 | TBD 21000 4950 24400 21300 23800 23900 24500 26200 25700 25700
Beryllium 15 TRD 0.24 B
Cadmium ug/L 1.2 TBD
Calcium ug/l [2570000{ TBD | 2570000 | J | 491000 | J | 2110000 1720000 1910000 2020000 1990000 2120000 2270000 2240000 | J
Chromium _ug/l 0 TBD
uCobal‘l _ugh 348 TBD 6.4 J 5.9 J 8 J 15 J 8.3 d 3.8 4 6.2 J
Copper ug/L 49.2 TBD 2 B 5.7 J 265
Iron ug/L 6180 TBD 2310 1320 5350 6180 1130 5100 4940 3800 1830
Lead ug/L 8.7 TBD
Magnesium ug/L 11090000] TBD | 1090000 223000 | J | 965000 829000 888000 968000 911000 953000 1070000 1020000
Manganese ug/L 1300 TBD 162 47 188 129 156 193 182 160 220 200
Mercury _ugllL 0.24 TBD 0.24 0.032 J
|INickel ugl/l. 82.9 TBD 2.9 J 3.2 J . 6.5 J 6 J
Potassium ug/l. | 170000 TBD 103000 21600 87400 J 170000 86800 J 102000 J 88400 J 79000 J 105000 J 70500 J
Selenium ug/l T8D
Fs::dium ug/L 19110000] TBD | 9110000 1870000 8100000 6870000 7830000 8120000 7750000 8210000 8710000 9000000 | J
Thaliium 7.3 TBD 73 B 4.1 B
Vanadium ug/L 0 TBD
,,ginc ug/t 673 TBD 33 J 216 59.2 J 3.2 J 78.3 48 J 6.4 J 673
WATER QUALITY PARAMETERS
Alkalinity ppm 979 NE 240 260 255 J 280 229 293 259 246 248 238
Chioride ppm_ | 34600 NE 19000 21000 22400 18000 17300 J 19000 21100 34600 19100 21300
Cyanide, total ppm 0.004 NE
Hardness ppm 20000 NE 20000 10000 9360 8200 8850 8140 9390 9200 9690 9940
22 NE
ppm 02 NE
ppm 416 NE 32
ppm_| 43800 NE 32000 24000 27400 J 26000 27800 35500 43800 32600 42700 33600
ppm 9.9 NE 0.5 J 1.1 J 0.74 J
ppm 280 NE 74 90 125 13 13 33 19 100 112 39
NTU 742 NE 48.4 J 8.8 10.5 7.4 19.2 3.9 6.2 18.4 J
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Tabie 4-1

Detected Constituents in Background Monitoring Weills
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 7 of 12)
Location . PB-BED-MW24
Sample No. BD3028 CA3001 ¢83008 CC3004 CD3004 DA3004 DC3002 003003
Sample Date 9-Oct-01 17-Jan-02 3-Apr-02 12-Jul-02 18-Oct-02 9-Apr-03 17-Sep-03 11-Dec-03
Low-Fiow Sample Yes Yes Yes Yes No Yes Yes Yes
] Units | MDC | BSC | Resut ] VO | Resut ] VQ | Resut] VQ | Resut | VQ | Resut | VQ | Resut | vQ | Resul | VQ | Result] VQ
ug/L 0.19 NE
Dinitrotoluene, 2,6- ug/l 0.43 NE 043
Nitrobenzene ug/L 0.33 NE 0.33
RDX ug/l 0.22 NE 0.22 J
Trinitrotoluene, 2,4,6- ugt 0081 [ NE 0.081 3
VOLATILES )
|Acetone 170 NE 120 J 170 J 60 88 B
Benzene ug/l 110 NE 60 N 110 14 J 93 J 36 J 32 36
_uglt 0.27 NE
_ugit 17 NE 8.1 17 J 12 B
ught 29 NE 1.2 0.59 J 29 34 J
[Chioroform uglL 1.1 NE
IChloromethane ug/l. 1.3 NE 13 J
Ethylbenzene uglt 38 NE 19 3 32 38 8 J 48 3 15 J 13 J 10
Methyi-2-pentancne, 4- U 0.3 NE
Methylene chioride ug/l. 21 NE 21 J - 14 J
Toluene _uglL 100 NE 58 90 100 17 J 14 43 J 37 31
Trichioroethene ug/L 0.59 NE
lsnes, total ug/l 210 NE 110 180 210 58 23 82 67 50 J
SEMIVOLATILES
Bis(2-ethylhe: alate ug/L 54 NE 4.6 8
Disthyl phthalate L 1.5 NE
Dimethylphenol, 2 4- ug/l. 1.1 NE 1.1 J 0.76 J
ug/l 10 NE 3.6 J 5.6 4.6 J 10 J 14 J 5.5 J 4 J 29 J
ug/L 8.7 NE 2.9 J 7 4 J 8.7 J 4.6 J 3.5 J 23 J
uglt 1.4 NE 1.4 J
ug/ll 93200 T8D 37.8 J 77.7 B 35.7 J 1150 116 J 141 B 78 B 194 J
ug/l 8 TBD
ug/l 56.8 TBD 43
Barium ug/L 26900 TBD 932 938 1160 680 1080 1140 680 642
Beryllium ugh 5.2 TBD 1.2 B
Cadmium ug/ll 3.3 TBD
Calcium ug/lL _]2290000] TBD ! 158000 157000 161000 346000 159000 167000 168000 151000
Chromium ug/L 454 18D 94
Cobait ug/L 82.8 TBD 29 1.2 J i 7.7 J
Copper ug/L 293 TBD 8.6
Hiron ug/l | 232000 | TBD 48.3 J 72.7 B 13400 403
ug/l 101 TBD 5.2 B
ug/L ]11040000| TBD 78500 78800 82800 88800 75400 84500 80600 70800
uglL | 7470 TBD 248 19.2 148 J 420 236 14.1 J 274 258
ug/L 0.45 TBD 0.035 J
ug/L 457 TBD 7.9
ug/t 1334000| TBD 32100 46600 47600 J 41600 22900 J 26400 J 24100 J 24300
ISelenium ug/l 5 TBD
Sodium ug/t 19130000} TBD 90800 90600 106000 101000 91800 104000 80400 67000
Thallium ugh 7.1 TBD 42 B 3.8 B 2.5 B
Vanadium ugit 142 18D 6.1
Zinc ugh | 789 TBD 28.4 3.9 J 1.2 B 9.3 J
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Table 441

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

{Page 8 of 12)
Tocation PB-BED-MW24
Sample No. BD3029 CA3001 CB3008 CC3004 CD3004 DA3004 DC3002 DD3003
Sample Date 9-Oct-01 17-Jan-02 3-Apr02 12-Jul-02 19-Oct-02 9-Apr-03 17-Sep-03 11-Dec-03
Low-Flow Sample| Yes Yes Yes Yes No Yes Yes Yeos
[ Units ! MDC | BSC | Resut [ VQ Resuéi va Result_ [ va Resutt | VQ Result | VQ R_esm vQ Result | vQ Result [ "va
_ugll 1470 TBD 55.1 B 89.6 B 74 B 110 B 87 B 128 B 69.9 B 50.8 B
ug/l 4] TBD :
_ug/L 6.9 TBD
_ug/l | 26200 | TBD 942 962 1170 670 1140 1160 689 669
_ugll. 1.5 TBD 1.5 B
ug/L 1.2 TBD
ug/L |2570000] TBD { 159000 158000 161000 147000 160000 168000 169000 152000 J
uglt 0 TBD
uglL 348 TBD 1.4 J 1.5 J 3.7 J
_ug/l. 49.2 TBD
“ug. | 8180 | TBD 40,7 B
_ugh 8.7 TBD
1080000 TBD 78500 78800 82800 79400 77600 83600 79900 71100
ug/L 1300 TBD 22.1 18.7 16.6 44.2 156.5 13.7 J 35 25.5
ug/L 0.24 TBD
ugil 82.9 18D
ug/l | 170000] TBD 30700 J 43300 44400 J 38300 24000 J 25800 J 23200 J 24500 J
ugll. TBD
_ugil 19110000] TBD 90500 87800 J 105000 98500 92500 105000 79600 57800 J
ug/L 7.3 TBD 4.1 B
i ug/L 0 TBD
Zinc 673 TBD 34 J 5.7 B8 0.97 J 2.9 B
WATER QUALITY PARAMETERS
J|Alkalinity ppm 979 NE 687 J 810 157 979 757 803 846 726
Chioride _ppm 34600 NE 149 140 175 J 155 126 105 98 48.7
Cyanide, total _ppm 0.004 NE 0.004 B
Hardness ppm_ | 20000 NE 566 710 715 1370 808 820 761 130
Nitrate _ppm_ 22 NE
Nilrate-Nitrite ppm 0.2 NE
Sulfate ppm 416 NE 214 150 238 323 20.3 246 32.6
Total dissolved solids ppm 43800 NE 948 1000 2200 1020 990 949 988 779
Total organic carbon ppm 9.9 NE 3 1.8 24 3.7 3.7 24 19 1.6
Total suspended solids _ppm 280 NE 14 124 62 5 4
Turbidity NTU 742 NE 266 61 116 742 49.6 68.8 138 74
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

{Page 9 of 12)
Location PB-BED-MW25
Sample No. 803030 CA3002 CB3004 CC3005 CD3005 DA3005 DC3003 DD3004
Sample Date 5-0ct-01 16-Jan-02 3-Apr-02 11-Jul-02 17-Oct-02 10-Apr-03 18-Sep-03 11-Dec-03
Low-Flow Sample Yes Yes Yes Yes Yes Yes Yes Yes
] Units | MDC | BSC Resutt T VQ Result |~ VQ Result | va Resut | VQ Result | VQ Result | VQ Result | VQ Res@ vQ
uglh 0.19 NE
ug/ll 0.43 NE
ul | 033 T NE 0.076 J 0.12 J
ug/L 0.22 NE
uglt. 0.081 NE
ugi 170 NE 1.7 B 1.4 B 1.6 J
ug/l 110 NE 0.37 J 0.15 J
_ught 0.27 NE
L 17 NE
ug/l 29 NE 0.48 J 1.5 0.36 J 0.17 J 1.3 J 1.5 J 0.77 J
_ugil 1.1 NE 1.1
Chioromethane [ 1.3 NE
Ethylbenzene ug/L 38 NE 0.22 J
Methyl-2-pentanone, 4- ug/L 0.3 NE 0.3 J
Methylene chioride ug/L 21 NE 0.3 B 0.21 B
(Toluene ug/L 100 NE 08 J 0.25 J
Trichloroethene g/l 0.59 NE
Xylenes, total ug/L 210 NE 1.5 0.37 J
SEMIVOLATILES
Bis{2-ethylhexyl)phihalate ugiL 5.4 NE 0.86 J 3 B
Diethyl phthalate __ug/lL 1.5 NE
Dimethyiphenol, 2.4- _ug/l 1.1 NE
Methyinaphthalene, 2- ught 10 NE
Naphthaiene ug/L 8.7 NE
Phenoi ug/L 1.4 NE
METALS-UNFILTERED
luminum 1 ugh 93200 18D 78.2 B 79.8 B 4913 J 44.6 J 79.7 J 137 B 88.5 B 61.2 B
|Antimony ugil 8 TBD
u 56.8 TBD
_ugt | 26900 { TBD 226 247 434 164 J 277 558 177 J 187 J
_uglL 52 TBD 1.2 B
ug/L 3.3 TBD
L |2280000] TBD 134000 158000 173000 183000 200000 194000 158000 141000
_ugllL 454 TBD
ugll 82.8 | TBD
ug/L 293 T8D
ug/l | 232000 | TBD 795 357 91.1 J 103 207 102 156 140
101 TBD
_ug/L_[1040000] TBD 79500 80000 68000 69100 80200 81200 62000 54000
_ug/l 7470 18D 89 56.2 68.8 985.6 86.5 79.8 72.9 58.5
ug/L 0.45 TBD
ug/L 457 TBD
ug/l | 334000| TBD 17600 21600 14500 J 11400 J 16200 J 19200 J 12100 J 11900
ug/L 5 18D
_ug/L _|9130000{ TBD 112000 115000 196000 92300 187000 223000 120000 122000
ugl. | 74 TBD 47 B8 31 B8 3 B
ug/L 142 TBD
ug/L 789 T8D 737 J 795 17 J 1.4 8 4.8 J 74.4
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 10 of 12)
Location PB-BED-MW25
Sample No. BD3030 CA3002 CB3004 CC3005 CD3005 DA3005 DC3003 DD3004
Sample Date 5-Oct-01 16-Jan-02 3-Apr-02 11-Jul-02 17-0ct-02 10-Apr-03 18-Sep-03 11-Dec-03
Low-Flow Sample, Yes Yes Yes . Yeos Yes Yes Yes Yes
Parameter | U%S_L MDC | BSC Resuit 1 va Result | vQ Result | VQ Result | VQ Result | VQ Result | VQ | Resut | VQ Result | VO
METALS-FILTERED —
Aluminum uglL 1470 TBO 68.7 8 52.7 8 97.8 8 69.8 8 135 B 61.8 8
[Antimony ug/L 0 TBD
Arsenic ug/L 6.9 TBD
Barium ug/ll | 26200 [ TBD 224 234 452 160 J 270 545 177 J 175 J
Beryllium uglt 1.5 TBD .
Cadmium ug/L 1.2 TBD
“Calcium up/l. 12570000] TBD | 128000 , 146000 176000 187000 198000 188000 158000 135000 J
Chromium ugit Q TBD ]
ugit 34.8 TBD 2 J
ugll | 482 | 78D
ugiL 6180 TBD 713 337 59.8 J 157 18.8 J 92.7 J 74.5 J
ug/L 8.7 T8D
ugl.  |1080000] ¥YBD 76800 74400 69700 74100 78600 77900 61400 51400
L 1300 TBD 87 52.2 65.6 94 84.2 75.7 718 56.2
ug/L 0.24 T8D 0.056 J
82.9 TBD
L_| 170000 T8BD 17000 20200 14800 J 12100 J 15900 d 18400 J 11900 J 11100 J
ug/l TBD
ug/. 9110000 TBD | 108000 114000 196000 97600 . 180000 217000 118000 115000 J
ug/L 73 TBD 6.4 J
ugll 0 TBD
ugll, | 673 TBD 3 J 19.9 J 1.5 B 1 J 2.6 B 217
WATER QUALITY PARAMETERS
fAlkaIinilx ppm 979 NE 278 J 320 337 329 314 344 313 316
Chioride ppm 34600 NE 404 460 558 J 218 631 615 257 221
Cyanide, total ppm 0.004 NE 0.004 B
Hardness ppm 20000 NE 827 720 611 772 848 820 700 540
Nitrate _bpm 22 NE
Nitrate-Nitrite ppm 0.2 NE
Sulfate - ppm | 416 NE 121 79 6.2 416 79.8 386 284 136
 Total dissolved solids ppm 43800 NE 1000 1100 1330 1180 1440 767 1100 834
Total organic carbon ppm 99 NE 4 B 2 3 2.7 2.7 2 28 2.4
Total suspended solids ppm 280 NE 4 9 5 4 5 8
Turbidity NTU 742 NE 217 J 21 112 236 36.8 928 _229 64.4
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Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 11 of 12)

Location] _PB-BED-MW26 PB-BED-MW28 PB-BED-MW29
Sample No. CA3004 DC3004 DD3007 DC3005 DD3008
Sample Date 17-Jan-02 17-Sep-03 9-Dec-03 16-Sep-03 9-Dec-03
Low-Flow Sample No Yes Yes Yes Yes
Parameter [ Units [ _Moc [ B8sc Resut T VvQ Result | VQ Result | VQ Resut | VQ Resut | vQ
EXPLOSIVES
Amino-2,6-dinitrotoluene, 4- ugh 0.18 NE
Dinitrotoluene, 2,6- ugh | 0.43 NE
Nitrobenzene ug/L 0,33 NE
RDX ug/l 0.22 NE
rinitrotoluene, 2 4,6- ug/l | 0.081 NE
VOLATILES
| ug/L 170 NE 17
uglit 110 NE 24 J 2.2 0.96 J
ug/l 0.27 NE
uglt 17 NE
uj 29 NE 0.44 J 13
ug/L 1.1 NE 0.25 J
Chioromethane ug/L 1.3 NE 0.97 J 0.3 J
Ethylbenzene ug/L 38 NE 0.13 J 0.86 J 0.87 J
Methyl-2-pentanone, 4- ug/lL 0.3 NE
Methylene chloride ug/L 21 NE
oluene ugil 100 NE 1.7 J 0.62 J 0.12 J
ug/L 0.59 NE 0.58 J
L 210 NE 0.41 J 5.5 5.1 J
ug/t 54 NE
uglt 1.5 NE
ug/l 1.1 NE
uglt. 10 NE
ught. 8.7 NE
ug/L 14 NE
ugh | 93200 | TBD 93200 147 J 42.6 8 309 49.9 B
ug/L 8 T8D
uglt 56.8 TBD 56.8 74 J 5.4 J 33 J
ugfl 26900 TBD 1870 374 395 11300 11800
ug/L 5.2 18D 5.2 ]
uglL 3.3 TBD 3.3 J
ug/L |2290000] TBD 2180000 20800 20000 316000 295000
ug/L 454 TBD 454
IlCobaIt ug/L 82.8 TBD 82.8 3.9 J 3.6 J
ICopper ug/L 293 TBD 293
ug/l | 232000] TBD 232000 235 388 832 1550
ug/L 101 TBD 79.2
ug/L | 1040000 T8BD 958000 8320 7780 217000 198000
ug/L 7470 TBD 7470 20.3 16.6 62.7 50.7
ug/l 0.45 TBD 0.14 J
ug/L 457 TBD 457
ug/l |334000] TBO 334000 7240 J 6050 75800 J 67800
ugll 5 TB8D
ug/l.  |9130000] TBD 3790000 290000 285000 1390000 1350000
uglt 7.1 TBD 4.2 B 5.1 B 2.4 B
uglt 142 TBD 142
uglL 789 TBD 789 2.5 B 247 6.9 J 507




Table 4-1

Detected Constituents in Background Monitoring Wells
Eighth Quarterly Background Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 12 of 12)
Location| PB-BED-MW26 PB-BED-MW28 PB-BED-MW29
Sample No. CA3004 DC3004 DD3007 DC3005 DD3008
Sampie Date 17-Jan-02 17-Sep-03 9-Dec-03 16-Sep-03 9-Dec-03
Low-Flow Sample| No Yes Yes Yes Yes
Parameter | lﬂa | MDC | BSC Result | VQ Result | VvQ Resuit | VQ Result | VvQ B.q‘sult ] va
METALS-FILTERED )
Aluminum ugiL 1470 TBD 152 J 83.1 B 66.9 B
timony ug/L 0 T8D
JArsenic ug/L 6.9 T8D 6.9 J 5.6 J 26 J 3.1 J
Barium ug/l | 26200 { TBO 371 374 10500 10800
Beryllium ug/L 1.5 TBD
Cadmium ug/L 1.2 TBD
Calcium ug/l.  |2570000] TBD 20300 18700 J 316000 283000 J
Chromium ug/L 0 TBD
ug/L 34.8 TBD 6.1 J 34 J
ug/L 49.2 TBD
ug/L 6180 TBD 242 354 350 1490
ug/l 8.7 TBD
ug/ll  [1080000f TBD 8120 7670 219000 189000
ug/L 1300 TBD 156.8 16.4 55.1 49.3
uglt 0.24 TBD
ug/t. 82.9 18D
ug/lL 1170000| TBD 7140 J 5920 J 76500 J 60700 J
ug/L TBD
ug/l. 9110000 TBD 289000 280000 J 1380000 1250000 J
ugil 7.3 TBD 4.1 B 3.8 8 6.2 B 3.8 B
ug/L 0 TBD
ugil 673 TBD 3.8 B 247 8.5 J 528
WATER QUALITY PARAMETERS
ppm_|_ 979 NE 474 444 443 432
ppm | 34600 NE 171 148 3540 2930
ppm 0.004 NE
ppm__| 20000 NE 99.5 816 1750 1500
ppm 22 NE 0.39
ppm 0.2 NE
ppm 416 NE 35.2 13.1 57
i I ppm | 43800 NE 833 697 6580 3880
Total organic carbon pem 9.9 NE 5.9 5.3 286 3.9
Total suspended solids ppm 280 NE 4 46 7
urbidit) NTU 742 NE 33 1.8 J 14.7 7 J

BSC - Background screening concentration.
MDC - Maximum detected concentration.
ug/L - Micrograms per iiter.

NE - Nat evatuated.

RDX - Cyclotrimethylenetrinitramine.

NTU - Nepheiomeitric turbidity unit.

ppm - Parts per million.

TBD - To be determined.

Validation Qualifiers (VQ)
J - The analyte was positively identified; the reported value is an estimated concentration.
B - The analyte was not detected sigificantly above the levels found in the associated blanks.
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LEGEND:

V7. . N/ N
, Q : OVERBURDEN MONITORING
@1T-MWO1
Location PB-BED-MW24 \ WELL LOCATION
Sample No.|  BD3029 CA3001 CB3008 £C3004 cD3004 DA3004 DC3002 DD3003 « - .
Sample Date;  9-Oct-01 17-Jan-02 3-Apr-02 12-Jul-02 19-0ct-02 9-Apr-03 17-Sep-03 11-Dec-03 ol | . Location IT-MWO1 BEDROCK MONITORING WELL
Low-Flow Sample| ___ Yes Yes Yes Yes No Yes Yes Yes O g Sample No.| __ 5530 5535/5535R | CC3009 3002 DA3002 ®PB-BED-MW20 [ 5cATION
Parameter | Units Result | VQ! Result |va] Result | vQ| Result [va] Result | va| Resut [val Resutt |va Result | VQ g . Sample Datel  19-Noy-97 16-May-08 10-Jul-02 16-0ct-02 9-Apr-03
“ EXPLOSIVES 0 ] Low-Flow Sample No No No No No {5 BUILDINGS
Dinitrotoluene, 2.6- ug/L ggg - Q ) Parameter | units | Resuit [va] Resutt 1val Result [va| Result | VOl Result | vQ A
Nitrobenzene ug/L . » VOLATILES - Aot
RDX ug/l 022 1J Logation PB-BED-MW25 Acetone g/t 35 | B 15 | B P RAILROAD
Trinitrotoluene, 2,4,6- ug/L 0.081 | J Sample No.| _ BD3030 CA3002 CB3004 CC3005 CD3005 DA3005 DC3003 DD3004 Butanone. 2- all o7 T8 o SURFACE WATER
{VOLATILES Sample Date] _5-Oct-01 16-Jan-02 3-Apr-02 11-Jul-02 17-Oct-02_ | 10-Apr-03 18-Sep-03 | 11-Dec-03 Carbon disulfide ua/L 01 | J @
Acetone uol, 1129 1 L B W’ I e % Low-Flow Samplel___ Yes Yes Yes Yes Yes Yes Yes Yes Methylene chioride wi | 0 |B| 088 | Bl o9 [ | 1 T DITCH
Benzens ugh, 60 il 110 14 J i 93 1. Parameter | Units | Resutt 1vQ| Result [vQ| Resutt [val Resut |val Result | vQ| Result |val Resutt |va| Resut |vQ Toluene ug/L 22
Butanone, 2- ug/l 81 17 J 12 B = - EXPLOSIVES Xylenes. 1ot r o 5 y FENCE
Carbon disyifide ugil, 1.2 059 [ 2 : Nitrobenzene | o | [ | 1 oore |yl | l o1z gl [ P [ |SEMIVOLATILES
Chioromethane ualt 181 VOLATILES Diethyl phthalat [ uat | 1 [ ] [T 15 8 .
Ethylbenzene ug/l. 19 J 32 38 8 J 4.8 J 15 J 13 J 10 Acet ey .7 5 T2 5 5 ] Lienyl pninaiate g, : 0.B. FLOW OVERBURDEN/SHALE GROUNDWATER
Methylene chioride ugil 21 J 14 J jacetone : : ; METALS-UNFILTERED .‘ 3. FLOW| FLOW DIRECTION
Toluene ug/L 58 90 100 17 J | 14 43 J 37 31 Benzene ug/l. 037 | J 015 | .J Aluminum ug/L M7 4 J 110200 1 J | 1400 N
Xylenes, total ug/l. 110 180 210 55 23 82 67 50 J Y |Carbon disulfide uall. 0.48 J 1.5 0.36 J 0.17 J 1.3 d 1.8 Jd 0.77 J Antimony ug/L, & d e T~ 1 BEDROCK GROUNDWATER
SEMIVOLATILES Chioroform ua/L. 1.1 Arsenic o/l 528 “Bf_ﬂ? mF'l:(_)_V(. FLOW DIRECTION
Bis(2-ethylhexylphthalate ug/l. 48 B Ethylbenzene ua/l, 0.22 J Barium ugiL. 78.9 J 139 J.1. 807 | J .
Dimethylphenol, 2.4~ ug/l 1.1 J 0.76 J Methvl-2-pentanone, 4- ug/l 0.3 J “ Beryllium ug/l. 4.5 4.1 084 | B
Methylnaphthalene, 2- ug/L 36 J 56 40 J 10 J 1.4 J 55 J 4 J 2.9 J iMethylene chioride ug/L 03 B 0.21 B | Cadmium ua/l 15 J 0.28 J
Naphthalene ug/L 29 | J 7 4 J 1 87 | 46 1 J | 35 | J] 23 |J [ Toluene ug/L. 08 | J 025 | J JL Calcium ug/l | 46400 47900 30400 563010 44400 NQ_IE_S_
Phenol ug/l. 1.4 J NXylenes, total ua/l, 1.5 0.37 d [ \ Chromium L g/l 14,1
METALS-UNFILTERED SEMIVOLATILES e Cobalt ug/L 25 L. L4 L) ] 358 | J 1. GROUNDWATER FLOW DIRECTION ON
Aluminum gl | 378 | J | 777 [ B 3657 | J ] 1150 115 | J | 141 (B 78 | B 194 Bis(2-ethylhexyl\phthalate | uar [ oss | g1 [ [ [ s I8l [ ] [ [ ] l Copper ug/L 91 | J | 722 488 MAY 4, 2002.
Arsenic ugil. 4.3 METALS-UNFILTERED iron ug/l 1320 2200 4 563 52180 3830 8 B
Barium ugl | 932 938 1160 680 1080 1140 6o = | Aluminum ugt | 782 | B 708 [ B 413 [ J[ aa6 [yl 707 [y 137 18] 865 | B] 612 [B Lead _ uglL 101 8.8 2. UNABLE TO SAMPLE IT-MWO1IN SEPTEMBER
Beryllium ug/L 12 B g/l 226 247 434 164 | J | 277 558 177 1 g | 187 | J [Maanesium ugll. | 17500 16300 15900 194500 19800 2001, JANUARY OR APRIL 2002. PVC CASING
palcium ug/t 1 158000 157000 161000 346000 159000 167000 168000 151000 Beryllium gL 12 B Manganese U/l 403 348 209 490 396 WAS DAMAGED AND PREVENTED ACCESS.
Chromiym ugl o ——t — alcium ug/L | 134000 158000 173000 183000 200000 194000 159000 141000 Mercury ugll | 045 . ,
N o200, Cobalt ual = ' ' Iron ugll | 795 357 911 | J | 103 207 102 156 140 Nickel_ ug/L 15_fJ 1 36 1 J ] 749 3. MONITORING WELL PB-BED-MW26 HAS NOT BEEN
Copper Lol : e Magnesium ugll | 79500 80000 68000 69100 80200 81200 62000 54000 Potassium ugl | 6160 5560 6780 | J | 6480 7450 | J SAMPLED SINCE JANUARY 2002 DUE TO
:f“” - ”zﬁt e 1?,’5420 5 anganese ug/L 89 56.2 68.8 956 86,5 79.8 72,9 58,5 26“3‘”'“'“ ug/L, b INSUFFICIENT WATER.
ea u : ] odiun ug/l 22800 22000 19400 17800 19200
Magnesium ug/l 78500 78300 82900 88800 75400 84500 80600 70800 POt?SSlum ug/L, 1’{600 21600 14500 J 11400 J 1 16200 1 J 19200 J 12100 J ] 11900 Thallium y 57 7 ) 5 NE = NOT ESTABLISHED
Manganese gl | 248 19.2 148 | J | 420 236 141 | J ] 274 25,8 Sodium, uo/l. | 112000 115000 196000 92300 187000 223000 120000 122000 (V- n e
Mercury ug/L 0.035 | J  Thatlium ug/l. 4.7 B 3.1 B 3 B s ug BE —
; 17 14 B 4.8 J 74 4 Zinc uo/k 51.8 149 343 124 N /4.8
Nickef ug/t 78 HZinc ug/l. 7.7 J 79.5 . J ; . . VETALS-FILTERED
Potassium ug/l | 32100 46600 47600 | J | 41600 22000 | J | 26400 | J | 24100 | J | 24300 METALS-FILTERED - Aluminum L 275 w22 181 716 1B 1 1470
Sedium ugl. | 90800 90600 106000 101000 91800 104000 80400 67000 Aluminum ua/L 637 | B 527 | Bl 978 | B | 698 | B 135 51 618 1B Alumin sl 22 LB Ll G
4 Thallium ug/L 42 | B 38 | B 29 Barium ug/L 224 234 452 160 | J | 270 545 177 1 J ] 175 | 4 Eorvliin o : A TR \
Vanadium ug/L. 6.1 1 |Calcium ug/l. 128000 146000 176000 187000 198000 188000 158000 1350001 J Cadmium ua/l 0;18 J | 7
Zing ug/L 28.4 39 1 J1 12 | B 9.3 - [Cobalt ug/L 2 J = , e .
Calcium /L 44900 53100 38300 57700 4740
METALS-FILTERED % [iron woll | 713 337 508 | J | 157 188 | J | o027 | J| 745 |y bl e os 13T 40 T3 a6 o -
Aluminum ugl | 551 | B 896 | B 74 |B 110 LB 6 LB 126 . B 893 B 00  [Magnesium ug/l | 76800 74400 69700 74100 78600 77900 61400 51400 -Q-“Copper i TR R I AR YT
¢ BEp s - Barium ugl | 942 962 170 670 140 180 68 . 1 |Menganese ugll | 87 52.2 656 94 84.2 75.7 715 55.2 = T o proes o pryeS e
L ow { CB;e:ylhum ug;t 159000 1518'300 : 161000 147000 160000 168000 169000 152000 J i [Meroun uall 0.0%6 1 J Lead ug/L 8.7 C
- - alcium ug . T i :
\ -Egﬁa“'t w o T3 15 101 37 [ § |Potassim ug/l | 17000 20200 14900 | J | 12100 | J | 15000 | J | 18400 | J | 11900 | J | 11100} J Macresiom vt 1 37000 19500 2500 Py —
o~ o o TE 1 |Sodum ug/l | 109000 114000 196000 97600 180000 217000 118000 115000] J Manganese vl 1 331 305 326 474 60
Magnesium ugll | 78560 78800 82800 79400 77600 83600 79900 71100 E hallium g/l 6.4 J - - e Nickel L 6o 17T 305 T3 a2
Manganese ugh | 22.1 18.7 16,6 44.2 15.5 137 | J] 35 255 Zing ug/L R 199 1J 15 1B 1 1 dl..28 21, Potassium ugll | 6180 6390 6390 | J | ea00 | g | 7270 | J
i J | 43300 44400 | J | 38300 24000 | J 1 28800 | J | 23200 | J | 24500 | J WATER QUALITY PARAMETERS Sodium uall | 22000 25100 19200 10400 18400
Potassium ug/L 30700 - o 313 5
Sodium uglk | 90500 87800 | J | 105000 98500 92500 105000 79600 67900 | J Alkaliniy pom_| 278 | J | 320 337 329 314 344 1 31 Thallium g/l 49 | B
Thallium ug/L 4.1 B Chloride ppm 404 460 558 J 219 631 615 257 221 Zine ua/l 46.9 475 5 194 141 J 73 8
7Zine ug/L 34 J 57 B 0.97 J 2.9 B anide, total ppm 0.004 B WATER QUALITY PARAMETERS
WATER QUALITY PARAMETERS Hardness ppm 627 720 611 772 848 820 700 540 Alkalinity opm 360 110 90 99
‘ Alkalinity ppm 697 J 810 157 979 757 803 846 726 Sulfate pEMm 121 79 36.2 416 79.5 38.6 264 136 Chioride opm 4 3 34 3
Chloride ppm 149 140 175 | g | 155 126 108 98 48.7 Total dissolved solids ppm | 1000 1100 1330 1180 1440 767 1100 834 Hardness pom 420 200 144 196
Cyanide, total ppm 0004 | B Total organic garbon ppm 4 B 2 3 2.7 2.1 2 28 2.4 Nitrate ppm 0.19
Hardness pom_| 566 710 715 1370 808 820 761 130 Total suspended solids ppm 4 9 5 4 5 8 e = lSulfate ppm 79 140 118 67.3 211
Sulfate ppm | 214 150 238 32.3 203 245 32.6 Turbidit NTU | 217 | J 1 21 112 236 35.8 98 22.9 64.4 Total dissolved solids pom | 310 400 279 342 137 —
Zotaldiesolued solits ppm 248 1900 20 1920 > o e i ) . Total organic carbon ppm 86 7 71 a9 3.8 /
| Total organic carbon ppm 3 1.8 2.4 3.7 3.7 2,;4 1.9 11"8 L o Total suspended solids ppm 84 5 4 5 21
N 821,000 h Total suspended solids ppm 14 124 62 5 b Turbidity NTU 1.7 10.6 14
“ NTU 266 51 116 742 496 68.8 138 74 o — _
. , g\ {31 4 0 ”“““‘ “ e @ \\
~ ul . } % Location PB-BED-MW20 D
g T ., ., Y P Sample No.| 5960 5065 BD3026 CA3005 CB3001 CC3003 CD3003 DA3003 DC3001 DD3002
= oo \ . “ A @ - ;@) e Sample Date] 17-Nov-97 28-May-98 26-Sep-01 15-Jan-02 4-Apr-02 10-Jul-02 17-Qct-02 11-Apr-03 18-Sep-03 9-Dec-03
4 . * . § . S o . Low-Flow Sample No Yes Yes Yes Yes No Yes Yes Yes Yes
= * . J Y =, .t Parameter Uriits Result |VQ Resut VO] Resut |vol Result |vQ] Result |[vQ] Result {VQO] Resutt 1vQ | Resutt {val Resut [vol Result |vQ
™~ o] . EXPLOSIVES
. . > . e Amino-2,8-dinitrotoluene, 4- ugL. 019 | J
> e . Lt ! |Nitrobenzene g/l 0,088 | J
- . o e . : . RDX uglL 0171 J
G:' * ) . . . \ VOLATILES
] ", t Acetone ug/L 1.2 J 53 1 4 10 B
. o d Z A ) T %) Benzene gl | 093 | J | 16 0.25 | J 32 13 [ J 1023t g} 14 [yl 12
o S A . Bromomethane gl 027 J
‘ ‘ — SE— 1 N “ ug/L. 9.8
/ J N : / %w w : uall 017 J 11 1Jglo2t |y 016 | J
~~~~~~~~~~~~~~~~~~~ - . v Chloromethane ug/L 047 | B
C\\ N\ : 7/ & £ Ethylbenzene uglk | 015 | J
- - Methylene chloride ug/l 0.3 B 049 B 0.31 B
S 08 BEDGW-001 — ) . P o . Toluene w | 073 1Bl 095 ' B 24 | B 076 | B| 035 | J 045 1Bl 026 | B
e, Xvlenes, total ugl 26 091 J 0.67 J
” ° . —— 2 . @ &@% 4 SEMIVOLATILES
° @ Bis(2-ethylhexylphthalate ugi/L. 5.4 B 2.9 J
— H < . V7, 3 Methylnaphthalene, 2- ugl/l, 1.4 J :
'. METALS-UNFILTERED
A Alurminum ug/l. | 3290 678 | J 1 207 |4 486 | J | 834 | Bl 155 | J] 143 | B| 115 | B| 679 | B E
. . . o . . . Arsenic un/l 33 J
Location 17-8G8-BEDGW-001 poy : - —l " % Barium ug/l | 19000 16400 23900 22500 23700 24000 25700 26900 25200 26100
Sampie No, 5410 5418 BD3007 CA3006 CB3007 L3001 cp30ot DA3001 D300 DD3001 —————— m H- 4 . Bervlium o/l 0.51 B
—-Sample Datey (- Nov] y ASMave 1 Z1:Sep-01 A2 S0 1202 1000102, . 1040003 16:80000 4 1Q-Becd . / 8 N Calcium uq/L_| 2140000 1960000 | J | 2060000 J | 1860000 _ |1890000| | 2000000| | 2050000 _ |2180000] | 2180000 | | 2290000
: e - : ot [ VOl } | Chromium ug/L 76 | B 17 1 J 13 1B
:gﬁ;n;}f;s : U Units_ | Result LVaL Result LVQ L Resut 1va| Resut 1val Resut LvQ ! Resut 1va) Rewit [val Resut [val Rresut Tval Resut . . pron ik L8 - YRR . ; = T T n ; = -
Acetone ugll. 35 J 2.6 B 34 J 1.9 B o Copper uiyL 32.8 15.8 B 328 30.5
Bautanone, 2- g/l 32 |8 053 | J lron uwl | 13200 6770 5920 1 J | 8480 853 4970 5310 257 4120 2030
Carhon disuffide ol | 065 | J 0 | J 03 | J t Magnesium uglt, | 920000 861000 943000 | J | 860000 884000 960000 941000 981000 1040000 1040000
Chloromethane uglL. 026 1.J k . Manganese w/l 180 153 189 J 128 156 190 185 162 192 202
JMethylene chioride ugh | 037 1 B =3 Nickel ug/L 35 14 34 14 72 14 4 J
Mm%zmm w030 18 ! PB-BED-MW29 “ L bt Potassium ugll. | 92300 78600 85800_| J | 165000 86700 | J | 101000 | J | 91700 | J §81700 | J | 104000 | J | 72800 | 4
SEMOLATILES T T T T TE ] ™ T T T 5 T5] T T - = Sodium ugl | 7660000 | 7300000 | 79800001 J |e83oo00| 7770000l |e3soooo| [etooooo] [s430000] |es40000] | 9130000
METALS-UNFILTERED ‘ Thallium uglL 71 | B 41 18 46 | B
Aluminum gl |_9020 307 516 1Bl 787 1B 315 | J] 652 | B 835 | B | 141 [B] 101 |8 Zine uall | 416 21 | Bl 53 934 54.9 57 1 J 1 158 1 41 53 181 57 141 612
Arsenic uglk 176 36 J METALS-FILTERED
Barium ug/l. 520 285 68 d 298 1.4 228 20 435 1 292 732 J Aluminur ua/l. 40.9 B 550 B 63.1 B 808 B 109 B 91.4 B
Berylium uoll 12..1.8 =7 Arsenic ugll. 28 1. 48 L 41 41 14
Calcmm ugh. 1 161000 57760 124300 ;.3' 91300 81500 134000 122000 86600 131000 882 Barium ua/L. 21000 4950 24400 21300 23800 23900 24500 26200 25700 25700
ool il 182 1 =15 T Berylium uglL 024 | B
r(;%;w it 1T Ges 3 T ‘ Calgium ua/t | 25700001 4 | 491000 1 J | 2110000 1720000 1910000 2020000 1990000 2120000 2270000 2240000 J
iron ugl | 22600 1230 | 31 204 118 1B 1 382 1 J1 1400 745 1 J 218 808 Location PB.BED-MW?29 Cobalt ug/l 64 J 5.8 J 8 J L5 J 93 .1d 238 J 6.2 J
Lead g/l 263 8.8 Sample No.1 . DC3005 DD3008 Copper ugl. 2 B 57 J 265
JMagnesiun uglk | 79500 19300 17300 36400 31700 73500 77000 29000 81900 37100 Sample Date] 16-5ep03 | _9-Dec-03 Iron uglt | 2310 1320 £350 6180 1130 5100 4940 3800 1830 F
Manganese ugl. | 2240 130 718 107 gi - 688: ; 314 832 ; 838 fg - Low-Flow Sample Ye_s1 YesI Magnesium yg/l | 1090000 223000 ). | 965000 829000 888000 969000 911000 953000 1070000 1020000
Nickel . . . . ; : ;
Potassium :;/L 32600 41100 13300 2530 | J | 30500 41200 | J | 5200 | 4 | 42700 | 4 | 7630 wﬂlmsg&f::i;s | units | Result [VQ| Resut [VQ -——wﬂ—ma“ anese “";‘C 162 042/4 188 129 156 193 162 1§§ 220 200
Sodium ugll._ 1399000 459000 93200 22600 395000 462000 48900 471000 86300 eroury ug 24 0032 | J
Thalium L 22 18 38 1B | 25 |8 Acetone ugl, 1 A7 Nickel ug/L 29 | J 32 | J 65 {41 6 |
S S v T w7 TE 2 T L e 17T 0 oo 10T 25 16 30.1 Benzene ugll 096 . J Potassium ug/l | 103000 21600 87400 | J_{ 170000 86900 | J | 102000 | J | 88400 | J | 79000 | J | 105000 | J | 70500 | J
TALSFILTERED Carhon disulfide ugl | 044 1 J L 13 Sodium ug/L_| 9110000 1870000 8100000 6670000 ] 178300000 | 8120000 7750000 6210000 | 8710000 9000000 _J
Aluminum ugll, 566 | B 836 | Bl 52 1Bl 113 181 ez I8l 113 181 75 18 Chioroform uglk | 025 ©.J TR Thaliium aall 74 B 41 B
; ugll | 366 279 836 | J | 306 | J ] 236 285 476 | J | 2w 818 | J Chloromethane uq;:: R I mr Foam it e Y TR o T T o T T 5 o T e T T o
perdliun ol 15 1.8 T3 Cihulbenzene ot T o T WATER QUALITY PARAMETERS
agdmium g x . Y
: 3550 Taro0n 85000 | e L 1 55 51 1 Alkalinity pom__| 240 260 255 | 4| 280 229 293 259 246 248 238
g?gc,amnm 335‘[ S T S — n 133200 J - 2050 J ® mem aé?r'}\efstmmmken = Chloride pom | 19000 21000 22400 18000 17300 J | 19000 21100 34600 19100 21300
Iron uglt, 563 169 218 1160 534 4 185 856 “YAluminum eun 309 499 | B Locmd[f-’&BED-Mvm Hardness ppm.__ ! 20000 10000 9360 8200 8850 8140 9390 9200 9690 9940
[Magnesium uglk | 72400 41000 77609 43300 32300 76000 79800 30400 81900 40000  Arsenic ugll, 33 1.4 Sample No.j_ CA3004 +|Sulfate ppm 3.2
Manaanese gl | 1300 658 735 117 236 728 522 73.8 64 164 - Barium wgll | 11300 11800 — Eﬁ%‘%’-@ﬁgwmﬁfﬁh \ Total dissolved solids 26000 27800 35500 43800 32600 42700 33600
Nicksl gl 7 J 85 J 98 1 4 48 Calci ug/l. | 316000 295000 . - N Total organic carbon 1.1 J.1. 074 | J
fotssiun ugll_| 32000 14400 40700 16700 2470 | J | 31000 43200 | J | 5930 | J | 42100 | J | 9690 | J e wal | 39 [J | 36 |4 amﬂm;i;‘\fz'lmmmﬁw L unts | Resut [va PB-BED-MW26 Tg‘zl s;sag'sdz ol T m = m m ”r s
Sodium o/l 398000 139000 459000 121000 | J | 24400 392000 472000 62800 4729700 - 11229100 é Con w1 o3z 1650 FRST T v Wmmnv o5 o ” " 25 s VIR
[Thallum uglt 46 | B 69 LB 4 ' IMagnesium ugll | 217000 198000 Arsenio o Y
Zine ug/l 449 | B 135 | Jl 173141 73 vyt 12 I8l 58 4 35.9 Y— Y, 50.7 - T o0
JWATER QUALITY PARAMETERS Potassi ugll. | 75800 | J | 67800 Beryllium ugll, 52
Alkalinity pom | 350 180 357 1 J 1 200 157 367 3% 168 385 255 tassium 0000 7350000 Cadmium wi L33 1 J
Chiotide pom 780 34 932 78 632 | J 896 999 71.7 1000 132 Sodngm ugl 113 - - v = P ool 0000
Hardness pom | 1000 340 719 380 314 547 687 320 710 313 Thallium uall, 2. £ Chromium ot T s
Nitrate pom 7.3 2 104 8.8 0.58 Zing ugll. 68 1 J 1 507 Cobalt ugll | 828
INitrate~N‘trite ppm 0.2 JUETALS-FILTERED iCopper ug/l 293
Sulfate ppm 70 45 283 68 633 9.2 112 575 23.3 54.4 Aluminum ug/l 83.1 B 66.9 B \ron wall | 232000 G
Total dissolved solids ppm_| 1800 300 1990 500 458 2040 187) 174 1880 584 Arsenic wo | 26 141 31 14 Lead w1 792
Total organic carbon ppm 1 1.8 1.3 1.2 1.2 Bariym ua/l, 10609 10800 IMagnesium uglh. | 958000
Total suspended solids o] 10 280 4 3 1o 2 4 7 4 Calcium ugll, | 316000 283000 | J Manganese | 7470
Turhidity NTU 104 J .61 39 447 0.56 185 52 J | Cobalt uo/l 6.1 d 34 J Mc;zrcuw uafl, 0.14 J
R Iron gl | 350 1490 Nickel uol, | AS7
Magnesium ug/l, | 219000 189000 Fsﬁf}i;um nglL 33?7392000(?0
t@ﬁm ug/l, 551 49.3 ] — Vanadium uglL 142
Potassium ugft 76500 | J 1 60700 . - - -
Sodium ug/L_| 1390000] | 4250000] . \ S— Location PB-BED-MW28
Thallium ugl | 62 | B 38 |B — Sample Noj . DC3004 DD3007
Zinc g/l 85 1 J.] 528 W""'“‘“*~-MM Sample Datel  17-Sep-03 9-Dec-03
WATER QUALITY PARAMETERS e e — Low-Flow Sample Yes Yes
gmm m 3540 2930 Parameter Units | Result |VQ| Result | VQ
Hardness pom | 1750 1500 VOLATILES
Nitrate pom. | 039 Benzene ug/L. 2.4 J 2.2
Sulfate pom | 57 Chloromethane g/l 097 | J
Total dissolved solids ppm 6580 3880
 Total oraanic carbon ppm 26 39 Ethylbenzene ua/l. : 013 N
 Total suspended solids pom 46 7 Toluene ugiL 1.7 J 0.62 J
Turbidity NIU L 4T z J Trichloroethene ug/l 0.59 J
Xylenes, total ug/t, 0.41 J .
METALS-UNFILTERED
Aluminum ug/l 147 d 42.6 B
Arsenic ugh | 74 |J | 54 |J == NO| DATE REVISION By |cHko |DSON encr | PROJ | appr f H
Barium ua/l. 374 395
 Calcium ug/L. 20800 20000 STARTING INITIATOR CHKD DRAWN CHKD PROJECT
Iron ug/L 235 308 DATE 07/21/02 | D.KESSLER VANDERGRIFF/ C. TUMLIN | MNGR S. DOWNEY
 Magnesium ua/L 8320 7780
Manganese ug/L 20.3 16.6
Potassium ug/L 7240 J 6050
Sodium ug/l, | 290000 285000 ; : .
Thallium wil | 42 | B Shaw" shaw Environmental, Inc.
Zinc all 5 | B | o247 KNOXVILLE, TENNESSEE
METALS-FILTERED
Aluminum sl | 152 | EIGHTH QUARTERLY BACKGROUND GROUNDWATER REPORT
s R A e FORMER PLUM BROOK ORDNANCE WORKS
arium ug
Calcium ugll_| 20300 19700 | J NASA PLUM BROOK STATION
lron ug/L. 242 354 SANDUSKY OH'O
T —— Magnesium ug/L. 8120 7670 ’
- e Manganese ug/L 158 16.4
MMMW“M \ Potassium wolt | 7140 | J | 5920 | 4 FIGURE 2-1
| Sodium ug/t 289000 280000 { J
. Thallium wi | 41 |B| 38 |8 DETECTED CONSTITUENTS IN OVERBURDEN/BEDROCK
T |zinc wl | 38 | B o247 BACKGROUND MONITORING WELLS
I WATER QUALITY PARAMETERS -
Alkalinity oom | 474 444 (NOVEMBER 1997, MAY 1998, SEPTEMBER-OCTOBER 2001,
Chioride ppm | 171 148 JANUARY, APRIL, JULY, OCTOBER 2002, APRIL,
Hardness ppm 99.5 81.6
Sulfate ppm | 352 134 SCALE SEPTMBER, AND DECEMBER 2003)
Total dissolved solids ppm 833 897 ~—_
Total oraanic carbon ppm 59 53 JOB NO DRAW‘NG NO

[Turbidity NTU |33 16 1 J (s 1000 2000’ FEET 843656 843656_001.DGN




Does site MDC

exceed RBSC? Figure 3-1

Protocol for Screening
and Risk Evaluation

Is the analyte
an inorganic?

Does site MDC
exceed BSC?

Perform population?
testing (e.g., WRS).

Does
population

STOP, e Risk
evaluation. Decision.

analyte > background
population?

Carry analyte |
through RA process.

Analyte
significantly
No contributes to risk
exceeding OEPA risk
management
criteria?

Further evaluation
{e.g., geochemical,
spatial, as applicable).

Notes:

a A judgment may be made at this step to forego or modify population
testing if the site data is clearly greater than background and/or
individual exceedances suggest the presence of a hot spot. - In such
cases, the analyte would be carried into the risk assessment process.

BSC -Background screening concentration.

MDC - Maximum detected concentration.

OEPA - Ohio Environmental Protection Agency.

_____ RA  -Risk assessment.

. RBSC - Risk-based screening concentration.
Shaw Shaw Erwvironmental, Inc. WRS - Wilcoxon rank sum (test).

KN4\PBOW\Sth Qtr\Fig3-1.ppt\3/15/2004 12:03 PM



APPENDIX A
TELECONFERENCE NOTES ON NATURAL PETROLEUM IN BEDROCK

KNAPBOW\8th QI\DGE-Txt\03/15/04(11:02 AM)
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Kessler, Dave

Subject: RE: Erie County limestone

From: "Swinford, Mac” <Mac.Swinford@dnr.state.oh.us>
To: "'d kessler1 @juno com" <djkessler1@junoc.com>

, 28 Aug 2002 09:55:04 -0400
Sub]ect. Ene County limestone

<83E49307GECF824083F51 3CE308CA9EBC8156C@nrxchg2.dnr.state.oh.us>

David Kessler:
There is an actively producing oil and gas field producing from the
Delaware 9

Limestone and the underlying Columbus Limestone in Fiorence and Berlin
Townshi ‘Rs Erie County. Information on the individual wells are on file
here at e Ohio Geological Survey. We also have maps depicting the

genera
?:tllne of the fields in this area. Please call Ron Riley 614-265-6573
this information.

Regional, the Columbus and to a lesser extent the Delaware Limestone
oom’mggly can have a slight to moderate petroleum smell and may have a
sulfur odor.

If you require additional information please contact me.

Thank you,

Mac Swinford

Geologist and Supervlsor.

Geologic Mapping Group

ODNR, Divislon of Geological Survey
614-265-8473

e-mail: mac.swinford@dnr.state.oh.us



sy

Shaw Environmental & Infrastructure, Inc.

RECORD OF TELEPHONE CALL
DATE: 2/3/04

TIME: 1000

Project Name: PBOW

Project Number: 843656

Call from: David Kessler

Call to: Mr. Rick Pavey, (614) 265-6599, Ohio Department of Natural Resources (ODNR).

Summary (Decisions/Specific Actions):
Attempted to contact Mr. Mac Swinford of ODNR for information of oil/gas wells found at the DNR website

(www.ohiodnr.com/geosurvey/ogcim/petrol/ftpmap, URL: ftp://ftp/dnr.state.oh.us/Geological Survex/well db/erie.dbf)
but was transferred to DNR representative Mr. Rick Pavey.

Informed Mr. Pavey of above listed website and inquired if he had any information of the wells found on the
map. Mr. Pavey said that he would attempt to find specific information and return call. {Shaw faxed the map
for his research that was found at the website but had the PBOW coordinates included with the well locations].

Return call from Mr. Pavey to David Kessler ~1300:
From his research into the purpose of the oil/gas wells, he found that the well on PBOW property was not listed
in the records (must have been installed before records were kept). The next nearest well to the facility (well
immediately to the west, as shown on the map) was drilled in 1957 as a stratigraphic test boring. From his
review of the other active/inactive oil and gas wells shown on the figure and his recollection of petroleum
hydrocarbon encountered at the Wagnor Quarries, he confirmed that there is “without a doubt petroleum
- - hydrocarbon in-the Delaware and Columbus bedrock units”. There must not have been sufficient quantities of
" oil or gas for commercial production in this area (near PBOW), as indicated by the sporadic spacing, but in the
southeast corner of the map, a good producing oil field is present. The well locations are very close to one
another.

Required Action: Include information in response to Restoration Advisory Board comments received for
the Seventh Quarterly Background Groundwater Report.

Prepared By: David Kessler

Distribution:  Steve Downey, Mike Gunderson, Tom Siard

NASHARED\COMMONWPBOW\04 8th Qrt Back Report\Comm from 7"\Telecon for RAB R_C
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& Page 1 of 3
. [
Shaw" Sample Collection Log
Shaw E &, Inc. Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey
Location Code: IT-BGS8-BEDGW-001 . Collection Date: - ¢ 2 126 3
Sample Number: DD3001 Collection Time: /4R
Sample Name: PBOW-03-IT-BG8-BEDGW-001-DD3001 Start Depth: -/ 1
Sampling Method: Low Flow | ] End Depth: —
Sample Type: GW Sample Matrix: WATER
Sample Purpose: REG Sample Team: Kessler/Parham
Analytical Suite Containers : . Sketch Location
"~"LTERED METALS 1 - 250 mL HDPE 7/"
JTAL METALS 1-250 mL HDPE
EXPLOSIVES 1-1L Amb. Glass —
-[voLATILES 3. 40 mL Vial BEBPEDCW 00!
SEMIVOLATILES 2-1L Amb. Glass 24 ,
TOC 2-40 mL Vial
CYANIDE 1-1L HDPE
ALKALINITY .
CHLORIDE
NITRATE ' \
SULFATE 1-1L HDPE
TDS
TSS
TURBIDITY .
HARDNESS 1-250 mL HDPE ' ) !
Comments: Al i‘ff/ﬁ—m%‘ﬁi@” '
" ~gged by/Date: o D} Reviewed by/DateN)amy W J &/10/93
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VA GROUNDWATER PURGE FORM
Shaw-
Shaw E&|,inc.
Location Code: IT-BGS8-BEDGW-001
sample Number: DD3001
Water Quality Parameter Measurements
Time DTW Purge Rate | Cumulative Temp. Conductivity pH Eh Do Turbidity
(ft. BTOC) | (ml/min) Volume {degree C) (umhosicm) %(std. units) {mv) {mgil) (NTU)
Purged (L) : :
TR R A WA VT, [ eI el (Za | ar—
2 “ 37 2 A Z.41 /21 14
_"Lg_fg 4761 " |75 L0096 | 2.3% |-98% | v7]| &)
15 4.79 te 429 | jl.o] | r.o0) | Z2F 1685 | £23F )
| (620 | ¢ t 5. 50~ 2999 | 228 |-42218.3 2.0
| J6e5 |« « 4.2 2. Z :%__Eﬂ.zé 2D
A 2,225 | npd| B2 Z.249 1= ]
Lk 4 s N2 @984 | 725 |-%2.3 %% %g
e ‘( ¢ 3 —?ﬁﬁ ﬁ ﬂ )
e ey ¢ /il #£ 2|Z: _/'é
~+
S
= = Pty ) i
= > — /J
=
)
— <
I/ -
\
\
AN
AN
N\
N
N\
N
\\ &
N
AN

Abbreviations: BTOC - Below top of casing; DTW - Depth fo water; mL - milliliter; L - Liter



GROUNDWATER SAMPLING FORM Page 3 of 3
Project Number: F41456 Collection Date: (2.12.03 Form Cﬁmpleted By: _Z .é&v -~

Project Name: frow Coliection Time: [622 Sampler(s):
Sh ® Investigation Site: _&_;%L&mple Filtered (@lo) -
aw RFA/COC Number 1210 935TLNE Weather/Temp: Reviewed By- \D ownd/ M
o % .é'“ A g 1 ;’33 'lr'-\ﬁ’: . 1. "-.4.;.;5 % :::. 4 ‘=.§£§§‘ R -' D 3 & )
P B O w 013 @ P|BE
S L T L e sl 7
MONITORING WELL INFORMATION [use top of casing (TOC) for all measurements]
Well Number: _ (b 5P — 57~ /) 5 y/—¢39/ | Outside Casing Dia. (in): — ¥ Odor:
Well Secure 0): ' Depth to Product (ft): ¢ /f’ Vapor Monitor Type: PID/LEL
Well Labeled No): Total Well Depth (ft): A /7 VaporMonitor SIN: ~ €2.35( I ¥#542(,97
Well Condition: /3 Depth to Water (ft): £/, 5_[ Reading (ppm): /9 @ LEL= @D % O2=g92%
Top of Screen: 9‘ / Water Column: /5, l«[? C= £Oppm H:S= 4 ppm
Screen Height: / Top of Filter Pack: & * Depth Pump Set: 7 ¢/¢
Casing Type: , Pump Type: ME/ Pump Settings: CYHY /O /5 2 b
Remarks: 4
L MONITORING WELL PURGE CALCULATIONS ‘
Volume of Water H Gallons/foot = 0.041 x d, where d is casing diameter in inches = (0.041 x (___._)) = galft
= ft x Galft=_____ gallons
Volume of Water in Filter Pack: Gallons/foot = 0.041 x rehole dia. in inches & d is casing dia. in inches = 0.041 x (( P —( Y)= galft
Fiiter Pack Volume (gal) = ((Screen Height + Sand Above Set or Water COIM(OB) = ((Screen Height ft+ ft) x gal/ft) x 0.3 = gallons
Purge Well Volume: Purge Well Volume — Filter Pack Volume + Well Volume = gal + N
1 x Purge Well Volume (gal.) 2 x Purge Woell Volume (gal.) 3 x Purge Well Volume (gal.) 4x PuM(gal.) 5 x Purge Well Volume (gal.)
’ LOW-FLOW TUBING PURGE CALCULATIONS (3 tubing/pump volumes required for PBOW)
Volume of Water in Tubing: 1/4” ID Tubing = 0.01 Liters/ft. 3/8” ID Tubing = 0.02 Liters/ft. 2" Bladder Pump Volume = 0.3 Liters Tubing Length = Zéft.

Tubing Volume (Liters) = ([Tubing Liters/tt. x Tubing length] + Pump volume) x 3 = (10.01 Uitx /4 f]+0.3L)x3=/,3% L
Total Volume Purged: 3% L Litersto gallons =L x 0.26gall. = 34 j% /




& Page 1 of 3
’ ®
S . Sample Collection Log
Shaw E &1, Inc. Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey
Location Code: PB-BED-MW?20 ' Collection Date: _; 2,/ o3
Sample Number: DD3002 Collection Time: 2,5
Sample Name: PBOW-03-GW-PB-BED-MW20-DD3002 Start Depth: 72!
Sampling Method: Low Flow End Depth: B
Sample Type: GW Sample Matrix: WATER
Sample Purpose: REG Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
'~TUTERED METALS 1 - 250 mL HDPE
JTAL METALS 1 - 250 mL HDPE
EXPLOSIVES 1-1L Amb. Glass
VOLATILES 3 - 40 mL Vial
SEMIVOLATILES | ¥Z1L Amb. Glass :
TOC 2 - 40 mL Vial t
- [cYANIDE 1-1L HDPE b
ALKALINITY b
CHLORIDE ’; ;'
NITRATE - !
SULFATE 1- 1L HDPE /A
TDS . -
TSS v &
TURBIDITY A-BLe-mw2&
HARDNESS 1 - 250 mL HDPE '
Comments: A1 éo:fk;_;&_d,ﬁ@#ga[m 7.,
lCgpupoed /. ‘{;M/
" gged by/Date: Reviewed by/Date: bm—w{ /{0/4&, 120 ja}




Page 2 of 3

A GROUNDWATER PURGE FORM
Shaw- _
Shaw E&J, inc.
V.ocation Code: PB-BED-MW20
Sample Number:  DD3002
Water Quality Parameter Moasurements
Time DTW Purge Rate | Cumulative Temp. Conductivity pH Eh DO Turbldity
{ft. BTOC) | (mL/min) Volume {degree C) {umhos/ecm)  |(std. units) (mv)' (mg/L) (NTU)
_ Purged (1.
/850 1290 | /60 700 | — — NS RS R —
/055 113, " 5 wsExl 2542 | £.9% 1453 596 3. 1
Ueg g " 12 134 4Y9.33 | £,935 135~ | 2, /,
205 113991 « 1.5 117 5lél |£466 ¥ | A7) &
o /Mell 2.0 1,06% 5166 | 669 (342 | & &
H165 l14.20! ! A5 w05 51462 | ££65 13901 24F| 21
aze g, 25 |« o Al g b6A 241 | &)
Z 14 79{ 15 Z:v; g/. 29 | £69 | 94 [ 243] o.]
1301+,4.3 [ 3.90 3 1.6 A é.éz ~%06| #4] zg
135 | /4. 34 " 375 ;’,{5 5] 5% b6 |- | 243 &
14014, 3] n 4 & | 92| 5.5 - Y43 af
/‘;6 4, 7 u 425 | 297 7 |- a.:tl‘/ O A
/1 0 '/"i u ‘II‘Q___ z. 82 - - '&‘ E
7199( 174, 26| 1« 439 | QBL| 5l46 | L% -ﬁ 2 a..é B.]

<

2 /|45, -

Abbreviations: BTOC - Below top of casing; DTW - Depth to water; mL - milliliter; L - Liter



GROUNDWATER SAMPLING FORM  Page30f3

Project Number: : %t{ 34 ,66 Collection Date: t2.18.073 Form Completed By: rhe
Project Name: Collection Tlme ! ’A’M Sampler(s): ~

Sh ® Investigation Site: Mﬁﬁmgﬁ Sample Filte
aw RFA/COC Number: meherﬂemp Revlewed By- DWH«QM [ tha/w

f g5

MONITORING WELL INFORMATION [use top of casmg (TOC) for alI measurements]

Well Number: W 222 Outside Casing Dia. (in): Z Odor: —
Well Secure No): Depth to Product (ft): ¢/ A4 Vapor Monitor Type: PID/LEL
Well Label Nox Total Well Depth (t):  4/3, & Vapor Monitor S/N: [
Well Condition: M Depthto Water (;: |3 2,9 Reading (ppm): [ ¢7 LEL= D% O2=29% %
Top of Screen: 2 4 ! Water Column: 54/, %7/ » C= © ppm HS= 7/ ppm
Screen Height: 2.2/ Top of Filter Pack: 24 / Depth Pump Set: 32!
Casing Type: WO Pump Type: M A Pump Settings: 74 T relll-10 . deri-
. Remarks:

MONITORING WELL PURGE CALCULATIONS
Volume of Water in Casing:  Gallons/foot = 0.041 x d?, where d is casing diameter in inches = (0.041 x (___)) = gal/ft

Well Volume (gallons) = Water Column (ft) x Galfft = ft x Galft = gallons

Volume of Water in Fliter Pack: Gallons/foot = 0.041 x (Dz-d"’), where D is total borehole dia. in inches

sing dia. in in ?) = galft
Filter Pack Volume (gal) = ((Screen Height + Sand Above Sgk-of Wsﬁw (0.3) = ((Screen Height ____ft + t) x galfft) x0.3=__-__galions
Purge Well Volume: Purge Well Volume -‘ Fi Wlume = gal + gal= gal
1 x Purge Well Volume (gap urge Well Volume (gal.) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)
/
ILOW-FLOW TUBING PURGE CALCULATIONS (3 tubing/pump volumes required for PBOW) e
Volume of Water ip Tubing: 114 lb Tubing = 0.01 Liters/ft. 3/8” ID Tubing = 0.02 Liters/ft. 2" Bladder Pump Volume = 0.3 Liters e ’I‘ubmg Length =U_ﬁ.

Tubing Volume (Liters) = ([Tubing Liters/it. x Tubing length] + Pump volume) x 3= (0:01 LAtx 33 ] +03L)x3= L+ AL
Total Volume Purged: _Lﬁ_L Liters to gallons =L x 0.26galll. = , ‘{ ‘I / ‘[ ga ( o
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Shaw

Shaw E &}, Inc.

Page 1 of 3

Sample Collection Log

Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey

~ Location Code: PB-BED-MW24 Collection Date: /2,08 5
Sample Number: DD3003 Collection Time: /9345
Sample Name: PBOW-03-PB-BED-MW24-DD3003 Start Depth: 344
Sampling Method: Low Flow End Depth: ——
Sample Type: GW Sample Matrix: WATER
Sample Purpose: REG Sample Team: Kessler/Parham
Analytical Suite: Containers Sketch Location

IFILTERED METALS 1- 250 mL HDPE
TAL METALS 1 - 250 mL HDPE "[(\ /4/
EXPLOSIVES 1- 1L Amb, Glass e
VOLATILES 3 - 40 mL Vial
Hctro,
SEMIVOLATILES 2- 1L Amb. Glass
TOC 2 - 40 mL Vial
CYANIDE 1-1LHDPE Aol Are, M6 2
ALKALINITY
CHLORIDE r / ﬁ o
NITRATE ‘ i
SULFATE 1-1L HDPE i
= Fll |
TSS n
TURBIDITY & '
HARDNESS 1 - 250 mL HDPE ’lg 1
) i
Comments: Al S  Lowcpligrely fheod O ye
W/ 'ﬂf/ = "3 e v/
_ Togged by/Date:

Reviewed bymatew /?J 1 /ﬂj




Page 2 of 3

WAY GROUNDWATER PURGE FORM
Shaw E&J, Inc.
Location Code: PB-BED-MW24

Sample Number: DD3003

Water Quality Parameter Measurements
Time oW Purge Rate | Cumulative Temp. Conductivity pH Eh Do Turbidity
{ft. BTOC) | (mL/min) Volume (degree C) {umhos/cm) {(std. units) {mv) {mgiL) (NTU)
_ Purged (L)
@? 2 T T 55 m‘_‘;{ 7221 75.2
' 24 L f ; - /% R
955 126,96 | 2.2 «%& /3835 | 657 585|223 /A3
2. 50 't |35 73] 7.29% %_—g@ ~036 | /4,5
o5 l26,635] z.z 971 4,324 | ¢ -2¢) Loz | 9. F
=2 7C 9 B 1,322 59 1N3RU1 ¢ A9 | 7.4
4 15 ‘ /1 it Z: 1 /0 L6 /J?qq o '}_ﬁ.7 ~LGA 3¢5
/O AE e 4 lwezl 1,357 16,60 138112, 671 R
25 1 (e 9, Boes| 1,375 14.6) 1-3%3.1 1192 52)_'
03521 o« Vw7 |wob) |.79] bl 1-33.21),9% L
0-’9 ¢! L I(.q / _éLéL -33.,7 "1?7 D2
3 2 Waﬁw /O 3 ——
N
\
= 74
A -
prd =
i N—
Z ==
AB
/
/[
/
\
AN
\
AN
N\ ]
T~

Abbreviafions: BTOC - Below top of casing; DTW - Depth to water; mL - milliliter; L - Liter \



GROUNDWATER SAMPLING FORM  Page3of3
Project Number: 9’? Eé;eé Collection Date: IR LLO D Form Completed By: Zé_/’éﬂ._____

Project Name: LgLron’ Coliection Time: 023%5 Sampler(s):_==2 . ﬁﬁ!& / Zﬁ S5/

Investigation Site: Sample Filtered 0): - -
Reviewed By: \DM [M &/{(,/03

RFA/COC Number: __ Y9 12110357 Weather/Temp:
: ~.-"3='-iil S "*’2; : sy !{ﬁm\w ..' : IR T
] olsfiP(BE , )

] ¥ g"’: 23

L g'; e
o A e

MONITORING WELL INFORMAfION [use top of casing (TOC) for all measurements]

Well Number: 5 BZ- égp_" MWALY Outside Casing Dia. (in): - / Odor: &~ HC
Well Secu 38’/ No): Depth-to Product(ft): ./ ¢ Vapor Monitor 2 PID/LEL
Well Labeled (fes// No): ' Total Well Depth-(ft): 2/ (¥ ' Vapor Monitor S/N: /
wett Condition: 2/ Depthto Water (N): 2£, 55, | Reading (ppm% 3 LEL=)—% O=29%%
Top of Screen: 29 é Water Column: /2t / ;’ - T e= @ ppm  H:S=g¢ %m
ScreenHeight: )/ Top of Filter Pack: /G Depth Pump Set: 34 5
Casing Type: ;ﬂ//c/ Pump Type: _ A M . Pump Settings: 2,9 > 0 /'5'
‘ ’ | Remarks:

MONITORING WELL PURGE CALCULATIONS
Volume of Water in Casing:  Gallons/foot = 0.041 x d°, where d is casing diameter in inches = (0.041 x ( P) =

Wéll Volume (gallons) = Water Column (ft) x Gal/ft = ft x
Volume of Water in Filter Pack: Gallons/foot = 0.041 x (D*d?), where D is totrm i & d is casing dia. in inches = 0.041 x (( Y —( ¥) = galft
Filter Pack Volume (gal) = ((Screen Height + Sand Above Set or Wat - gal/ft) x porosity (0.3) = ((Screen Height ft+ ft) x galft) x0.3 = gallors

Purge Well Volume: Purge Well Volume — Filter Pack V + Well Volume = gal + gal = gal

1 x Purge Well Volume (gal.) fge Well Volume (gal.) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)

LOW-FLOW TUBING PURGE CALCULATIONS (3 tubing/pump volumes required for PBOW)

Volume of Water in Tubing: 1/4” 1D Tubing = 0.01 Liters/fi. 3/8” ID Tubing = 0.02 Liters/it. 2" Bladder Pump Volume = 0.3 Liters Tubing Length =} Z 5 ft.

Tubing Volume (Liters) = ([Tubing Liters/ft. x Tubing length] + Pump volume) x 3 = ({0.01 L/t x‘z’zf_fq +03L)x3=202 L

Total Volume Purged: MZTL Liters to gallons = L x 0.26gail. =, § 2,5' 7\ %/
F-
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Shaw-

Shaw E &1, Inc.

Page 1 of 3

Sample Collection Log

Plum Brook Ordnance Works

Project No: 843656 Project Manager: S. Downey

Location Code: PB-BED-MW25 CollectionDate: j2.//. 7273
Sample Number: DD3004 Collection Time: ) Y54

Sample Name: PBOW-03-PB-BED-MW25-DD3004 Start Depth: 39'
Sampling Method: Low Flow End Depth: —
Sample Type: GW Sample Matrix: WATER
Sample Purpose: REG Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
IFILTERED METALS 1- 250 mL HDPE v,

)TAL METALS 1- 250 mL HDPE e

EXPLOSIVES 1-1L Amb. Glass

VOLATILES 3 -40 mL Vial

SEMIVOLATILES 2-1L Amb. Glass

TOC 2 - 40 mL Vial

CYANIDE 1- 1L HDPE

ALKALINITY

CHLORIDE

NITRATE

SULFATE 1-1LHDPE

TDS
ITSS

TURBIDITY

HARDNESS 1 - 250 mL HDPE

Comments: /’/j jﬂ“?ﬂéﬁ gh ce X | 228 z(a& s i 1?94/‘

Y.Q/M ~ 3L6 Dc]
J
T ogged by/Date:

. ”‘@7 Reviewed by/Date:M I(WM 12ufos



silen-

Shaw E &, Inc.

Page 1of 1

Sample Collection Log

Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey

Location Code: PB-BED-MW25 Collection Date: /X, //.223
Sample Number: DD3004-MS Collection Time: /<55
Sample Name: PBOW-03-PB-BED-MW25-DC3004-MS Start Depth: 35
Sampling Method: Low Flow End Depth: —
Sample Type: GW Sample Matrix: WATER
Sample Purpose: MS Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
\FILTERED METALS 1 - 250 mL HDPE
JTAL METALS 1 - 250 mL HDPE
EXPLOSIVES 1-1L Amb. Glass
VOLATILES 3 - 40 mL Vial
SEMIVOLATILES 2 - 1L Amb. Glass
TOC 2 - 40 mL Vial
CYANIDE 1-1LHDPE
ALKALINITY See sample# DD3004 for location information.
CHLORIDE
NITRATE
SULFATE 1-1LHDPE
"ITDS
TSS
TURBIDITY
HARDNESS 1-250 mL HDPE
Comments: See sample# DD3004 for purge and location information.
T ogged by/Date: ) .o 3 Reviewed by/Date: VM\%( M IL/ i /03




@ . Page 1 of 1
Shaw™ Sample Collection Log
Shaw E &1, Inc. Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey
Location Code: PB-BED-MW25 Collection Date: /2./(.0 3
Sample Number: DD3004-MS Collection Time: /354
Sample Name: PBOW-03-PB-BED-MW25-DC3004-MSD Start Depth: 34 ‘
Sampling Method: Low Flow ' End Depth: —
Sample Type: GW Sample Matrix: WATER
Sample Purpose: MS¥H Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
I, TERED METALS 1 - 250 L HDPE
TAL METALS 1 - 250 mL HDPE
EXPLOSIVES 1-1L Amb. Glass
VOLATILES 3 - 40 mL Vial
SEMIVOLATILES 2-1L Amb. Glass
TOC 2 - 40 mL Vial
CYANIDE 1-1LHDPE
ALKALINITY See sample# DD3004 for location information.
CHLORIDE
NITRATE
SULFATE - 1-1L HDPE
-ITDS
TSS
TURBIDITY
HARDNESS 1 - 250 mL HDPE
Comments: See sample# DD3004 for purge and location information.
™ ngged by/Date:

(07 Reviewed by/Date:bM kw\, lb,/n/ol



@ Page 1 of 1

Shaw- Sample Collection Log

Shaw E &1, Inc. Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey

Location Code: PB-BED-MW25 Collection Date: /Z,)/.23%
Sample Number: DD3005 | Collection Time: ;355
Sample Name: PBOW-03-PB-BED-MW25-DD3005 Start Depth: 3¢
Sampling Method: Low Flow End Depth:
Sample Type: GW Sample Matrix: WATER
Sample Purpose: FD ‘ Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
[RILTERED METALS 1 - 250 mL HDPE
TAL METALS 1 - 250 mL HDPE
EXPLOSIVES 1- 1L Amb. Glass
VOLATILES 3 - 40 mL Vial
SEMIVOLATILES 2-1L Amb. Glass

See sample# DD3004 for location information.

Comments: See sample# DD3004 for purge and location information,

T ogged by/Date:

O3  Reviewed byDete Yoo Koeels 2o




JAN

Shaw™

Shaw E &, Inc.

Location Code:

Sample Number:

Page 1 of 1
Sample Collection Log
Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey
PB-BED-MW25 Collection Date: / 2,)) O3 '
DD3006

Collection Time: /355

Sample Name: PBOW-03-PB-BED-MW25-DD3006 Start Depth: 5
Sampling Method: Low Flow End Depth: —

Sample Type: GW Sample Matrix: WATER
Sample Purpose: FS Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
"TLTERED METALS 1- 250 mL HDPE

JTAL METALS 1 - 250 mL HDPE

EXPLOSIVES 1-1L Amb. Glass

VOLATILES 3 - 40 mL Vial

SEMIVOLATILES 2-1L Amb. Glass

See sampie# DD3004 for location information.

Comments: See sample# DD3004 for purge and location information.

"~ agged by/Date: (&7 Reviewed by/Date: mw‘,y Kg . 2 {l { {03
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GROUNDWATER PURGE FORM

Page 2 of 3

Shaw
Shaw E& |, Inc.
Location Code: PB-BED-MW25
sample Number: DD3004
Water Quality Parameter Measurements
Time DTW Purge Rate | Cumulative Tomp. Conductivity pH Eh Do Turbidity
{ft. BYOC) | (mi/min) Volume {degree C) {umhosicm) ](std. units) {mv) {mgilL) {(NTU)
. Purged (L) '
13,0 113,85 50/ 8.8 o — — ] — —
1316 135941 « Ly 1 WO47) 1457 | 735 |-/282]14.05 | 2.
#él,_za ! " 20 10771 /.53 Z.2% |-2% Qb | .0
1925} 1( "( 4% ;,37;! 7./5 -39 A?,zj Z
ls!é « ¢ L___J J L g ZJ '315:3 &.[‘ A3
.L}_}% I “ 176 Je7glt99) | 713 |335) 1 21% 4_%
134 i’ 2! 920 _ /042 1,906 Zu2 |- R 22 | &
L5349 ¢ “ 105 (892 [421 722 F3zs el gl Lo
| WY 7 it V2. | 1egl ] 1511 2zl 325914 1 2.0
L1355 x 1t 13:.% l/o.92] 1,609 | 2.1) 3256|210 ] o.®
— < ﬂhz al y ‘
\\7 0f3c00f |
e
\\
~
\\
st
/
|
A
N\
'_\\.
\\_
‘= N
AN
N\
N
N,
N
~N

Abbreviations: BTOC - Below top of casing; DTW - Depth to water; mL - milliliter; L - Liter



GROUNDWATER SAMPLING FORM  Page3of3

p ]

Project Number: K7 % L5656 Collection Date: /A e Form Completed By: _Z, @A&
_&bﬁz&&m_

- Project Name: . L 80nw Collection Time: __/ 355 Sampler(s): =2, 4
Sh ®@ Investigation Site: &a.éé?zad Sample FIN’QN@NO): 44 722/ 2 Y .
aw RFAICOC Number: PBiz (103 5T L;< Weather/Temp: ng Reviewed By: \DM M

“ MONITORING WELL INFORMATION [use top of casing (TOC) for all measurements]

Well Number: /3 éﬁﬁ m m_ 5' Outside Casing Dia. (in): 2 : Odor: | P

Weil MW) Depth to Product (ft): /|4 : Vapor Monitor Type: PIDT LEL
Well Label / No): Total Well Depth (ft): &2 495 Vapor Monitor S/N: /I
Well Condiion: // . ./ | Depth to Water (f): /5 G5 Reading (ppm): (7 @ LEL= & % Oi=25 %
Top of Screen: ,;ﬁ‘L Water Column: % (59‘ ' _C= Oppm HsS= 2 ppm
Screen Height: / / ° Top of Filter Pacik: 2 4, Depth Pump Set: 55 °
Casing Type: /}/C/ Pump Type: 13/ o n Pump Settings: 20400 (8 /&

‘ . Remarks:

_ MONITORING WELL PURGE CALCULATIONS
Volume of Water in Casing:  Gallons/foot = 0.041 x d°, where d is casing diameter in inches = (0.041 x(___ ) = galit

Well Volume (gallons) = Water Column (ft) x Galfft = ftx _ Galfft =
Volume of Water in Filter Pack: Gallons/foot = 0.041 x (D*d%), where D is total borehole dia. In inches &(9 ~in inches = 0.041 x ({ P—( Y) = galft
Filter Pack Volume (gal) = ((Screen Height + Sand Above Set or Water cquwwvay/xg&m&mn'mgm ft+ M)x___ galf)x0.3=__ _galions
Purge Well Volume: Purge Well Volume — Filter Pack Volume + WW gal + gal= gal '
1 x Purge Well Volume (gal.) 2x PurgWal.) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)
//

LOW-FLOW TUBING PURGE CALCULATIONS (3 tublnglpump volumes required for PBOW)

Volume of Water in Tubing: . 1/4” 1D Tubing = 0.01 01 Liters/it. 3/8” ID Tubing = 0.02 Liters/it. 2" Bladder Pump Volume = 0.3 Liters Tubing Length = 2 Z ft.

>
Tubing Volume (Liters) = ([Tubing Liters/ . x Tubing length] + Pump volume) x 3= ([10.01 Lt x Y& +0.3L)x3= 2,091
Total Volume Purged: 2,04 L Liters to gallons = L x0.26galll. = , 53¢ .
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@ Page 1 of 3
Shaw™ Sample Collection Log
Shaw E&|, Inc. Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey
Locatidn Code: PB-BED-MW28 Collection Date: ;2. 9 273
'Sample Number: DD3007 Collection Time: /< 26>
Sample Name: PBOW-03-GW-PB-BED-MW28-DD3007 Start Depth: ¢ )&
Sampling Method: Low Flow End Depth: -
Sample Type: GW Sample Matrix: WATER
Sample Purpose: REG Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
" IPILTERED METALS {850 mL HDPE ,
TAL METALS 1 g%p SRRHDPE feOW
EXPLOSIVES 1 - 1 L. Amb. Glass X
VOLATILES 3 - 40 mL Vial N
SEMIVOLATILES 2-1L Amb. Glass s
TOC 2 - 40 mL Vial ‘f
CYANIDE 1-1LHDPE
ALKALINITY b-bEY-MW2E
CHLORIDE
NITRATE
SULFATE 1-1L HDPE ﬂe’;‘/enéa
TDS
TSS
TURBIDITY — Wngom P
HARDNESS 1 - 250 mL HDPE
Comments: @; & © Do 07,‘ =29.7 {7", $z OO pp . CEO= Qﬂi
M; Arl 5 p - )
A fafhz__&mﬁmy_f&gd_@ 1ee
T ~gged by/Date: 267 Reviewed by/Date: w IL-[i/a 03
(6- refi(l Tubing lengh>32.17

Lij,{




GROUNDWATER PURGE FORM

Page 2 of 3

2\
Shaw-
Shaw E &}, Inc.
Location Code: PB-BED-MW28
sample Number: DD3007
Water Quality Parameter Measurements
Time DTW Purge Rate | Cumulative Temp. Conductivity pH Eh DO Turbidity
(ft. BTOC) | (mL/min) Volume {degree C) {umhos/cm)  |(std. units) (mv) {mgiL) (NTU)
Purged (L) '
1240 1 6.1 [$O a0 — _— —_— — —~ ~—
247 1£.53 " 9 190 | 0699 | 249% 115621 3,15 | -&6.7
1250 't (% lreoql 1427 | 257 1433 | 29%| 28
2 4l | 420 2.7 /43 | 1433 2597 1293 |78 | O
| 200 |£. 4] | 120 3.5 /2.1 L4126 7.5, L2 1 453 02
3o |64 /20 | 39 w20l )L4¢ 256 ) 2.6 (05] | O
22 6.4 It 45 lrz21 1 /406 2.5 1 79 |2.9%| &S
915 14.4] r* 5l lwa\]l 7,29 255 | 7% 8.0
[32016.4] L 5.7 /629 (,39)] 7289 1 7.2 (@45 | BO
et _44;-.74_‘{27:@&__@ &Z—ﬁeg@__i%_#w ) )320]
= - -~
—
~ L~
% e
//
/
7
A\
AN
\
\\
™.
N _
AN
. N\
Abbreviations: BTOC - Below top of casing; DTW - Depth to water; mL - milliliter; L. - Liter : \




GROUNDWATER SAMPLING FORM  Page3of3

Project Number: 2""5 (ST Collection Date: | Ll %Lo p) Form Completed By: ». JCess hon
Project Name: Q Bow ' Collection Time: 1320 Sampler(s): b Kessfo l 2. Pahon

Sh W Investigation Site: ___ 1 acKe nrunel Sample Filtered (@o): Yes

) i< ' .
RFA/COC Number: lﬁ@ﬁ_ﬁiﬁﬁ_t_wwherﬁempz _MM@_ Reviewed By' _D_M.KLWL»*

”*ff";.;i;lbrma lwulﬂ-lsls‘ 1- 3191

MONITORING WELL INFORMATION fuse top of caslng (TOC) for all measurements]

Well Number: PB-bhed -muag Outside Casing Dia. (In): 2" Odor: Negme ‘

Well Secure ( -XNO) s Depth to Product (ft): NA Vapor Monitor Type: PID/LEL

Well Labeled @No) EL Total Well Depth (ft): 4(,90° Vapor Monitor SN: ~ ~ 23g(, / %&420 97

Well Condition: € x el d Depth to Water (ft): L 13’ Reading (ppm): LEL= () % O2=20,7%

Topdecreen: 2 AS’ Water Column: 35, 7'7 P~ 00~ C= O ppm H:S= O ppm

Screen Height: i5’ ‘ Top of Filter Pack: 17.5 Depth Pump Set: 34’

Casing Type: 2" b C _ Pump Type: quddq,‘ Pump Settings: | 57 Refil[: 10 ‘b.‘;dg‘.# =S |
‘ , ' Remarks: I '

MONITORING WELL PURGE CALCULATIONS

Volume of Water in Casing:  Gallons/foot = 0.041 x d°, where d is casing diameter in inches = (0.041 x ( P = galft
Well Volume (gallons) = Water Column (ft) x Gal/ft = ftx Galft= gall
Volume of Water in Filter Pack: Gallons/foot = 0.041 x (D*d%), where Dis towo'xe dia. in inches ng dia. in inches = 0.041 x (( 2 —( Y) = galft
Filter Pack Volume (gal) = ((Screen Height + Sand Above Set or "V,ater C\Wty (0.3) = ((Screen Height ft+ fty x galfit) x0.3=___ gallons
Purge Well Volume: Purge Well Volume - Fthwlume = gal + gal= gal ‘
1 x Purge Well Voluw /2’{5;@ Well Volume (gal.) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal_.)
/

LOW-FLOW TUBING PURGE CALCULATIONS (3 tubing/pump volumes required for PBOW)

Volume of Water in Tubing: 1/4” 1D Tubing = 0.01 Liters/tt. 3/8” ID Tubing = 0.02 Liters/ft. 2" Bladder Pump Volume = 0.3 Liters Tubing Length = 3 7 #.

L

Tublng Volume (Liters) = ([Tubing Liters/ft. x Tubing length] + Pump volume) x 3 = ({0.01 L/ft x él_ft] +03L)x3=

Total Volume Purged: L Liters to gallons = L x 0.26gal/L

Tokd Vobane proged> 1€ ged
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Shaw-

Shaw E & |, Inc.

Page 1 of 3

Sample Collection Log

Plum Brook Ordnance Works
Project No: 843656 Project Manager: S. Downey

Location Code: PB-BED-MW29 Collection Date: 7 2.9.03
Sample Number: DD3008 Collection Time: /4 35
Sample Name: PBOW-03-GW-PB-BED-MW29-DD3008 Start Depth: -3 Al
Sampling Method: Low Flow End Depth: —
Sample Type: GW Sample Matrix: WATER
Sample Purpose: REG Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
lon TERED METALS 1- 250 mL HDPE N R
AL METALS 1-250 mL HDPE 1\ T
EXPLOSIVES 1-1L Amb. Glass - 4"
VOLATILES 3 - 40 mL Vial )
SEMIVOLATILES 2- 1 L Amb. Glass . H-
TOC 2 - 40 mL Vial '
CYANIDE ‘ 1-1L HDPE
ALKALINITY T W, Zhed
CHLORIDE ]
NITRATE ‘ wild Gues s
SULFATE 1-1L HDPB {’/? i i
TDS ' _ /(
TSS T~ s T T
HARDNESS 1 - 250 mL HDPE PBLFO-mw 29
Comments:
~ ~gged by/Date: 90 '3 Reviewed by/Date: % o/ KM 1 Lh /193

Todiugy L-engrhe 34"
W/“{sfr vol = \fbja/



Page 2 of 3

N
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s GROUNDWATER PURGE FORM
Shaw E & |, inc.
*.ocation Code: PB-BED-MW?29
Sample Number: DD3008
Water Quality Parameter Measurements
Time DTW Purge Rate | Cumulative Temp. Conductivity pH Eh DO Turbidity
{ft. BTOC) | (mL/min) Volume (dagm C) (umhos/cm)  |(std. units) {mv) {mg/L) (NTU)
Purged (L) .
/990 | 2,33 | 152 d70 | — — -] — = —
1595 | 2.96 |« 27 19321 £93% | £95 1379 422 | 4.
15 12, ;g " 182 | 936 | 2.03] | 69) | %A 1323 7.1
15/5 |12, e 2.150 9. v7 7152%&_._& 2 2.7
1% 1.6_6__gﬁg 3.6 0 Z é.ﬁﬂ ‘ 2.4 é;z
We25i 266 © 3 79 /9# £.220% j.n 2, &,4}% £.7
« i 4,58 |\WBOA FAL 3.4 103 4.%
/536 | « X g, 25 £490 2] 30 |23 ),
[540] w Tvwowe| (00 1999 9940 | L&2] 3./ |6, gh
3 * ' %2 7 v«-ﬂ'ﬁnz: 4
\\\'7
/
e
7
7 = ‘c..‘
2
N
/.
——
i
\
\.
N\
N
\ .
N\
AN
N,
N
N

Abbreviations: BTOC - Below top of casing; DTW - Depth to water; mL - milliliter; L - Liter



GROUNDWATER SAMPLING FORM  Page 3 of 3

Project Number: 4350 Collection Date: JL! a,[ 05 Form Completed By: D. Kesgloo
Project Name: Phow Collection Time: 1S3 sampler(s):___ Zach Peahem [ D. Kyssien

: Sh ® Investigation Site: __B&‘r%!ﬁ'/ Sample Filtered o): \4 €S
aWw RFA/COC Number: _PB120503 S'n-—< L Weatherl'remp: 5"«/ H¢0 ') _Reviewed By- ‘D aufw/ /(%'4

"”*-:»:""b K13 Io 10!21 --| 317; 1.1.]'.'; 

3k

MONITORING WELL INFORMATION [use top of casing (TOC) for all measurements]

| Well Number: PR-RED- 2 Outside Casing Dia. (in): y Odor: A g B nzers JSTEX dusing Sonp fing
Well Secure (({ey No): Depth to Product (ft): N f Vapor Monitor Type: PID /LEL
Well Labeled (Yes {Noj: Total Well Depth (ft): LAY Vapor Monitor S/N: %2350 1 #8426 277
Well Condition: - E X ¢ _(/ﬂv_j Depth to Water (ft): 2.39 ’ Reading (ppm): LEL= ) % 0:220.7 %

Top of Screen: 27.LS Water Column: 35.51 ’ Dusd lirg - g‘ D! * ;['%'}; C= 0 ppm H:SS= () ppm
Screen Height: (o’ Top of Filter Pack: 2.5’ PumpSet: 372

Casing Type: '? Ve Pump Type: b la4dv\ Pump Settings: | {.{29 psl Lgfj(l . LQ,L‘;M%A( =S |

Remarks:
MONITORING WELL PURGE CALCULATIONS e

Volume of Water in Casing:  Gallons/foot = 0.041 x d?, where d is casing diameter in inches = (0.041 x { ) =

Well Volume (gallons) = Water Column (ft) x Gal/ft =
Volume of Water In Filter Pack: Gallons/foot = 0.04t x (Dz-dz), wh‘f_g\oaggal

Filter Pack Volume (gal) = ((Screen Height + Sand Wmm x galft) x porosity (0.3) = ((Screen Height ____ft+____ fi)x____galit)x0.3=____gallons

Purge Well Volume: Purge Well = Filter Pack Volume + Well Volume = gal + gal = gal

1x PurgeWal.) 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)

Volume of Water in Tubing: A 1/4” |D Tubing = 0.01 Liters/ft. 3/8” ID Tubing = 0.02 Liters/ft. 2” Bladder Pump Volume = 0.3 Liters Tubing Length = 3¢ 1.

fr= gatlons
a. in inches & d is casing dia. in inches = 0.041 x (( Y= ¥)= galft

LOW-FLOW TUBING PURGE CALCULATIONS (3 tubing/pump volumes required for PBOW)

Tubing Volume (Liters) = ([Tubing Liters/it. x Tubing length} + Pump volume) x 3= ([0.01 LAtx 3¢ 1j+03L)x3=_{- 98 |
Total Volume Purged: _{>94 | Literstogallons =L.x0.26gall.  [.9¥% gt - 0.2 ,

Tvkd veline f‘“ju{?— /-ch/
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haw-"
Shaw E &, Inc.

Sample Collection Log-

Plum Brook Ordnance Works

Page 1 of 3

Project No: 843656 Project Manager: S. Downey

Location Code: PB-BED-MW26 Collection Date:  §2./1¢0/0
Sample Number: DD3009 Collection Time: i
Sample Name: PBOW-03-PB-BED-MW26-DD3009 Start Depth: - /
Sampling Method: Low Flow End Depth/
Sample Type: GW Sample Matrix: WATER
Sample Purpose: REG Sample Team: Kessler/Parham
Analytical Suite Containers Sketch Location
JTERED METALS 1-250 mL HDPE
1OTAL METALS 1 - 250 mL HDPE
EXPLOSIVES 1-1L Amb. Glass
VOLATILES 3 -40 mL Vial
SEMIVOLATILES 2-1L Amb. Glass
|TOC 2-40 mL Vial
CYANIDE 1-1LHDPE
ALKALINITY
|CHLORIDE
NITRATE
SULFATE 1-1LHDPE
DS
TSS
TURBIDITY
HARDNESS 1-250 mL HDPE
Comments:

Dph b vfes = 58.75", TD- 0055 " Woke tythoun~ 1,57

_.ugged by/Date: bw Karll 120 fo3 Reviewed by/Date: bw A/WL Iz,/wﬂyg




- A . L4 v )

e v : 5

i ; B S S
ssha;_m GROUNDWATER PL{RGE FORM | ’

."

.ocation Code: PB-BED-MW26
Sample Number:  DD3009

Water Quality Parameter Measurements
Time DTW Purge Rate { Cumulative Temp. Conductivity | pH
' (ft. BTOC) | (mL/min) Volurhe | {degree C) {umhosfcm)  |{std. units)
Purged (L) '
—
3
/V
i /£
/
/
va
] )
/
/4
N/
hU’ ¥
9/
AW, f ]
/.
AN ,
N/
N/
/
/
f
_/
//
/
/
/
/_
[
L

Abbreviations: BTOC - Below top of casing; DTW - Depth to water; mL - milliliter; L - Liter
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Ne#So~p © . GROUNDWATER SAMPLING FORM  Page3of3

Project Number: SIAY/] Collection Date: _ ——— Form Completed By: \D Kess A

Project Name: PBgw Collection Time: __——— Sampler(s):__———
Sh @ Investigation Site: __B@%gm/;_____sample Filtered (Yes/No): _ ——— \ ‘

AW oo number  —— Weather/Temp: : Reviewed By: _ Vool Ketrle
T T 1 1T-T1T 7 11
Well Number: Y}~ BED- fe/zlp Outside Casing Dia. (in): 2 Odor:
Well Secure (fes No): Yys Depth to Product (ft): N~ Vapor Monitor Type: PID/LEL
Well Labeled (Yes// No): {.,s Total Well Depth (ft): (0. 35 Vapor Monitor S/N: §2380 1 HTHZ 27
Well Condition: E X bolfed DepthtoWater (f): 55 7§ Reading (ppm): LEL= % O= %
Top of Screen: Water Column: .57 C= ppm H;S= ppm
Screen Height: 15 &F Top of Filter Pack: 'Depth Pump Set:
Casing Type: bve Pump Type: ————o Pump Settings: —
Remarks:

MONITORING WELL PURGE CALCULATIONS

Volume of Water in Casing:  Gallons/foot = 0.041 x &, where d is casing diameter in inches = (0.041 x (___._)) = galit

_ Well Volume (gallons) = Water Column (ft) x Gal/ft = ftx 4 Galft=_____ gallons - '
Volume of Water in Filter Pack: Gallons/foot = 0.041 x (D*-d%), where D is total borehole diah Iu’l&c}ﬂ dis casing dia. in inches = ' ¥ -( ¥) = gatt - §:
Y, 4 . - s

Filter Pack Volume (gal) = ((Screen Height + Sand Above Seﬂ:r Wateg Celumn) égaWily (0.3)= eight ft+ ft) x galft) x0.3=____ gallons

gal + gal= gal

Purge Well Volume: Purge Well Volume ~ Filter Pack Volime +

1 x Purge Well Volume (gal.) 2 x Purge Well Volu 3 x Purge Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.)

LOW-FLOW TUBING PURGE CALCULATIONS (3 tubing/pump volumes required for PBOW)

Volume of Water in Tubing: 1/4” ID Tubing = 0.01 Liters/t. 3/8” ID Tubing = 0.02 Liters/ft. 2" Bladder Pump Volume = 0.3 Liters Tubing Length = ft.

Tubing Volume (Liters) = ([Tubing Liters/it. x Tubing length] + Pump volume) x 3= ([0.01 Lftx___ ft]+0.3L)x3= L

Total Volume Purged: L. Liters to galions = L x 0.26gal/L.

i R



APPENDIX C

DATA VALIDATION SUMMARY
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Data Validation Summary Report
Quarterly Groundwater Sampling - December 2003
Plum Brook Ordnance Works
Sandusky, Ohio

1.0 Introduction '

Level lli data validation was performed on 100 percent of the environmental samples collected
for December 2003 sampling event. The analytical data consisted of one sample delivery group
(SDG) PB045, which was 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.

The following samples were validated for this site investigation:

SDG Number Sample Number
PB045 DD3001, DD3002, DD3003, DD3004, DD3005, DD3007, DD3008
F21096 DD3006

The chemical parameters, for which the sampiles were analyzed, are identified below:

Parameter (Prep/Analytical Method)

Volatile Organics by GC/MS SW846 5030/8260B
Semivolatile Organics by GC/MS SW846 3510C/8270C
Total and Dissolved Metals by SW846 3005A/6010B and 7470A
Nitroaromatic and Nitramine Explosives by SW846 8330M

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 EPA Contract Laboratory
Program (CLP) National Functional Guidelines for Inorganic Data Review (July 2002) and the
EPA Contract Laboratory Program National Functional Guidelines for Organic Review (October
1999) for all areas except blanks. EPA Region lll Modifications to the Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses (April 1993) and Region /li
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 11l SW846 test methods for the analytical data and the
application of the Contract Laboratory Program (CLP) guidelines during the validation process,

KN4\PBOW\S* Qr\ValRpi3/12/2004(823 AM) 1



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
Il 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 due to “poor performing” volatile compounds (ketones,
some halogenated hydrocarbons, etc.), which experienced poor calibration responses in the
associated calibration data and samples that were reanalyzed and have more than one set of
results reported. The “R” 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

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:

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):

KN4\PBOW\S" Qir\ValRpt\3/12/2004(8:23 AM) 2



¢ The following exhibited individual ICAL/CCAL relative response factor (RRF) <0.1:

SDG Validation
Number Samples Affected Compound(s) Qualifier
PB045 | All 4-Methyl-2-pentanone R

¢ The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or

CCAL percent difference (%D) >20:

SDG Validation
Number Samples Affected Compound(s) Qualifier
1,1,2,2-Tetrachloroethane, Bromoform
| 3 Vyday 1 v I
PBO4S Al Styrene, Xylene (total) U
DD
ggggg; DD3002, bD3007, trans-1,3-Dichloropropene uJ
DD3003, DD3004, DD3005 Acetone, Methylene Chioride udJd
Blanks

The 5X/10X 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 Compound(s .
P mpound(s) Contaminant | Qualifier
PB045 DD3002 Toluene TB B

Surrogate Recoveries

All surrogate recoveries were within QC limits.

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.

Laboratory Control Sample

Laboratory Control Sample (LCS) anvalysis was performed for the project samples, and all QC
criteria were met.

Field Duplicates

Original and field duplicate results were evaluated. The RPD (30%) QC criteria were met with
the following exception(s):

KN4\PBOW\8" Qtr\ValRpt\3/12/2004(823 AM)




SDG Validation
Number Samples Affected Compound(s) Qualifier
PB045 DD3004 (original) DD3005 (FD) 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 “J”, were qualified as estimated “J“ unless blank contamination was present

or the results were rejected.

4.2 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
All initial and continuing calibrations associated with the project samples met QC criteria with the

following exception(s):

o The following exhibited individual ICAL relative standard deviation (%RSD) >30 and/or
CCAL percent difference (%D) >20:

SDG Number Samples Affected Compound(s) vg:,':ﬁ:ii::'
PB045 Al 2,4-Dinitrophenol uJ
Blanks

The 5X/10X 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.

Laboratory Control Sample

LCS analysis was performed for the project samples, and all QC criteria were met.

KN4\PBOW\8" Qin\ValRpi\3/12/2004(8:23 AM)




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 "J” unless blank contamination was present or the results were rejected.

4.3 Total and Dissolved Metals by SW846 6010B/7470A

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 S les Affected El t P
amples Affecte ement(s) Contaminant Qualifier
PB045 DD3001, DD3004, DD3005, DD3008 Thallium Calibration B
DD3002, DD3004, DD3005, DD3007
(total) ' ' ) ] A . . .
DD3008 luminum Calibration B
DD3001, DD3003, DD3005, DD3007, , L
PB045 DD3008 Thallium Calibration B
(dissolved)
DD3003, DD3005, DD3008 Aluminum Calibration B

Matrix Spike / Matrix Spike Duplicate
MS/MSD analysis was performed for the project samples, and aill QC criteria were met with the
following exception(s):

KN4\PBOW\S™" Qt\ValRpt\3/12/2004(823 AM) 5




SDG Samples Affected Element(s) Validation Qualifier

PB045 (total) All Calcium, Potassium, Sodium J

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 Element(s) Validation Qualifier

PB045 (total) All Potassium 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.

4.4 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.

KN4\PBOW\8™ Qtr\ValRpt\3/12/2004(823 AM) 6



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):

SDG Number

Samples Affected

Compound(s)

Validation Qualifier

PB045

All

Tetryl

uJ

Laboratory Control Sample

LCS analysis was performed for the project samples, and all QC criteria were met.

Field Duplicates

Original and field duplicate resuits were evaluated, and no problems were identified.

Quantitation

Resuilts 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 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

Samples Affected

Compound(s)

Validation Qualifier

PB045

DD3001, DD3002, DD3007, DD3008

Turbidity

J

e The samples were reanalyzed outside of hold times since they were not homogenized

when the original analysis was performed.

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.
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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 Qualifier
DD3001, DD3002, DD3003, DD3004, .

PBO045 DD3007. DD3008 Cyanide uJ

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

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 “R".

5.0 Quality Assurance Field Split Sample Data Evaluation
Data from the quality assurance split sample: SDG F21096 sample DD3006, 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 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

Holding Times

Technical holding time criteria were met for all samples.

following:

Initial and Continuing Calibration

The initial calibration (ICAL) and continuing calibrations (CCAL) associated with the project
samples met QC criteria.

Blanks

The 5X/10X 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.
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Surrogate Recoveries
All surrogate recoveries were within QC limits.

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.

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 F21096

DD3004 (original) and DD3006 (FS) results were evaluated. It should be noted that both
samples had positive results below the reporting limits for Carbon disulfide. It should also be
noted that carbon disulfide results for the original and field duplicate (FD) samples were qualified
due to a high RPD.

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.

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 with the following exception(s):

SDG Number Samples Affected Compound(s) vg:::::::?
F21096 DD3006 2,4-Dinitrophenol ud
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Blanks
The 5X/10X 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
Matrix Spike/Matrix Spike Duplicate (MS/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.

Surrogate Recoveries
All surrogate recoveries were within QC criteria.

Internal Standards
All internal standards met QC.

Field Split/Original Sample Comparison

SDG F21096

DD3004 (original) and DD3006 (FS) results were evaluated. it should be noted that both
samples were non-detect for all compounds. Both samples had 2,4-Dinitrophenol qualified for
calibration problems.

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.

5.3 Total and Dissolved Metals by SW846 6010B/7470A

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
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and all were found to be acceptable.

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.

Laboratory Control Sample (LCS)

All QC criteria were met for the LCS associated with the project sample analyses.

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.

Field Split/Original Sample Comparison

SDG F21096

DD3004 (original) and DD3006 (FS) results were evaluated. All RPD QC criteria for total and
dissolved results were met with the exception of high RPDs for iron (total and dissolved) and a
high RPD for zinc (dissolved). High RPDs were likely attributed to the lack of sample
homogeneity.

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.

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.
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Surrogate Recoveries

All surrogate recoveries were within QC criteria.

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 with the following exception(s):

SDG Number

Samples Affected

Compound(s)

Validation Qualifier

F21096

DD3006

Tetryl

uJ

Laboratory Control Sample

-

LCS analysis was performed for the project samples, and all QC criteria were met.

Field Split/Original Sample Comparison

SDG F21096

DD3004 (original) and DD3006 (FS) results were evaluated. It should be noted that both
samples were non-detect for all compounds.

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 ‘R”.
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Attachment A

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 below the levels reported in the associated
equipment rinse samples and/or laboratory method and trip blanks. (6X/10X 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 resuilt 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+/-2 degrees Celsius

01A 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

03D Retention time windows

03E Resolution

04 Initial calibration results outside specified criteria

04A Compound mean RRF QC criteria not met

048 Individual % RSD criteria not met

04C Correlation coefficient >0.995

05 Continuing calibration resuits outside specified criteria

05A Compound mean RRF QC criteria not met

05B Compound % D QC criteria not met

06 Result qualified as a result of the 5x/10x blank correction

06A Method or preparation blank

068 ICB or CCB

06C ER

06D TB

06E FB

07 Surrogate recoveries outside control limits

07A Sample

07B Associated method blank or LCS

08 MS/MSD/Duplicate results outside criteria

08A 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

10A Recovery

10B Retention time

11 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 judgment 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 lab qualifier revised to reflect validation
findings
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APPENDIX D

CHEMICAL ANALYTICAL DATA SUMMARY
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Plum Brook ~ “nance Works
Quarterly Grot iter Monitoring
Data Summary

LOCATION_CODE |IT-BG8-BEDGW-001 PB-BED-MW20 PB-BED-MW24 PB-BED-MW25 PB-BED-MW25
SAMPLE_NO DD3001 DD3002 DD3003 DD3004 DD3005
SAMPLE_DATE 10-Dec-03 9-Dec-03 11-Dec-03 11-Dec-03 11-Dec-03
SAMPLE_PURPOSE REG REG REG REG FD
Parameter Units Filtered Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual
Cyanide

Cyanide, total ug/L N 10U uJ 10U UJ 10 U uwJ ou uJ
Amino-2,6-dinitrotoluene, 4- ug/L N 0.2 U U 02U U 0.2 U u 02U 4] 02U U
Amino-4,6-dinitrotoluene, 2- ug/L N 02U U 02U U 02U U 02U U 0.2 U U
Dinitrobenzene, 1,3- ug/Ll N 0.2V U 02U U 02U U 02U §] 0.2 U U
Dinitrotoluene, 2,4- ug/L N 0.2U u 02U U 02UV U 02U U 02U u
Dinitrotoluene, 2,6- ug/L N 02U u 02U U 02U U 0.2 U u 02U U
HMX ug/L N 05U ] 05U U 05U u 05U U 05U U
Nitrobenzene ug/L N 02U 8] 02U U 0.2 U U 02U U 02U U
Nitrotoluene, 2- ug/L N, 0.2U U 0.2U u 02U U 02U U 0.2 U U
Nitrotoluene, 3- ug/L. N 02U U 02U U 02U U 02U U 0.2 U u
Nitrotoluene, 4- ug/L N 0.2 U U 02U U 02U u 02U U 0.2V U
RDX ug/L N 05U U 05U U 05U U 05 U V] 05U U
Tetryl ug/L N 0.2 U uJ 0.2U uJ 0.2 U uJ 02U uJ 02U w
Trinitrobenzene, 1,3,5- ug/L N 02U U 0.2y U 02U U 02U U 0.2 U U
Trinitrotoluene, 2,4,6- ug/L N 0.2 U U 02U U 0.2U U 02U u 02U U
General Chemistry :

Alkalinity ppm N 255 238 726 316

Chloride ppm N 132 21300 48.7 221

Hardness ppm N 313 9940 130 . 540

Nitrate ppm N 0.58 01U U 01y V] [¢ 5 V) U

Suifate ppm N 54.4 5uU u 326 136

Total dissolved solids ppm N 584 33600 779 834

Total organic carbon ppm N 1.2 1U u 1.6 24

Total suspended solids ppm N 4 32 4 8

Turbidity NTU N 5.2 J 18.4 J 74 64.4
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LOCATION_CODE
SAMPLE_NO
SAMPLE_DATE
SAMPLE_PURPOSE
Parameter
Metals
Aluminum
Aluminum
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
Potassium
Potassium
Selenium
Selenium
Silver
Silver
Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc

Zinc

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Filtered
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Plum Brook Ord~--ce Works
Quarterly Groundy Monitoring
Data Sumary

LOCATION_CODE IT-BG8-BEDGW-001 PB-BED-MW20 PB-BED-MW24 PB-BED-MW25 PB-BED-MW25
SAMPLE_NO DD3001 DD3002 DD3003 DD3004 DD3005
SAMPLE_DATE 10-Dec-03 9.Dec-03 11-Dec-03 11-Dec-03 11-Dec-03
SAMPLE_PURPOSE REG REG REG REG FD
Parameter Units Filtered Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Resuit Qual ValQual
Semivolatiles
Acenaphthene ug/L N 10U U 10U U 10U U 10U U 1ou u
Acenaphthylene ug/L N 10U u 10U U 10U U 10U u 10U u
Anthracene ug/L N 10UV U 10U U 10U U 10U U 10U U
Benzo(a)anthracene ug/L N 10U U 10U U 10U U 10U U 10U u
Benzo(a)pyrene ug/L N 10U U 10U u 10U U 10U U 10U U
Benzo(b)fluoranthene ug/L N 10U U 10U U 10U U 10U U 10UV U
Benzo(ghi)perylene ug/L N v U 10UV u 10U U 10U U 10u u
Benzo(k)fluoranthene ug/L N 10U U 10U U 10U U ou V) ioUu V]
Benzoic acid ug/L N
Benzyl alcohol ug/L N
Bis(2-chloroethoxy)methane ug/L N 10U U 10U U 10U U 10U u 10U U
Bis(2-chioroethyl)ether ug/L N 10U U 10U u 10U U 10U U iou U
Bis(2-chloroisopropyl)ether ug/L N 10U U 10U U 10U U 10U U 10U U
Bis(2-ethylhexyl)phthalate ug/L N 10U U iou u 10U u 10U U 10U u
Bromophenyl phenyl ether, 4- ug/L N 10U U 10U u 10U u 10U U 10U U
Buty! benzy! phthalate ug/l. N 10U U 10U u 10U u oy U 10U U
Carbazole ug/L N 10U u 10 U U 10U U 10U U 10U U
Chloro-3-methylphenol, 4- ug/L N i0U U 10U U 10U U 1ou U 10U U
Chioroaniline, 4- ug/L N 10U u 10U U 10U u 10UV U 10U u
Chloronaphthalene, 2- ug/L N 10U u 10U u U U 10U U 10U U
Chlorophenol, 2- ug/L N 10U U 10U U 10U U ou u 10U U
Chlorophenyl phenyl ether, 4- ug/L N 10U U 10U U 10U U 10U u 10U ]
Chrysene ug/L. N 10U U 10U U 10U U 10u U 10U U
Dibenz(a,h)anthracene ug/L N 10U U 10U u 10U U 10U U 10U u
Dibenzofuran ug/L N 10U U 10U u 10U U ou U 10U U
Dichlorobenzene, 1,2- ug/L N 10U u 10U U 10U u 10U U 10U U
Dichlorobenzene, 1,3- ug/L N 10U U 10U U 10U U 10U U 10U U
Dichlorobenzene, 1,4- ug/L N iou U 10U U 10U u 1oy U 10U U
Dichlorobenzidine, 3,3'- ug/l. N 50 U U 50 U u 50U u 50 U U 50 U U
Dichlorophenol, 2,4- ug/L N 10U U 10U U 10U U 10U U 10U U
Diethyl phthalate ug/L N 10U u 10U U 10U U 10U V) 10U U
Dimethyl phthalate ug/L N ov U 10U u 10U u 10U u 10U u
Dimethylphenol, 2,4- ug/L N 10UV U 10U U 10U U 10U ] 10U U
Di-n-buty! phthalate ug/L N 10U u 10U u 10U u 10U u 10U U
Dinitro-2-methylphenol, 4,6- ug/L N 50 U U 50 U U 50U U 50 U U 50 U u
Dinitrophenol, 2,4- ug/L N 50 U uJ 50 U uJ 50U uJ 50 U uJ 50 U uJ
Dinitrotoluene, 2,4- ug/L N 10U u 10U U 10U u 10U U 10U U
Dinitrotoluene, 2,6- ug/L N 10U U 10U U 10U U 10U U 10U u
Di-n-octyl phthalate ug/L N 10U U 10U U 10U U 10U U 10U U
Fluoranthene ug/L N 10U ¥] 10U U 10U U 10U U 10U U
Fluorene ug/L N 10U u 10U U 10U V] 10U U 10U u
Hexachlorobenzene ug/L N 10U U 10U U 10U U 10U u 10U U
Hexachlorobutadiene ug/L. N 10UV V] 10U U 10U U 10U U 10U U
Hexachlorocyclopentadiene  ug/L N 50 U u 50V U 50U u 50U u 50U u
Hexachloroethane ug/L N io0uU v 10U U 10U u 10U u 10U U
Indeno(1,2,3-cd)pyrene ug/L N 10U u 10U U 10U U 10U U 10U u
Isophorone ug/L N 10U U 10U U 10U U 10U U 10U U
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Plum Brook Ordn~-~e Works
Quarterly Groundw flonitoring
Data Summiary

LOCATION_CODE IT-BG8-BEDGW-001 PB-BED-MW20 PB-BED-MW24 PB-BED-MW25 PB-BED-MwW25
SAMPLE_NO DD3001 DD3002 DD3003 DD3004 DD3005
SAMPLE_DATE 10-Dec-03 9-Dec-03 11-Dec-03 11-Dec-03 11-Dec-03
SAMPLE_PURPOSE REG REG REG REG FD
Parameter Units Filtered Result Qual ValQual Result Qual ValQual  Result Qual YalQual  Result Qual ValQual Result Qual ValQual
Methylnaphthalene, 2- ug/L N 10U U 10U U 29 J 10U U 10U U
Methyiphenol, 2. ug/L N 10U U 10U U 10U u 00U u 10U U
Methylphenoi, 4- ug/L N 10U U 10U U iou U 10U u iou U
Naphthalene ug/L N 10U U 10U U 23 ) J 10U U 10U u
Nitroaniline, 2. ug/L N 50 U U 50 U u 50 U U 50 U u 50 U U
Nitroaniline, 3- ug/L N 50 U U 50 U U 50 U U 50 U U 50 U U
Nitroaniline, 4- ug/L N 50 U U 50 U u 50 U U 50 U u 50 U U
Nitrobenzene ug/L N 10U U io0u U 10U U 10U u 10U u
Nitrophenol, 2- ug/L N 10U U 10U U 10U U 10U U 10U 3]
Nitrophenol, 4- ug/L N 50 U V) S50 U U 50U U 50 U U 50 U U
n-Nitroso-di-n-propylamine ug/L N 10U U 10U U 10U u io0u U 10U U
n-Nitrosodiphenylamine ug/L N 10U U 10U U 10U U 10U u 10U U
Pentachloropheno! ug/L N 50 U U 50 U U 50 U u 50 U u 50U Uy
Phenanthrene ug/L N 10U U 10U U 10U U 10U U 10U U
Phenol ug/L N 10U U 10U u 1ou U 10U U 10U u
Pyrene ug/L N 10U U 10U u 10U u 10U u 10U U
Trichlorobenzene, 1,2,4- ug/L. N 10U U 10U U 10U U 10U U iou U
Trichlorophenol, 2,4,5- ug/L N 10U U 10U U 10U U 10U U 10U U
Trichlorophenol, 2,4,6- ug/L N 10U U 10U U 0u U 10U 8] 10U U
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Plum Brook Ordr~nce Works
Quarterly Groundy Monitoring
Data Sumu.ary

LOCATION_CODE IT-BG8-BEDGW-001 PB-BED-MW20 PB-BED-MW24 PB-BED-MW25 PB-BED-MW25
SAMPLE_NO DD3001 DD3002 DD3003 DD3004 DD3005
SAMPLE_DATE 10-Dec-03 9-Dec-03 11-Dec-03 11-Dec-03 11-Dec-03
SAMPLE_PURPOSE REG REG REG REG FD

P eter Units Filtered Result Qual ValQual Result Qual VaiQual Result Qual ValQual Result Qual ValQual Result Qual ValQual
Volatiles

Acetone ug/L N 10U U 10U U 100 U uJ 10U uJ 10U uJ
Benzene ug/L N 1U U 1.2 36 1U U 1U u
Bromodichloromethane ug/L N 1U U 1u U 10U U 1V V] 1U U
Bromoform ug/L N 1U uJ 1U uJ 10 U uJ 1U uJ 1V uJ
Bromomethane ug/L N 2 U U 2U U 20 U U 2V U 2 U U
Butanone, 2- ug/L N 5U U 5U U 50 U U 5U u 5U u
Carbon disulfide ug/L N 0.3J J 0.16 J J 341 J 0.77 J J 14 J
Carbon tetrachloride ug/L N 1U u 1U U 10U u 1U U 1uU U
Chiorobenzene ug/L N 11U U 1U U 10U U 1U V] 1U U
Chloroethane ug/L N 2U U 2U U 20U V] 2V U 2U U
Chloroform ug/L N 1u U 1u U 10U U 1u U 1U U
Chloromethane ug/L N 0.26 J J 2U U 20 U u 2uU u 2y u
Dibromochloromethane ug/LL N 10U U 11U §] 10U V] 1U U 1U U
Dichloroethane, 1,1- ug/L N 1u U 1U U 10U U 1U u 1U V]
Dichloroethane, 1,2- ug/L N 1u U 1U V] 10U U 1U U 1U U
Dichloroethene, 1,1- ug/L N 1u U 1u U 100 u 1U U 1u U
Dichloroethene, 1,2- ug/L N 1U u 1U ] 10U U 1U U 1U V]
Dichioroethene, cis-1,2- ug/L N

Dichloroethene, trans-1,2- ug/L N

Dichloropropane, 1,2- ug/L N 1u U 1u U 10U V] 1U U 1U U
Dichloropropene, cis-1,3- ug/L N 1u ¢} 1uU U 10U U 1U U 1U ¥]
Dichloropropene, trans-1,3- ug/t N 1U uJ 1U uJ 10U U 1U U 1u u
Ethylbenzene ug/L N 1u U 1U u 10 1U u 1U U
Hexanone, 2- ug/L N 5U U 5U U 50 U U 5V U 5U U
Methyl-2-pentanone, 4- ug/L N 5U R 5U R 50 U R 5U R 5U R
Methylene chloride ug/L N 2U v 2 U U 20U uJ 2U uJ 2U uw
Styrene ug/L N 1U uJ 1U UuJ 10U w 1U uJ 1U ulJ
Tetrachloroethane, 1,1,2,2- ug/L N 1u uJ 1U uJ 10U w 1U uJ 1U uJ
Tetrachloroethene ug/L N 1U U 1U U 10U U 1U U 1U V]
Toluene ug/L N 1U U 0.26 J B 31 1U v} 1u U
Trichloroethane, 1,1,1- ug/L N 1Uu U 1U U 10U U 1U U 1u U
Trichloroethane, 1,1,2- ug/L N 1U U 1U U 10U U 1U U 1U U
Trichloroethene ug/L N 1U U 1V u 10U U 1U U 1U U
Vinyl chloride ug/L N 1U U 1u u 10U U 1u U 1V U
Xylenes, total ug/L N 1U uJ 1V uJ 50 J 1u uJ) 1U uJ
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LOCATION_CODE
SAMPLE_NO
SAMPLE_DATE
SAMPLE_PURPOSE
Parameter
Cyanide

Cyanide, total

Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-

Dinitrobenzene, 1,3-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
HMX

Nitrobenzene
Nitrotoluene, 2-
Nitrotoluene, 3-
Nitrotoluene, 4-

RDX

Tetryl
Trinitrobenzene, 1,3,5-
Trinitrotoluene, 2,4,6-
General Chemistry
Alkalinity

Chloride

Hardness

Nitrate

Sulfate

Total dissolved solids
Total organic carbon
Total suspended solids
Turbidity

Upits

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ppm
ppm
ppm
ppm
pPM
ppm
ppm
ppm
NTU

Filtered

Z2222Z222Z2222Z2222

222222222

Plum Brook M~dnance Works
Quarterly Grot ater Monitoring
Data ...nmary

PB-BED-MW28 PB-BED-MW29
DD3007 DD3008
9-Dec-03 9-Dec-03

REG REG
Result Qual ValQual Result Qual ValQual
10U w 10U uJ

02U U 02U U

02U U 02U U

0.2V U 02U v}

02U U 0.2 U ¢}

0.2U U 02U U

05U u 05U U

02U U 02U U

0.2U u 02U u

0.2U U 02U U

0.2U U 02U U

05U U 05U U

02U uJ 0.2V uJ

0.2 U U 02U u

02U U 02U U

444 432

148 2930

81.6 1500

01U U 01U u

13.1 5U U

697 3880

5.3 3.9
4 7

1.6 J 7 J
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LOCATION_CODE
SAMPLE_NO
SAMPLE_DATE
SAMPLE_PURPQSE
Para e
Metals
Aluminum
Aluminum
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
Nicke
Nicke
Potassium
Potassium
Selenium
Selenium
Silver
Silver
Sodium
Sodium
Thallium
Thallium
Vanadium
Vanadium
Zinc

Zinc

Units Filtered

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

KZHX2ZXZAXZX2Z2ZXZXZIKZRKZKZIRKZKZHXZIXKZAKZRZ<KZRZXZLXZXZXZ2<Z

PB-BED-MW28

DD3007
9-Dec-03

REG

Result Qual ValQual

426 B
200 U
60 U
60 U

247

—-Ccccw

cCccce- cCcccc cCc ccccCccs-~ cccc

cCcwc<

Plum Brook 7™ --1nance Works

Quarterly Grov

iter Monitoring

Data >summary

PB-BED-MW29

DD3008
9-Dec-03
REG

Result Qual ValQual

499 B
66.9 B
60 U

[ w

0 [+)] [, )]

[0 @ cccc

c

cC cCCc—-—Ccc- cCccc “eCccww

»
o
c
cccc

67800
60700

5U
1ovu
1ou
1350000
1250000
248
388
50 U
50U
507
528

cccce

cCcCwow-
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Plum Brook ™~4nance Works
Quarterly Grot iter Monitoring
Data s.inmary

LOCATION_CODE PB-BED-MW28 PB-BED-MW29
SAMPLE_NO DD3007 DD3008
SAMPLE_DATE 9-Dec-03 9-Dec-03
SAMPLE_PURPQOSE REG REG
Parameter Units Filtered Result Qual ValQual Result Qual ValQual
Semivolatiles ’

Acenaphthene ug/L N 10U u 10U u
Acenaphthylene ug/L N 10U U iou U
Anthracene ug/L N 10U U 10U U
Benzo(a)anthracene ug/L N 10U U 10UV U
Benzo(a)pyrene ug/L N 10U v JIoRV) U
Benzo(b)fluoranthene ug/L N 10U U 1ou u
Benzo(ghi)perylene ug/L N 10U U 10U U
Benzo(k)fluoranthene ug/L N 10U U 10U U
Benzoic acid ug/L N

Benzyl alcohol ug/L N

Bis(2-chloroethoxy)methane ug/L N 10U U 10U U
Bis(2-chloroethyl)ether ug/L N 10U §] 10U U
Bis(2-chloroisopropyl)ether ug/L N 10U U 10U U
Bis(2-ethylhexyl)phthalate ug/L N 10U U 10U u
Bromophenyl phenyl ether, 4- ug/L N 10U U 10U U
Buty! benzyl phthalate ug/L N 10U U 10U U
Carbazole ug/L N 10U U 10U U
Chloro-3-methylphenol, 4- ug/L N 10U U 10U U
Chloroaniline, 4- ug/L N 10U U 10U U
Chioronaphthalene, 2- ug/L N 10U U 10U 8]
Chlorophenol, 2- ug/L N 10U U 10U U
Chlorophenyl pheny! ether, 4- ug/L N 10U U 10U U
Chrysene ug/L N 10U u 10U U
Dibenz(a,h)anthracene ug/L N 10U U 10U V)
Dibenzofuran ug/L N 10U U 10U U
Dichlorobenzene, 1,2- ug/L N 10U U 10U U
Dichiorobenzene, 1,3 ug/L N 10U U 10U U
Dichlorobenzene, 1,4- ug/L N 10U U 10U U
Dichlorobenzidine, 3,3"- ug/L N 50U U 50 U U
Dichlorophenol, 2,4- ug/L N 10U U 10U V]
Diethyl phthalate ug/L N 10U U 10U V)
Dimethy! phthalate ug/L N 10U U 10U U
Dimethylphenol, 2,4- ug/L N 10U u 10U U
Di-n-butyl phthalate ug/L N 10U U 10U V)
Dinitro-2-methylphenol, 4,6 ug/L N 50 U V] 50 U u
Dinitrophenol, 2,4- ug/L N 50 U uJ 50 U uJ
Dinitrotoluene, 2,4- ug/L N 10U U 10U 4]
Dinitrotoluene, 2,6- ug/L N 10U U 10U U
Di-n-octyl phthalate ug/L N 10U U 10U U
Fiuoranthene ug/L N 10U U 10U U
Fluorene ug/L N 10U U 10U U
Hexachlorobenzene ug/L N 10U U 10U U
Hexachlorobutadiene ug/L N 10U V] 10U U
Hexachlorocyclopentadiene ug/L N 50 U U 50 U V]
Hexachloroethane ug/lL N 10U U 10U u
Indeno(1,2,3-cd)pyrene ug/L N 10U u 10U u
Isophorone ug/L N 10U U 10U U
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LOCATION_CODE
SAMPLE_NO
SAMPLE_DATE
SAMPLE_PURPOSE
Parameter
Methylnaphthalene, 2-
Methylphenol, 2-
Methylphenol, 4-
Naphthalene
Nitroaniline, 2-
Nitroaniline, 3-
Nitroaniline, 4-
Nitrobenzene
Nitrophenol, 2-
Nitrophenol, 4-

n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine

Pentachiorophenol
Phenanthrene
Phenol

Pyrene

Trichlorobenzene, 1,2,4-

Trichlorophenol, 2,4,5-
Trichlorophenol, 2,4,6-

Units Filtered

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

2222222222222 222222

Plum Brook ™-4nance Works

Quarterly Grot

ater Monitoring

Data summary

PB-BED-MW28 PB-BED-MW29
DD3007 DD3008
9-Dec-03 9-Dec-03

REG REG
Result Qual YalQual Result Qual ValQuai
10U V] 10U U
10U U 10U U
10U U 10U U
10V U 10U U
50U U 50 U U
50U U 50U U
50 U u 50 U U
10U U 10U U
10U U 10U U
50 U U 50 U U
10U u 10U U
10U U 10U u
50U U 50V u
10U U 10U U
10U U 10U U
10U U 0V U
10U u 10 U ]
10U U 10U U
10U U 10U U
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LOCATION_CODE
SAMPLE_NO
SAMPLE_DATE
SAMPLE_PURPOSE
Parameter

Volatiles

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone, 2-

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chioroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroethene, 1,1-
Dichloroethene, 1,2.
Dichloroethene, cis-1,2-
Dichloroethene, trans-1,2-
Dichloropropane, 1,2
Dichloropropene, cis-1,3-

Dichloropropene, trans-1,3

Ethylbenzene
Hexanone, 2-
Methyl-2-pentanone, 4-
Methylene chloride
Styrene

Tetrachloroethane, 1,1,2,2-

Tetrachloroethene
Toluene
Trichloroethane, 1,1,1.
Trichloroethane, 1,1,2-
Trichloroethene

Viny! chloride

Xylenes, total

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Plum Brook ®-4nance Works
Quarterly Grou iter Monitoring
Data Suinmary

PB-BED-MW28 PB-BED-MW29
DD3007 DD3008
9-Dec-03 9-Dec-03
REG REG

fFitered  Resuit Qual ValQual Result Qual ValQual
N 10U U 10U u
N 2.2 0.96 J J
N 1Uu U 1U U
N iU uJ 1U (SN
N 2U u 2U U
N 5U u 5U U
N 1U u 13
N 1u U 1u U
N 1U U 1U U
N 2 U U 2V U
N 1U U 1U u
N 0.97 J J 031 J
N 1U u 1U U
N 1U U 1U U
N iU U 1U u
N 1U u 1U V]
N 1u u 1uU 9]
N
N .
N 1U U 1U u
N 1U U 1U U Laboratory Qualifier Definitions (Qual)
N 1U uJ 1U uJ B (inorganic) - Analyte detected below the reporting limit. Estimated value
N 0.13 ) J 087 J J G - Reporting limit is elevated because of matrix interferences
N 5U U 5U U J - Analyte detected below the reporting limit. Estimated value
N 5U R 5U R U - Not detected
N 2U U 2U U
N 1U uJ 1U w
N 1U uJ 1U uJ
N 1u u 1U u Validation Qualifier Definitions (Val Qual)
N 0.62 ) J l1u U B - The analyte was not detected above the vaiue found in an associated blank.
N 1U U 1U U J - The analyte was positively identified; the concentration is estimated.
N 1U U 1u u U - Not detected. The analyte was not detected above the reporting limit.
N 1u V) 1U U UJ - Not detected. The associated reporting limit may be inaccurate or imprecise.
N 1y U 1U U R - Data rejected.
N 0.41 ) J 5.1 J
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APPENDIX E

DETECTED HITS SUMMARY EXCLUDING “B” QUALIFIERS
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Plum Brook L. u.nance Works
Quarterly Groundwater Monitoring
Detected Hits Summary

IT-BG8-BEDGW-001 PB-BED-MW20 PB-BED-MW24 PB-BED-MW25 PB-BED-MW25
DD3001 DD3002 DD3003 DD3004 DD3005
10-Dec-03 9-Dec-03 11-Dec-03 11-Dec-03 11-Dec-03
REG REG REG REG FD
Parameter Units Filtered Result Qual ValQual Result Qual ValQual Result Qual ValQual Resuit Qual ValQual Result Qual ValQual
General Chemistry
Alkalinity ppm N 255 238 726 316
Chiloride ppm N 132 21300 48.7 : 221
Hardness ppm N 313 9940 130 540
Nitrate ppm N 0.58 . - . - . . . .
Sulfate ppm N 54.4 - - . 32.6 136
Total dissolved solids ppm N 584 33600 779 834
Total organic carbon ppm N 1.2 . . - 1.6 2.4
Total suspended solids ppm N 4 39 4 8
Turbidity NTU N 5.2 J 18.4 J 74 64.4
Metals
Aluminum ug/L N 194 B J
Arsenic ug/L N . - . -
Arsenic ug/L Y . - 4.1B J - - - . . . . .
Barium ug/L N 73.2 8B J 26100 642 187 B J 179 B J
Barium ug/L Y 81.8 B J 25700 669 175 B J 180 B J
Cadmium ug/L Y 1.2B J - . - - - - - - - - . -
Calcium ug/L N 86200 2290000 151000 141000 138000
Calcium ug/L Y 89900 J 2240000 J 152000 J 135000 J 139000 J
Cobalt ug/L N . - 6.8 8B J 77 8B J . - . . . .
Cobalt ug/L Y . . 6.2 B J - - . . - . . .
[ron ug/L N 908 2030 - - . 140 133
lron ug/L Y 856 1830 . - . 745 B J 54.3 B J
Magnesium ug/L N 37100 1040000 70800 54000 52700
Magnesium ug/L Y 40000 1020000 71100 51400 53400
Manganese ug/L N 166 202 25.8 58.5 56.2
Manganese ug/L Y 164 200 255 55.2 56.8
Nickel ug/L N 48B J - - - - - - - - - . .
Nickel ug/L Y 488B J - - - - - . . . . . .
Potassium ug/L N 7630 72600 B J 24300 11900 10800
Potassium ug/L Y 9690 J 70500 B J 24500 J 11100 J 11000 J
Sodium ug/L N 86300 9130000 67000 122000 118000
Sodium ug/L Y 112000 J 9000000 J 67900 J 115000 J 120000 J
Zinc ug/L N 30.1 612 9.3 B J 74.4 69.4
Zinc ug/L Y 35.9 673 . . - 21.7 20.8
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Plum Brook L. .aance Works
Quarterly Groundwater Monitoring
Detected Hits Summary

iT-BG8-BEDGW-001 PB-BED-MW20 PB-BED-MW24 PB-BED-MW25 PB-BED-MW25
DD3001 DD3002 DD3003 DD3004 DD3005
10-Dec-03 9-Dec-03 11-Dec-03 11-Dec-03 11-Dec-03
REG REG REG REG FD
Parameter Units Filtered Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual Result Qual ValQual
Semivolatiles
Methylnaphthalene, 2. ug/L N 29 ) J
Naphthalene ug/L N 23J J
Volatiles
Benzene ug/L N - - 1.2 36 - . . . . .
Carbon disulfide ug/L N 0.3J J 0.16 J J 34 ) J 0.77 J J 1.4 J
Chloromethane ug/L N 0.26 J J . . - . . . - . . . . ;
Ethylbenzene ug/L N . - 10
Toluene ug/L N 31
Xylenes, total ug/L N 50 J
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Plum Brook L. .nance Works
Quarterly Groundwater Monitoring
Detected Hits Summary

PB-BED-MW28 PB-BED-MW29
DD3007 DD3008
9-Dec-03 9-Dec-03
REG REG
Parameter Units Filtered Result Qual ValQual Resuit Qual ValQual
General Chemistry
Alkalinity ppm N 444 432
Chloride ppm N 148 2930
Hardness ppm N 81.6 1500
Nitrate ppm N . - - -
Sulfate ppm N 13.1 . -
Total dissolved solids ppm N 697 3880
Total organic carbon ppm N 5.3 3.9
Total suspended solids ppm N 4 7
Turbidity NTU N 1.6 J 7 J
Metals
Aluminum ug/L N . - - .
Arsenic ug/L N 5.4 B J 3.3B J
Arsenic ug/L Y 5.6 B J 3.18B J
Barium ug/L N 395 11800
Barium ug/L Y 374 10800
Cadmium ug/L Y - - - - -
Calcium ug/L N 20000 295000
Caicium ug/L Y 19700 J 283000 J
Cobalt ug/L N - . - 368 J
Cobalt ug/L Y . - 348 J
Iron ug/L N 398 1550
iron ug/L Y 354 1490
Magnesium ug/L N 7780 198000
Magnesium ug/L Y 7670 189000
Manganese ug/L N 16.6 50.7
Manganese ug/L Y 16.4 49.3
Nickel ug/L N - . - -
Nickel ug/L Y - - - -
Potassium ug/L N 6050 67800
Potassium ug/L Y 5920 J 60700 J
Sodium ug/L N 285000 1350000
Sodium ug/L Y 280000 J 1250000 J
Zinc ug/L N 247 . 507
Zinc ug/L Y 247 528
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Parameter
Semivolatiles

Methylnaphthalene, 2-

Naphthalene
Volatiles
Benzene
Carbon disulfide
Chloromethane
Ethylbenzene
Toluene
Xylenes, total

Units Filtered

ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

22

222222

PB-BED-MW28

DD3007

9-Dec-03

REG

Result Qual ValQual

2.2

0.97 J
0.13 )
0.62 J
0.41J

[ NS Suy Sy SSE

Plum Brook C. unance Works
Quarterly Groundwater Monitoring
Detected Hits Summary

PB-BED-MW29

DD3008
9.-Dec-03
REG

0.96 J J
13
0.3J J
0.87 J J
5.1 J

Page 4

Resuit Qual ValQual

Laboratory Qualifier Definitions (Qual)
B (inorganic) - Analyte detected below the reporting limit. Estimated value
J - Analyte detected below the reporting limit. Estimated value

Validation Qualifier Definitions (Val Qual)
J - Estimated value
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continuing calibration

Contract Laboratory Program
deionized

data quality evaluation

data quality objectives

high performance liquid chromatograph
initial calibration
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F.1.0 Introduction

This appendix of the Eighth Quarterly Background 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, Inc. (formerly IT Corporation) conducted field-sampling activities at
PBOW in December 2003. Severn Trent Laboratories (STL) in Knoxville, Tennessee, and
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 Unites States Environmental Protection Agency (USEPA) guidelines in the USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review, (EPA,
1999) and USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review, (EPA, 2002). The criteria for blank evaluation were based on those detailed in
Region III Modifications to National Functional Guidelines for Organic Data Review (EPA,
1994) and Region III Modifications to the Laboratory Data Validation Functional Guidelines for
Evaluating Inorganics Analyses (EPA, 1993). Since these documents specify procedures for
Contract Laboratory Program (CLP) data, they are used as guidelines only. Where applicable,
method and laboratory quality assurance and quality control requirements supercede these
guidelines. 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 site-wide sampling and analysis plan (SAP). The results of
this review are presented in the following sections, with all analytical outliers or
nonconformances discussed where they occurred.
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F.2.0 Field Sampling and QC Activities

Shaw was retained by the U. S. Army Corps of Engineers (USACE), 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 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 F-1 summarizes the field sample number, location, sample
type, date of collection, and sample delivery group for each sample collected. Table F-2
summarizes the detected compounds in the method blank and trip blanks associated with the -
PBOW samples. '

F.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 (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. Four trip blank samples were collected.
Three trip blanks contained target analytes and one sample was qualified.

The data validator applied the 5X-10X rule to the samples for the analytes detected. The 10
times limit is applicable only for common laboratory contaminants such as acetone, methylene
chloride, and 2-butanone. The following samples were qualified “B” by the data validator,
indicating that sample results are indicative of blank contamination: ‘
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Lot Validation
Number Sample Affected : Blank Contaminant Qualifier
PBO45 DD3002 Toluene B

F.2.2 Field Duplicates _
Field duplicate samples are collected and submitted to the laboratory for analysis along with their
corresponding original samples. The data generated from the analysis of field duplicate samples
are used to evaluate the précision of the sample collection and analysis procedures. 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 “J,” blank-contaminated “B,” 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 F-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 (MDL), 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. Data was
qualified only if the analyte was detected in both samples. Iron and carbon disulfide were
qualified “J.” In most cases, original and field duplicate data compared well as demonstrated by
the RPDs calculated. The instances where they do not compare well involve estimated or blank-
contaminated data. RPD is calculated by using the following formula:

= _ﬁB_’ 100
(4+B)/2
where:
RPD = relative percent difference
A = original result
B = field duplicate result.
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F.2.3 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 F-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. The analytes compare well when both labs reported above their
reporting limits and there was no blank contamination.
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F.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, matrix spikes/matrix spike duplicates (MS/MSD), surrogates, and internal
standards. The following SW-846 and USEPA methods were used to analyze PBOW samples:

Parameter Method
Volatiles : SW-846 5030/8260B
Semivolatiles SW-846 3520/8270C
Nitroaromatic Compounds SW-846 8330
Metals SW-846 3005A/6010B/7470A
Gasoline Range Organics SW-846 5030/8015B
Diesel Range Organics SW-846 8015B
Turbidity EPA 180.1
Alkalinity EPA 310.1
Total Organic Carbon (TOC) SW-846 9060
Hardness EPA 130.2
Total Dissolved Solids (TDS) EPA 160.1
Total Suspended Solids (TSS) EPA 160.2
Chloride EPA 325.2
Total Cyanide SW-846 9012A
Nitrate EPA 353.2
Sulfate EPA 3754

Appendix D 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
criteria to qualify data. Any qualifiers added to these data by the data validator are included in
the summaries.

F.3.1 Laboratory QA/QC Procedures
The following sections discuss specific QA/QC protocols required and performed by the

laboratory during this investigation.
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F.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. 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-10X
rule. The 10 times limit is applicable only for common laboratory contaminants such as acetone,
methylene chloride, 2-butanone, and certain phthalates. No samples were qualified because of
method blank contamination.

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 calibration blanks are summarized below:

Lot Sample Number Affected Blank Contaminant Blank Vallda.tlon
Number Qualifier
PB045 DD3003, DD3005, DD3008 | Aluminum (dissolved) Calibration B
PB045 DD3001, DD3003, DD3005, . . o
DD3007. DD3008 Thallium (dissolved) Calibration B
PB045 | DD3002, DD3004, DD3005, . o
DD3007. DD3008 Aluminum (total) Calibration B
PBO45 | DD3001. DD3004, DD300S, | Thailium otal) Calibration B

B - blank contamination

F.3.1.2 Matrix Spikes and Laboratory Control Spikes

Two types of spikes were generally performed for all analyses: 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 for 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
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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. An MS
and MSD were assigned in the field to sample DD3004. This sample corresponds to location
PB-BED-MW?25. Additional sample volume was provided to the laboratory for the MS/MSD
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 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.

The MS/MSD criteria were met with a few exceptions. Calcium, potassium, and sodium
recoveries were high in the dissolved metals MS of DD3004. Antimony recovery was high in
the MSD of the total metals analysis. Calcium was detected at 133 percent. Potassium was
detected at 129 percent. Sodium was detected at 139 percent. Antimony was detected at 127
percent. The upper lab limit for all analytes is 125 percent. Antimony was not detected in the
samples, so no data were qualified. The other metals results should be considered biased high.
Two MS/MSD pairs were analyzed for cyanide. Both pairs resulted in low recoveries of 49 and
50 percent and 68 and 64 percent. The lower lab limit is 77 percent. Cyanide results should be
considered biased low. Tetryl was not detected in either the MS or MSD. The MS and MSD
recoveries for tetryl were zero. The lab's lower limit is 42 percent. All tetryl results should be
considered biased low. The following samples were qualified:

Lot Number Sample Number Affected Analyte(s) Vg:‘i:;:::!
Explosives
F21096 DD3006 Tetryl uJ
Metals

DD3001, DD3002, DD3003, DD3004, . . .
PB045 DD3005, DD3007, DD3008 Calcium, Potassium, Sodium J

Wet Chemistry

DD3001, DD3002, DD3003, DD3004, -
PB04 3 "
049 DD3007, DD3008 Cyanide

J - estimated
UJ - undetected, estimated
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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. An LCS is prepared
for each analytical “batch” for each parameter and matrix analyzed. All LCS recoveries met the
established QC criteria.

F.3.1.3 Calibration

A few compounds exhibited unacceptable performances in the calibration standards. The
relative response factor (RRF) of 4-Methyl-2-pentanone was less than 0.1. It was rejected in all
samples except the field split.

The following compounds exhibited individual initial calibration (ICAL) percent relative
standard deviation (%RSD) greater than 30 and/or continuing calibration (CCAL) percent
differences (%D) greater than 20.

Lot Validation
Number Analysis Samples Compounds Qualifier
PB045 Volatiles DD3001, DD3002, DD3003, 1,1,2,2-Tetrachloroethane, JiuJ
DD3004, DD3005, DD3007, Bromoform, Styrene, Xylenes (total)
DD3008
PB045 Volatiles DD3001, DD3002, DD3007, trans-1,3-Dichloropropene uJ
DD3008
PB045 Volatiles DD3003, DD3004, DD3005 Acetone, Methylene chioride Ud
PB045/ | Semivolatiles DD3001, DD3002, DD3003, 2.4 Dinitrophenol UJ
F21096 DD3004, DD3005, DD3006,
DD3007, DD3008

J - estimated
UJ - undetected, estimated

F.3.1.4 Column Agreement

For high performance liquid chromatography (HPLC) analyses, sample results are confirmed
using two dissimilar columns. In order for an analyte to be reported, it must be detected on both
columns. Results differing by greater than 40 percent are qualified estimated, “J.” All detections
were in agreement. No data were qualified.

F.3.2 Reporting Limits

Limits have been established to describe project sensitivity requirements. Each laboratory is
required to demonstrate method performance through MDL studies for every method employed.
These studies are required to be laboratory-specific so that individual laboratory variables such
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as equipment brands, reagent suppliers, and chemist technique are factored into the performance
study. MDLs are established using controlled matrices (i.e., DI water). Practical quantitation
limits (PQL) or method quantitation limits (MQL) 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 MDLs. The PQL/MQL
calculation adjusts the limit by a predetermined mathematical factor for the analysis of actual
environmental sample matrices (i.e., soil, groundwater, etc.). Method reporting limits (MRL) are
based on the project action or decision levels.

These limits are generally defined as follows:

e« MDL. The minimum concentration of an analyte that can be measured and
reported with 99 percent confidence that the concentration is greater than zero.

e MQL/PQL. The lowest level that can be reliably achieved within specified limits
: of precision and accuracy during routine laboratory operating conditions. It is set
at the lowest standard used for the calibration curve.

e MRL. A threshold value below which the laboratory reports a result as non-
detected. Ideally, the MRL will be established anywhere between the MDL and
1/2 the project action levels.

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. If
project action levels are near or below the MDL, it is unlikely the sensitivity of the method will
be achievable. A compromise must be reached. The PQL/MQL is the lower limit at which a
measurement becomes meaningful. This measurement (the PQL or the MRL) is generally a

multiple of three to five times the MDL.

Most samples were handled and analyzed as expected without significant changes to the
anticipated project MQLs. Six samples had elevated MQLs due to dilutions. Six samples had
elevated MQLs due to matrix interference.

F.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. Four turbidity
samples were not homogenized before analysis. The samples were reanalyzed outside of the
holding time. The reanalysis results were used instead of the original results in samples
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DD3001, DD3002, DD3007, DD3008. All other holding time criteria were acceptable for the
samples collected.
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F.4.0 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 F-5 summarizes all compounds requiring qualifier application
due to anomalies discovered during data validation. Table F-4 defines the reason codes for
qualification, and Table F-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:

Percent Recovery = (—(—x;—s)) *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
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RPD is calculated as follows:

_ |D1- D2|

= *
D1+ D2 100

Where:

D1 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 groundwater 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 performing field audits.

The samples were collected using Shaw standard operating procedures (SOP) 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 expected under optimum conditions.
No data points were qualified “R,” rejected, in the validation process because of QC criteria as
described in the previous sections of this report. Completeness is calculated as follows:

c

Completeness % = (g’ ) X100

D, = the number of data points for which valid results are reported
D, = the number of valid samples/data points that are collected and reach the laboratory
for analysis.
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During this task, 6 monitoring wells were sampled resulting in approximately 1111 targeted
analytical records, including duplicate and split records. Six data points were rejected due to
anomalies discovered during the validation process. Using the above calculation, greater than
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 and/or future sampling programs. Compar-
ability for this sampling event was achieved through the use of established and recognized
techniques and accepted standard USEPA 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.

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 F-1 through F-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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Former Plum Brook Ordnance Works

Table F-1

Sample Cross-reference
Groundwater Wells

Sandusky, Ohio

Sample Sample Sample Sample Sample Lot
Type Location Number Date Purpose Number
GW IT-BG8-BEDGW-001 DD3001 10-Dec-03 REG PB045
GW PB-BED-MW20 DD3002 9-Dec-03 REG PB045
GW PB-BED-MW24 DD3003 11-Dec-03 REG PB045
GW PB-BED-MW25 DD3004 11-Dec-03 REG PB045
GW PB-BED-MW25 DD3004-MS 11-Dec-03 MS PB045
GW PB-BED-MW25 DD3004-MSD 11-Dec-03 MSD PB045
GW PB-BED-MW25 DD3005 11-Dec-03 FD PB045
GW PB-BED-MW25 DD3006 11-Dec-03 FS F21096
GW PB-BED-MW28 DD3007 9-Dec-03 REG PB045
GW PB-BED-MW29 DD3008 9-Dec-03 REG PB045

FD - Field duplicate

FS - Field split

GW - Groundwater

MS - Matrix spike

MSD - Matrix spike duplicate
REG - Regular
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Table F-2

Summary of Analytes Detected in Blanks
Former Plum Brook Ordnance Works

Sandusky, Ohio
Lot Sample | Analysis | Sample Lab
Number Number Date Purpose Parameter Result| Units| Qualifier
PB045 DD5001 | 9-Dec-03 B Carbon disulfide 0.13 | uglL J
PB045 DD5002 | 10-Dec-03 TB Chloroform 0.29 | ug/L J
PB045 DD5002 | 10-Dec-03 1B Toluene 0.13 | uglL J
PB045 DD5003 | 11-Dec-03 TB Chloroform 0.25 | ug/L J
PB045 DD5003 | 11-Dec-03 B Toluene 0.12 | ug/L J

J - Concentration is below the reporting limit
TB - Trip blank
ug/L - Micrograms per liter
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Table F-3

Summary of Original, Field Duplicate, and Field Split Results and RPD Calculations
Former Plum Brook Ordnance Works

Sandusky, Ohio
LOCATION_CODE PB-BED-MW25 PB-BED-MW25 PB-BED-MW25 Relative Relative
SAMPLE_NO DD3004 DD3005 DD3006 Percent Percent
SAMPLE_DATE 11-Dec-03 11-Dec-03 11-Dec-03 Difference Difference
SAMPLE PURPOSE REG FD FS between between

Parameter Units |Filtered Result|VQ ResultjvQ Result]VQ REG and FD | REG and FS
llAluminum ug/L |N 61.2|B 47.9|B 200]U 24.38 A A
[IAluminum ug/L |Y 200]u 44.1{B 200{U 127.73 -
lIBarium ug/L IN 187|J 179}y 169]J 4.37
[IBarium uglL |Y 1750 180]y - 165]J 2.82
[[Caicium ug/L N 141000 138000 125000 2.15
licatcium ug/l Y 135000[J 139000[J 119000 2.92
[iiron uglL [N 140 133 264]J 5.13
[firon ug/it [Y 745} 54.3]J 203]J . 3.7
“%gnesium _uglL N 54000 52700 48600 2.44
Magnesium ‘ ug/L Y 51400 53400 46400 3.82
‘Manganese ug/L N 58.5 56.2 488 4.01
Manganese ug/l |Y 55.2 56.8 47.6 2.86
Potassium ug/L IN 11900 10800 12200 9.69
lPotassium ug/l |Y 11100}J 11000]J 11300 0.90
lisodium _uglt IN 122000 118000 110000 333
|{Sodium uglL |y 115000[J 120000]J 106000 4.26
JiThallium ug/L N 3|8 3.2|B 10[U
[[Thallium uglt Iy 10U 6.2|B 10[U B
[iZzinc ug/L IN 74.4 69.4 58
lZinc uglL }Y 21.7 20.8 13.2]J
|[Carbon disuifide ug/L iN 0.77]J 1.4]J 1.1]J

ug/L - Micrograms per liter

FD - Field duplicate

FS - Field spiit

REG - Regular field sample
N-No

Y - Yes

RPD - Relative percent difference
VQ - Validation qualifier
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Table F-4

Summary of Data Validation Reason Codes

Plum Brook Ordnance Works

Sandusky, Ohio
r[ﬁEason Code Description
o1 Sample received outside of 4+/-2 degrees Celsius
JI01A improper sample preservation
flo2 Holding Time Exceeded
ll02A Extraction
llo2B Analysis
[lo3 instrument Performance - Outside Criteria
{03A BFB
lo3B DFTPP
flosc DDT and/or Endrin % breakdown exceeds criteria
{lo3D retention time windows
l03E Resolution
{lo4 Initial Calibration results outside specified criteria
{{04A Compound mean RRF<0.05
lo4B Compound %RSD>30
flo4C Correlation Coefficient<0.995
flos Continuing Calibration results outside specified criteria
{05A Compound mean RRF<0.05
[losB Compound %D>25
llos Result qualified as a result of the 5x/10x blank correction
flo6A Method or Preparation Blank '
HQGB ICB or CCB
06C ER
flosD T8
llO6E FB
o7 Surrogate Recoveries outside control limits
llo7A Sample
{078 Associated method blank or LCS
flos MS/MSD/Duplicate results outside criteria
{o8A MS and/or MSD recovery not within control limits (accuracy)
{losB %RPD outside acceptance criteria (precision)
09 Post Digestion Spike outside criteria (GFAA)
10 Internal Standards outside specified control limits
10A Recovery
10B Retention Time
11 Laboratory Control Sample recoveries outside specified control 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 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
22 Radiological calibration
23 Radiological quantitation
4 Reported result and/or lab qualifier revised to reflect validation findings
999 See hard copy for details.
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Table F-5
Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Former Plum Brook Ordnance Works
Sandusky, Ohio

(Page 1 of 4)

Lot Sample Reason Codes '™
Number _N__?L!Elbel’ Analysis Parameter vQl R1 R2 | R3 | R4
PB045 | DD3001 Cyanide Cyanide, total UJ| 08A
PB045 | DD3001 Explosives Tetryl UJ] 0BA
PB045 | DD3001{ Metals (Dissolved) Barium Ji 15
PB045 |[DD3001| Metals (Dissolved) Cadmium J| 15
PB045 | DD3001| Metals (Dissolved) Calcium J | 08A
PB045 | DD3001} Metals (Dissolved) Nickel J| 15
PB045 | DD3001| Metals (Dissolved) Potassium J | 08A | 13
PB045 | DD3001| Metals (Dissolved) Sodium J | 08A
PB045 | DD3001| Metals (Dissolved) Thallium Bjo6B| 15
PB045 | DD3001 Metals (Total) Barium J] 15
PB045 | DD3001 Metals (Total) Nickel J] 15
PB045 | DD3001 Metals (Total) Thallium B]06B| 15
PB045 | DD3001 Semivolatiles Dinitrophenol, 2,4- UJ| 05B
PB045 | DD3001 Turbidity Turbidity J | 02B
PB045 | DD3001 Volatiles Bromoform UJ| 05B
PB045 | DD3001 Volatiles Carbon disulfide J1 15
PB045 | DD3001 Volatiles Chloromethane Ji 15
PB045 | DD300t Volatiles Dichloropropene, trans-1,3- [ UJ| 05B
PB045 | DD3001 Volatiles Methyl-2-pentanone, 4- | R | 04A | 05A
PB045 | DD3001 Volatiles Styrene UJ| 058
PB045S | DD3001 Volatiles Tetrachloroethane, 1,1,2,2-| UJ| 05B
PB045 | DD3001 Volatiles Xylenes, total UJ| 05B
PB045 | DD3002 Cyanide Cyanide, total UJ| 08A
PB045 |DD3002| . Explosives Tetryl UJ| 08A
PB045 | DD3002| Metals (Dissolved) Arsenic J]| 15
PB045 | DD3002| Metals (Dissolved) Calcium J | 08A
PB045 | DD3002| Metals (Dissolved) Cobalt J] 15
PB045 | DD3002| Metals (Dissolved) Potassium J | 0BA] 13
PB045 | DD3002| Metals (Dissolved) Sodium J | 0BA
PB045 | DD3002 Metals (Total) Aluminum B|06B | 15
PB045 | DD3002 Metals (Total) Cobalt JI| 16
PB045 | DD3002 Metals (Total) Potassium J | 15
PB045 | DD3002 Semivolatiles Dinitrophenol, 2,4- UJ| 05B
PB045 | DD3002 Turbidity Turbidity J | 02B
PB045 | DD3002 Volatiles Bromoform UJ| 05B
PB045 | DD3002 Volatiles Carbon disulfide J| 15
PB045 | DD3002 Volatiles Dichloropropene, trans-1,3- | UJ| 05B
PB045 | DD3002 Volatiles Methyl-2-pentanone, 4- R | 04A | 05A
PB045 | DD3002 Volatiles Styrene UJ| 05B
PB045 | DD3002 Volatiles Tetrachloroethane, 1,1,2,2- | UJ| 05B
PB045 | DD3002 Volatiles Toluene B| 06D | 15
PB045 | DD3002 Volatiies Xylenes, total UJ| 05B
PB045 | DD3003 Cyanide Cyanide, total UJ| 08A
PB045 - | DD3003 Explosives Tetryl UJ{ 08A
PB045 | DD3003| Metals (Dissolved) Aluminum B|06B| 15
PB045 | DD3003{ Metals (Dissolved) Calcium J | 08A
PB045 | DD3003] Metals (Dissolved) Potassium J | OBA | 13
PB045 | DD3003| Metals (Dissolved) Sodium J | 0BA
PB045 | DD3003 Metals (Total) Aluminum J| 15
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Table F-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Former Plum Brook Ordnance Works

Sandusky, Ohio
(Page 2 of 4)
Lot [ Sample Reason Codes ™
Number | Number Analysis Parameter vQj R1 R2 | R3 | R4
PB045 | DD3003 Metals (Total) Cobait J| 15
PB045 | DD3003 Metals (Total) Thallium B|06B| 15
PB045 | DD3003 Metals (Total) Zinc J| 18
PB045 | DD3003 Semivolatiles Dinitrophenal, 2,4- UJ] 058
PB045 | DD3003 Semivolatiles Methylnaphthalene, 2- J| 15
PB045 | DD3003 Semivolatiles Naphthalene J] 15
PB045 | DD3003 Volatiles Acetone UJ| 05B
PB045 [ DD3003 Volatiles Bromoform UJj 058
PB045  DD3003 Volatiles Carbon disulfide J 15
PB045 | DD3003 Volatiles Methyl-2-pentanone, 4- | R | 04A | 05A
PB045 | DD3003 Volatiles Methylene chloride UJ| 05B
PB045 | DD3003 Volatiles Styrene UJ| 05B
PB045 | DD3003 Volatiles Tetrachloroethane, 1,1,2,2-| UJ| 05B
PB045 | DD3003 Volatiles Xylenes, total J | 05B
PB045 | DD3004 Cyanide Cyanide, total UJ| 08A
PB045 | DD3004 Explosives Tetryl UJdj 08A
PB045 | DD3004| Metais (Dissolved) Barium J1l 15
PB045 | DD3004{ Metals (Dissolved) Calcium J | O8A
PB045 | DD3004| Metals (Dissolved) Iron J] 15
PB045 | DD3004| Metals (Dissolved) Potassium J|{08A | 13
PB045 | DD3004| Metals (Dissolved) Sodium J | 08A
PB045 | DD3004 Metals (Total) Aluminum B|06B| 15
PB045 | DD3004 Metals (Total) Barium J| 15
PB045 | DD3004 Metals (Total) Thallium B|06B| 15
PB045 | DD3004 Semivolatiles Dinitrophenol, 2,4- UJ| 05B
PB045 | DD3004 Volatiles Acetone UJ| 05B
PB045 | DD3004 . Volatiles Bromoform UJ| 058
PB045 | DD3004 Volatiles Carbon disulfide J} 15 17
PB045 | DD3004 Volatiles Methyl-2-pentanone, 4- R | 04A | OBA
PB045 { DD3004 Volatiles Methylene chloride UJ| 058
PB045 | DD3004 Volatiles Styrene UJ| 05B
PB045 | DD3004 Volatiles Tetrachloroethane, 1,1,2,2- | UJ| 05B
PB045 | DD3004 Volatiles Xylenes, total UJ| 05B
PB045 | DD3005 Explosives Tetryl UJ| 08A
PB045 | DD3005] Metals (Dissolved) Aluminum B| 06B| 15
PB045 | DD3005| Metals (Dissolved) Barium J}] 15
PB045 | DD3005] Metals (Dissolved) Calcium J | 08A
PB045 |DD3005{ Metals (Dissoived) Iron J| 15
PB045 | DD3005{ Metals (Dissolved) Potassium J ]| 08A}{ 13
PB045 {DD3005| Metals (Dissolved) Sodium J | 08A
PB045 | DD3005| Metals (Dissolved) Thallium Bl 0o6B | 15
PB045 | DD3005 Metals (Total) Aluminum B|06B| 15
PB045 | DD3005 Metals (Total) Barium J| 15
PB045 | DD3005 Metals (Total) Thallium B| 06B | 15
PB045 | DD3005 Semivolatiles Dinitrophenol, 2,4- UJ| 05B
PB045 | DD3005 Volatiles Acetone UJ| 05B
PB045 | DD3005 Volatiles Bromoform UJ| 05B
PB045 | DD3005 Volatiles Carbon disulfide J i 17
PB045 | DD3005 Volatiles Methyl-2-pentanone, 4- | R | 04A { 05A
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Table F-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Former Plum Brook Ordnance Works

Sandusky, Ohio
(Page 3 of 4)
Lot | Sample Reason Codes "'
Number | Number Analysis Parameter vQ| R1 R2 | R3 | R4
PB045 { DD3005 Volatiles Methylene chloride UJ| 058
PB045 | DD3005 Volatiles Styrene UJ| 05B
PB045 | DD3005 Volatiles Tetrachloroethane, 1,1,2,2- | UJ| 058
PB045 | DD3005 Volatiles Xylenes, total UJ| 058
F21096 | DD3006 Explosives Tetry! UJ| 08A
F21096 | DD3006| Metals (Dissolved) Barium J | 15
F21096 | DD3006| Metals (Dissolved) Iron J] 15
F21096 | DD3006| Metals (Dissolved) Zinc J| 15
F21096 | DD3006 Metals (Total) Barium J| 15
F21096 | DD3006 Metals (Total) Iron J| 15
F21096 | DD3006 Semivolatiles Dinitrophenol, 2,4- UJ{| 04B
F21096 | DD3006 Volatiles Carbon disulfide J| 15
PB045 | DD3007 Cyanide Cyanide, total UJj 08A
PB045 | DD3007 Explosives Tetryl UJ| 08A
PB045 | DD3007] Metals (Dissolved) Arsenic J| 15
PB045 | DD3007| Metals (Dissolved) Calcium J | O8A
PB045 | DD3007| Metals (Dissolved) Potassium J]O8A| 13
PB045 | DD3007 | Metals (Dissolved) Sodium J | 08A
PB045 | DD3007| Metals (Dissolved) Thallium B|06B| 15
PB045 | DD3007 Metals (Total) Aluminum B)06B| 15
PB045 | DD3007 Metals (Total) Arsenic J| 15
PB045 | DD3007 Semivolatiles Dinitrophenol, 2,4- UJ| 05B
PB045 | DD3007 Turbidity Turbidity J | 02B
PB045 | DD3007 Volatiles Bromoform uJ| 05B
PB045 | DD3007 Volatiles Chloromethane J] 15
PB045 | DD3007 Volatiles Dichioropropene, trans-1,3-{ UJ| 05B
PB045 | DD3007 Volatiles Ethylbenzene J| 15
PB045 | DD3007 Volatiles Methyl-2-pentanone, 4- R | 04A | 05A
PB045 | DD3007 Volatiles Styrene UJ| 05B
PB045 | DD3007 Volatiles Tetrachloroethane, 1,1,2,2-| UJ| 058
PB045 | DD3007 Volatiles Toluene J| 15
PB045 | DD3007 Volatiles Xylenes, total J]105B| 15
PB045 | DD3008 Cyanide Cyanide, total UJ| 08A
PB045 { DD3008 Explosives Tetryl UJ| 08A
PB045 | DD3008 | Metals (Dissolved) Aluminum B| 06B | 15
PB045 | DD3008| Metals (Dissolved) Arsenic J| 15
PB045 | DD3008| Metals (Dissolved) Calcium J | 08A
PB045 | DD3008{ Metals {Dissolved) Cobalt J| 15
PB045 | DD3008| Metals (Dissolved) Potassium J]O8A| 13
PB045 | DD3008| Metals (Dissolved) Sodium J | 08A
PB045 | DD3008] Metals (Dissolved) Thallium B| 06B| 15
PB045 | DD3008 Metals (Total) Aluminum B|06B | 15
PB045 | DD3008 Metals (Total) Arsenic J1 156
PB045 | DD3008 Metals (Total) Cobalt J] 15
PB045 | DD3008 Metals (Total) Thallium Bl o6eB | 15
PB045 | DD3008 Semivolatiles Dinitrophenol, 2,4- UJ| 05B
PB045 | DD3008 Turbidity Turbidity J | 02B
PB045 | DD3008 Volatiles Benzene J| 15
PB045 | DD3008 Volatiles Bromoform UJ| 05B
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Table F-5

Summary of Data Validation Qualifiers Assigned and Reason Codes for Qualification
Former Plum Brook Ordnance Works

Sandusky, Ohio
(Page 4 of 4)
Lot Sample Reason Codes "™

Number | Number Analysis Parameter vQ| R1 R2 | R3 | R4
PB045 | DD3008 Volatiles Chloromethane J{ 156

PB045 | DD3008 Volatiles Dichloropropene, trans-1,3-{ UJ| 05B

PB045 | DD3008 Volatiles Ethylbenzene J| 15

PB045 | DD3008 Volatiles Methyl-2-pentanone, 4- R | 04A | 05A

PB045 | DD3008 Volatiles Styrene UJ| 05B

PB045 | DD3008 Volatiles Tetrachloroethane, 1,1,2,2-| UJ| 05B

PB045 | DD3008 Volatiles Xylenes, total J ] 05B

Footnotes:
(1) Table F-4 defines all reason codes.
(2) Reason codes are assigned in order of their importance to the validation qualifiers with R1
being most important.
Definitions:
VQ - validation qualifier
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Table F-6

Laboratory and Validation Qualifier Definitions
Former Plum Brook Ordnance Works
Sandusky, Ohio

Qualifier Definition
Laboratory - Organic

J The compound was positively identified; the reported value is an estimated concentration
between the method detection limit and the reporting limit.

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.

J The compound was detected in the sample and in an associated method blank.

G Elevated reporting limit due to matrix interference.

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 The analyte is rejected due to deficiencies or anomalies in the data or process.

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.
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Shaw-

Shaw E& |, Inc.

Project Name/No: FROW

Hs\_-\oo.zuz

ANALYSIS REQUEST AND
CHAIN-OF-CUSTODY RECORD

REFERENCE COCNO.: PBI2 m

PAGE_1_ oF [

Bii To: Accounting

suptespmenone:_12.] 403

Sample Team Member: David Kessler

Lab y Destinstion: STL- Knoxville

Profit Center: Knoxville

Laboratory Contact: Jamie McKinney

ShawE&1

312 Directors Drive

Knoxville, TN 37923

Report To: Maurgen McMyler -

Project M Steve Downey Projoct Contact/Phone: Maureen McMyler/865-690-3211 ShawE & 1
ProjectNo.: B43656 Corries WahillNo: B R[5 314 4 THS 9 312 Directors Drive
Required Repont Date 21 DAYS Knoxville, TN 37923
Sample Sample Type/ Date/Time Container Sample Pre- Condition on Disposal
Number Description Collected Type Volume | servative Requested Testing Program
2 - Amber 1L Cool Explosives by 8830
1114[0‘5 1 - HDPE 250 mL HNOS  [Toial TAL Motals by 6010B/7470A 42
- ! 1-HDPE . 250 mL HNO3 Dissolved TAL Matals by 60108/7470A Fh"i
bb 3007 . WATER 139 2 - Amber 1L ICool TCL SVOCs by 8270C
- 3 - Glass 40 mL HCL TCL VOCs by 8260B
1 - HDPE 1L NaOH Cyanide by 90109012 ?""2
2 - Amber 1L Cool |Bxplosives by 3830
: wlg lO 3 1-HDPE __ [250mL__ [HINO3 __ [Total TAL Mesis by GOI0B/T410A _ oin &2,
b b ?’ 0@8 WATER _ 1 - HDPE 250 mL HNO3 |Dissolved TAL Metsls by 6010B/7470A -
s 55 2 - Amber 1L Coot ITCL SVOCs by 8270C
3 - Glass 40 mL HCL TCL VOCs by $260B
i - HDPE 1L NaOH {Cyanide by 5010/9012 ol2
2 . Amber 1L Cool Explosives by 8830 pheid
1 - HDPE 250 mL HNO3 Total TAL Metals by 6010B/7470A
WATER | - HDPE 250 mL HNO3 Dissoived TAL Metals by 6010B/7470A
2 - Amber 1L |coot TCL $VOCs by 8270C
3 - Glass 40 mL HCL TCL VOCs by 82608
1 -HDPE 1L NaOH Cyenide by 5010/9012
LD 500| TRAP BLAN KL 2-Gess [H¥0nf | HCL | TRIP plons
Special Instructions:
Possible Hazard Identification: Sample Disposal:
Non-haz: X Flammable: Poistlm B: Unknown: Retura to Client: ____ Disposal by Lab: X Archive:
Turnaround Time: JLevel of QC Required: ‘
Nommal: X Rush: |Definitive: X Project Specific:
1. Refinquished by Dae, [2/¥/ 03 1. Received by: Dae:. /2 -/0 03
M t3 Time: /9% ‘ AvehrD IIB0T S5 Tme 5520
2. Relinquished by: Date: 2 Received byNe’ ° Date:
’ Time: ) Time:
3. Relinquished by: Date: 2. Received by: Date:
Time: Time:
Comments:

BLT
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siey:

Shaw E&|, Inc. -

Projoct Meme/No: PROW/R4IESE

Sumgple Teom Member: David Kessles

Prefit Centes: Knoxville

ANALYSIS REQUEST AND . sevmmencecocno: pai 07 gastr :
CHAIN-OF-CUSTODY RECORD : PAGE_)_OF _ /
: . Bil To: Accounting
ShowE & 1
Smptesiomennec | 2/03/0 ‘ 312 Direstors Drive
Labotatory Destination: STL-North Canton Knoxville, TN 37923
Laborstory Contact: Ken Kuzior Report To: Mmreen McMyler

ProjectNo.: 843636 i

Project Contaot/Phone: Maurcent Joe/865-690-3211 ShawB & 1
© Carier Waybill Ne.: 312 Directors Drive

Roquired Report Dage: 21 days

Knoxville, TN 37923

Sample Semple Type/ . Date/Time Container Sample Pre- Condition on Disposal
Number Description Collected Type Volume | servative Requested Testing Program Receipt Record
-]12- Glass 40 mL 2804  [TOC by 3060
| Alkalinity by 310.1; Chloxide by 328.2
»b 3007 WATER '-2" QI 03 1-HDPE  [100mL  Cool Niveoe by 3332, Sutfs by 3754
TDS by 160.1; TSS by 1602
[ 32,0 Turbidiey by 180.1
1 -HDPE 250 il 3 Hardnuss by 1302
2-Giass ' |[1omL |Basos  froc by 9050
, \ 1xfefo3 Aoty by 310.1; Chorido by 3242
DD 3 00« WATER 1-HDPE  [1000mL  [Coot oy Tty
‘ by 160.3; TS§ by 1602
53¢ Tarbidity by 130,1
1-HDPE _ .[250mL N3 Hardnoss by 1302
2 - Glass 40 mL 2804 froc by s0s0
) . | Alkefinicy by 310.1; Chloside by 325.2
WATER J-MDPE  {1000ml  [Cool [Nitrto by 353.2; Sulfime by 373.4
[TDS by 160.1; T5S by 1602
(Turbidicy by 180.1
§ - HDPE 250 mL HNO3 [Hardness by 1302
|Speciat Instructions:
ll’ossible Hazard Jdentification: Sample Disposal:
Non-haz: _z_ Flammable: Poison B: Unknown: ____ Return to Cliot: ___ Disposal by Lab: __X. Aschive:_____
I Turnaround Time: ’ * iLevel of QC Required;
Normal: __ X Rush: Definitive: X | _ Project Specific:
1. Relinquis! - . Date: 1249 /03 1. : Date: [2-“—7?
"Vhond Kend Time: 1340 Time:. 7
2. Relinquished by: Date: : 2 by: Date:
: Time: . Time,
3. Relinquished by: Date: - 2. Received by: Date: _
Time: Time:
Comments:

S8T




kL (tol80

: & ANALYSIS REQUEST AND rersnencecocno: peiz 10 oasTi K
Shaw- CHAIN-OF-CUSTODY RECORD PAGE_I_ OF |
Shaw E& |, Inc. Bl To: Accounting

. ShewE & I
Project Name/No: PBOW Sumple Shipment Date: ]7_. ’ ] OI U3 312 Divectors Drive
Somple Team Membor: David Kessler Laboratory Destioation: STL- Knoxville Knoxville, TN 37923
Proft Center; Knoxville Laboratory Contact: Jamie McKinney Report To: Maureen McMyler
Project Manager: Steve Downey Project Contact/Phone: Maureen McMyler/865-690-3211 ShawE & |
ProjectNo: 843656 Carsies WaybiltNo: & 3 977 F) 2] F0] &> 312 Directors Drive
d Report Dete: 21 DAYS Knoxville, TN 37923
Sample Sample Type/ Date/Time Container Sample Pre- Condition on Disposal
Number Description Callected Type Volume | servative Requested Testing Program Receipt Record
2 - Amber 1L Cool Explosives by 8230
l7,, |0 l 03 1-HDPE __ [250mL HNO3  [Towl TAL Mels by 6010B/4T0A P &
bD 300 2 WATER 1 - YDPE 250 mL HNO3 Dissolved TAL Metals by 60I0B/7470A -
200 |\ iﬁﬁ 1L Cool TCL SVOCs by 8270C
3 - Glass 40mL HCL [TCL VOCs by 82608
1- HDPE 1L NaOH (Cyanide by 9010/9012 hiZ
2 - Amber 1L Caol Explosives by 3830
it , 10 f 93 1 - HDPE 250 mL HNO3 [Total TAL Metals by 6010B/7470A 13
D D 3 QQ \ WATER 1 -HDPE 250 mL {HNO3 Dissolved TAL Metals by 6010B/7470A 2
. lero 2 - Amber iL Jcool TCL SVOCs by 8270C
3 - Glass 40 mL HCL ” ITCL VOCs by 8260B
1. HDPE 1L NaOH (Cyanide by 90109012 ne
) B AT = |Co0l {Explasives by 8830
w 0 { o | - HORE—_ [2s0mi~  |HNO3 __|Towl TAL Memls by 6010B77470A
2 [290-mb—" |HNO3 Dissolved TAL Metals by 6010B/74
Ao~ 2. Am L~ ¥CL SVOCs by $270C e
. 3efilags————dd@mE—""" |HCL TCL VOCs by 82608
. R L. +—HDPPe—TT ™ |NaOH Cyanide by 9010/9012
NDSeg2 waty [2]i0/a3 2-ass Yok  [HCL | TEIP Blenf
Special Instructions: i
Possible Hazard ldentification: Sample Disposal:
Non-haz: _X_ Flammable: Poison B: Unknown: ____ Return to Client: ___ Disposal by Lab: _ X Archive:
Turnaround Time: Leve! of QC Required:
Normal: ___ Definitive: X, Project Specific: ___
3 Rglmqmshedby \) Date: |fIG/93 1. Recei Date: )2 « fheo™
M{ kw&— Time: f < s Time: QS
2. Relinquished by: : 2. Received o Date: -
Time: Time:
3. Relinquished by: Date: 2. Received by: Date:
Time: Time:
Comments:

" L8T



WAY

Shaw E &1 Inc.

TFroject Nama/Na: PBOW/843656

ANALYSIS REQUEST AND
CHAIN-OF—CU STODY RECORD

Sample Toam Mamber: David Kossier

Profit Conter. Knionville

messence cocos pRiz L0 oasy,

Swople Shipmen e __ Z-Ilal 03

Laborstory Destination: STL-North Canton

Lab Contact: Ken Xuzior

PAGE _1__

or |

ShawE &1

312 Directors Drive

Knoxville, TN 37923

Report To: Maureen McMyler

Projoct Maneger: Steve Downey . Project Contact/Phons: Maureon 11 Shaw B & X
Project No.: 843656 Carvier Waybill No.: 312 Ditectors Drive
Requited Report Date: 23 days . Knoxville, TN 37923
Sample ' Sample Type/ Due/Time Container Sample Pre- . Condition on Disposal
Number Desctiption Coliected Type Volume | sacvative Requested Testing Program Receipt Record
2 - Glass 40 mL H1804 [TOC by 9060
v |7_/Io/a3 . Alialinity by 310.1; Chforide by 3252
»D 3602 WATER 1-HDPE 1000wl  |Cool itrae by 353.2; Solfte by 3754
}2 0o TS by 160.1; TSS by 1602
Trbidiey by 130.1
1 ~HDPE 250 mL HNO3 by 1302
2 - Glass 40 mL |H2504 _ [roc by s060
1z I } 0’ 15} ‘ 310.0; Chlorido by 325.2
; -HDFE 1000 mL by 353.2; Sulfe by 3754
bDSN( WATER 2o 1-HDI Cocl TDS by 160.1; T8S by 1602
i Turbidity by 180.1
1-HDPE 250 mL HNO3 | Hardness by 1302
N, —\ .
\ g
/ .
N
Specisl Instructions: .
|Possible Hazard tdentification: ’Snmplt Disposal;
MNon-haz. - !7( Flammable: Poison B: Unkno\vn-: Return 1o Client: ___ Disposs! by Lab: _X__ Archive;
| Turmscound Time: r.-e’vel of QC Required:
Normal: x Definitive: X. Project Specific: __ ° "
1. Relinquished % Date: | Z/08]03 1. Received @ Qﬁ\, Date: |\ IS~\\-D §
M J 4 Time: #&‘ \\@ Time: Y \}/
2. Relinquished by: Date: 2. Recelved by: Date:
Time: Time:
3. Relinquished by: Date: . 2, Received by: Date:
Time: Time:
Comments:

761




sie):

Shaw E& |, Inc.

Pr;i'edNamean: PBOW

page | o2

W L1a020¢

ANALYSIS REQUEST AND reFerencecocNo: a1z _J1 ossTi K
CHAIN-OF-CUSTODY RECORD PAGE__1__ OF 3}
Bill To: Accounting ' .
ShawE &1
Sample Shipment Dete: h.lu]ab 312 Directors Drive

Sample Tesm Member: David Kessler

Profit Center. Knoxville

Labocatory Destinstion: STL- Knoxville

Laboratory Conteet: Jamie McKinney

Kunoxville, IN 37923

. RepontTo: Maureen McMyler

Project Mamsger: Steve Downey  Project Contact/Phone: Maureen McMyler/865-690-3211 Shaw E & 1
Project No: 843656 Carrier Waybill No.: 3870 Y 312 Directors Drive
Required Report Date: 21 DAYS Knoxville, TN 37923
Sample Sample Type/ Date/Time Container Sample Pre- Condition on Disposal
Number Description Coliected Type Volume servative Requested Testing Program Receipt Record
- Amber 1L Cool - [Explosives by 8830
i ?_' n ( 03 1 -HOPE 250 mL {HNO3 [ Total TAL Metala by 6010B/7470A Phz
e gb‘)s 00% WATER 1- HDPE 250 mL [HNo3 Dissolved TAL Metsls by 6010B/7470A
103 2 - Amber 1L lCool [ TCL SVOCs by $270C
3 - Glass 40 mL HCL TCL VOCs by 82608 , . ‘e,
1 - HDPE 1L NaOH Cyanide by 90109012 __ P ‘
!-Amber 1L Cool |Explosives by 8830
n_l LY (03 1 - HDPE 250 mL HNO3 Tots! TAL Metah by 6010877470 P2, o
- mba 00 q WATER 1 - HDPE 250 mL [HNO3 |Dissoived TAL Metals by 6010B/7470A = a2y
1355 2 - Amber 1L |Coot TCL SVOCs by 8270C )
3 - Glass 40 mL fuct TCL VOCs by 82608 1
| - HDPE 1L NaOH Cyanide by 90105012 Puie
h\ .
[ R S T
- - \
/ ————
"
Special Instructions:
Possible Hazard Identification: Sampie Disposal:
Nou-haz: K Flammable: Poison B: Unknown: Return lo Client: ___ Disposat by Lab: _ X Atchive:
[Tunaround Time: Level of QC Required:
Normal: Definitive: X Project Specific:
1. Rehnqulshed by: m Date: j2-[(1{03 1. Received by: Date. | o~({7-03
M K;A@é\ Time: __{£¥\J et Yrvnured Tme  5qtegy
2. Relmqmshed by: Date: 2. ‘Received by: ’ Date:
Time: Time:
3. Rglinquished by: Date: 2. Received by: Date:
Time: Time:
Comments:

96T
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sile

Shaw E& |, Inc.

Project Neme/No: PROW

ot 3

H3L\20a0¥
' ANALYSIS REQUEST AND REFERENCE COC NG m__%mﬁﬁ
CHAIN-OF-CUSTODY RECORD ' PAGE or &>
- BillTo: Accounting
. ShawE &}
Sample Shipment Date: ILIII'@'& 312 Directors Drive

Sample Team Member: David Kessler

Leh Pt st

y STL- Knoxville Knoxville, TN 37923

Profit Conter: Knoxville

Laboratory Contact: Jamie McKinney Report To; Maureen McMyler

Project Manager: Steve Downey Project Contact/Phone: Maureen McMyler/865-690-3211 ShawE &1
Project No.: 843656 Currier Waybill No.: 2 }ﬁjaz zga[j7 312 Directors Drive
Required Report Dats: 23 DAYS ] Knoxville, TN 37923
Sample Sample Type/ Date/Time Container Sample Pre- Condition on Disposal
Number Description Collected Type Volume | servative Requested Testing Program Receipt Record
- Amber 1L Cool Explosives by 8830
lZ—[ i [ gy |THDPE PsomL NG lrowl TALMensbysoiBneon W2
‘)D 3004~ M9 WATER ‘ pomore fasomL  [HNO3 |Dissoived TAL Menisty coronmeron e
. '3.;3- 2 - Amaber 1L ICool ' TCL SVOCs by $2720C
3 - Glass 40 mL HCL 'TCL VOCs by 82608
1 - HDPE 1L NaOH Cyanide by 90109012 . Phi2
lz;Ambet 1L Cool Explosives by 8830
ll{“lﬂ) 1.-HDPE __ [250ml. __ |HNO3 Towl TAL Metalsby SONB/TOA P2
D D 3004~ Mo WATER 1-HDPE __ [250mL _ |HNO3 |Dissolved TAL Mealsby 60100714204}
2 - Amber 1L lcool TCL SVOCs by 3270C
1385 3 - Glass 0wl Inc TCL VOCs by 82608
1- HDPE L NaOH Cyanide by 5010/5012 I e
\*‘\ . [ R,
L i ' } ‘\ —
Mahact o
T —]
\‘
Special Instructions:
Possible Hazard Identification: Sample Disposai:
Non-haz K Flammable: Poison B Unknown: Retum to Cliemt: ___ Disposal by Lab: _ X__ Archive: "
Turnaround Time: Leve! of QC Required:
Normal; ___ . o Rush: ____ Definitive: X ’ . Project Specific;
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RESPONSE TO COMMENTS
RESTORATION ADVISORY BOARD
SEVENTH QUARTERLY BACKGROUND GROUNDWATER REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO
(Dated December 2003)

Reference: Comments from Mark Bohne, Co-Chairman of the PBOW Restoration Advisory
Board (RAB) for the Seventh Quarterly Background Groundwater Report. Comments will be
incorporated into the Eighth Quarterly Background Groundwater Report.

Comment 1: Paragraph 1.3 on Page 1-5, the document states, “Review of documents
and discussion with OEPA personnel indicated that the Columbus and
Delaware bedrock units (the same bedrock units in which one of the
PBOW background wells is screened) contain actively producing
petroleum hydrocarbon wells (Shaw, 2003a). Therefore, it is important
to note that some VOCs (primarily benzene, toluene, ethylbenzene, and
total xylenes) and SVOCs may be naturally occurring in the site
groundwater.”

Again, in paragraph 3.4.2 on Page 3-4, the d(;cument reiterates,

“Although certain organic compounds in site groundwater (benzene,
toluene, ethylbenzene, total xylenes, and polynuclear aromatic
- hydrocarbons) may be attributable to background conditions....”

First, there are no “actively producing petroleum hydrocarbon wells”
documented by the Ohio EPA in the area immediately surrounding the
Plum Brook Site. Any oil-producing sites are many miles to the east or to
the west. This statement would lead the reader to believe that there is
enough crude oil available in the immediate area to support production.
That is simply not the case.

Response 1: Agree. The statement “actively producing petroleum hydrocarbon wells”
needs to be re-worded so the reader does not get the impression that there is
enough crude oil to support production. The intent of the statement was not
meant to imply economical quantities can be produced on or in the immediate
vicinity of PBOW. As noted, the nearest wells producing economic quantities
of petroleum are located approximately 8 miles southeast of PBOW. The
intent of the statement was to provide the reviewer with an indication of the
potential for naturally occurring petroleum hydrocarbons to be present in the
bedrock. Attached is a figure prepared from information obtained from the
Ohio Department of Natural Resources, Division of Geological Survey web
site of known active and abandoned oil and gas wells in Erie County. These
wells are screened in the upper Devonian (Columbus or Delaware
Limestones) bedrock. The web page can be found at:
http://www.ohiodnr.com/geosurvey/ogeim/petrol/ftpmaps.htm.
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Once at the site, the URL is:
ftp://ftp.dnr.state.oh.us/Geological Survey/well db/erie.dbf.

This GIS figure was constructed from well locations surveyed with Ohio State
Plane coordinates plotted with coordinates of the Plum Brook facility.

While the Delaware Limestone (deepest bedrock unit screened at PBOW) may
not yield economical quantities of o0il or gas for commercial production at
PBOW, even minor amounts of BTEX and PAH compounds in the bedrock
groundwater are detected by the sensitive analytical methods used in the
environmental investigations. It is important to note that of the 18 monitoring
wells that are screened in the Delaware bedrock, 16 of the wells have traces of
petroleum hydrocarbon, petroleum odors and/or hydrogen sulfide present. In
addition, hydrocarbon was also encountered in the rock cores that were
collected during the drilling of monitoring wells PB-BED-MW24, PB-BED-
MW27, and TNTA-BEDGW-001 (photographs in the Shaw June 2003, 2002
Groundwater Data Summary and Evaluation Report). These wells are
screened in the Delaware bedrock and are positioned at different locations
across the PBOW site (indicative of widespread occurrence).

As shown on Figure 1-3 in the report, one of the gas and oil wells is on
PBOW property and its existence has been confirmed. The well is presently
abandoned. The location of the former well is near background well PB-
BED-MW20. Information from PBS personnel indicates that it was a natural
gas well that belonged to the former property owner in pre-ordnance plant
days.

With the evidence obtained (hydrocarbon on rock cores, instrument
measurements, and analytical detections) and references cited (11/18/98
telecon, 8/29/02 email, and 2/3/04 telecon), petroleum hydrocarbon in the
Delaware bedrock unit is present. Because BTEX and PAHs are part of the
natural makeup of petroleum hydrocarbon, the statement in the text that
petroleum hydrocarbons may be naturally present in the bedrock groundwater
is used only as supporting evidence when BTEX and PAH concentrations
were found in the bedrock groundwater where they were not expected.

Even so, the detection of BTEX and PAHs in overburden and bedrock
groundwater samples collected during the background and site investigations
will not be ignored or eliminated as possibly being a result of past DOD
activities. As stated in the 2002 Groundwater Data Summary and Evaluation
Report (Shaw, 2003), “all detections of VOCs and SVOCs will not be
summarily screened out, but rather will be carried through the risk
assessment process (i.e., exposure assessment, toxicity assessment, and risk
characterization”). The sitewide groundwater risk assessment will be
performed upon completion of the background quarterly sampling.
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Comment 2:

Response 2:

Comment 3:

The text mentions [OEPA] “documents” supporting the hypothesis that
the background levels of VOCs and SVOCs may be “naturally
occurring” and impacting the background wells. I am only aware of one
document of tests run on shale near a site in the vicinity of the Huron
River. The document I reviewed was not refereed by others and
appeared incomplete (containing many hand-written entries). If any
documents are to be used to substantiate the hypotheses, then they are
worthy of entry to Section 6.0 References, for review and critique by
other scientists.

The text states that documents were reviewed (not OEPA documents), to
determine whether the Delaware and Columbus bedrock units contained
petroleum hydrocarbon producing wells. Shaw used one document and text
from a geology quadrangle map for additional evidence of hydrocarbon in the
Delaware Limestone bedrock. From this, it was inferred that if petroleum
hydrocarbon was present, then BTEX and PAHs may be present (naturally) in
the bedrock groundwater. The reference for the documents (C.E. Herdendorf,
1966, Geology of the Vermilion West and Berlin Heights Quadrangles,
Ohio, Ohio Division of Geological Survey, Report of Investigations 60 and
Wilbur Stout, 1941, Dolomites and Limestones of Western, Ohio, Geological
Survey of Ohio, Bulletin No. 42, p. 362-365 and 357-358) will be added to
future quarterly background reports and the sitewide groundwater report.

As noted in comment 1 above, the statement that BTEX and PAHs may be
naturally present in the bedrock groundwater is used only for supporting
evidence of concentrations found where they were not expected. Detections
of BTEX and PAH in groundwater samples collected during the background
and site investigations will not be ignored or eliminated. As stated in the
Shaw 2002 Groundwater Data Summary and Evaluation Report, all
concentrations will be further reviewed during the risk assessment, which will
be prepared and submitted following the quarterly sampling activities.

The text mentions “discussions” with the Ohio EPA supporting the
hypotheses that the background levels of VOCs and SVOCs may be
“naturally occurring” and impacting the background wells. These also
bear further documentation if they are to be given substantial merit in
the research. ’

Much of the research into the hypothesis concerning “naturally
occurring” hydrocarbons was produced to reinforce a flawed
groundwater study performed at the Erie County Landfill site by Metcalf
and Eddy entitled the “Groundwater Quality Assessment Report — Erie
County Landfill”, which was revised in April 1995. Another reputable
environmental firm, Bennett and Williams, disputes this hypothesis in a
report entitled the, “Preliminary Evaluation of the Erie County Landfills
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Response 3:

Comment 4:

Response 4:

Comment 5:

Response 5:

as they Relate to the Suitability for Vertical Expansion” submitted in
January 1997. ‘

Please see response no. 2.

No mention (or known research) has been performed on the possible
environmental impact on groundwater since the National Space
Administration and NASA started work at the site. There is already one
permit issued by the Ohio EPA to NASA for a “pump and clean” system
arising from groundwater contamination by a UST that contained diesel
fuel used for power generators at the nuclear reactor site. Other facilities
were also used to test propellants or for the performance of routine
maintenance functions at the site. Any one could have added to the
presence of SVOCs or VOCs in the groundwater.

A pump and treat system is currently installed at the Reactor Area for
remediation of a former NASA leaking trichloroethylene (TCE) UST, while a
second system is currently in place at the Maintenance Shop Area for a former
NASA leaking oil/solvent UST. True, either one of these leaking USTs could
have added to the presence of VOCs or SVOCs in the groundwater, but both
these units are treating groundwater of the shallow overburden water-bearing
zone, not in the bedrock (Delaware) water-bearing zone.

The USACE will continue to work with NASA personnel in cleanup activities
at the PBOW site, although the first concern is remediation of contaminants
caused by historic PBOW activities. Groundwater reports concerning NASA
leaking USTs are under the auspices of CERCLA requirements and can be
reviewed with NASA personnel. As previously noted, the presence of
petroleum hydrocarbons and other former DOD contamination in the
groundwater will be evaluated in the sitewide groundwater risk assessment.

It is important to note that the overburden soils are deeper in the
southern areas of the property than in the northern reaches. Migration
of organic compounds could have moved south instead of north, even
though it seems that groundwater flows in the opposite direction.
Another point of interest is the fact that similar studies (by the same
research firm supplying data for the Erie County Landfill) of the
hydrogeology in the area have indicated that groundwater moves at a
rate of six inches per year. This could prove important when considering
the density of the bedrock and the possible migration of contaminants
through the overburden.

A review of the current overburden thickness contour map (Figure 2-9)
presented in the Shaw 2002 Groundwater Data Summary and Evaluation
Report, shows that the soil is much thicker (deeper) in the northern part of
PBOW. Soil thickness is greatest near the Reactor Area (> 25 feet) compared
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Comment 6:

Response 6:

Comment 7:

to shallower depths (approximately 6.5 feet) in the southern area. A bedrock
high runs east-west through PBOW, north of the TNT B Area, with weathered
shale exposed at the surface near wells MK-16 and TNTB-BEDGW-002. A
top of bedrock elevation contour map (Figure 2-8 in the same report) shows
that the bedrock is at an elevation of 668-ft (PB-BED-MW26) in the southern
region of PBOW compared to a lower elevation of 608 ft (PB-BED-MW22) in
the northern region. Both of these maps indicate that PBOW overburden
groundwater flows in a northerly direction toward Lake Erie.

Hydraulic conductivity tests of PBOW overburden monitoring wells have
shown results that range from a maximum of 212 ft/day (ABG-GW002) to a
minimum of 0.74 ft/day. Conductivity tests performed in bedrock wells range
from a maximum of 22 ft/day (ABG-BEDGW-001) to as little as 0.003 ft/day
(TNTB-BEDGW-003). The rate of groundwater movement of 6 inches per
year applies only to the location of the study area (presumably the Erie
County Landfill). Given the variation in glacial deposits, the hydraulic
conductivity and resultant flow velocity cannot be used to represent the
groundwater flow rates on PBOW. A sitewide groundwater flow model is
being completed for PBOW that will provide groundwater flow rates and
direction across the site. Submittal date of the flow model is expected in early
2005.

As the documents produced by the OEPA are suspect in this matter, it
would be wise to produce separate and more carefully prepared
documents to support the hypothesis before coming to another, possibly
flawed, conclusion about background levels of SVOCs and VOCs.

Comment noted. Additional references will be included in future quarterly
reports and the sitewide groundwater report to document sources of
information as well as discussions with ODNR personnel regarding this issue.
References to text pertaining to petroleum hydrocarbon in the Delaware

Limestone will be included (see Response to Comment No. 2).

The importance of determining the exact levels (and probable sources) of
all background chemical contamination in and around the Plum Brook
site is foundational to the research arising from the Trojan Powder
Works. Therefore, appropriate emphasis concerning the validity of any
and all documents presented in the research is crucial to the accuracy of
the study.

As the Restoration Advisory Board is the “voice of community” in these
matters, it is important that we feel confident in the outcome of the
research and subsequent work to be performed to remediate the
environmental impacts that are discovered. Nothing should be left to
chance. No hypotheses should go without study. No questions should go
unanswered. The credibility of all stakeholders is important, but

KN4\PBOW\S™ QI\USACE RTC FI1\3/15/2004(12:13 PM) 5



ultimately, after the work is complete, it is the community members who
will remain to be judged on the quality of the finished product.
Therefore, the points raised in this commentary should be addressed
before any groundwater study is judged as “complete and accurate.”

Response 7: Agree. The purpose of these quarterly reports is to present the data being
collected in a timely fashion and to solicit comments and concerns from the
RAB. The USACE appreciates input from the RAB, and continued
interaction with the PBOW RAB prior to completion of the final sitewide
groundwater report is essential to assure that concerns by all stakeholders are
addressed.
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RESPONSE TO COMMENTS

U.S. ARMY CORPS OF ENGINEERS (CELRN-EC-R-D)

SEVENTH QUARTERLY BACKGROUND GROUNDWATER REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO

(Report Dated December 2003)

Reference: Comments forwarded by Linda Ingram (dated January 29, 2004) for the Seventh
Quarterly Background Groundwater Report. Comments will be incorporated into the Eighth
Quarterly Background Groundwater Report.

Comments by Doug Mullendore (Chemical Engineer)

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3:

Response 3:

Comment 4:

Page 2-2, 1st Complete Paragraph, Last Sentence. Suggest changing
hydrogen ion concentration to pH.

Agreed. Hydrogen ion concentration will be changed to pH in future
quarterly reports for easier recognition.

Page 3-4, Section 3.4.2, 1st Paragraph, 1st Sentence. Suggest adding a
sentence that identifies when the evaluation of flow direction will be
performed.

The following sentences will be included after the first sentence in the noted
section: “This final groundwater flow direction will be confirmed after all
background monitoring wells are installed. Confirmation of this flow
direction will be included in a final background summary report anticipated to
be submitted in October 2004”.

Page 3-3, Section 3.4. I recommend inserting an introductory paragraph
to this section to identify the purpose of this section. A good start for this
introductory paragraph is found on page 3-4, 1st complete paragraph.

Agreed. Section 3.4 will be revised for the eighth quarterly report. Parts of
the paragraph suggested on page 3-4 will be incorporated into the revised
introduction. Most of the text in the first paragraph of Section 3.4 will be
moved to Section 3.4.1.

Page 3-3, Section 3.4. The first sentence of the first paragraph states
"Background groundwater data are not subjected to risk assessment
screening in this document' but sections 3.4.1 and 3.4.2 expand further on
the screening process. Neither of these sections state that the background
concentrations will be screened against Risk Based Screening
Concentrations (RBSC). Instead the 2nd paragraph of Section 3.4 (Page
3-4) states that "Background screening in the BHHRA will apply only to
inorganic constituents that exceed RBSCs". Background concentrations
aren't being screened against RBSC; chemical concentrations that exceed
RBSCs are being screened against background. Based on my
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Response 4:

Comment 5:

Response S:

Comment 6:

understanding of the mentioned text, I suggest revising the first sentence
of this paragraph.

As described in the response to the reviewer’s Comment 3, the first paragraph
will be revised for the eighth quarterly report. Note that screening is
performed only on site (non-background) data which was not collected during
the seventh quarterly sampling event (nor during the eighth which was
completed in December 2003). Because the seventh quarter includes only
background wells, the protocol described in Section 3.4 does not apply to the
seventh quarterly sampling. The intent of this italicized statement is to
communicate to the reader that none of the analytical data (from the
background wells) described in this report is subject to the screening
presented in Section 3.4.1.

Page 3-5, Section 3.4.3. This section is somewhat confusing. In
explaining Figure 3-1, the text states "...may include a spatial analysis of
the data to determine...are found in a small isolated plume or more evenly
distributed throughout the site', I suggest adding we clarify exactly what
data, I assume we mean data from contaminated areas, will have spatial
analysis performed on it. The same can be said regarding the
geochemical analysis.

In the eighth quarterly report, the third sentence of this paragraph will be
revised to state: “The 'further evaluation' box shown on Figure 3-1, just
before the 'risk management decision,' may include a spatial analysis of site
analytical data to determine if elevated concentrations of chemicals that
exceed risk criteria are found in small isolated plumes or are evenly
distributed throughout the site.” The geochemical analysis would likely be
performed on the complete data set for the area being evaluated. If applicable,
the geochemical analysis may even include a separate evaluation of the
background data as an additional line of evidence.

Section 4.0. I suggest adding some discussion regarding the physical
characteristics, based on field measurements, of the groundwater. Table
2-2 shows that many of the wells have low dissolved oxygen and negative
Ehs. This information might be helpful during evaluations of source area
sampling data. Additionally, I noticed some anamolies in some of the
data presented in Table 2-2 that bring into question the validity of
specific data points, as an example PB-BED-MW20 had a dissolved
oxygen concentration below S ppm, 7 of the 9 times it was sampled. The
other two times it had a dissolved oxygen content of over 9 ppm. I did a
charge balance on the filtered results from these two sampling events and
both times the milliequivalent charge did not balance (>80% difference
between the '"+'"" and "'-" charges). I also did a charge balance on several
of the lower dissolved oxygen containing samples and the charges balance
was within 10% of each other. I recommend evaluating some of the more
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Response 6:

spurrious results and considering deleting them from any background
calculations.

Agreed. This data will be presented but not evaluated in future quarterly
reports. A complete evaluation of analytical data and field parameters will be
presented in the sitewide groundwater report.

Comments from Becky Terry (Chemist)

Comment 1:

Response 1:

Comment 2:

Response 2:

Comment 3;

Response 3:

Comment 4:

Response 4:

Page 1-5. First paragraph. First sentence. Edit. The Delaware and

‘Bedrock units do not contain actively producing petroleum hydrocarbon

wells. »

During discussion with Ohio Department of Natural Resources (DNR) and a
recently obtained oil and gas map, many active/inactive petroleum wells are
present in the Delaware and Columbus Limestone bedrock units. One
document and text from a geology quadrangle map provide additional
evidence of hydrocarbon in the Delaware Limestone bedrock. The reference
for the documents (C.E. Herdendorf, 1966, Geology of the Vermilion West
and Berlin Heights Quadrangles, Ohio, Ohio Division of Geological Survey,
Report of Investigations 60 and Wilbur Stout, 1941, Dolomites and
Limestones of Western, Ohio, Geological Survey of Ohio, Bulletin No. 42, p.
362-365 and 357-358) will be added to future quarterly background reports
and the sitewide groundwater report.

Section 2.2. Paragraph three through six. It would be more accurate to
state that low-flow methods were utilized for all samples collected for this
sampling event.

Agreed. Information in the four paragraphs pertaining to sample collection
with a bailer during this event will be removed. Remaining information will
be reviewed and sentence structure adjusted accordingly.

Section 3.0. First paragraph. Sixth sentence. Appendix B is the
validation summary for the primary and duplicate samples analyzed by
Sg¢vern Trent. Correct.

The 6™ sentence will be corrected to state “The validation summary for
primary and duplicate samples analyzed by Severn Trent is provided in
Appendix C”.

Section 3.4. Third paragraph. First sentence states that all tables in
“Chapter 4” include a column for MDC and a column for BSC. Please
correct reference to “ Chapter 4”.

The beginning of the sentence will be revised to state “All tables in reference
to Section 4.0 include a....”.
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Comment 5:
Response §:
Comment 6:

Response 6:

Comment 7:

Response 7:

Section 3.4.2. Second sentence. Correct reference to “Chapter 4”.
Chapter 4 will be replaced with “Section 4”.
Appendix E. Section E.2.2. Second paragraph. Take out extra spaces.

Data quality evaluation data in Appendix E is not planned to be resubmitted.
Additional care of sentence structure and formatting will be taken during
submission of the Eighth Quarterly Background Groundwater report to omit
extra spacing in the paragraphs.

Appendix E. Table E-2. Sample DC3001 was omitted from the Table.
Page E-3 indicates that it be included based on the fact that Blank
contamination was detected for the following: Chloromethane and
toluene.

Disagree. Table E-2 includes only blank samples and not project samples.
Therefore, it should not be included.
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RESPONSE TO COMMENTS
OHIO ENVIRONMENTAL PROTECTION AGENCY
SEVENTH QUARTERLY BACKGROUND GROUNDWATER REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO
(Report Dated December 17, 2003)-

Reference: Comments forwarded by Linda Ingram (dated February 10, 2004) for the Seventh

Quarterly Background Groundwater Report. Comments will be incorporated into the Eighth
Quarterly Background Groundwater Report.

Comments by John Weaver, through Geoff Leking, Geologist 4, (DDAGW-NWDOQO)

Introduction:

The Division of Emergency and Remedial Response (DERR) has requested that the
Division of Drinking and Ground Waters (DDAGW) perform a review of the above
referenced document.

The NASA Plum Brook Station, hereafter referred to as the NPBS, was built in early 1941
and consists of 6400 acres located 4 miles south of Sandusky, Ohio in Erie county. From
December 1941 to 1945, the facility manufactured trinitrotoluene (TNT), dinitrotoluene
(DNT), acid, and pentolite for use as explosives during WWII. NASA acquired the site on
March 15, 1963 and is currently utilizing the site to conduct aerospace research.

The U.S. Army is conducting environmental investigations at previously owned U.S.
Department of Defense (DOD) properties, of which the NPBS is one such facility. The
work is being managed and technically overseen by the Nashville District of the U.S. Army
Corps of Engineers (USACE) under the Defense Environmental Restoration Program
(DERP) Formerly Used Defense Sites (FUDS). The USACE has contracted Shaw
Environmental & Infrastructure, Inc. (Shaw), formerly International Technology
Corporation, to provide engineering and consulting services for the NPBS investigation.
NPBS and Shaw are currently performing a sitewide ground water investigation (GWI) at
the facility. In support of the sitewide GWI, Shaw has completed several ground water
sampling events at the background overburden and bedrock monitoring wells. The
December 17, 2003 Seventh Quarterly Background Groundwater Report is the subject of
this review.

Conclusions:

1. NPBS/Shaw should review Comments 1,3.g., 7, 8, and 10 below to assist them in
completing the sitewide GWI at NPBS.

Comment 1: In support of the site-wide ground water investigation (GWI) at the
NASA Plum Brook Station (NPBS), US Army Corps of Engineers
(USACE) Nashville District, and Shaw Environmental, Inc. (Shaw), are
currently performing background ground water sampling from a series
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of overburden and bedrock monitoring wells. The purpose of the GWI is
in part, to generate a database to calculate background concentrations in
both saturated zones. Background monitoring well network details and
completed sampling events to date are provided in the table below.

Saturated Zone Well Sampling Dates

Overburden IT-MWO01 07/10/02

10/16/02

04/09/03

Bedrock PB-BED-MW20 09/27/01 - 10/09/01

PB-BED-MW24 01/16/02

PB-BED-MW?25 04/03/02

'PB-BED-MW26 07/11/02

BG8-BEDGW-001 10/18/02

*PB-BED-MW28 04/10/03

*PB-BED-MW29 09/18/03

Notes:
1 -Well will be eliminated from background network as it is very low-yielding
and turbid.
2 -Installed on August 4-13, 2003 in support of sitewide GWI.

Response 1:

Comment 2:

All ground water samples collected on the dates were obtained using low-
flow methodologies.

To date, Ohio EPA has not received soil boring logs, well construction
diagrams, well development logs, survey data, or any other pertinent
information representing background bedrock wells PB-BED-MW28 and
PB-BED-MW29. Ohio EPA requests that NPBS include the above
information in a future sitewide GWI report submittal.

Groundwater samples were collected from wells IT-MWO1 (all dates listed),
PB-BED-MW20 (10/17/02 and 9/26/01), and PB-BED-MW24 (10/19/03) (but
not by using low-flow sampling techniques). See Table 2-2 of report for low-
flow sampling ability (low-flow sampling column listed).

All soil boring logs, well construction diagrams, well development logs,
survey data, or any other pertinent information collected under this
groundwater investigation will be presented in the sitewide GWI report
submittal, anticipated in 2005.

For historical perspective, the following strategy for collecting and
generating a background database for the bedrock saturated zone will be
implemented in support of the GWIL. The items were agreed upon by
NPBS, USACE, and Ohio EPA during a September 11, 2002 meeting at
NPBS. A statistical approach will be submitted to Ohio EPA in a future
GWI report for review and concurrence.
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Response 2:

Comment 3:

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
from the background network. It will be utilized as a ground water
surface elevation point only.

Analytical results from future sampling events at wells BED-MW20, PB-
BED-MW24, and PB-BED-MW?25 will be evaluated closely to determine
they are truly representative of background conditions in the bedrock
zone. Nitroaromatic compounds have been previously detected in the
wells.

NPBS 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 sitewide GWI.

NPBS will only use low-flow sampling (i.e., bladder pump) analytical
results in background bedrock calculations to generate a single 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.

NPBS will periodically recalculate all of the background bedrock ground
water concentrations for the purposes of the sitewide GWI. And,

NPBS intends to calculate background bedrock concentrations for 23
target analyte list metals, 17 polynuclear aromatic hydrocarbons (PAHs),
and BTEX. As stated earlier, a background database for organic
constituents will be developed to address the occurrence of natural
hydrocarbons in the bedrock zone. Constituents for which background
bedrock concentrations will be calculated are provided in Table 1 below.

Comments noted. No response required.

The following is a brief synopsis of background sampling activities at the
NPBS.

September-October 2001: Due to an indentation in the PVC riser,
overburden well IT-MWO01 could not be sampled. All bedrock
background monitoring wells were sampled for TCL volatile organic
compounds (VOCs), nitroaromatics, TCL semivolatile organic
compounds (SVOCs), TAL metals (total and dissolved), turbidity,
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Response 3:

Response 3g:

alkalinity, hardness, TOC, TDS, TSS, chloride, total cyanide, nitrate, and
sulfate.

January 2002: Attempts to repair well IT-MWO01 were unsuccessful; well
could not be sampled. All bedrock background monitoring wells were
sampled for the parameters noted in item a. above.

April 2002: Due to an indentation in the PVC riser, overburden/shale well
IT-MWO01 could not be sampled. All bedrock background monitoring
wells were sampled for the parameters noted in item a. above.

July 2002: Well IT-MWO01 was finally sampled for the parameters noted
in item a. above. The well was not repaired but sampled using a
peristaltic pump and tubing which was able to bypass the indentation.
All bedrock background monitoring wells were sampied for the
parameters noted in item a. above.

October 2002: Overburden background well IT-MWO01 and all bedrock
background monitoring wells were sampled for the parameters noted in
item a. above with the exception of well PB-BED-MW26 which was
observed to be dry.

April 2003: Overburden background well IT-MW01 and all bedrock
background monitoring wells (PB-BED-MW20, PB-BED-MW24, BG8-
BEDGW-001, and PB-BED-MW25) were sampled for the parameters
noted in item a. above. And,

September 2003: Bedrock background monitoring wells PB-BED-MW20,
PB-BED-MW24, BG8-BEDGW-001, PB-BED-MW25, PB-BED-MW28,
and PB-BED-MW29 were sampled for the parameters noted in item a.
above. Monitoring well PB-BED-MW26 was not sampled due to
insufficient recharge. Overburden well IT-MW01 was not sampled
because the sampling bailer could not pass an indentation observed in the

-riser pipe. A bailer was used to sample the well as there was insufficient

recharge to support low-flow purging methodologies (i.e., bladder pump
and tubing). If well IT-MWO01 is to remain as an overburden background
location, then it should be appropriately repaired or properly abandoned
and replaced.

We agree with the synopsis presented (comments 3a through 3f).

No attempt was made to sample overburden well IT-MWO1. The well is not
scheduled to be sampled during the remaining quarterly background sampling
events. The USACE will evaluate the need to repair or abandon/replace well
IT-MWO1 based on future monitoring needs at the site. Information on any
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Comment 4:

Response 4:

Comment 5:

Response 5:

planned activities associated with this well will be forwarded to Ohio EPA for
review.

Shaw completed the seventh quarter background sampling event at the
overburden and bedrock monitoring well networks on September 16-19,
2003. This event represents a ‘dry’ season sampling event at NPBS.
Ground water samples were submitted to Severn Trent Laboratories, Inc.
(STL) of Knoxville, TN for analysis. Shaw has included ground water
sampling forms (Appendix A), chain of custody documentation
(Appendix F), and analytical data (Appendix C) in the December 17, 2003
Seventh Quarterly (September 2003) Background Groundwater Report
(data report). NPBS/Shaw have adequately documented well purging
and sampling activities.

‘

Noted.

Samples collected for dissolved metals analyses were filtered in the field
using a 0.45 micron filter.

Noted.

Comment 6: Provided in the table below are selected analytical results from the
bedrock background monitoring well network representing the seventh
quarter (September 2003).
. BG8-
Wwell/ MCL | PB-BED- | PB-BED- | PB-BED- | BEDGW- | ppBED. PB-BED-
Parameter MW20 MW24 MW25 001 MwW28 MW29
4-amino-2,6- - 0.19J ND ND ND ND ND
dinitrotoluene
benzene 5 1.4J 32 ND ND 24) ND
ethylbenzene 700 ND 13J ND ND ND 0.86J
toluene | 1000 ND 37 ND ND 1.7J 0.12J
total xylenes | 10,00 ND 67 ND ND ND 5.5
0
2- - ND 4J ND ND ND ND
methylnaph-
thalene
naphthalene - ND 3.5J ND ND ND ND
trichloro- 5 ND ND ND ND 0.59J ND
ethene
acetone - ND ND ND ND ND 17
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Response 6:

Comment 7:

Response 7:

Comment 8:

Notes:

All values in micrograms/liter (ug/l).
MCL -Maximum contaminant level.
ND -Non detect.

There were no constituents detected above associated MCLs during the
seventh quarterly background event. Dissolved (filtered) manganese was
detected above its action level of 50 ug/l in wells BG8-BEDGW-001, PB-
BED-MW20, PB-BED-MW?25, and PB-BED-MW29 during the seventh
quarterly event.

Benzene, toluene, ethylbenzene, and xylenes (BTEX) were detected in
wells PB-BED-MW20, PB-BED-MW24, PB-BED-MW28, and PB-BED-
MW29. Based upon historical analytical data collected from the bedrock
background monitoring well network, it is apparent that hydrocarbons
are naturally occurring in certain bedrock deposits beneath the facility
and especially in the Delaware Limestone.

Noted.

Per previous discussions with NPBS, Shaw, and USACE, if detections of
organics/PAHs in the bedrock background monitoring well network are
determined to be related to natural hydrocarbons, then the establishment
of background concentrations will be considered. Shaw adds that
organic/PAH background concentrations will be utilized on a sitewide or
regional basis for comparison to downgradient analytical data. Ohio
EPA is amenable to this approach as long as a statistical plan or similar
document is provided to the agency for review and concurrence which
notes at a minimum, (1) what constituents will be considered for
background calculations and the corresponding rationale, (2) how
background concentrations will be calculated, and (3) how the
background values will be utilized.

An initial qualitative and, if appropriate, statistical evaluation of petroleum-
related organics/PAHs in the bedrock monitoring well network will be
completed to determine if they are indeed naturally occurring. This evaluation
will present the rationale for determining if the organics are naturally
occurring and how the information will be applied to site wells. Calculation
of actual background concentrations is not currently planned but may be
warranted after the initial evaluation is completed. The evaluation of
organics in bedrock groundwater will be done in conjunction with OEPA
through interim memos, conference calls and team meetings.

Appendix C of the data report indicates that the ‘reporting limit’ or
method detection limit (MDL) for bis(2-ethylhexyl)phthalate is 10 ug/l.
The federal drinking water MCL for the constituent is 6 ug/l. Ohio EPA
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Response 8:

Comment 9:

Response 9:

Comment 10:

Response 10a:

b.

Response 10b:

c.

requests that NPBS/Shaw provide the contracted laboratory’s (STL)
MDL for bis(2-ethylhexyl)phthalate. NPBS/Shaw is reminded that the
laboratory must be able to achieve MDLs which are below corresponding
MCLs.

The reporting limit is not the method detection limit (MDL). The MDL is the
minimum concentration of an analyte that can be measured and reported with
99 percent confidence that the concentration is greater than zero. The
reporting limit is the lowest level that can be reliably achieved within
specified limits of precision and accuracy during routine laboratory operating
conditions. It is set at the lowest standard used for the calibration curve.
STL's current MDL for bis(2-ethylhexyl)phthalate is 2.2 ug/L.

NPBS/Shaw have provided an adequate discussion of the ground water
analytical results, data validation, and data quality objectives in
Appendices B, C, D, and E of the data report.

Noted.

As noted in Section 5.0 of the data report, NPBS intends to perform the
following activities in support of the sitewide GWI.

Continued background data collection from the bedrock monitoring
well network (PB-BED-MW20, PB-BED-MW24, PB-BED-MW25,
PB-BED-MW26, BG8-BEDGW-001, PB-BED-MW28, and PB-BED-
MW?29). Sampling events are currently slated for December 2003 and
March and June 2004,

Agreed.
Reporting of quarterly ground water monitoring data. And,
Agreed.

Preparation of an all-encompassing background ground water
monitoring report.

Ohio EPA is amenable to the above proposed activities with the addition
of submitting a background statistical plan or similar document as
detailed in Comment 7 above.

Ohio EPA is unclear as to why NPBS is continuing to sample well PB-
BED-MW26 as it has already been agreed upon that this well will be
eliminated from the background bedrock network. This well is to be used
to collect ground water level elevations only. Ohio EPA requests
clarification on this issue.
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Response 10¢:  The methodology for evaluating background inorganics in groundwater has
been agreed upon during team meetings. The methodology is summarized in
the 2002 Groundwater Data Summary and Evaluation Report. Submission of
a background statistical plan is not currently scoped as part of this
investigation.

Please note that groundwater samples have not been collected from PB-BED-

MW26 except unfiltered metals in January 2002. No additional sampling is
planned for this well.
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RESPONSE TO COMMENTS
OHIO ENVIRONMENTAL PROTECTION AGENCY
SIXTH QUARTERLY BACKGROUND GROUNDWATER REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO
(Report Dated July 31, 2003)

Reference: Comments forwarded by Linda Ingram (dated February 10, 2004) for the Sixth
Quarterly Background Groundwater Report. Comments, if applicable, will be incorporated into

the Eighth Quarterly Background Groundwater Report.

Comments by John Weaver, through Geoff Leking, Geologist 4, (DDAGW-NWDQO)

Introduction:

The Division of Emergency and Remedial Response (DERR) has requested that the
Division of Drinking and Ground Waters (DDAGW) perform a review of the above
referenced document.

The NASA Plum Brook Station, hereafter referred to as the NPBS, was built in early 1941
and consists of 6400 acres located 4 miles south of Sandusky, Ohio in Erie County. From
December 1941 to 1945, the facility manufactured trinitrotoluene (TNT), dinitrotoluene
(DNT), acid, and pentolite for use as explosives during WWII. NASA acquired the site on
March 15, 1963 and is currently utilizing the site to conduct aerospace research.

The U.S. Army is conducting environmental investigations at previously owned U.S.
Department of Defense (DOD) properties, of which the NPBS is one such facility. The
work is being managed and technically overseen by the Nashville District of the U.S. Army
Corps of Engineers (USACE) under the Defense Environmental Restoration Program
(DERP) Formerly Used Defense Sites (FUDS). The USACE has contracted Shaw
Environmental & Infrastructure, Inc. (Shaw), formerly International Technology
Corporation, to provide engineering and consulting services for the NPBS investigation.
NPBS and Shaw are currently performing a sitewide ground water investigation (GWI) at
the facility. In support of the sitewide GWI, Shaw has completed several ground water
sampling events at the background overburden and bedrock meonitoring wells. The Sixth
Quarterly Background Groundwater Report is the subject of this review.

Conclusions:

1. NPBS/Shaw should review Comment 1 through 9 below to assist them in
completing the site-wide ground water investigation at NPBS.

Comment 1: In support of the site-wide ground water investigation (GWI) at the
NASA Plum Brook Station (NPBS), US Army Corps of Engineers
(USACE) Nashville District, and Shaw Environmental, Inc. (Shaw),
formerly International Technology Corporation, performed several
quarterly background ground water sampling events during a period of
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Response 1:

Comment 2:

time from 2001 to 2003. Quarterly background ground water analytical
results are contained in the following reports.

First quarter (September-October 2001) sampling results are contained
in the document entitled, ‘2001 Groundwater Remedial Investigation,
Former Plum Brook Ordnance Works, Sandusky, Ohio’, Internatlonal
Technology Corporation, March 15, 2002.

Second quarter (January 2002) sampling results are contained in the
document entitled, ‘Second Quarterly Background Report, Former Plum
Brook Ordnance Works, Sandusky, Ohie’, International Technology
Corporation, May 2002.

Third quarter (April 2002) sampling results are contained in the
document entitled, ‘Third Quarterly Background Report, Former Plum
Brook Ordnance Works, Sandusky, Ohio’, International Technology
Corporation, July 2002.

Fourth quarter (July 2002) sampling results are contained in the
document entitled, ‘Draft First Annual Data Summary and Evaluation
Report, International Technology Corporation’, August 29, 2002 and
2002 Groundwater Data Summary and Evaluation Report, Former
Plum Brook Ordnance Works, Sandusky, Ohio’, Shaw, June 2003.

Fifth quarter (October 2002) sampling results are contained in the
document entitled, ‘Fifth Quarterly Background Groundwater Report,
Former Plum Brook Ordnance Works, Sandusky, Ohio, document dated
February 18, 2003; International Technology Corporation. Received by
the Ohio EPA on February 19, 2003. And,

Sixth quarter (April 2003) sampling results are contained in this
document under review.

Agreed. A summary of the each of the five background groundwater
sampling events is included in each identified report.

The purpose of the site-wide GWI quarterly background sampling is to
generate a database to calculate background concentrations in both the
bedrock and overburden (shallow) saturated zones. For clarification, the
current bedrock background monitoring well network consists of wells
PB-BED-MW20, PB-BED-MW24, BGS8-BEDGW-001, and PB-BED-
MW?25. Bedrock background well PB-BED-MW26 has been removed
from the network. NPBS/Shaw propose to install and sample 2-3
additional background monitoring wells in the summer/fall 2003. The
overburden background monitoring well network consists of well IT-
MWO01.
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Response 2:

Comment 3:

The following is a brief synopsis of background sampling activities at the
NPBS.

September-October 2001: Due to an indentation in the PVC riser,
overburden well IT-MW01 could not be sampled. All bedrock
background monitoring wells were sampled for TCL VOCs, TCL
SVOCs, TAL metals (total and dissolved), turbidity, alkalinity, hardness,
TOC, TDS, TSS, chloride, total cyanide, nitrate, and sulfate.

January 2002: Attempts to repair well IT-MWO01 were unsuccessful; well
could not be sampled. All bedrock background monitoring wells were
sampled for the parameters noted in item a. above.

April 2002: Due to an indentation in the PVC riser, overburden/shale well
IT-MWO01 could not be sampled. All bedrock background monitoring
wells were sampled for the parameters noted in item a. above. -

July 2002: Well IT-MWO01 was finally sampled for the parameters noted
in item a. above. The well was not repaired but sampled using a
peristaltic pump and tubing which was able to bypass the indentation.
All bedrock background monitoring wells were sampled for the
parameters noted in item a. above.

October 2002: Overburden background well IT-MWO01 and all bedrock
background monitoring wells were sampled for the parameters noted in
item a. above with the exception of well PB-BED-MW26 which was
observed to be dry.

April 2003: Overburden background well IT-MW01 and all bedrock
background monitoring wells (PB-BED-MW20, PB-BED-MW24, BGS-
BEDGW-001, and PB-BED-MW25) were sampled for the parameters
noted in item a. above

The presented synopsis of the background groundwater sampling is correct.

To include analytical results in the background groundwater summary
calculations from the two new background monitoring wells, an additional
four quarters of background groundwater samples will be collected. The last
background groundwater sampling event is planned to be performed in June
2004 and the report is anticipated to be submitted in September 2004.

Shaw has included ground water sampling logs in Appendix A and chain
of custody documentation in Appendix F of the July 31, 2003 Sixth
Quarterly Background Groundwater Report (data report) to represent
the fifth (October 2002) and sixth (April 2003) quarterly background
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sampling events. NPBS/Shaw have adequately documented well purging
and sampling activities.

Response 3: Noted. Sample collection logs and chain-of-custody forms will continue to be
submitted in the quarterly reports.
Comment 4: Provided in the table below are dates of background sampling completed
at both the overburden and background monitoring well networks at
NPBS which will be utilized in part for background concentration
calculations (refer to Table 2-2 of the submittal).
Saturated Zone Well Sampling Dates
1 A R
Overburden IT-MWO01 07/10/02
10/16/02
04/09/03
Bedrock PB-BED-MW20 09/26-27/01 - 10/09/01
PB-BED-MW24 01/15-17/02
PB-BED-MW25 04/03-04/02
BG8-BEDGW-001 07/10-12/02
Two additional wells installed 10/17-19/02
in summer 2003 04/09-11/03
4 additional events beginning
after well installation in 2003

Response 4:

Comment 5:

Response 5:

Comment 6:

Correct. The additional four quarters of background groundwater sampling
include two event which have already occurred (September 2003 and
December 2003), and two which are anticipated to be conducted in March
2004 and June 2004.

Three nitroaromatic compounds and benzene, ethylbenzene, methylene,
chloride, xylenes, and bis(2-ethylhexyl) phthalate have been detected in
the bedrock background monitoring network during the period of
background data acquisition (2001-April 2003). Therefore, NPBS/Shaw
shall perform quarterly ground water sampling at the background
bedrock monitoring well network for one year to ‘...confirm, deny, and
enhance the values of the background data set.” Ohio EPA concurs with
this approach as additional background data are necessary to adequately
evaluate ground water conditions upgradient of the NPBS.

Noted.

Appendix C of the submittal indicates that the ‘reporting limit’ or
method detection limit (MDL)’ for bis(2-ethylhexyl)phthalate is 10 ug/l.
The federal drinking water maximum contaminant level (MCL) for the
constituent of concern (COC) is 6 ug/l. Ohio EPA requests that
NPBS/Shaw provide the contracted laboratory’s (Severn Trent
Laboratories, Inc. of Knoxville, TN) MDL for bis(2-ethylhexyl)phthalate.
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Response 6:

Comment 7:

Response 7:

Comment 8:

Response 8:

Comment 9:

NPBS/Shaw is reminded that the laboratory must be able to achieve
MDLs which are below corresponding MCLs.

The reporting limit is not the method detection limit (MDL). The MDL is the
minimum concentration of an analyte that can be measured and reported with
99 percent confidence that the concentration is greater than zero. The
reporting limit is the lowest level that can be reliably achieved within
specified limits of precision and accuracy during routine laboratory operating
conditions. It is set at the lowest standard used for the calibration curve.
STL's current MDL for bis(2-ethylhexyl)phthalate is 2.2 ug/L.

Figure 2-1 of the data report displays detected constituents in the
overburden and bedrock background monitoring wells for all six
quarterly sampling events completed to date. Based upon recent
discussions with NPBS, Shaw, and USACE, the total inorganic (metals)
data noted on Figure 2-1 appears to constitute the background database
for use in the calculation of background concentrations for each
inorganic COC. Ohio EPA requests clarification from NPBS/Shaw if this
is an accurate statement.

The unfiltered metals data presented on Figure 2-1 represents all data
collected for the evaluation of the background concentrations of inorganics in
groundwater. However, some of the data presented ultimately may be
removed from the data set. For example, analytical results for well PB-BED-
MW24 may be eliminated as a background well due to reinterpretation of
groundwater flow conditions in this area of PBOW. Note that the water level
data obtained from this well suggests groundwater is flowing off of PBOW in
this area of the site. Another example is PB-BED-MW26, which does not
yield sufficient water to allow collection of representative groundwater
samples. In summary, the data presented on Figure 2-1 represents all data
potentially useable for determining background.

NPBS/Shaw have provided an adequate discussion of the ground water
analytical results, data validation, and data quality objectives in
Appendices B, C, D, and E of the data report.

Noted.

Based upon an evaluation of background ground water analytical data
collected to date, NPBS/Shaw have scheduled the following activities in
support of the sitewide GWL

Expand the remedial investigation to further characterize background
and downgradient ground water quality and the extent of COCs
associated with the NPBS. '
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Response 9:

Install 5 downgradient bedrock monitoring wells to determine the full
rate, extent, and concentrations of COCs in the bedrock saturated zone.

Collect additional ground water samples from the background bedrock
monitoring well network (2 recently installed [August 2003] and 4
existing) on a quarterly basis for a period of at least one year.

Collect ground water samples from 8 downgradient bedrock monitoring
wells (3 existing and 5 to be installed) on a semiannual basis for 1 year.
Note: In Section 5.0, page 5-1, fifth bullet, of the data report, NPBS/Shaw
state on a ‘biannual’ basis for one year which is incorrect grammar;
wording should note semiannual. And,

Submittal of analytical results and investigative findings on a quarterly
basis.

Ohio EPA is amenable with the above proposed activities.

The listed synopsis of scheduled activities in support of the background and
sitewide groundwater investigation is correct.
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RESPONSE TO COMMENTS
OHIO ENVIRONMENTAL PROTECTION AGENCY
FIFTH QUARTERLY BACKGROUND GROUNDWATER REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, OHIO
(Report Dated February 18, 2003)

Reference: Comments forwarded by Linda Ingram (dated February 10, 2004) for the Fifth
Quarterly Background Groundwater Report. Comments, if applicable, will be incorporated into
the Eighth Quarterly Background Groundwater Report.

Comments by John Weaver, through Geoff Leking, Geologist 4, (DDAGW-NWDOQO)

Introduction:

The Division of Emergency and Remedial Response (DERR) has requested that the
Division of Drinking and Ground Waters (DDAGW) perform a review of the above
referenced document.

The NASA Plum Brook Station, hereafter referred to as the NPBS, was built in early 1941
and consists of 6400 acres located 4 miles south of Sandusky, Ohio in Erie county. From
December 1941 to 1945, the facility manufactured trinitrotoluene (TNT), dinitrotoluene
(DNT), acid, and pentolite for use as explosives during WWII. NASA acquired the site on
March 15, 1963 and is currently utilizing the site to conduct aerospace research.

The U.S. Army is conducting environmental investigations at previously owned U.S.
Department of Defense (DOD) properties, of which the NPBS is one such facility. The
work is being managed and technically overseen by the Nashville District of the U.S. Army
Corps of Engineers (USACE) under the Defense Environmental Restoration Program
(DERP) Formerly Used Defense Sites (FUDS). The USACE has contracted Shaw
Environmental & Infrastructure, Inc. (Shaw), formerly International Technology
Corporation, to provide engineering and consulting services for the NPBS investigation.
During 2002, Shaw performed ground water sampling at NPBS in support of a site-wide
ground water investigation. The Shaw Fifth Quarterly Background Groundwater Report
is the subject of this review.

Conclusions:

Shaw should review Comments 2 through 7 below to assist them in completing the site-wide
ground water investigation at NPBS.

Comment 1: In support of the site-wide ground water investigation (GWI) at the
NASA Plum Brook Station (NPBS), US Army Corps of Engineers
(Nashville District) and Shaw Environmental & Infrastructure, Inc.
(Shaw), formerly International Technology Corporation, performed
several quarterly background ground water sampling events in 2001 and
2002. The Shaw February 2003 submittal focuses on the fifth quarterly
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a.

Response 1:

Commént 2:

Response 2a:

Response 2b:

background event. Results of the first through fourth quarterly
background sampling events are contained in the following reports:

~ First quarter (September-October 2001) sampling results are contained in
the document entitled, ‘2001 Groundwater Remedial Investigation, Former
Plum Brook Ordnance Works, Sandusky, Ohio, International Technology
Corporation, March 15, 2002.

Second and third quarter sampling results are contained in Second and
Third Quarterly Background Reports, respectively. And,

Fourth guarter sampling results are contained in the document entitled,
‘Draft First Annual Data Summary and Evaluation Report, International
Technology Corporation, August 29, 2002.

We agree with the above statements.

The purpose of the site-wide GWI quarterly background sampling is to
generate a database to calculate background concentrations in both the
bedrock and overburden (shallow) saturated zones. For clarification, the
bedrock background monitoring well network consists of wells PB-BED-
MW20, PB-BED-MW24, BG8-BEDGW-001, PB-BED-MW25, and PB-
BED-MW?26 while the overburden background monitoring well network
consists of well IT-MWO01 (Figure 1).

The following is a brief synopsis of background sampling activities at the
NPBS.

a. September-October 2001: Due to an indentation in the PVC riser,

overburden well IT-MWO01 could not be sampled. All bedrock
background monitoring wells were sampled for TCL VOCs, TCL
SVOCs, TAL metals (total and dissolved), turbidity, alkalinity,
hardness, TOC, TDS, TSS, chloride, total cyanide, nitrate, and
sulfate.

In addition, bedrock monitoring well PB-BED-MW26 was not sampled
during September-October 2001 due to insufficient water.

. January 2002: Attempts to repair well IT-MWO01 were unsuccessful;

well could not be sampled. All bedrock background monitoring wells
were sampled for the parameters noted in item a. above.

Only unfiltered TAL metals were sampled from background bedrock well
PB-BED-MW26 during the January 2002 sampling event.
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Response 2c:

Response 2d:

Response 2e:

Response 2:

Comment 3:

Response 3:

Comment 4:

¢. April 2002: Due to an indentation in the PVC riser, overburden well
IT-MW01 could not be sampled. All bedrock background monitoring
wells were sampled for the parameters noted in item a. above.

All bedrock background monitoring wells were sampled in April 2002
except well PB-BED-MW26 (insufficient water).

d. July 2002: Well IT-MWO01 was finally sampled for the parameters
noted in item a. above. All bedrock background monitoring wells
were sampled for the parameters noted in item a. above.

All bedrock background monitoring wells were sampled in July 2002
except well PB-BED-MW26 (insufficient water).

e. October 2002: Overburden background well IT-MW01 and all
bedrock background monitoring wells were sampled for the
parameters noted in item a. above with the exception of well PB-BED-
MW?26 which was observed to be dry.

Agreed.

For those wells with adequate recharge, purging and sampling was
performed using low-flow equipment and methodologies. Remaining
wells were purged and sampled using disposable HDPE bailers.

Shaw should have provided an explanation in the submittal as to how
the background overburden well IT-MW01 was repaired for the
purpose of performing ground water sampling.

Repair of the indentation in the PVC riser was not possible to allow a 2-
inch outside diameter pump or bailer to enter the well. Groundwater from
the well was purged and sampled using a peristaltic pump. With a
peristaltic pump, only 3/8-inch Teflon-lined tubing is inserted into the well
for groundwater removal. Information of the sampling method will be
included in Sections 2.2 and 4.2.1 of the Eighth Quarterly Background
Groundwater report.

Shaw should have included chain of custody documentation in the
submittal to represent the fifth quarterly background sampling event.

Chain-of-custody forms for the fifth quarterly sampling were included in the
Sixth Quarterly Background Groundwater report.

Per discussions at a September 11, 2002 meeting at NPBS , the following
determinations have been made in support of the site-wide GWI.
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Response 4a:

Response 4b:

Response 4¢:

Response 4d:

Response 4e:

. Overburden and bedrock background concentrations will be

calculated using total (unfiltered) ground water analytical results.
Total results will also be utilized for screening and risk assessment
purposes.

«

Agreed.

. Analytical results from bedrock well PB-BED-MW26 will be excluded

from the background database as the ground water was observed to
be extremely turbid (muddy).

Agreed.

. Only those anaiytical results ebtained from background wells

sampled using low-flow equipment and methodologies will be used to
generate background ground water concentrations.

Agreed.

. Shaw will utilize either 95% upper tolerance limit statistical

methodologies or the maximum detected concentration of a
constituent of concern (COC), whichever is less, to calculate
background ground water concentrations.

Agreed.

. One-half (/2) of the laboratory reporting limit will be used in

background and statistical calculations for COCs which are non-
detect. Background data acquisition will be continued for at least one
additional sampling event (April 2003) due to the detection of several
nitroaromatics in several of the background bedrock wells.

As noted, one-half of the laboratory reporting limit will be used for COC’s
which are non-detect. Two additional background monitoring wells (PB-
BED-MW?28 and PB-BED-MW29) were installed on off-site property to
assist in further defining the nitroaromatic, VOC, SVOCs, and metals
detections in the groundwater. With the addition of two new wells to the
background monitoring well set, background groundwater sampling was
decided to be continued for an additional four quarters, after the April
2003 sampling. Mention of this was included in the Seventh Quarterly
(September 2003) Background Groundwater Report, Section 1.0, last
paragraph.

Installation of two offsite background bedrock monitoring wells and
one offsite downgradient well (Figure 1). And,
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Response 4f:

To completely define the downgradient area in which nitroaromatics may
be leaving the PBOW property boundary and further define the
groundwater flow interpretation directions, five off-site, downgradient
monitoring wells will be installed. One well will be on the west side of
PBOW (west of well PB-BED-MW?24), one well north of onsite
monitoring well PB-BED-MW19, and three in a general northwest
direction of former monitoring well PB-BED-MW27.

g. Abandonment of downgradient bedrock well PB-BED-MW27 due to
hydrogen sulfide gas.

Response 4g: Correct. To eliminate the hydrogen sulfide odor emanating from monitoring
well PB-BED-MW27 in response to public concerns, the monitoring well was
abandoned in January 2003.
Comment 5: Provided in the table below are dates of background sampling completed
at both the overburden and background monitoring well networks at
NPBS which will be utilized in part for background concentration
calculations (refer to Table 2-2 of the submittal). Shaw should review this
table for accuracy per discussions during the September 11, 2002 meeting
at NPBS.
Saturated Zone Well Sampling Dates
o |
Overburden IT-MWO01 09/27101
01/16/02
04/02/02
07/10/02
10/16/02
additional event
scheduled for April 2003
Bedrock PB-BED-MW20 09/26-27/01 - 10/09/01
PB-BED-MW24 01/15-17102
PB-BED-MW25 04/03-04/02
BG8-BEDGW-001 07/10-12/02
Potentially two more; 10/17-19/02
anticipated installation in 2003 additional event
scheduled for April 2003

Response 5:

Since two additional background monitoring wells (PB-BED-MW-28 and PB-
BED-MW29) have been installed at PBOW, it was decided that background
groundwater sampling would continue for at least four additional quarters. At
the completion of background groundwater sampling, a quarterly background
report will be submitted. The anticipated submittal date is October 2004.

The following is an updated table that presents a list of the background
monitoring wells that have been sampled at the end of the seventh quarterly
sampling event:
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Sampling Dates

Saturated b
Zone Well Sl ol 8|l a|la|la|8| 0|«
o - N o e e =} e o
hay o0 S © < L o <L e
= - - & N o S o o
- & py s < ~ - < &
ﬁ_
Overburden IT-MWO01 B | B |NS NS|NS B | B | B |NS
PB-BED-MW20 B B B LF | LF | LK B LF | LF
PB-BED-MW24 NS (| NS | LF LF LF | LF B LF LF
PB-BED-MW25 NS | NS | LF{LF | LF | LF ]| LF | LF | LF
Bedrock PB-BED-MW26 NS | NS | NS |um | NS | NS | NS | NS | NS

BG8-BEDGW-001 B B |LF|LF |LF | LF|LF|LF |LF

PB-BED-MW28 NS | NS | NS | NS | NS | NS | NS [ NS | LF

PB-BED-MW29 NS | NS | NS | NS | NS | NS | NS | NS | LF

LF - Sampled by Low-Flow

B - Sampled by Bailer

NS - Not sampled

um — Unfiltered TAL metals only

Comment 6:

Three nitroaromatic compounds and benzene, ethylbenzene, methylene,
chloride, xylenes, and bis(2-ethylhexyl) phthalate have been detected in
the bedrock background monitoring network during the period of
background data acquisition. Therefore, an additional quarterly
sampling event(s) will be performed in part to determine the adequacy of
the current network to provide upgradient ground water quality data in
the bedrock and overburden saturated zones.

A decision on the future collection, use, and representativeness of the
background data will have to be discussed between NPBS, US Army
Corps of Engineers, Shaw, and Ohio EPA as (1) benzene, toluene,
ethylbenzene, and xylene occur naturally as a free-phase liquid
(hydrocarbon) in carbonate bedrock (Delaware Limestone) beneath
NPBS and (2) at least one of the nitroaromatic compounds detected in the
background bedrock well network was never manufactured at NPBS.
Additional items for discussion concerning background ground water
quality include;
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Response 6a:

Response 6b:

Response 6¢:

Response 6d:

Response 6e:

Response 6f:

a. Should locations of proposed additional background wells be re-
evaluated.

Two additional wells have been installed at offsite locations, in an upgradient
direction of the PBOW groundwater flow. Groundwater in these locations is
believed to be representative of the background groundwater quality. These
locations were selected in conjunction with the USACE and OEPA.

b. How many data points (i.e., sampling rounds) are appropriate to be
collected from the background meonitoring well networks.

* At least four additional rounds of background groundwater sampling will be

necessary due to the installation of the two new background wells. Quarterly
sampling of the new wells will provide information on the seasonal variability
of groundwater quality. This sampling schedule will provide data consistent
with other background data previously collected for the site.

c¢. How data collected from any additional background bedrock
monitoring wells should be incorporated into the database.

All data collected from the new background monitoring wells by low-flow
sampling methodologies will be entered into the database for calculation of
background inorganic concentrations.

d. Specific methodologies for calculating background concentrations.

Specific methodologies will be calculated by the means presented at the
September 2002 meeting between the OEPA, USACE, NASA, and Shaw.

e. For which COCs should background concentrations be calculated.
And,

Background screening concentrations (BSC) will be derived for inorganics
detected in the background groundwater wells. Background concentrations of
petroleum-related hydrocarbons (polynuclear aromatic hydrocarbons [PAH]
and benzene, toluene, ethylbenzene, and xylene [BTEX]) may be qualitatively
and statistically compared to those found in downgradient (i.e., “site™)
groundwater samples, but no organic compounds will be screened on the basis
of background concentrations.

f. How background and downgradient analytical data will be
statistically evaluated.

Appendix L of the 2002 Groundwater Data Summary and Evaluation Report
describes that the BSC values will be derived from the background
groundwater analytical data using the Chebychev inequality, and that where
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statistical population testing is necessary, the Wilcoxon Rank-Sum test will be
performed.

Comment 7: As previously observed by Ohio EPA, several VOCs compounds were
detected in the bedrock background monitoring well network. : As VOCs
are normally non-naturally occurring, the bedrock wells with observed
detections of VOCs may not be appropriate to characterize background
bedrock ground water quality at the NPBS. As such, additional
background wells may be warranted to be installed at different locales.
NPBS, Ohio EPA, US Army Corps of Engineers, and Shaw need to
discuss this situation as to how it will affect the following items:

a. Calculation of bedrock background concentrations.

b. How the detection of organics in background bedrock wells will affect
the risk-based approach for the site-wide GWI1. And,

c. How the source and rate and extent of contamination in the bedrock
zone is defined due to the existence of naturally occurring
hydrocarbons in the local bedrock saturated zone.

If the detection of organics in the bedrock background monitoring well network is
determined to be related to natural hydrocarbons, then the development of an
organic background database may be warranted similar to the inorganic COCs.
Alternatively, the locations of current and future background (bedrock) monitoring
wells may have to be re-evaluated where locations are secured further upgradient of
NPBS.

Response 7: Two new bedrock monitoring wells (PB-BED-MW28 and PB-BED-MW29)
have been installed upgradient (south) of the PBOW site in response to
detections of organics in other site background wells. The locations of these
two off-site, background bedrock wells are believed to be representative of the
groundwater quality found in the background locations of PBOW. The
organic data will be carefully evaluated to determine whether detections of
petroleum-related compounds (specifically BTEX and PAHs) are from
naturally occurring sources. The concentration of organics in groundwater, if
determined to be naturally occurring, will not be used to derive background
screening concentrations. However, the concentration of naturally occurring
organics may be used to qualitatively compare background to site
concentrations of organics. In addition, the data may be used for population
testing of site versus background. The evaluation of organics in bedrock
groundwater will be done in conjunction with OEPA through interim memos,
conference calls and team meetings.
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