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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 US. 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 11. 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 'INT Area C 

(Figure 1-2). 

Seventh-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, 2001 b), 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, 1996~). 

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. Upgradient groundwater volatile organic compounds (VOC) and 

semivolatile organic compounds (SVOC) data will also help describe regional levels of naturally 
occurring petroleum hydrocarbons. Following completion of the final background sampling 
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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 

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 was 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-MW28 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, 

background groundwater sampling was decided to be continued for an additional four quarters. 

Table 1-1 presents a summary of background groundwater sampling investigations and sampling 

events. 

I. I Objectives 
The objectives, as scoped (USACE, 2001,2003) for the quarterly background sampling, were as 

follows: 

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. 
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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: 

Groundwater sampling procedures 

Results of the background quarterly sampling events (first through seventh quarterly 
events) 

Laboratory analytical data of the seventh quarter (September 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) 

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

and 59 miles west of Cleveland, 0hj.o. 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, VOC, SVOC, 

cyanide, and inorganics. 
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Review of documents and discussions 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 site groundwater. 
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Field A ctivities 

2.1 Investigative Methods 
Seventh quarter groundwater sampling of background monitoring wells was conducted following 

the same procedures used during the previous six background groundwater sampling events. 

Specific sampling procedures are detailed in the approved SSAPISSHP (IT, 2001 a,b). 

2.2 Groundwater Sampling 
Seventh quarter groundwater sampling was conducted from September 16 to 19,2003. 

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-MWOI was not 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 were 

selected to determine if locations of present background monitoring wells are truly in 

"background" locations and to further characterize the background groundwater. Bedrock well 

PB-BED-MW26 was scheduled for sampling; however because the well was dry, no 

groundwater sample could be collected. 

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 samples are presented in Table 2-2. Well locations are shown on 

Figure 2-1. Sample collection logs are provided in Appendix A. 

Two procedures were used for purging and sampling wells. Low-flow minimal drawdown was 

the preferred purging and sampling method in wells where adequate recharge was present. If 

low-flow sampling was possible, water quality measurements were recorded by use of an inline 

flow-through cell connected to a Yellow Springs Instrument Company (YSI) meter. If a well did 

not recharge adequately to use minimal drawdown (low-flow) sampling (i.e., water level dropped 
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6 inches or more), 3 to 5 well volumes of groundwater were removed and samples were collected 

with a bailer. 

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: hydrogen ion 

concentration, oxidation-reduction potential, conductivity, temperature, dissolved oxygen, 

turbidity. 

Samples collected for filtered metals analysis were filtered in the field through a 0.45- 

micrometer high-capacity filter attached to the discharge line of the bladder pump. If the well 

was sampled with a disposable bailer and not with the bladder pump, a hand-operated 0.45- 

micrometer filter was used. Sample filtration, preservation, packing, and shipment were 

performed in accordance with Section 5.4 of the site-wide QAPP (IT, 1996b). 

Groundwater recharge rates permitted six of the seven wells to be sampled using low-flow 

minimal drawdown sampling methodology, including the following wells: PB-BED-MW24, PB- 
BED-MW25, PB-BED-MW20, BG8-BEDGW-001, PB-BED-MW28, and PB-BED-MW29. A 
groundwater sample could not be collected from background bedrock monitoring well PB-BED- 

MW26 due to an insufficient water column (1 -56 feet). Based upon groundwater level 

measurements from previous events, the calculation of the small water column, and the minimal 

water recharge in the well, groundwater from monitoring well PB-BED-MW26 was not sampled. 

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, the low-flow pump, and the flow- 

through cell of the YSI meter were the only instruments that needed 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 
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items were used for each well. To prevent damage to sensitive membranes, the water quality 

instrument (YSI 650) was thoroughly rinsed only with deionized water. 

2.4 ID W Management 
IDW generated during the September 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 40 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-MW29 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. 

At the time of this report submittal, the September 2003 nonhazardous purge and 

decontamination water remains at the Shaw office in Findlay, Ohio. Current plans are to dispose 

the water by one of two methods: either through a publicly owned treatment works discharge 

permit following OEPA disposal guidelines or, as previously disposed, through a registered 

disposal company (US Liquids or Evergreen landfill). Final decision for disposal is being 

determined by the USACE. 
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3.0 Analytical Program 

Sevem 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 September 2003 background is provided in Appendix B. The analytical results are 

summarized in Appendix C. 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 D. A data quality evaluation is located in Appendix E. Chain-of-custody 

documentation is provided in Appendix F. Appendix G 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 

60014-79-020, 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 seventh 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 111 

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 DQOs for this project were to produce scientifically valid data of known accuracy and 

precision that were complete with respect to identified critical samples, comparable with similar 

data types, and representative of the media sampled so as to be useful for the cited purposes. 

Evaluation of the data using the DQOs and the data validation process resulted in the 

determination that most of the data set is valid and of sufficient quality to meet the objectives of 

the investigation. A complete evaluation of the analytical results is given in the data quality 

evaluation found in Appendix E. 

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: 

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

For organics, if the sample result is greater than the 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. 

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. 

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." 

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 
Background groundwater data are not subjected to risk assessment screening in this document. 

For non-background groundwater data, analytical results are compared against risked-based 

screening concentrations (RBSC). 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 ; noncancer-based RBSCs are based on an HQ of 1. Adjusting the HQ downward accounts 

for possible additive effects of multiple chemicals during risk-based screening. For cancer-based 

effects, both FU3SCs 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. 

No attempt was made to develop RRSCs 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). 

All tables in Chapter 4.0 include a column for maximum detected concentrations (MDC) and a 

column for PBOW background screening concentrations (BSC). The MDC represents the 

maximum concentration of a particular analyte detected within an area of concern. Although 

"B7'-qualified data are identified on the tables, "B"-qualified results are not included in the MDC 

as all "B"-qualified data will be removed during the baseline human health risk assessment 

(BHHRA). MDC results for the area of concern may change as additional groundwater samples 

are collected. BSC values have not been established, and BSC values for inorganics are denoted 

by "to be determined" (TBD). Three additional background groundwater sampling events will 

be conducted (December 2003, March and June 2004) prior to the completion of the RI; the 
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BSCs for inorganics will be based on the resulting data set. These BSC results will be included 

in the RI and the BHHRA. 

A true screening will be performed in the BHHRA to compare site groundwater analytical results 

to the RBSCs; site inorganics results will be additionally compared to BSC. The RBSCs and 

their eventual use for screening in the BHHRA are discussed in Subsection 3.4.1. PBOW BSCs 

and their use in the risk assessment are discussed in Subsection 3.4.2. Although it does not 

directly apply to this background report, the BHHRA protocol for screening and evaluating 

analytes detected in groundwater is depicted on Figure 3-1 and briefly discussed in Section 3.4.2. 

3.4.1 Risk-Based Screening 

In the BHHRA, RBSCs will be used to screen chemicals detected in site groundwater. RBSCs 
* * 

correspond to an ILCR of one in one rnili&n (1E-6) or an HQ of 0.1, whichever would result in a 

lower concentration value. 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 process, depicted on Figure 3-1, 

that will be used in the BHHRA. For inorganics, this protocol includes the background 

screening described in Section 3.4.2 below. Based on the findings of the BHHRA, a chemical 

exceeding its RBSC may or may not be subject to cleanup. 

3.4.2 Background Screening 
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. Therefore, the BSC column on the tables in Chapter 

4.0 are left as "TBD." The finalized BSCs will be included in analogous tables in the Rl as 

points of reference, but screening on the basis of background is performed in the BHHRA. 

Background screening in the BHHRA will apply only to inorganic constituents that exceed 

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 
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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. 

3.4.3 Screening and Risk Evaluation Protocol 

In the BHHRA, the on-site groundwater MDC for a given inorganic analyte that exceeds its 

RBSC will be screened against its BSC. Figure 3-1 depicts how risk-based and background 

screening support the risk assessment decision process. The "further evaluation" box shown on 

Figure 3-1, just before the "risk management decision," may include a spatial analysis of the data 

to determine whether the elevated concentrations are found in a small isolated plume or are more 

evenly distributed throughout the site. This analysis would also examine the potential effect of 

the distribution on remediation decisions. A geochemical evaluation may be performed for 

inorganics 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 September 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 and PB-BED-MW25, and 

newly installed background wells PB-BED-MW28 and PB-BED-MW29. A groundwater sample 

was not collected from background well PB-BED-MW26 because it was basically dry. 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. 

4.2 Analytical Results 
The following sections present the blank-evaluated results of the first through the seventh 

quarterly sampling events. As a comparison tool, the November 1997, May 1998, and previous 

results are shown on Figure 2-1 with the September 2003 data. Analytical detections for the first 

through seventh quarters are presented in Table 4-1. All seventh quarter analytical data are 

presented in Appendices C and D. 

4.2.1 Background Monitoring Wells 
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, BG8-BEDGW-001, PB-BED-MW26, PB-BED-MW28, and 

PB-BED-MW29 (Figure 2-1). Groundwater fiom background wells was analyzed for VOCs, 

SVOCs, nitroaromatics, metals (total and dissolved), cyanide, and water quality parameters. 

Groundwater fiom overburdedshale well IT-MWO1 was not scheduled to be collected during 

September 2003 sampling. 

Previous and current groundwater sampling results of background overburdenfshale and bedrock 

monitoring wells are described in the following subsections. 
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September/October 2001, Dry Season Sampling Event (First Quarterly). Due to an 

indentation of the polyvinyl chloride (PVC) riser, monitoring well IT-MWO1 could not be 

sampled. 

January 2002, Wet Season Sampling Event (Second Quarterly). On January 16,2002, 

an attempt was made to repair IT-MWO1. 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-MWO1 well 

construction diagram showed that the bottom of the only riser joint (3.2 feet stickup to 4 feet 

below ground surface) is located within the filter pack. 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 Quarferly). Due to an indentation of the 

PVC riser, monitoring well IT-MWOl 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). 
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September 2003, Dry Season Sampling Event (Seventh Quarterly). Overburden/shale 

monitoring well IT-MWO1 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-MWO1 

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 [pgIL]) and carbon 

disulfide (April 2003 - 0.1 pg/L) were "B" qualified. One SVOC (diethyl phthalate - April 

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 the background monitoring wells. Six VOCs 

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

well PB-BED-MW24, and nine 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-ethylhexy1)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 groundwater 

sample from well BG8-BEDGW-001, nine unfiltered and eight filtered metals were detected, 

thirteen unfiltered and filtered metals were detected in PB-BED-MW20, eight unfiltered and 

seven filtered metals were detected in PB-BED-MW24, and nine unfiltered and nine filtered 

metals were detected in PB-BED-MW25 (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 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-MW24. 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 (eleven unfiltered and eleven 

filtered), PB-BED-MW20 (ten unfiltered and ten filtered), PB-BED-MW24 (ten unfiltered and 
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ten filtered), and PB-BED-MW25 (ten unfiltered and seven 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 

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- 

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

MW25. The only SVOCs that were detected were naphthalene and 2-methylnaphthalene from 

well PB-BED-MW24. Groundwater from well BG8-BEDGW-001 contained eleven unfiltered 

and nine filtered metals, PB-BED-MW20 contained thifieen unfiltered and twelve filtered, PB- 

BED-MW24 contained seven unfiltered and eight filtered, and PB-BED-MW25 contained nine 

unfiltered and eight filtered metals (Table 4-1). 

July 2002, Dry Season Sampling Event (Fourth Quarterly). No nitroaromatic 

compounds were detected in any of the background monitoring wells. VOCs acetone and 2- 

butanone were detected in groundwater from well BG8-BEDGW-001; acetone, benzene, 

bromomethane, 2-butanone, and toluene were detected in groundwater from well PB-BED- 

MW20; acetone, benzene, 2-butanone, ethylbenzene, toluene, and total xylenes were detected in 

groundwater from PB-BED-MW24. Acetone and carbon disulfide were detected in well PB- 

BED-MW25. SVOC bis(2-ethylhexy1)phthalate was detected in wells BG8-BEDGW-001, PB- 

BED-MW24, and PB-BED-MW25. Groundwater from monitoring well PB-BED-MW24 also 

exhibited SVOC compounds 2,4-dimethyphenol, 2-methylnaphthalene, and naphthalene. 

Groundwater from well BG8-BEDGW-001 showed detections of twelve unfiltered and eleven 

filtered metals; groundwater from well PB-BED-MW20 contained ten unfiltered and ten filtered 
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metals. Groundwater from well PB-BED-MW24 detected sixteen unfiltered and seven filtered 

metals, and groundwater in well PB-BED-MW25 exhibited eight unfiltered and nine 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. 

VOCs acetone and carbon disulfide were detected in groundwater from well BG8-BEDGW-001; 

benzene, carbon disulfide, and toluene in groundwater from well PB-BED-MW20; benzene, 

ethylbenzene, toluene, total xylenes, and carbon disulfide were shown in well PB-BED-MW24; 

and acetone, benzene, total xylenes, and carbon disulfide were found in groundwater from well 

PB-BED-MW25. The only SVOC that was detected in the groundwater was 

2-methylnaphthalene, and it was from monitoring well PB-BED-MW24. Groundwater from 

well BG8-BEDGW-001 exhibited nine unfiltered and nine filtered metals; groundwater from 

well PB-BED-MW20 showed twelve unfiltered and eleven filtered metals; groundwater in well 

PB-BED-MW24 exhibited nine unfiltered and nine filtered metals; and groundwater in well PB- 

BED-MW25 showed nine unfiltered and nine 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 from well BG8-BEDGW-001; benzene, carbon disulfide, and methylene chloride 

(B qualified) were detected in groundwater from well PB-BED-MW20; acetone, benzene, 

ethylbenzene, methylene chloride, toluene, and total xylenes were detected in groundwater from 

well PB-BED-MW24; and carbon disulfide was detected in the groundwater from well PB-BED- 

MW25. The only SVOC compounds detected were 2-methylnaphthalene and naphthalene and 

they were found in the groundwater in well PB-BED-MW24. Groundwater from well BG8- 

BEDGW-001 showed detections of ten unfiltered and eleven filtered metals; well PB-BED- 

MW20 showed detections of twelve unfiltered and ten filtered metals; groundwater in well PB- 

BED-MW24 exhibited ten unfiltered and eight filtered metals; and groundwater in well PB- 

BED-MW25 showed detections of nine unfiltered and eleven 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 in the 

groundwater from background monitoring well PB-BED-MW20. The compound was "J" 
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qualified, meaning it was detected but it was below the laboratory's reporting limit. VOCs 

acetone and total xylenes were detected in the groundwater from well PB-BED-MW29 and 

benzene, toluene, and total xylenes were detected in well PB-BED-MW24. No SVOCs were 

detected in groundwater from any well above laboratory reporting limits. Groundwater fiom 

well BG8-BEDGW-00 1 showed detections of 9 unfiltered and 9 filtered metals; groundwater 

from well PB-BED-MW20 exhibited 13 unfiltered and 13 filtered metals; groundwater from PB- 

BED-MW24 contained 8 unfiltered and 9 filtered metals; and groundwater from well PB-BED- 

MW25 showed detections of 10 unfiltered and 9 filtered metals. Groundwater in the newly 

installed background well PB-BED-MW28 exhibited 1 1 unfiltered and I I filtered metals 

detections, while groundwater in well PB-BED-MW29 showed 11 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 sampling events (November 1997 to September 2003). 

Nitrobenzene was found in the groundwater from wells PB-BED-MW20, PB-BED-MW24, and 

PB-BED-MW25. Nitroaromatics 2,6-DNT, RDX, and 2,4,6-TNT were detected in groundwater 

from PB-BED-MW24. Benzene, ethylbenzene, toluene, total xylenes, and carbon disulfide were 

detected in the groundwater from wells PB-BED-MW20 and PB-BED-MW24. Acetone, 

benzene, total xylenes, and carbon disulfide were detected in the groundwater in well PB-BED- 

MW25. SVOCs naphthalene and 2-methylnaphthalene were detected only in well PB-BED- 

MW24. Twenty-two different unfiltered and 19 filtered metals were detected in the groundwater 
fiom background wells. Excluding the nutritionally essential compounds (calcium, magnesium, 

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: 

Continued monitoring and collection of groundwater from the 7 existing background 
bedrock monitoring wells (remaining sampling events are scheduled for December 
2003 and March and June 2004) 

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

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 
Seventh Quarterly Background Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

II IT 1 August 2001 1 Dry I Groundwater RI 1 Included installation of 3 background bedrock wells. II 

Investigation 
Conducted By 

RI - Remedial Investigation. 
IT - IT Corporation. 
'Shaw - IT Corporation was purchased by Shaw Environmental and Infrastructure, Inc. June 6, 2002 and 

given the name Shaw Environmental, Inc. 

Date of Activity 

IT 

IT 

IT 

ashaw 

Shaw 

Shaw 

Shaw 
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U I u u I I u W a L c I  

Level 
Conditions 

September- 
October 2001 

January 2002 

April 2002 

July 2002 

October 2002 

April 2003 

September 2003 

Designation 

Dry 

Wet 

Wet 

Dry 

Dry 

Wet 

Dry 

Activity 

1st Quarterly 
Background 

2nd 
Background 

3rd Quarterly 
Background 

4th 
Background 

5th Quarterly 
Background 

6th 
Background 

7th 
Background 

Low-flow groundwater sample collection from background wells 
and selected non-background wells. 

Low-flow groundwater sample collection from background wells. 

Low-flow groundwater sample collection from background wells 
and selected non-background wells. 

Low-flow groundwater sample collection from background wells. 

Low-flow groundwater sample collection from background wells. 

Low-flow groundwater sample collection from background wells. 

Low-flow groundwater sample collection from background wells, 
including new backgroud wells PB-BED-MW28 and PB-BED- 
MW29, 



Table 2-1 

Summary of Groundwater Samples Collected 
Seventh Quarterly Background Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

11 Well I Sample ( Sample 1 Sample (1 11 Identification Identification Date Number !I 

a Field duplicate. 
b Field split. 
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Table 2-2 

Final Field Measurements of Groundwater Samples 
Seventh Quarterly Background Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 1 of 2) 

KNJ\PBOWTTH QTR\Table 2-Z.xls(2-2)\12117/2003(2:12 PM) 



Table 2-2 

Final Field Measurements of Groundwater Samples 
Seventh Quarterly Background Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

(Page 2 of 2) 

Water quality measurements recorded at time of sample collection. PID and H2S readings taken as monitoring well lid removed. 

"C - Degrees Celsius. 
Eh - Oxidation-reduction potential. 
H2S - Hydrogen sulfide. 
gal - Gallons. 
~mhoslcm - Micromhos per centimeter. 
mV - Millivolts. 
NA - Not applicable. 
NM - Not measured. 
NR - Not recorded. 
NTU - Nephelometric turbidity unit. 
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. 

Well Identification 
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Date Time 
Low-Flow 
Sampled 

PID 
(ppm) 

H2S 
(ppm) 

Eh 
(mV) pH 

Conductivity 
(pmhoslcm) 

Turbidity 
(NTU) 

Dissolved Oz 
( P P ~ )  

Temperature 
("c) 

Volume 
Purged 

(gal) 



Table 3-1 

Summary of Analytical Parameters and Methods 
Seventh Quarterly Groundwater Report 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

Sample 
Matrix 

Groundwater 
(Monitoring Well) 

Analytical 

Nitroaromatic Compounds 
TCL Volatile Organic Compounds 

TCL Semivolatile Organic Compounds 
TAL Metals (TID) 

Turbidity 
Alkalinity 
Hardness 

Total Organic Carbon 
Total Dissolved Solids 

Total Suspended Solids 
Chloride 

Cyanide, total 
Nitrate 
Sulfate 

Analytical 
~ e t h o d ~  

SW-846 8330M 
SW-846 503018260B 

SW-846 351 OCl8270C 
SW-846 3005N6010B/7470A 

EPA 180.1 
EPA 310.1 
EPA 200.7 
EPA415.1 
EPA 160.1 
EPA 160.2 
EPA 325.2 

SW-846 9012A 
EPA 353.2 
EPA 375.4 

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

b Analyses found in the US. 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. 

TID - Total and dissolved (i.e., filtered). 
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Does site MDC 
r 

Protocol for Screening 
and Risk Evaluation 

Figure 3-1 

Does site MDC 

T 

Perform populationa 
testing (e.g., WRS). L 

STOP, 
No further 
evaluation. 

I Carry analyte 
. I through RA process. 

No 

- 

contributes to risk 

I 

1 Further evaluation 
.+ 

Notes: 
a A Judgment may be made at this step to forego or modify popuiatlon 
testing If the site data is clearly greater than background andlor 
individual exceedances suggest the presence of a hot spot. In such 
cases, Vle analyte would be carried into the risk assessment process. 

BSC - Background screening concentration. 
MDC - Maximum detected concentration. 
OEPA - Ohio Environmental Protection Agency. 
RA - Risk assessment. 
RBSC - Risk-based screening concentration. 
WRS - Wilcoxon tank sum (test). 

(e.g., geochemical, 
spatial, as applicable). 
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Sample Collection Log 
Shaw E & I, Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: IT-BG8-BEDGW-00 1 Collection Date: dl&/03 

Sample Number: DC3000 Collection Time: [yf,?,, 

Sample Name: PBOW-03-IT-BG8-BEDGW-001-GW-DC3000 Start Depth: /17( 

Sampling Method: Low Flow End Depth: -- 
Sample Type: GW 

Sample Purpose: REG 

Analytical Suite Containers 
- -- 

LTERED METALS 11 - 250 mL HDPE 

ITOTAL METALS 
- - 

11 - 250 mL HDPI? 

1 EXPLOSIVES I1 - 1 LArnb. G l s a  

1 VOLATILES 13 - 40 mL Vial 

1 SEMIVOLATILES 12 - 1 L Arnb. GI& 

1 TOC 12 - 40 mL Vial 

ALKALINITY 

CHLORIDE 

NITRATE 

SULFATE 

TURBIDITY 

1 HARDNESS 11 - 250 mL HDPI? 

Sample Matrix: WATER 

Sample Team: KesslerLParham 

Sketch Location 

Comments: 



Shaw E & I, Inc. 

Page 2 of 3 

GROUNDWATER PURGE FORM 

Location Code: IT-BG8-BEDGW-001 

Sample Number: DC3000 

-- 

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



GROUNDWATER SAMPLING FORM Page 2 of3  

Project Number: 843656 Collection Date: Form Completed By: a k#hCL *c 

Collection Tim sampler(+): 2 &LQ, /#, XCY~/@I. 

I MONITORING WELL PURGE CALCULATIONS 

Volume of Water in  Casing: Gallonslfoot = 0.041 x d2, where d is casing diameter in inches = (0.041 x ( 12) = g a lift 

I Well Volume (gallons) =Water Column (ft) x Gallft = ft x Galift = 

Volume of Water in  Filter Pack: Gallonslfoot e dia. in i n c l A d n c h e s  = 0.041 x (( ) - ( )') = gallft 

porosity (0.3) = ((Screen Height ft + ft) x gallft) x 0.3 = gallons 

I 
-- 

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

k Volume + Well Volume = gal + - gal = gal 

I Volume of Water in Tubing: 114" ID Tubing = 001 Literslft. 318' ID Tubing = 002 Literslft. 2" Bladder Pump Volume = 0.3 Liters Tubing Length = dfi, 

2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.) 

-- -. 1 Tubing Volurne (Liters) = (rubing Literdft. x Tubing length] + Pump volume) x 3 = ([0.01 Uft x d f t ]  + 0.3 L ) x 3 = /, L 
I 

Total Volume Purged: / f% L Liters to gallons = L x 0.26gaVL 2 I, 94 A 026 7 8 3 7 7 

4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.) 
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Sample Collection Log 
Shaw E & I ,  Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: PB-BEaMW20 

Sample Number: DC3001 

Collection Date: - 
Collection Time: 

Sample Name: PBO W-03-PB-BED-MW20-GW-DC300 1 Start Depth: 72 
Sampling Method: Low Flow 

Sample Type: GW 

Sample Purpose: REG 

Analvtical Suite Containers 

End Depth: - 
Sample Matrix: WATER 

Sample Team: KesslerRarham 

Sketch Location 

TSS I I 

!LTERED METALS 

TOTAL METALS 

EXPLOSIVES 

VOLATILES 

SEMIVOLATILES 

TOC 

CYANIDE 

ALKALINITY 
CHLORIDE 

NITRATE 

SULFATE 

TDS 

Comments: lPT@=&D . 
au , CP 

1 - 250 mL HDPE 

1 - 250 mL HDPE 

I - 1 L Amb. Glass 

3 - 40 mL Vial 

2 - 1 L Amb. Glass 

2 - 40 mL Vial 

1 - 1  LHDPE 

I - 1 LHDPE 

TURBIDITY 

HARDNESS 

Reviewed byIDate 

?/(&h 

N t  

1 - 250 mL HDPE 



A) 
S haw 

Page 2 of 3 

GROUNDWATER PURGE FORM 
Shaw E & I, Inc. A x /  ! ~ ~ 6 ~ ; ~  r - d v  vey  ,g 
Location Code: PB-BED-MW2O -fed V / ~ C V ; D V S ~  5 ~ 1 4  
Sample Number: DC3001 ~ h k -  

Abbreviations: BTOC - Below top o - 
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Sample Collection Log 
Shaw E & I, Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: PB-BED-M W24 Collection Date: / 2 0 3  
Sample Number: DC3002 Collection Time: / 7 0 
Sample Name: PBOW-03-PB-BED-MW24-GW-DC3002 Start Depth: 7 6 ,50  ' 
Sampling Method: Low Flow End Depth: 3 6- 6 1 

Sample Type: GW 

Sample Purpose: REG 

Sample Matrix: WATER 

Sample Team: Kessler/Parham 

Analytical Suite Containers Sketch Location 

168 5 Reviewed by/Date: b + k  hk93 

iLTERED METALS 

TOTAL METALS 

EXPLOSIVES 

VOLATILES 

SEMIVOLATILES 

TOC 

CYANIDE 

ALKALINITY 

CHLORIDE 

NITRATE 

SULFATE 

TDS 

TSS 

TURBIDITY 

HARDNESS 

2 - 40 mL Vial 

1 - 1 LHDPE 

1 - 1  LHDPE 

1 - 250 mL HDPE 

1 - 250 mL HDPE 
1 - 250 mL HDPE 

1 - 1 L Amb. Glass 

3 - 40 mL Vial 

2 - 1 L Amb. Glass 

A 
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GROUNDWATER PURGE FORM 
\ 

Shaw E & I, Inc. 

Location Code: PB-BED-MW24 

Sample Number: DC3002 

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

\ \ 



GROUNDWATER SAMPLING FORM Page 3 of2  

Project Number: 843656 Collection Date: ? J ? o ~  Form Completed By: 

Project Name: .#'& LJ Collection Time: / @ Sampler(*): _% t &/A&- 
Investigation Site: %& Sample ~i l tered@~o):  e-G%/5 

@ RFNCOC Number: IY) 1703 %-K+c WeatheriTemp: $rrr-VGhb Reviewed By: k ?hb 
L 

1 MONITORING WELL INFORMATION ruse tor, of casina lTOCl for all measurements1 - .  

t MONITORING WELL PURGE CALCULATIONS 

Well Number: 

Well condition: / " $  
TOP of screen: -2 55 
Screen Height: /5  ' 
Casing Type: -/YC 

I Volume of Water in Casing: Gallonslfoot = 0.041 x d2, where d is casing diameter in inches = (0.041 x ( 12) = gallft 

Well Volume (gallons) = Water Column (ft) x Gallft = ft x 

Outside Casing Dia. (in): 

Depth to Product (ft): M/2- 
Total Well Depth (ft): 7 f l  

Remarks: I 

Depth to Water (ft): 2% 27 I 

Water Column: 12 77 
Top of Filter Pack: j p  

&A&&/ Pump Type: 

1 Tubing Volume (Liters) = ([Tubing Literslft. x Tubing length] + Pump volume) x 3 = ([0.01 Uft x wft] + 0.3 L ) x 3 = 2, / 5 L 

Odor: 5& &S 
Vapor ~ o n i t d  Type: 

Vapor Monitor SIN: I 

Reading (ppm): LEL*? % 0 2 = 3 7 %  

m%2. 9 C = 0 ppm H~S=- ppm 

Depth Pump Set: 76 

I Total Volume Purged: 7. 5 L Liters to gallons = L x 0.26gaVL P 3. ) 5 A 8% 24 ~d , 55 
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Sample Collection Log 
Shaw E & I, Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: PB-BED-MW25 Collection Date: 

Sample Number: DC3003 Collection Time: 12 2.3 

Sample Name: PBOW-03-PB-BED-MW25-GW-DC3003 Start Depth: 

Sampling Method: Low Flow End Depth: ' 
Sample Type: GW Sample Matrix: WATER 

Sample Purpose: REG Sample Team : Kesslerff arham 

Analytical Suite 
ILTERED METALS 

- - -- 

I rOTAL METALS 

VOLATILES 

SEMIVOLATILES C 
CHLORIDE 

SULFATE 

Containers Sketch Location 
1 - 250 mL HDPE 

1 - 250 mL HDPE 

1 - 1 L Amb. Glass 

3 - 40 rnL Vial 
2 - 1 L Arnb. Glass 

2 - 40 mL Vial 

TDS 

TSS 
TURBIDITY - 
HARDNESS 1 - 250 mL HDPE 

\ 

Comments: 6.4 4 - L F ~ J  

k % ~ ?  Reviewed by/Date: 
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Sample Collection Log 
Shaw E & I ,  Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: PB-BED-MW25 Collection Date: 9, /a 03 
Sample Number: DC3003-MS Collection Time: ~2 .a  

Sample Name: PBO W-03-PB-BED-MW25-GW-DC3003-MS Start Depth: 74 . 

Sampling Method: Low Flow End Depth: - 
Sample Type: GW Sample Matrix: WATER 

Sample Purpose: REG Sample Team: KesslerIParham 

Analytical Suite Containers 

1 - 250 mL HDPE 

VOLATILES 3 - 40 mL Vial 

Sketch Location 

SEMIVOLATILES 

TOC 

CYANIDE 

ALKALINITY ' 

CHLORIDE 

NITRATE 

SULFATE 

TDS 

TSS 

TURBIDITY 

HARDNESS 

Comments: See sample# DC3003 for location and purge information 

2 - 1 L Amb. Glass 

2 - 40 rnL Vial 

1 - 1 LHDPE 

1 - 1 L HDPE 

1 - 250 mL HDPE 

Logged by/Date: Reviewed by/Date: z/& > 
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Shaw E & I, Inc. 

Sample Collection Log 
Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: PB-BED-MW25 Collection Date: 7 / 8; 8 3 

Sample Number: DC3003-MSD Collection Time: l2ro 
Sample Name: PBOW-03-PB-BED-MW25-GW-DC3003-MSD Start Depth: 35 ' 
Sampling Method: Low Plow End Depth: r--- 

Sample Type: GW Sample Matrix: WATER 

Sample Purpose: REG Sample Team: KesslerRarham 

Analytical Suite Containers Sketch Location 

CYANIDE 

LTERED METALS 

TOTAL METALS 

EXPLOSIVES 

VOLATILES 

SEMIVOLATILES 

TOC 

ALKALINITY I 

1 - 250 mL HDPE 

1 - 250 mL HDPE 

1 - 1 L Amb. Glass 

3 - 40 mL Vial 

2 - 1 L Amb. Glass 

2 - 40 mL Vial 

CHLORIDE 
NITRATE 

Comments : See samde# DC3003 for location and vuree information 

SULFATE 

TDS 
TSS 

TURBIDITY 

HARDNESS 

Reviewed bymate: 

1 - 1  LHDPE 

1 - 250 mL HDPE 

i : 
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Sample Collection Log 
Shaw E & I, Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: 

Sample Number: 

Sample Name: 

Collection Date: 

Collection Time: j z2J 
Start Depth: / 

SamplingMethod: Low Plow End Depth: 

Sample Type: GW Sample Matrix: WATER 

Sample Purpose: FD Sample Team: KessledParham 

Analytical Suite Containers Sketch Location 
1 FILTERED METALS 11 - 250 mL HDPE I 

I 1  - 1 ~ z b .  Glass 

IVOLATILES 13 - 40 mL Vial 1 
-- 

I SEMIVOLATILES 12 - 1 L Amb. Glass 1 

Comments: See sample # DC3003 for location and purge information. 

0 J Reviewed by/Date: @LO& & $ ~ & 3  
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Shaw E & I, 

Location Code: 

Sample Number: 

Sample Name: 

Sampling Method: 

Sample Type: 

Sample Purpose: 

Sample Collection 

Analytical Suite 

Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Collection Date: z/% 8 3  
Collection Time: j 223  

PBOW-03-PB-BED-MW25-GW-DC3007 

Low Flow 

GW 

Start Depth: 3s ' 
End Depth: 

Sample Matrix: WATER 

FS Sample Team: KesslerJParham 

Containers Sketch Location 
'LTERED METALS 11 - 250 mL HDPE I 

Comments : See sarnvle # DC3003 for location and vurae information. 

TOTAL METALS 

EXPLOSIVES 

VOLATILES 

/& & 3 Reviewed bymate: 
w 

1 - 250 mL HDPE 

1 - 1 L Amb. Glass 

3 - 40 rnL Vial 
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s haw GROUNDWATER PURGE FORM 
Shaw E & I, Inc. 

Location Code: PB-BED-MW25 

Sample Number: DC3003 

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



- - - - - - pp -- - - - 
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Sample Collection Log 
Shaw E & I, Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: PB-BED-MW28 
9 L.& s-/. 

Collection Date: $:,,7. f 

Sample Number: DC3004 Collection Time: 0 
Sample Name: PBO W-03-PB-BED-MW28-GW-DC3004 Start Depth: 7 I 5 I 

K 

Sampling Method: Low Flow 

Sample Type: GW 

Sample Purpose: . REG 

Analytical Suite Containers 

1 - 250 rnL HDPE 

VOLATILES 3 - 40 mL Vial 

1 SEMIVOLATILES 12 - 1 L Amb. Glass 

TOC 

CYANIDE 

ALKALINITY 

CHLORIDE 

Sample Matrix: WATER 

Sample Team: Kessler/Parham 

2 - 40 mL Vial 

I - 1 LHDPE 

TDS 

TSS 

TURBIDITY 

HARDNESS 

Sketch Location 

1 - 250 mL HDPE 

Reviewed by/Date: 
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GROUNDWATER 
Shaw E 8 I, Inc. 

Location Code: PB-BED-MW28 

Sample Number: DC3004 

PURGE FORM 

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



GROUNDWATER SAMPLING FORM Page 2 o f 5  

Project Number: 843656 Collection Date: - s 1 7 . ~ 3  Form Completed By: 2&& P& 
Project Name: ~&J/F/  w Collection Time: b9/ 5 sampler(s): Z. - , 
Investigation Site: c 

RFNCOC Number: %27 f ~ '  TL- Reviewed By: 

Well ~abeled fie9 NO): 

s a m p l e ] P ] B I O l W l - [ O ] 3 1 - I P l B I - I B ] E I D ] - I M ] W ] 2 1 8 ] - ( G I W I - I D l C ] 3 1 O j O 1 4 j  
Name 

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

Well Condition: 

Well Number: &$ - 4 ~ 8  - AW 2-r 
Well Secure 

Top of Screen: 24-65 
Screen Height: 15 
Casing Type: 2'' $?A5 

Outside Casing Dia. (in): A'' 
Depth to Product (ft): 

Odor: 
4 

Vapor Monitor Type: y#f& 
Total Well Depth (ft): q/ 9 /17 
Depth to Water (ft): 97 

I 

Water Column: 3 3 ,  @7 

I t MONITORING WELL PURGE CALCULATIONS 

Vapor Monitor SIN: I 0 x 2  9% . 
Reading (ppm): LEL= 8 % O z = ~ p ~ q %  

C = 0 ppm HzSm 0 ppm 

Top of Filter Pack: /7, 5 
Pump Type: hh~de, 

Depth Pump Set: 

Pump Settings: 
* 

Remarks: 

( Tubing Volume (Liters) = (pubing Liters&. x Tubing length] + Pump volume) x 3 = (10.01 Uft x m ]  + 0.3 L )  x 3 = 2,0  */ L 

- - 

Volume of Water in  Casing: Gallonslfoot = 0.041 x d2, where d is casing diameter in inches = (0.041 x ( 1') = gallft 

Well Volume (gallons) = Water Column (ft) x Gallft = ft x 

Volume of Water i n  Filter Pack: Gallonslfoot =) = gallft 

Filter Pack Volume (gal) = ((Screen Height + Sand Above Set o gallft) x 0.3 = gallons 

Purge Well Volume: Purge Well Volume - Filt 

1 x Purge Well Volume* 

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

Volume of Water in  Tubing: 114" ID Tubing = 0.01 Literslft. 318" ID Tubing = 0.02 Literslft. 2" Bladder Pump Volume = 0.3 Liters Tubing Length = ,&&. 

3 x Purge Well Volume (gal.) &e Well Volume (gal.) 4 x Purge Well Volume (gal.) 5 x Purge Well Volume (gal.) 
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Sample Collection Log 
Shaw E & I, Inc. Plum Brook Ordnance Works 

Project No: 843656 Project Manager: S. Downey 

Location Code: PB-BED-MW29 Collection Date: @h[t)J 

Sample Number: DC3005 Collection Time: /gxo 
Sample Name: PBOW-03-PB-BED-MW29-GW-DC3005 Start Depth: t 

Sampling Method: Low Flow End Depth: - 
Sample Type: GW 

Sample Purpose: REG 

Sample Matrix: WATER 

Sample Team: KesslerlParham 

Analytical Suite Containers Sketch Location 

- .  . - _ .  .-. 

Comments: 

Reviewed byDate: d K d  q / 4 3  



L-_ . & Shawv- 
GROUNDWATER PURGE FORM 

Shaw E & I, Inc. 

p a/ 32 M (~'4acl.~ 3.v,', wL 37-90' 
Location Code: PB-BED-MW29 U"P 
Sample Number: DC3005 

Water Qualitv Parameter Measurements 

Page 2 of 3 

- -- 

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



Data Validation Summary Report 
Quarterly Groundwater Sampling - September 2003 

Plum Brook Ordnance Works 

Introduction 

Level I11 data validation was performed on environmental samples collected from Plum Brook 

Ordnance September 2003 sampling event. The analytical data consisted of one sample delivery 

group (SDG), PB044, which was analyzed by Sevem Trent Laboratories. The following samples 

were validated for this investigation. 

The parameters for which the data were analyzed and validated are identified below: 

SDG Number 
PB044 

I! Parameter (Method) 

Sample Number 
DC3000, DC3001, DC3002, DC3003, DC3004, DC3005, DC3006 

Volatiles by SW846 503018260B 
Semivolatiles by SW846 35 10C/8270C 

Nitroaromatic and Nitramine Explosives by SW846 8330 
Total and Dissolved Metals by SW846 3 OO5AI6O 1 OBI747OA 

Wet Chemistry - Chloride, Cyanide, Hardness, Nitrate, Sulfate, 
Alkalinity, Total dissolved solids (TDS), Total organic carbon (TOC), 

Total suspended solids (TSS), and turbidity 

2.0 Procedures 

The sample data were validated following the logic identified in the USEPA Contract 

Laboratory Program (CLP) National Functional Guidelines For Inorganic Data Review (July 

2002) and USEPA Contract Laboratory Program National Functional Guidelines For Organic 

Review (October 1999) for all areas except blanks. Region 111 Laboratory Data Validation 

Functional Guidelines for Evaluating Inorganic Analyses (April 1993) and Region III National 
Functional Guidelines for Organic Data Review (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 (SOPS) were applied to all sample results. As the result of the use of Update I11 

SW846 test methods for the analytical data and the application of the CLP guidelines during the 

KN3\PBOW\7th QI rDV Surnrnary.doc\12/16/2003(6.05 PM) 1 



validation process, there were instances where specific QC requirements for all target 

compounds were not defined. This primarily occurred in the organic, gas chromatograph (GC), 

and gas chromatograph/mass spectrometer (GCIMS) 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. For those analytical methods not addressed by the CLP and Region I11 

guidelines, the validation was based on the method requirements (i.e., SW846, Code of Federal 

Regulations [CFR], 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 qualification. No 

data were rejected. 

Individual validation reports have been prepared for each parameter, and the overall results of 

the validation findings are summarized in this report. The following section highlights the key 

findings of the data validation for each analysis. 

4.0 Analysis-Specific Data Validation Summaries 

4. I Volatiles by S W846 8260B 
Overall, the data are of good quality and are usable as reported by the laboratory, with the noted 

exceptions. Data were reviewed for the following: 

Holding Times. Technical holding time criteria were met for all samples. 

Initial and Continuing Calibrafion. All initial and continuing calibrations associated with 

the project samples met QC criteria. 

Blanks. The 5Xl10X rule for contaminants found in the blanks and trip blanks was applied to 

all sample results. All were found to be acceptable with the exceptions of the following: 

KN3\PBOW\7th QtrWV Si1mmary.doc\l2116/3003(605 PM) 



Surrogate Recoveries. All surrogate recoveries were within acceptable QC limits. 

Matrix SpikdMatrix Spike Duplicate. MS/MSD was performed and all QC criteria were 

met. 

Validation 
Qualifier 

B 

Laboratory Control Sample. LCS was performed for the project samples and all QC criteria 

were met. 

Blank 

TB 

SDG 

PB044 

Field Duplicates. Original and field duplicate results were reviewed to evaluate the precision 

and accuracy of field activities. All QC criteria (30%) were met. 

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. . 

Samples Affected 

DC3001 

4.2 Semivolatiles by S W846 8270C 
Overall, the data are of good quality and are usable as reported by the laboratory, with the noted 

exceptions. Data were reviewed for the following: 

Analyte 

Chloromethane, Toluene 

Holding Times. Technical holding time criteria were met for all samples with the exception of 

reanalysis of DC3OOS. The original analysis of DC3OO5 with method blank surrogates problems 

was chosen over the reanalysis of DC3OO5, which was extracted outside of hold time. It was 

determined that the method blank surrogate recovery problems were an isolated occurrence and 

likely attributed to laboratory error. 

Initial and Continuing Calibration. All initial and continuing calibrations associated with 

the project samples met QC criteria. 

Blanks. The 5W1 OX rule for contaminants found in the blanks was applied to all sample 

results. All were found to be acceptable. 

KN3\PBOW\7th QtrDV Sammary.doc\lU16~003(6:05 PM) 



Surrogate Recoveries. All surrogate recoveries were within acceptable QC limits with the 
exceptions of the following: 

1 I I 

PB044 I Method blank for DC3005 All acid compounds I UJ il 
Matrix Spike/Matrix Spike Duplicate. MSIMSD was performed and all QC criteria were 

met. 

Validation 
Qualifier 

Laboratory Control Sample. LCS was performed for the project samples and all QC criteria 

were met with exceptions of the following: 

Compound(s) SDG Samples Affected 

Field Duplicates. Original and field duplicate results were reviewed to evaluate the precision 

and accuracy of field activities. All QC criteria (30%) were met. 

Validation 
Qualifier SDG 

I I 1 I 

Quantitation. Results quantified between the MDL and the RL, which the lab qualified as "J," 

were qualified as estimated "J" unless blank contamination was present or the results were 

rejected. 

4.3 Nitroaromatics and Nitramines by HPLC SW846 8330 
Overall, the data are of good quality and are usable as reported by the laboratory. Data were 

reviewed for the following: 

Samples Affected 

UJ PB044 I DC3005 

Holding Times. Technical holding time criteria were met for all samples. 

Compound(s) 

Phenol, ZChlorophenol 

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 blanks was applied to all sample results. 

All were found to be acceptable. 

Surrogate Recoveries. All surrogate recoveries were within acceptable QC limits. 

KN3\PBOW\7th Qtr\DV Summary.doc\l2/16/2003(6:05 PM) 4 



Column Agreement. All positive hits were detected on both columns. All detections were in 

agreement. No data were qualified. 

Matrix Spike/Matrix Spike Duplicate. MSIMSD was performed and all QC criteria were 

met. 

Laboratory Control Sample. LCS was performed for the project samples and all QC criteria 

were met. 

Field Duplicates. Original and field duplicate results were reviewed to evaluate the precision 

and accuracy of field activities. All QC criteria (30%) were met. 

Quantitation. Rtsults quantified between the MDL and the RL, which the lab qualified as "J," 

were qualified as e:stimated "J" unless blank contamination was present or the results were 

rejected. 

4.4 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 noted 

exceptions. 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 sampler; met QC criteria. 

Blanks. The 5X i-ule for contaminants found in the associated equipment rinse, calibration, and 

method blanks was applied to all sample results. All were acceptable, with the noted exceptions: 

I DC3002, DC3003, 
DC 3 004 I Zinc I ICBICCB I 

Validation Qualifier 7 m p l e s  Affected 
I 

PB044 

DC 3006 

KN3\PBOW\7th Qlr\DV Somm ary.doc\l2/ 16/2003(6:05 PM) 5 

Analyte 

Aluminum 

Thallium 

Blank 

ICBICCB 

MBhCBICCB 

B 

B 



PB044 (total) 

L 
DC3000, DC3OO1, 
DC3002, DC3003, Aluminum ICBICCB 
DC3006 

Thallium MB/ICB/CCB 

DC3004 Zinc ICBICCB 

Matrix Spike/Matrix Spike Duplicate. MSIMSD was performed for the project samples, 

and all QC criteria were met. 

Laboratory Control Sample/Laboratory Control Sample Duplicate. LCS was 

performed for the project samples and all QC criteria were met. 

Interference Check Sample (ICS). All ICS % recoveries were within QC limits. 

ICP Serial Dilutions. Serial dilution 10% D criteria were met with the following exception(s): 

Field Duplicates. Original and field duplicate results were evaluated and all QC criteria were 

met with the exception of the following: 

Validation 
Qualifier SDG 

PB044 
(total & dissolved) 

Samples Affected Compound(s) I Validation 11 
Qualifier 

Samples Affected 

All Samples 

Compound(s) 

* Thallium results were "B" qualified due to method and CCB blank contaminants. 

Potassium 

L 

PB044 
(total) 

Quantitation. Results quantified between the MDL and the RL (flagged by the laboratory as 

"B7') were qualified as estimated "J," unless blank contamination was present or results were 

rejected. 

J 

KN3\PBOW\7lh QlrlDV Summary.doc\l2/16/2003(6:05 PM) 

DC3003 (original), DC3003 (FD) Thallium B 



4.5 Wet Chemistry (Chloride, Cyanide, Hardness, Nitrate, Sulfate, Total Alkalinity, 
TDS, TOC, TSS, and Turbidity) 

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 Confirwing Calibration. All initial and continuing calibrations associated with 

the project samples met QC criteria. 

Blanks. The 5X rule for contaminants found in the associated trip and method blanks was 

applied to all sample results. All were found to be acceptable. 

Surrogate Recoveries. All surrogate recoveries were within acceptable QC limits. 

Matrix Spike/Matrix Spike Duplicate. MSIMSD was performed for the project samples, 

and all QC criteria were met with the exceptions of the following: 

11 SDG I Samples Affected I Compound(s) 

Laboratory Con:trol Sample. LCS was performed for the project samples and all QC criteria 

were met. 

Validation 
Qualifier 1 PB044 i DC:IOOO, DC3002, DC3003 

I I 1 

Field Duplicates,. Original and field duplicate results were reviewed to evaluate the precision 

and accuracy of field activities. All QC criteria were met (30% water). 

Cyanide, Total 

Quantitation. Rwults 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. 

UJ 

KN3\PBOW\7th Qtr\DV Summ ~y.doc\l2/16/2003(6:05 PM) 7 



ATTACHMENT A 



Validation Qualifier Definitions 

Qualifier 

B 

Definition 
The analyte was not detected significantly above the levels found in the 
associated method blank or field blanks. 

The compound/analyte was positively identified; the reported value is an 
estimated concentration. 

Not detected. The compoundlanalyte was analyzed for, but not detected 
above, the associated reporting limit. 

Not detected. The associated reporting limit may be inaccurate or imprecise. 

KN3\PBOW\7TH QTR\DV Attachment A.xls(Sheetl)\12/17/2003(2:04 PM) 



Validation Reason Codes 

l l ~eason  Code I Description 11 
0 1 
01A 
02 
0214 

Sample received outside of 4+1:2 degrees Celsius 
Improper sample preservation 
Holding Time Exceeded 
Extraction 

L 

028 
03 
03A 

I 

Analysis 
Instrument Performance - Outside Criteria 
BFB 

038 
03C 
03D 

1 Resolution 
1 Initial Calibration results outside s~ecified criteria 

DFTPP 
DDT andlor Endrin % breakdown exceeds criteria 
retention time windows 

I 
1 
04C 
05 
05A 
05B 
06 

04A 
b4B 

Correlation Coefficient<0.995 
Continuing Calibration results outside specified criteria 
Compound mean RRF<0.05 
Compound %D>25 
Result aualified as a result of the 5x11 Ox blank correction 

I 

Recovery 
Retention Time 
Laboratorv Control Sarn~le recoveries outside s~ecified control limits 

07 
07A 
07B 
08 
08A 
08B 
09 
I 0  

Compound mean RRFeO.05 
Corn~ound %RSD>30 

06A 
06B 

Surrogate Recoveries outside control limits 
Sample 
Associated method blank or LCS 
MSIMSDIDuplicate results outside criteria 
MS andlor MSD recovery not within control limits (accuracy) 
%RPD outside acceptance criteria (precision) 
Post Digestion Spike outside criteria (GFAA) 
Internal Standards outside s~ecified control limits 

I 

11A 
11B 
12 
13 
14 
15 
16 
17 
18 
19 

Method or Preparation Blank 
ICB or CCB 

Recovery 
%RPD (if run in duplicate) 
Interference Check Standard 
Serial Dilution 
Tentatively Identified Compounds 
Quantitation 
Multiple results available; alternate analysis preferred 
Field duplicate RPD criteria exceeded 
Percent difference between original and second column > 25% 
Professional iudaement was used to aualifv the data 

20 
21 
22 
23 

I 

Pesticide clean-up checks 
Target compound identification 
Radiological calibration 
Radioloaical auantitation 

24 
999 

- 
Reported result andlor lab qualifier revised to reflect validation findings 
See hard copy for details. 



APPENDIX C 

CHEMICAL ANALYTICAL DATA SUMMARY 



Plum Brook L. ,fiance Works 
Quarterly Groundwater Monitoring 

Data Summary 

LOCATION-CODE 
SAM PLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
Parameter 
Cyanide 
Cyanide, total 
Explosives 
Amino-2,6-dinitrotoluene, 4- 
Amino.4,6-dinitrotoluene, 2- 
Dinitrobenzene, 1,3- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
H MX 
Nitrobenzene 
Nitrotoluene, 2- 
Nitrotoluene, 3- 
Nitrotoluene, 4- 
R DX 
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 
Metals 
Aluminum 
Aluminum 
Antimony 
Antimony 
Arsenic 
Arsenic 
Barium 

Units Filtered 

ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
NTU N 

IT-BG8-BEDGW-00 1 
DC3000 

18-Sep-03 
REG 

Result Oual ValOual 

PB-BED.MW20 
DC3001 

18-Sep-03 
REG 

Result ValOual 

PB-BED-MW24 
DC3002 

17-Sep.03 
REG 

Result Oual ValOual 

PB.BED-MW25 
DC3003 

18-Sep-03 
REG 

Result Oual ValOual 

PB-BED.MW25 
DC3006 

18.Sep.03 
FD 

Result Oual ValOual 

Page 1 



Plum Brook Ordnance Works 
Quarterly Groundwater Monitoring 

Data Summary 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
Parameter 
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 

Units Filtered 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 

IT-BG8.BEDGW-001 
DC3000 

18-Sep.03 
REG 

Result Q&l ValOual 
292 

5 U  U 
5 U  U 
5 u  u 
5 U  U 

131000 
131000 

10 U u 
10 U U 
50 U U 
50 U U 
25 U U 
25 U U 

218 
195 

1 1 G U  U 
1 1 G U  U 

81 900 
81900 

63.8 
64 

0.2 u u 
0.2 U U 
40 U U 
40 U U 

42700 J 
42 100 J 

5 U  U 
5 U  U 

10 U U 
10 U U 

47 1000 
472000 

3.8 B J B 
4.7 B J B 

PB-BED-MW20 
DC3001 

18.Sep-03 
REG 

Result ValOual 
25700 

5 U  U 
5 U  U 
5 U  u 
5 U  U 

2 l8OOOO 
2270000 

10 U U 
10 u U 

8.6 B J 
23.8 B J 

25 U U 
25 U U 

4120 
3800 

119 G U U 
1 2 2 G U  U 

1040000 
1070000 

192 
220 
0.2U U 
0.2 U U 

4 8  J 
6 B  J 

104000 J 
105000 J 

5 U  U 
5 U  U 

10 u u 
10 U U 

8540000 
87 10000 

4.6 B J B 
4 . 1 B J  B 

PB-BED.MW24 
DC3002 

17.Sep-03 
REG 

Result Oual ValOual 
689 

5 u  U 
5 U  U 
5 u  u 
5 U  U 

168000 
169000 

10 u U 
10 U U 
50 U U 

3.7 B J 
25 U U 
25 U U 

100 U U 
1 o o u  u 

1 3 G U  U 
1 3 G U  U 

80600 
79900 

27.4 
3 5 

0 .2U U 
0.2 U U 
40 U U 
40 U U 

24100 J 
23200 J 

5 U  U 
5 u  U 

10 u U 
10 u U 

80400 
79600 

3.8 B J B 
10 U U 

PB-BED.MW25 
DC3003 

18.Sep-03 
REG 

Result @& V m  
177 B J 

5 U  u 
5 U  U 
5 u  U 
5 u  U 

159000 
158000 

10 u u 
10 u u 
50 U U 
50 U U 
25 U U 
25 U U 

156 
92.7B J 

1 2 G U  U 
1 3 G U  U 

62000 
61400 

72.9 
71.5 
0.2 U u 
0.2 U u 
40 U U 
40 U U 

12100 J 
11900 J 

5 U  u 
5 U  U 

10 U u 
10 u u 

120000 
1 18000 

3 . 1 B J  B 
10 U U 

PB.BED.MW25 
DC3006 

18.Sep-03 
F D 

Result ValOual 
174B J 

5 U  u 
5 u  U 
5 u  u 
5 U  U 

156000 
157000 

' I O U  u 
10 U u 
50 U U 
50 U U 
25 U U 
25 U U 

142 
99.1B J 

1 3 G U  U 
1 3 G U  U 

60600 
60500 

70.9 
71.2 

0.2 U U 
0.2 U u 
40 U U 
40 U U 

11800 J 
11500 J 

5 u  U 
5 U  U 

10 U u 
10 U U 

1 16000 
1 l5OOO 

8.3 B J B 
6.9 B J B 

Page 2 





Plum Brook Ordnance Works 
Quarterly Groundwater Monitoring 

Data Summary 

LOCATION-CODE 
SAM PLE-NO 
SAM PLE-DATE 
SAMPLE-PURPOSE 
Parameter 
Dimethylphenol, 2,4. 
Di-n-butyl phthalate 
Dinitro-2-methylphenol, 4,6. 
Dinitrophenol, 2,4- 
Dinitrotoluene, 2,4- 
Dinitrotoluene, 2,6- 
Di.n.octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
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 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Trichlorobenzene, 1,2,4. 
Trichlorophenol, 2,4,5- 
Trichlorophenol, 2,4,6- 

Units Filtered -- 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 

IT-BG8.BEDGW-001 
DC3000 

18-Sep-03 
REG 

Result Oual ValOual 

PB-BED.MW20 
DC3OO 1 

18-Sep.03 
REG 

Result ValOual 
10 U 

PB.BED-MW24 PB-BED.MW25 PB-BED.MW25 
DC3002 DC3003 DC3006 

17.Sep.03 18-Sep-03 18-Sep-03 
REG REG FD 

Result Oual ValOual Result Oual ValOual Result Oual ValOual 
10 U I 

Page 4 



Plum Brook t, dnance Works 
Quarterly Groundwater Monitoring 

Data Summary 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
Parameter 
Volatiles 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Butanone, 2- 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dichloroethane, 1,l- 
Dichloroethane, 1,2- 
Dichloroethene, 1,l- 
Dichloroethene, 1,2- 
Dichloropropane, 1,2. 
Dichioropropene, cis.l,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 
Vinyl chloride 
Xylenes, total 

Units Filtered 

ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 
ug/L N 

IT-BG8.BEDGW-001 
DC3000 

18.Sep-03 
REG 

Result Oual ValOual 

PB-BED-MW20 
DC3001 

18-Sep-03 
REG 

Result Oual ValOual 

PB.BED.MW24 
DC3002 

17.Sep-03 
REG 

Result @d ValOual 

PBBED-MW25 
DC3003 

18.Sep.03 
REG 

Result QJ&I ValOual 

PB.BED-MW25 
DC3006 

18-Sep-03 
F D 

Result Oual ValOual 

Page 5 
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Plum Brook L. dnance Works 
Quarterly Groundwater Monitoring 

Data Summary 

LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PURPOSE 
Parameter 
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 

Units Filtered 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 

PB-BED-MW28 
DC3004 

17Sep.03 
REG 

Result Oual ValOual 
371 

5 u  U 
5 U  U 
5 U  U 
5 U  U 

20800 
20300 

10 u u 
10 u u 
50 U U 
50 U U 
25 U U 
25 U U 

235 
242 

4 G U  U 
4 G U  U 

8320 
8120 
20.3 
15.8 
0.2 U u 
0.2 U U 
40 U U 
40 U U 

7240 J 
7140 J 

5 u  U 
5 U  U 

10 u u 
10 U U 

PB.BED-MW29 
DC3005 

16-Sep-03 
REG 

Result ValOual 
10500 

Page 7 
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LOCATION-CODE . 

SAMPLE-NO 
SAM PLE-DATE 
SAM PLE-PURPOSE 
parameter 
Volatiles 
Acetone 
Benzene 
Bromodichloromethane 
Brornoform 
Bromomethane 
Butanone, 2- 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochlorornethane 
Dichloroethane, 1,1- 
Dichloroethane, 1,2- 
Dichloroethene, 1,l- 
Dichloroethene, 1,2- 
Dichloropropane, 1,2. 
Dichloropropene, cis- 1,3- 
Dichloropropene, trans.l,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 
Vinyl chloride 
Xylenes, total 

Units Filtered -- 

PB-BED.MW28 
DC3004 

17.Sep.03 
REG 

Result OuaI ValOual 

Plum Brook Ordnance Works 
Quarterly Groundwater Monitoring 

Data Summary 

PB-BED-MW29 
DC3005 

16.Sep.03 
REG 

Result Qual ValOual 

Validation Qualifier Definitions (Val Qual) 
B - The analyte was not detected above the value found in  an associated blank. 
J . The analyte was positively identified; the concentration is estimated. 
U  - Not detected. The analyte was not detected above the reporting limit. 
UJ - Not detected. The associated reporting l imit may be inaccurate or imprecise. 

17 
1 U  U Laboratory Qualifier Definitions (Qual) 
1 U  U B (inorganic) - Analyte detected below the reporting limit. Estimated value 
1 u  u G - Reporting limit is elevated because of matrix interferences 
2 u  u J - Analyte detected below the reporting limit. Estimated value 
5 U  u J - (inorganic) Analyte found in the associated method blank. 

0.44 J  J  U - Not detected 
1 U  u 
1 U  U 
2 u  U 

0.25 J J 
2 u  U  
1 U  u 
1 U  U  
1 U  U 
1 U  u 
1 U  U 
1 U  u 
1 U  U 
1 U  U  

0.86 J J 
5 u  U 
5 U  U  
2 u  U  
1 u  U 
1 u  u 
1 U  u 

0.12 J J 
1 u  U 
1 u  U 
1 U  U  
1 u  U 

5.5 
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APPENDIX D 

DETECTED HITS SUMMARY EXCLUDING "B" QUALIFIERS 



Plum Brook.  ~nance  Works 
Quarterly Groundwater Monitoring 

Detected Hits Summary 

LOCATION-CODE IT-BG8-BEDGW-00 1 PB.BED-MW20 
SAMPLE-NO DC3000 DC300 1 
SAMPLE-DATE 18-Sep.03 18.Sep-03 
SAMPLE-PURPOSE REG REG 
Parameter - - -  Units Filtered Result ValOual Result Oual ValOual 
Explosives 
Amino.2,6.dinitrotoluene, 4. ug/L N 
General Chemistry 
Alkalinity 
Chloride 
Hardness 
Nitrate 
Sulfate 
Total dissolved solids 
Total organic carbon 
Total suspended solids 
Turbidity 
Metals 
Aluminum 
Aluminum 
Arsenic 
Arsenic 
Barium 
Barium 
Calcium 
Calcium 
Cobalt 
Cobalt 
Iron 
Iron 
Magnesium 
Magnesium 
Manganese 
Manganese 
Nickel 
Nickel 
Potassium 
Potassium 
Sodium 
Sodium 

mg/L N 
mg/L N 
mg/L N 
mg/L N 
mg/L N 
mg/L N 
mg/L N 
mg/L N 
NTU N 

ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 

PB-BED.MW24 PB-BED-MW25 PB-BED-MW25 
DC3002 DC3003 DC3006 

17-Sep-03 18-Sep.03 18-Sep-03 
REG REG F D 

Result Oual ValOual Result ValOual Result Oual ValOual 

Page 1 



LOCATION-CODE 
SAMPLE-NO 
SAMPLE-DATE 
SAMPLE-PU RPOSE 
Parameter 
Thallium 
Thallium 
Zinc 
Zinc 
Semivolatiles 
Methylnaphthalene, 2- 
Naphthalene 
Volatiles 
Acetone 
Benzene 
Carbon disulfide 
Chloroform 
Chloromethane 
Ethyl benzene 
Toluene 
Trichloroethene 
Xylenes, total 

Plum Brook Ordnance Works 
Quarterly Groundwater Monitoring 

Detected Hits Summary 

IT.BG8-BEDGW.001 
DC3000 

18-Sep-03 
REG 

Units Filtered Result _Oual ValOual 
ug/L N 
ug/L Y 
ug/L N 
ug/L Y 

PB.BED.MW20 
DC3001 

18.Sep-03 
REG 

Result Q~LI ValOual 

5.7 B J 
6.4 B J 

PB-BED-MW24 PB-BED-MW25 PB-BED.MW25 
DC3002 DC3003 DC3006 

17-Sep-03 18-Sep.03 18.Sep-03 
REG REG F D 

Result Oual ValOual Result Oual ValOual Result Oual ValOual 

Page 2 
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APPENDIX E 

DATA QUALITY EVALUATION 
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E. f.0 Introduction 

This appendix of the Seventh Quarterly Background Report presents results of the quality 

assurance/quality control (QNQC) 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 September 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 111 

Modrfications to National Functional Guidelines for Organic Data Review (EPA, 1994b) and 

Region 111 Modijications 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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E. 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 

RequestIChain of Custody (ARICOC) 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 E-1 summarizes the field sample number, location, sample 

type, date of collection, and sample delivery group for each sample collected. Table E-2 

summarizes the detected compounds in the method blank and trip blanks associated with the 

PBOW samples. 

E. 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. Three trip blank samples were collected. 

Two trip blanks contained target analytes and one sample was qualified. 

The data validator applied the 5X-1 OX 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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E. 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 precision 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. 

Lot 
Number 

PB044 

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 E-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. Thallium 

was 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: 

Sample Affected 

DC3001 

A-B 

(A+ B ) / 2  
where: 

Blank Contaminant 

Chloromethane, Toluene 

RPD = relative percent difference 
A = original result 
B = field duplicate result. 

Validation 
Qualifier 

B 
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E.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 E-3 compares the original and field split results and shows the WDs  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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E.3.0 Analytical Program and QC Activities 

The project QNQC 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 QNQC 

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 spikedmatrix spike duplicates (MSIMSD), surrogates, and internal 

standards. The following SW-846 and USEPA methods were used to analyze PBOW samples: 

Parameter 

Volatiles 

Semivolatiles 

Nitroaromatic Compounds 

Metals 

Gasoline Range Organics 

Total Organic Carbon (TOC) I SW-846 9060 

Method 

SW-846 503018260B 

SW-846 35201827OC 

SW-846 8330 

SW-846 3005Al60 10Bl7470A 

SW-846 503018015B 

Diesel Range Organics 

Turbidity 

Alkalinity 

Hardness I EPA 130.2 

SW-846 8015B 

EPA 180.1 

EPA 310.1 

I 

Nitrate 1 EPA 353.2 

Total Dissolved Solids (TDS) 

Total Suspended Solids (TSS) 

Chloride 

Total Cyanide 

Sulfate I EPA 375.4 

EPA 160.1 

EPA 160.2 

EPA 325.2 

SW-846 90 12A 

Appendix C contains validated analytical data summaries for the samples collected during this 

field investigation. The validator used the QNQC 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. 
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E.3.1 Laboratory QNQC Procedures 
The following sections discuss specific QAIQC protocols required and performed by the 

laboratory during this investigation. 

E.3. I. I MethoctYCalibration Blanks 
Method blanks are analyzed with each analytical "batch" processed on a per matrix (i.e., soil and 

water) basis. Method blanks are carried step-wise through the same analytical procedure as their 

associated field samples, including the addition of solvents, surrogate and standard spikes, and 

reagents as required in the analysis process. The purpose of a method blank is to identify any 

possible contaminants that may be introduced to the sample as a result of any part of the 

analytical process. Table E-2 summarizes the compounds detected in associated blanks by lot 

number. The data validator evaluated all blank data associated with each sample. When 

estimated or positive concentrations of compounds/analytes were reported in the corresponding 

field samples, associated samples were evaluated and qualified using the 5X-1 OX rule. The 10 
times limit is applicable only for common laboratory contaminants such as acetone, methylene 

chloride, 2-butanone, and certain phthalates. 

For some analyses, an initial and continuing caIibration blank are performed throughout the run 

sequence. These blanks verify the presence of carry over contamination for the analytes of 

interest. 

Qualifiers applied to samples based on detects in the method or calibration blanks are 

summarized below: 

Lot 
Number 

PB044 

PB044 

PB044 

B - blank contamination 

Sample Number Affected 

DC30009 DC30019 DC3002, 
DC3003, DC3005, DC3006 
DC30009 DC300*7 DC30049 

DC3005, DC3006 
DC3002, DC3003, DC3004 

I 

PB044 I DC3004 

KN3WBOW\7th Qtr\DQE SEP03.doc\12/16/2003(6:lO PM) 

Validation 
Qualifier 

B 

B 

B 

Blank Contaminant 

~ l ~ ~ i ~ ~ ~  (dissolved) 

~ h ~ l l i ~ ~  (dissolved) 

Zinc (dissolved) 

Aluminum (total) 

Thallium (total) 

PB044 

PB044 

Blank 

Calibration 

MethodfCalibration 

Calibration 
DC3000, DC3001, DC30027 
DC3003, DC3006 
DC3000, DC3001, DC3002, 
DC3004, DC3003, DC3005, 
DC3006 

Zinc (total) 

Calibration 

MethodlCalibration 

B 

B 

Calibration B 



E.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 

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 DC3003. This sample corresponds to location PB- 

BED-MW25. Additional sample volume was provided to the laboratory for the MSIMSD 

analyses. This sampling frequency meets the collection criteria for this program as specified in 

the SAP. In addition to the overall collection frequency, the analytical method requires that the 

laboratory analyze 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 MSIMSD criteria were met with a few exceptions. Cyanide recovery was low in the MSD 

of DC3OO3. It was detected at 60 percent. The lower lab limit is 77 percent. As a result the RPD 
between the MS and MSD was 28 percent. The acceptable limit is 20 percent. Cyanide results 
should be considered biased low. The following samples were qualified: 

UJ - nondetect, estimated 

Validation 
Qualifier 

Wet Chemistry 

LCS results are used to evaluate lab method performance in the same manner as the MSIMSD 

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 with the following exceptions. Phenol and 2-chlorophenol recoveries 

Analyte(s) Lot Number 
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Sample Number Affected 

PB044 Cyanide DC3000, DC3002, DC3003 UJ 



were low in the semivolatile LCS. Phenol recovery was 57 percent. The lower acceptable limit 

is 62 percent. 2-Chlorophenol recovery was 58 percent. The lower acceptable limit is 63 

percent. Phenol and 2-chlorophenol results should be considered biased low in the associated 

batch. The following sample was qualified: 

# PB044 DC3005 Phenol and 2-chlorophenol 
I1 I 

I I 

UJ - nondetect, estimated 

Validation 

Qualifier 

E.3.1.3 Calibration 
All analytes showed acceptable performance in the calibration standards. No data were qualified. 

Analyte(s) Lot Number 

E.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. 

Sample Number Affected 

E.3.2 Reporting Limits 
Limits have been established to describe project sensitivity requirements. Each laboratory is 

required to demonstrate method performance through method detection limit (MDL) studies for 
every method employed. These studies are required to be laboratory-specific so that individual 

laboratory variables such as equipment brands, reagent suppliers, and chemist technique are 

factored into the performance study. MDLs are established using controlled matrices (i-e., DI 
water). 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 PQLIMQL 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: 

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

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 112 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 PQLIMQL is the lower limit at which a 

measurement becomes meaningful. This measurement (the PQL or the RL) is generally a 

multiple of three to five times the MDL. 

Most samples were handled and analyzed as expected without significant changes to the 

anticipated project MQLs. Six samples had elevated MQLs due to dilutions. Seven samples had 

elevated MQLs due to matrix interference. 

E.3.3 Holding Times/Presewation 
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. One sample was re- 

extracted outside of the holding time for surrogate recovery problems. The original analysis 

results were used instead of the re-extraction. All other holding time criteria were acceptable for 

the samples collected. 
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E.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 E-5 summarizes all compounds requiring qualifier application 

due to anomalies discovered during data validation. Table E-4 defines the reason codes for 

qualification, and Table E-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: 

((xis)) * loo Percent Recovery = - 

Where: 

X = the lab determined concentration of a spiked sample 

S = the sample native concentration prior to spike 

T = the true concentration of the spike 

Relative Percent Difference is calculated as follows: 

Dl - 021 
Relative Percent Difference = 11Dl+D2 I*loo 

Where: 
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Dl 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 SOPS and were fully documented through the use of 

standard Shaw field forms. Samples are representative of the matrix and site sampled. 

Completeness. Completeness is a measure of the amount of valid data that are obtained 

during a sampling event as compared to the amount of data 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: 

Completeness % = (2) X 100 

Where: 

D, = the number of data points for which valid results are reported 

D, = the number of valid sampleddata points that are collected and reach the laboratory 

for analysis. 

During this task, 6 monitoring wells were sampled resulting in approximately 1 1 1 1 targeted 

analytical records, including duplicate and split records. No data points were rejected due to 

anomalies discovered during the validation process. Using the above calculation, greater than 

100% completeness is achieved for the task. 

Comparability. Comparability is a qualitative parameter expressing the confidence with which 

one data set can be compared with another. Comparability ensures that results for the sampling 

event can be compared with data from other past andlor future. sampling programs. Compar- 

ability for this sampling event was achieved through the use of established and recognized 
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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. 

E.4.1 Statement of Data Usability 
The overall results of the analyses, as discussed in this evaluation, suggest that representative 

samples were collected and analyzed, and the results are indicative of the media analyzed, with 

the exception of the few anomalies noted. The data do reflect expected site conditions and are 

usable for their intended purpose. 

Tables E- 1 through E-6 summarize the analytical program and the results for the data validation 

effort for all samples collected by Shaw at PBOW. 
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Table E-I 

Sample Cross-reference 
Groundwater Wells 

Former Plum Brook Ordnance Works 
Sandusky, Ohio 

-- 

Sample I Sample I Sample I Sample I Sample 1 Lot 

Type 
GW 

FD - Field duplicate sample. 
FS - Field split sample. 
GW - Groundwater. 
MS - Matrix spike sample. 
MSD - Matrix spike duplicate sample. 
REG - Regular sample. 

GW 
-- - - 

GW 
GW 

-- - 
GW 
GW - - - - - -. - 
GW 

-- 
GW 
GW - - - 
GW 

KNJ\PBOW\TTH QTRWqe-tab1 .xls(dqe-tabl)\l2/16/2003(6:12 PM) 

Location 
IT-BG8-BEDGW-001 

PB-BED-MW20 
PB-BED-MW24 
PB-BED-MW25 
PB-BED-MW25 
PB-BED-MW25 
PB-BED-MW25 
PB-BED-MW25 
PB-BED-MW28 

- - -- - 

PB-BED-MW29 

Number 
-- .. DC3000 

DC3001 
DC3002 

-. 

DC3003 - 
DC3003-MS 

DC3003-MSD 
- DC3006 
DC3007 

- DC3004 
- 

DC3005 

Date 
- 18-Sep-03 

18-Sep-03 
17-Sep-03 
18-Sep-03 
18-Sep-03 
18-Sep-03 

- 18-Sep-03 
18-Sep-03 
17-Sep-03 
16-Sep-03 

Purpose 

REG -- . - . . .. 

Number 
PB044 

REG 
REG 

- - 

-- REG 
MS -- -- 

MSD -- 

-- -- FD -- 
FS 

-- REG 
REG 

- PB044 -- 

PB044 

- - - -- PB044 - - - - - - 
PB044 
PB044 - -- - - 

pp 

PB044 
F19588 - - 

- - PB044 
PB044 



Table E-2 
Summary of Analytes Detected in Blanks 

Former Plum Brook Ordnance Works 
Sandusky, Ohio 

B - Blank contamination. 
BLK - Blank sample. 
J - Estimated. 
TB - Trip blank sample. 
ug/L - Micrograms per liter or parts per billion. 
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Lab 
Qualifier 

J 
J 
- J 
-. J - - 

B 
B 

Units 
uglL 
ug/L 
ugIL 
ug/L 
ug/L 
ug/L 

Result 
0.13 
0.25 
0.24 

0.17 - - -- 
4.3 -- 
7.1 

Parameter 
1 ,l -Dichloroethene 

-- Chloromethane 
Chloromethane 

- Toluene -- -- - 

Thallium 
Thalllum 

Lot 
Number 
PB044 
PB044 - 
PB044 
PB044 - 
PB044 
PB044 

Analysis 
Date 

19-Sep-03 
19-Sep-03 
22-Sep-03 
22-sG-03 
29-Sep-03 
29-~<p-03 

Sample 
Number 
DC5000 
DC5000 
DC5001 
DC5001 

FOXHEBW 
FOXHKBW 

Sample 
Purpose 

TB 
TB 
TB 

- TB 
BLK 
BLK 



Table E-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 
SAMPLE-NO DC3003 DC3006 DC3007 

SAMPLE-DATE 18-Sep-03 18-Sep-03 18-Sep-03 

er. 
FD - Field duplicate sample. 
FS - Field split sample. 
REG - Regular field sample. 
N - No. 
Y - Yes. 
RPD - Relative percent difference. 
ValQual - Validation qualifier. 

Relative Relative 
Percent Percent 

Difference Difference 
between between 
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Table E-4 

Summary of Data Validation Reason Codes 
Plum Brook Ordnance Works 

Sandusky, Ohio 

K N 3 \ P B O W H  QTRMqe~tab4.~ls(Shee11)\12/16/2003(6:13 PM) 

r 

Reason Code 
0 1 
01A 
02 
02A 

Description 
Sample received outside of 4+1-2 degrees Celsius 
Improper sample preservation 
Holding Time Exceeded 
Extraction 

028 
03 
03A 
038 
03C 
03D 
03E 
04 
04A 
048 
04C 
05 
05A 
05B 
06 
06A 
06 B 
06C 
06D 
06E 
07 
07A 
07B 
08 
08A 
088 
09 
10 
1 0A 
1 OB 
11 
11A 
11B 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
999 

Analysis 
Instrument Performance - Outside Criteria 
BFB 
DFTPP 
DDT andlor Endrin % breakdown exceeds criteria 
retention time windows 
Resolution 
Initial Calibration results outside specified criteria 
Compound mean RRFe0.05 
Compound %RSD>30 
Correlation Coefficientc0.995 
Continuing Calibration results outside specified criteria 
Compound mean RRFe0.05 
Compound %D>25 
Result qualified as a result of the 5x110~ blank correction 
Method or Preparation Blank 
ICB or CCB 
ER 
TB 
FB 
Surrogate Recoveries outside control limits 
Sample 
Associated method blank or LCS 
MSlMSDlDuplicate results outside criteria 
MS andlor MSD recovery not within control limits (accuracy) 
%RPD outside acceptance criteria (precision) 
Post Digestion Spike outside criteria (GFAA) 
Internal Standards outside specified control limits 
Recovery 
Retention Time 
Laboratory Control Sample recoveries outside specified control limits 
Recovery 
%RPD (if run in duplicate) 
Interference Check Standard 
Serial Dilution 
Tentatively Identified Compounds 
Quantitation 
Multiple results available; alternate analysis preferred 
Field duplicate RPD criteria exceeded 
Percent difference between original and second column > 25% 
Professional judgement was used to qualify the data 
Pesticide clean-up checks 
Target compound identification 
Radiological calibration 
Radiological quantitation 
Reported result andlor lab qualifier revised to reflect validation findings 
See hard copy for details. 



Table E-5 

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

Sandusky, Ohio 

(Page 1 of 3) 
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Table E-5 

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

Sandusky, Ohio 

(Page 2 of 3) 
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Parameter 
Barium - - - - 

VQ 
J -- 
J 

Analysis 
Dissolved Metals 

-- 

Lot 
Number 
PB044 

Sample 
Number 
DC3003 

Reason Codes (I2) 

-- 

- Iron 
Potassium -- - - J -- 13 -- 

- Zmc - B 06B 15 
Aluminum B 06B 15 
-- Barlum -- J 15 - - -- 

PB044 
PB044 - 
PB044 
PB044 - 

R1 

15 -- - 
15 

-- PB044 DC3003 Total Metals Potassium J 13 

R3 

-- - 

R2 

- 

-- 

PB044 DC3003 Total Metals 

DC3003 
DC3003 
DC3003 
DC3003 

R4 

- 
Dissolved Metals - 
bissolved Metals - 
D~ssolved Metals -- 

Total Metals 

PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 

- -- - - - -- - 
Thall~um B 06A 06B 17 15 DC3003 -- 

DC3003 
DC3004 
DC3004 -- 
DC3004 
DC3004 
DC3004 

Zinc - - 

Alum~num 
Arsenic - - - - -- - 

Potassium 

PB044 
~ ~ 0 4 4 - -  
PB044 
PB044 
PB044 

pp 

-- Total Metals - 

Total Metals 
Dissolved Metals -. 
Dissolved Metals - 
 iss solved Metals 
Dissolved Metals 

- - Dissolved ~ e t a l s -  
Total Metals 

- - 

-- J 15 -- 

DC3004 
DC3004 -- 
DC3004 
DC3004 
DC3004 

J 
J 
J 

PB044 
PB044 
PB044 
PB044 

Thallium 

-- -- Zinc 
Aluminum - - 

Total Metals Arsen~c J 15 - -  - 

15 
15 

- 13 
06A 
06B 

-- 15 

B 
B 

- J -- 

-- Total Metals - 

Total Metals 
Total Metals 

Volatiles 
DC3004 
DC3004 
DC3005 
DC3005 

- - --- - Potasslum J 13 
Thallium B 06A 06B 15 - -- 

Zinc B 06B - 15 
Benzene 

PB044 DC3005 Dissolved Metals Cobalt J 15 
PB044 DC3005 Dissolved Metals - Potassium J 13 

- 

06B - 

-- -- Volatile~ - 
- Volatiles 

Dissolved Metals 
Dissolved Metals 

PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PB044 
PI3044 
PB044 

15 

Toluene J 15 - - - - - -- -- 
Trichloroethene - - - - - - J - - 15 

Alummum B 06B 15 - - - - - 

-- Arsenic J 15 -- 

15 - - -  

- 

--- 

- 

DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
DC3005 
- DC3005 
DC3005 

.- -- 

Dissolved Metals 
Dissolved Metals 

Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles 
Semivolatiles . - 
Semivolatiles 
Total Metals 
Total Metals 

Thallium B 06A 
15 

078 
07B 
07B 
07B 
078 
07B 
078 
07B 
07B 
07B 
07B 
07B 
07B 
07B 
15 
13 

Zinc 
Chloro-3-methylphenol, 4- 

Chlorophenol, 2- 
Dichlorophenol, 2,4- 
Dimethylphenol, 2,4- 

Dinitro-2-methylphenol, 4,6- 
Dinitrophenol, 2,4- 
Methylphenol, 2- 
Methylphenol, 4- 
Nitrophenol, 2- 
Nitrophenol, 4- 

Pentachlorophenol 
Phenol 

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

Cobalt 
Potassium 

J 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
UJ 
J 
J 

06B 15 

19 
11A 
19 
19 
19 
19 
19 
19 
19 
19 
19 

11A 
19 
19 

19 

19 

--- 

- 

- 

- 



Table E-5 

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

Sandusky, Ohio 

(Page 3 of 3) 

Sample R 
Number Analysis Parameter VQ R1 

DC3005 -- - Total Metals Thallium -- B 06A 
DC3005 Total Metals Zinc J 15 - - - . 

Volatiles Carbon disulfide 
Volatile~ -- .- - -- Chloroform - -- -- - 

Volatiles Ethvlbenzene 15 
DC3005 1 ,  . T E  DC3006 D~ssolved  etai is-- ~lurninum - -- 
DC3006 Dissolved Metals 

-- - - 

DC3006 Dissolved Metals Iron 
- .. . 1713 

DC3006 Dissolved Metals 
&d Metals Thallium B 06A 

Potassium 

-- 

DC3006 -- Total Metals 
DC3006 Total Metals 
DC3006 Total Metals Thallium 

Chloromethane 
DC5000 -- Volatile~ Dichloroethene, 1 , I  - 
DC5001 Volatiles Chloromethane 
DC5001 Volatiles Toluene 15 

ason Codes 

%if% 

Footnotes: 
(1) Table E-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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APPENDIX F 

CHAlNS-OF-CUSTODY 



ANALYSB REQUEST AND ~ ~ ~ c o c n a ;  EBPPlfL-c 
CHAIN-OF-CUSTODY RECORD PAGE-I- OF 

Shaw E&l,hc a n r e  Accouating 

VV 
- -r--- 

Number C o l l d  Volume servaivc Rmwstcd lastlag Rogram Receipt Recald 
2 -  Glass 40mL =SO4 TOC~PQOD 4 1 ~  Io3 Nlalkdrl by 3lO.t; Ch)ocidt by 3212 

b ~ 3 ~  W A m  1 .HDplj lmd mi 

I <,a 
1-HDPE UOmL Hh'Cn W&ISOZ 

f 1 

t/- 
-- - 

- 
I 

I 

.... 
Spcdsl Imauctlans: 

PossiMc Hazard IJcnt i f i~bn:  



ANAL r AEQUEST AND REFERENCE coc NO.: 

Nw CHAIN-OF-CUSTODY RECORD PAGE-], OF I 
- - .  B~U TO: Accounting 

Shaw E & I, Inc 

l~ossible Hazard Identification: I I 

Comments: I 







&!& 
Shaw- 
Shaw E & l, lhc. 

ANALYSIS REQtIEST AND 
CHAIN-OF-CUSTODY RECORD 

RECERMCk COCNOJ JWl9 17 m - e  
PACE-1- OF 2 . 

Bii To: Acxxunting 
-- 

Sh.wE&l 
hqieuNaaror P80WM3656 w*Nnrar: 91hd.103 312 Oirrc~orr Drive 

S . l l p * ~ ~ k r :  DaidKasdu ~~ SI'LNM~ &ton KnoxvUle. TN 37923 
Pd~Cnuc.  Knoxvlna (rboraayhar. KmKurior U e w ~ T b :  MOurrcllMcMyk 

~roicaMayr. %eve OoMIcy P ~ ~ C o n m a P h e a e  Wmm McMykrI86%90-32\1 Shew E & 1 
JYq'Ty(rl 

- 
PIPjaNa: 8636% C*W~~L~(INQ: Q3GC3 312 D i m  Drivt - 

Potribla W r d  ldentfflca~ion: Sample Disposal: 





ANALYSIS REQUEST AND REFERENCE coc NO.: -1 k _osSUcI< 

CHAIN-OF-CUSTODY RECORD PAGE-1- OF Z 
Sh& E & 1, Inc. Bill TO: Accounting 

sbawaai 

Project N d o :  PBOW 312 DiinDrive 

Sample Tan blomber: David K e a l ~  tbontwy wrutim: STL- Knoxville Knoxville, TN 37923 
Lbocatory ~cntr*: Jamie McKinney R- TO: Maureen McMyler Knoxville 

CanlnnlPhonr Maureen McMyler1865-690-321 I Shaw E Q 1 RojaM.nrga: 'S~CYCDOWTIY 
Rojcct No.: 843656 Csrria Wybill No.: W'3SC102 140191 3 12 D i n  Drive 

Knoxville, TN 37923 

NDOH Cymideby90lWOIP 

- h b &  1 L COO1 Exploliva by a30 

1 i HDpEo'w&250 m~ ~ ~ 0 3  ~ o ~ l ~ ~ ~ ~ r a l r b ~  6010~n470~ 

WATER 
2-Amber IL , Cod ~ K L  svocs woc * , 

(Lw 3 -Glass 40 mL HCL . 'TCL YOCl by 82608 

t I 1 - HDPE&z~I L NaOH ' Cymidc by 9OIOIW12 

f ' b C 5 0 0 ~  wxm 9 1 1 ~ o r  w-~las~ ' 1401111. HCL TCL VOCs by W B  

Speeial Instructions: I 
I 

1 Normal: - , J  

1.  Relinquis 

2. Rdinquished by: 

W i M c  Hward ldcntifialion: 

Unknown: - 

Rush: - 
-A&&?& 

Sample Disposal: 

Relurn to Clim: - Dispesnl by Lsb: -X- Arehive: - 

The: 
Received by: ml~: 

-- 
Time: 

3. Relinquhhcd by: Date: 2. 
Time: 

Comments: 

Turnmud Time: Level orQC Required: 



& ANALYSIS REQUEST AND REFERENCE COC No.: $? 03- 

L " + h a \ ~ -  CHAIN-OF-CUSTODY IRECO.RD PAGE-OF L 
Shaw E & I, Inc. Bill To: Accounting 

'%)?lo 3 
Shaw E& I 

P m j a i N d o :  PBOW s ~ ~ p h  Ulipmm~ Dtts: 3 12 Directon Drive 

Spnp* Tam Memk David K a l u  L.boruory Wrmion: S'IZ noxville Knoxvilk, TN 37923 

WdCma: Knoxnlle ~.bomoryConocc Jamie McKinncy R-TO: Maureen M&ykr 

M-= S l n n  Downy Prajea ConwlPaon: M a k n  McMyler1865-690-32 1 I Shaw E & I 

~ r o j a o ~ o . :  643656 caia waybill NO.: 8 3 (j.70 L I4 01 9 l 312 Directon Drive 
Knoxville 7N 37923 

J 

Possible Hazard Identifmtion. Sample Disposal: 

Rdurn ibClienl: - Dilpoml by lab: -X- A d i w  - Poison 9: - Unkno\ni: - 
f k e l  of QC Rquind: 



Shaw E & I, Inc 

Project Nme/No: 
Sampkfeam Mtmber: 

Profit Cdnbr. 

Project h h a p r :  

Project No.: 
Rquimd Report Dnk 

ANALYSIS REQUEST AND 

CHAIN-OF-CUSTODY FU3CORD 
Blll To: 

PBOW SnmphShipment Datt: 

Davld Keasler 
? //do 3 

Laboratory D.atlnaUon: Acmtest 
K n o d c  labarktory Conhct: Sue Bell Report To: 

Steve Downey Projad Contnct/Phone: Maureen McMyler/065-560527-l 
843656 Camkr WnybUl No.: 
11 drys 

WATER 

WATER 

%% 

PAGE OF I 
: Accounting 
- - . -. . . - - - 
312 Directom Drive 
Knoxville, TN 37923 
Maureen McMy ler 
ShawE&I 
312 Directors Drive 
Knoxville, TN 37923 

Date/Time 1 Container I Sample Pre- I I Condition on I Diosal 
Collected ( Type I Volume 1 servative 1 Requested Teeting Pmgam I Receipt I Record 

qhbio, I I I 

If- 3-Vial 40 mL l lCl Volatlb by 82608 

91 WOJ 
tQ 1 - ImPF! 250 mL HN03 TAL MctrL Votal) by 60108/74nA 

911YI03 .. - 

1 % ~  11 -HDPE 1250n~~ HN03 TAL hfetalr (Dh) by bOlOB/747lA I I 
b I I I - 

40 rnl. HCI ~V0htilas by 82668 I 

Special Inetructions: 

Possible Hnzard Identification: 

Non-haz: Flarnmabie: - Poieon 8: - Ilnknown: - 

Sample Disposal: 

Return lo Client: - Dirpornl by Lab: -X- Archive: - 

Time: Time: 

Tt~mnround T h e :  

Comments: 

Level of QC Required: 
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RESPONSE TO COMMENTS 



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

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

(Dated July 2003) 

Reference: Comments forwarded by Linda Ingram (dated September 2003) for the Sixth 
Quarterly Background Groundwater Report. Comments will be incorporated into the Seventh 
Quarterly Background Groundwater Report. 

Comments by Jim Beauion (Geolo~ist) 

Comment 1: For the next version of this document, and future documents, it might be 
helpful to include a time reference in the title (year of the data, quarterly 
samplings would include the month). Thus a title like Sixfh Quarterly 
(April 2003) Background Groundwater Sampling Report would be a more 
informative title. 

Response 1: Agreed. The date of the sampling will be included in the title. 

Comment 2: Figure 1-1: US Route 250 should be labeled. 

Response 2: U. S. Route 250 will be included on Figure 1-1. 

Comment 3: Page 1-2, paragraph above Section 1.1; page 1-3,4th bullet; page 2-1,lst 
paragraph of Section 2.2; page 2-2, last sentence of paragraph above 
Section 2.3; page 2-3,3rd paragraph of Section 2.4; page 3-1, end of 1st 
paragraph on page; page 3-3, Section 3.4, end of 1st sentence; page 4-1, 
last sentence of Section 4.1: I found the discussions/references concerning 
PB-BED-MW27 a bit confusing since PB-BED-MW27 was last sampled 
during the October 2002 sampling as reported and discussed in the 5th 
Quarterly Report. I would expect these quarterly reports to focus more 
on what was sampled for that quarter and thus wouldn't expect to see 
discussions of PB-BED-MW27 again until the Annual Summary Report 
that will include the October 2002 sampling event. 

Response 3: Monitoring well PB-BED-MW27 was abandoned in January 2003. The 
analytical results were presented to provide the reader with the most current 
information on groundwater quality in the well immediately prior to 
abandonment. This information will be presented in the Annual Summary 
Report. 
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Comment 4: Page 1-3, last sentence of 1st paragraph: Change "chemicals the 
boundary" to "chemicals beyond the boundary". 

Response 4: The 1 paragraph containing this sentence fragment will be deleted from the 
7'h Quarterly Report. 

Comment 5: Page 4-2, end of paragraph at top of page, beginning with "During the 
sixth quarterly sampling event": PB-BED-MW26 was not sampled for 
anything during the sixth quarterly sampling event, only its water level 
was measured. This portion of the paragraph should be deleted as its 
content is not relevant to the sixth quarterly (April 2003) sampling. 

Response 5: Agreed. All information following and including the sentence "During the 
sixth quarterly ... . ." will be deleted. 

Comment 6: Data tables in appendices: When presenting tables of qualified analytical 
data it's helpful to provide a footnote explaining what each qualifier 
indicates. Readers don't always take the time (or know) to read through 
the Data Validation Summary Report to determine what each qualifier 
means in this particular presentation. 

Response 6: A validation qualifier summary table will be provided in Appendix C 
(Chemical Analytical Summary) and Appendix D (Detected Hits Summary 
Excluding "B" Qualifiers). 
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RESPONSE TO COMMENTS 
HTRW - CENTER OF EXPERTISE 

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

(Dated July 2003) 

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

Comments by Cheryl Groenies (Chemist) 

Comment 1: P. 1-1, Sec 1.0, 4th paragraph. Clarify what chemical parameter(s) will be 
evaluated for a trending pattern. 

Response 1: Trending patterns, if any, of both inorganic and organic parameters in 
groundwater will be reviewed. The sentence will be clarified to indicate that 
both inorganic and organic compounds will be evaluated for trends. 

Comment 2: P. 1-2,l.l. 

a. (1) Clarify what direction the "bedrock ground water entering the 
PBOW site" is being evaluated from. 

Response 2a: "In the upgradient direction (west, south and southwest)" will be included in 
the sentence to clarify the direction from which groundwater is being 
evaluated. 

b. (3) and (5) are redundant objectives. 

Response 2b: Objectives 3 and 5 will be combined. 

c. (6) Suggest this objective be restated as to confirm or evaluate the 
validity of the nitroaromatic detections for the 4-02 sampling event (or 
similar). For as stated, the option that the detections are valid; and 
that these wells may be impactedlcontaminated is missing. 
Nitoraromatics such as 2,6-DNT, NB, RDX are not considered 
"natural", suggest this option and term be removed. The steps taken 
to evaluate the field and lab error sources, as well as the results of this 
investigation must be discussed at the end of the document. 

Response 2c: Agreed. The objective will be rewritten to state "Evaluate the detection of 
nitroaromatics reported in April 2002 in background monitoring wells to 
determine a possible source for this contamination." The steps taken to 
evaluate the data will be included in the final Groundwater Remedial 
Investigation Report. 
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d. (7) Clarify what purpose the GW quality is being determined 
'adequate' for. 

Response 2d: "For establishing background concentrations" will be included in the sentence. 

Comment 3 P. 1-1 through 1-3,1.0, general. 

a. With the noted low-level detections of nitroaromatics in three of the 
five bedrock wells, and evidence of VOCs in 4 of 5 of these 
"background" wells, it seems the ability of these wells to be considered 
"background i.e., they represent areas NOT impacted by site 
activities", comes under question. Further study is recommended on 
p. 1-3 as including 'downgradient' wells within this 'background' 
study also. It is unclear how downgradient wells and wells showing 
low-levels of organic contamination can represent background 
conditions; or if the term 'background' is being misapplied. 

Response 3a: Part of the purpose of a background report is to determine where background 
is (areas not impacted by previous site activities) and what the quality of 
groundwater is in that expected area. Some of the VOCs detected (benzene, 
toluene, ethylbenzene, xylene,) appear to be common in the groundwater, 
possibly typical of groundwater from a natural source of hydrocarbons. 

Downgradient groundwater well data were presented simply because it was a 
sampling activity that took place at the same time as the background 
groundwater sampling. This data is not part of the Background Report. It will 
be presented later in an Annual Summary report. 

b. Suggest briefly noting whether there is known or suspected impact 
from offsite activities or naturally occurring sources (crude 
petroleum) here, leading to assumptions being made about the ground 
water condition in the area. 

Response 3b: At the end of Section 1.3, a paragraph will be inserted stating "Review of 
documents and discussions with OEPA personnel indicated that the Columbus 
and Delaware bedrock units (same bedrock units that one of the PBOW 
background wells is screened in) 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 site groundwater." 

Comment 4: Figure 2-1. 

a. The figure shows Bedrock flow arrows that are contradictory around 
MW 24 and 25, and no flow information in the area around MW 26 
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Response 4a: 

Response 4b: 

Comment 5: 

Response 5: 

Comment 6: 

Response 6: 

Comment 7: 

Response 7: 

and 20. Suggest clarifying these inconsistencies in the text, and 
including an arrow (if possible) to identify the flow by MWs 25 and 
20. Is (OB and BED) GW flow still inconclusive? The noted 
contradictions in bedrock flow and sporadic organic compound 
detections noted above make it difficult to discern what is a 
reasonable representation of 'updgradient7. 

The bedrock flow direction arrow near PB-BED-MW25 was incorrect. 
Correct groundwater flow directions based on May 2002 measurement 
readings will be included near BED-MW25 and BED-MW20. 

TWO groundwater units with associated flow directions are interpreted to be 
present at PBOW. One groundwater unit is from the wells screened in the 
Delaware Limestone, and the other unit is from the overburderdwells 
screened in the shale units. 

b. Include PB-BED-MW27 on figure. If off scale, include another figure 
to establish its relationship to the other background wells. 

Well PB-BED-MW27 will not be included in following reports because it is 
not a background well. 

P. 1-3,1.1,4th main bullet. PB-BED-MW-27 is noted later as 
downgradient, clarify here if this well is / is not considered a background 
well location. 

Please see Response 4b. 

P. 1-4,1.3, first sentence. Clarify which isomer(s) of DNT were 
manufactured at PBOW. 

A total of six DNT isomers were manufactured during the 3-step nitration 
process of toluene for the production of 2,4,6-TNT. The main DNT isomers 
produced were 2,4-DNT, 2,6-DNT, and 3,4-DNT; far smaller quantities (total 
of approximately 5%) of the remaining isomers were produced (2,3-, 2,5-, and 
3-5-DNTs). Individual DNT isomers will not be listed because six DNT 
isomers were produced. 

P. .3-3,3.4. Suggest clarification of the 1/10 rule being applied to the 
PRG values when establishing the RBSCs. Include a reference for the 
EPA-IX PRGs (noted as EPA (2002) here) in section 6.0 for completeness. 
Suggest checking the Mn level noted in table 4-2 

The third sentence of the first paragraph in Section 3.4.1 will be deleted and 
replaced with statements expressing the following: 
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RBSCs are derived from Region 9 PRGs, either based on chronic noncancer 
or cancer effects. For noncancer effects, RBSCs are adjusted to a hazard 
quotient (HQ) of 0.1 ; noncancer-based PRGs are based on an HQ of 1. 
Adjusting the HQ downward accounts for possible additive effects of multiple 
chemicals during risk-based screening. For cancer-based effects, both RBSCs 
and PRGs are based on an incremental lifetime cancer risk 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 1 E-6, 
whichever results in a lower concentration. 

Comment 8: P. 3-3,3.4,3rd paragraph. 

a. MDC values are noted as the maximum concentration found within 
an AOC. These values represent the 'worst case' detections in an 
AOC, and are important in the evaluation of downgradient / impacted 
wells, but is not supportive to the purpose of a background study. 
Suggest that separate MDCs be established from data sets 
representing backgroundlupgradient vs. downgradient locations in 
addition to the current separation based on various AOCs. 

Response 8a: Separate MDC values for background and various AOCs will be 
established. 

b. Clarify when and how (statistics to be used) the Background 
Screening Concentrations will be established. Text here notes that 
additional wells are needed to support this. However, there is no clear 
rationale as to what data gaps exist in the current GW model for the 
site (after six rounds of sampling!), and why and where this data is 
needed. Suggest more detailed planning be done and documented 
within project planslreports to identify clear goals for PBOW, and 
clarify these omissions in order to avoid gathering unnecessary andlor 
inappropriate data. 

Response 8b Two additional sampling events for background wells were decided during 
the September 1 1,2002, meeting between the USACE, OEPA, PES, and 
Shaw. As stated in Section 1.1, the objectives could not be reached by the 
present groundwater sampling events. Since additional background wells 
needed to be installed to determine the "reality" of the current background 
well locations, associated groundwater sampling of 4 additional rounds 
(new background wells included) should be performed. Background 
values are estimated to be established after the background sampling event 
in June 2004. The estimated completion date will be noted in this 
paragraph. 

Comment 9: 4-1 through 4-6, Data summaries are very rote and are limited to a 
general description of hits with little to no interpretative value. The 
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Response 9: 

Comment 10: 

Response 10: 

Comment 11: 

Response 11: 

Comment 12: 

Response 12: 

discussion fails to clarify the significance of the detections found or 
impact this has in reaching stated project objectives. Text should be 
oriented to support the data presentation found in table 4-1 and as stated 
in objectives - by evaluating trends at these wells over time. Analytical 
results should be presented for an individual well noting continuity in 
results (or lack there of) over the (6) quarterly events taken to date. 
Interpretation should include an evaluation of data relationships between 
adjacent wells and related analyses (i.e., filtered and unfiltered metals). 
Some issues to keep in mind, does data make sense, is it very sporadic in 
nature or is it fairly consistent, are the unfiltered metals > filtered metals, 
do the stabilization parameters support the laboratory results, how close 
are results to the DLIRL of the method, how might this impact the 
reliability of the data, etc. 

The purpose of the data summaries is to present the analytical results. 
Interpretations, evaluations, and comparisons will be performed during the 
Annual Groundwater report that will also present the background screening 
value. 

p. 5-1,5.0 Several objectives noted within section 1.1 are not addressed 
within this final report i.e., trend analyses, legitimacy of data and 
evaluation of sources of field/ lab errors from 4-02 sampling event, 
adequacy of background MWs to support project objectives, calculating 
background concentration ranges, determining the quality of GW, etc. 
Recommend that an understanding of current data and how that 
represents current site GW conditions is necessary BEFORE on can 
propose 'effective and efficient' future data needs. If not now, define 
when this will be done. 

A 2004 Groundwater Data Summary and Evaluation report will be prepared 
using groundwater data collected from the background wells following 
completion of the June 2004 background groundwater sampling. This 
information will be included in the Planned Activities, Section 5.0. 

References. Add the EPAIX PRG reference. 

"U.S. Environmental Protection Agency (EPA), 2002, Region 9 Preliminary 
Remediation Goals (PRG), 2002 Update, online, 1 October" reference will be 
added. 

Table 4-1 and 4-2, Suggest water quality parameters be changed to ppm 
to allow easier review of data. Check the RBSC For Mn. 

The water quality parameters will be changed to parts per million. The RBSC 
value for manganese is 88 &L, but will not be shown because RBSC values 
are not being presented in the 7" Quarterly report. 
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Comment 13: Appendix B: 

a. Actual RSD values for Ical and (%D for continuing cal) should be 
documented on these forms for those compounds that exceed the 
calibration criteria. This allows an assessment of the analytical error 
and bias direction associated with those compounds. This 
documentation back to the user is critical and is prescribed in both 
SW-846 800B and in EM 200-1-3, Appendix I. 

Response 13a: Specific RSD values will be discussed in the Data Quality Evaluation. 

b. Suggest that unacceptable surrogate and spike recoveries bias 
direction (highnow) and value (if possible) be noted to enable an 
assessment of the FNLFP potential. 

Response 13b: Unacceptable surrogate and spike recovery bias and values will be 
discussed in the Data Quality Evaluation. 

c. 5th quarter, p. 7,4.4. The blank evaluation for explosives analyses 
should not employ a lox rule, for they do not include compounds 
representing common lab contaminants. Suggest limiting criteria to 
5x rule for this analyses. 

Response 13c: Current blank evaluation for explosives employs the 5x rule. The 
paragraph will be updated to clarify this. 

d: 5th quarter, p. 7,4.4. Unclear why confirmation of results is not 
evaluated for Explosives. Second column confirmation is mandated 
by method 8330, and should be evaluated as apart of this review 
process. 

Response 13d: For explosives analyses by HPLC, sample results are confirmed using 
two dissimilar columns. In order for an analyte to be reported, it must 
be detected on both columns. A section will be added to the report 
that states that the second column confirmation is verified. 
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RESPONSE TO COMMENTS 
HTRW - CENTER OF EXPERTISE 

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

(Dated July 2003) 

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

Comments by Sam Bass (Geologist) 

Comment 1 : 

Response 1: 

Comment 2: 

Response 2: 

Comment 3: 

Page 1-2, Section 1.1, general comment. There does not appear to be a 
clear sense of what the data will be used for after the quality of 
background ground water has been determined. Will site and 
downgradient ground water quality be compared to background to 
determine if there are any site-related impacts? Will background ground 
water quality be used to determine background risk? I t  is also unclear 
why the need for downgradient wells are being discussed in a background 
ground water document. This should be clarified in the report or a 
reference inserted to point the reader to another part of the document (or 
another document) where these questions are answered. 

As indicated, the background groundwater data will be used to calculate 
background screening concentrations for comparison to site wells to 
determine site-related groundwater impacts. A version of this sentence will be 
included in the 4th paragraph of Section 1.0. For inclusion of downgradient 
well PB-BED-MW27, see response to Comment No. 3 for USACE, Jim 
Beaujon. 

Page 1-2, Section 1.1, item 7. This bullet states you will determine if 
ground water quality of background monitoring wells is adequate. 
Adequate for what? Include in the report. 

Adequate "for establishing background concentrations" will be included in 
item 6 (former item 7). 

Section 4.2.4, General comment. General water quality parameters and 
selected metals (e.g., sodium, magnesium, calcium) are one to two orders 
of magnitude greater in MW20 than any other background well. The 
chloride concentrations are upwards of 2%. The Data Summary and 
Evaluation Report should evaluate possible lithologic reasons for these 
higher concentrations such as the presence of evaporite deposits, or 
possible storage of road salt or other materials on the surface in the 
vicinity of the well. The high general chemistry parameters call into 
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question the representativeness of MW20 and its potential use as a 
background well. 

Response 3: Agreed. The 2004 Data Summary and Evaluation Report will evaluate the 
groundwater quality parameters and a decision as to whether this well should 
be included as a background well will be made before background screening 
values are calculated. 

Comment 4: Page 4-6, Section 4.2.5. Benzene, total xylenes, and carbon disulfide were 
also reported in MW25. Include in the summary. 

Response 4: Agreed. Acetone, benzene, total xylenes, and carbon disulfide will be 
included in the summary. 

Comment 5: Page 5-1, Section 5.0. There appears to be confusion between 
determining background ground water quality and determining nature 
and extent of ground water contamination at  the site. If additional work 
is necessary to determine nature and extent, those recommendations 
should be made in the RI report rather than a report on the background 
water quality. This reviewer is under the impression that a conscious 
decision was made to separate the determination of background water 
quality from nature and extent, hence the separate RI and background 
sampling reports. The bullets in Section 5 should be reviewed and edited 
to be consistent with the project objective to keep determination of 
background concentrations separate from determination of nature and 
extent of contamination. This would probably lead to the deletion of 
bullets three and five, or addition of text to those bullets stating those 
activities would be performed as part of the nature and extent 
determination for the RI. 

Response 5: In the December quarterly report presenting the October 2003 background 
groundwater data, all of the bullets will be removed. Only planned activities 
specifically relating to background groundwater quality will be included as 
bullets. 

Comment 6: Table 4-1. There is a significant amount of "dead space" along the 
margins and within this table, resulting in the two most recent sampling 
rounds being separated from all previous sampling rounds for wells 
BEDGW-001, MW20, MW24, and MW25. This makes it difficult to 
directly compare results of time series data for each well, i.e., relative 
changes in sampling results over time. The table should be reformatted 
to place all sampling rounds for a given well on one page, so there are 
eight columns of data rather than the current six. 
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Response 6: To allow the font size to be readable and all of the sampling events of a single 
well on the same page, analytical results will be printed on an 1 1- by 17-inch 
page for future reports. 

Comment 7: Figure 2-1. The location and results for PB-BED-MW27 are not shown 
on Figure 2-1. Even though this well is no longer part of the sampling 
program, previous results from this well are still significant because of 
the natural product found in the well. Results should still be included on 
figures and in the text. 

Response 7: This well will be included with the analytical results on a figure in the 2004 
Annual Report. 

Comment 8: Figure 2-1. Include a note on Figure 2-1 explaining that MW26 has not 
been sampled since January 2002 due to insufficient water column. Also 
recommend that the water quality parameters be stated in mg/L rather 
than pg/L since the standards typically used for comparison (secondary 
drinking water regulations) are given in mg/L. 

Response 8: Agreed. The note will be added to Figure 2-1 and the analytical results for the 
water quality parameters will be presented in mgL (ppm). 
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