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

FINAL - FIFTH QUARTERLY BACKGROUND GROUNDWATER REPORT
FORMER PLUM BROOK ORDNANCE WORKS, SANDUSKY, omo

(Report dated January 2003)

Reference: Pre-issue Comments from Jim Beaujon forwarded by Linda Ingram (dated 4
February 2003).

Comment 1:

Response 1:

Comment 2:

Response 2:

Section 5.0: The first part of the paragraph is confusing as it refers to
the "quarterly background" analytical data as "from non-background
monitoring wells".

Also we're not sure that the Groundwater RI will be the report
corresponding to the "6th Quarterly" sampling. The Risk Assessors will
probably need to be happy with the groundwater background data
before we can present Volume I of the RI and that may not happen until
after the"1oth Quarterly" sampling.

The paragraph in section 5.0 will be changed to "A sixth quarterly
background groundwater report (2003 Groundwater Data Summary and
Evaluation Report) representing groundwater analytical results ofApril 2003
in conjunction with wet and dry season analytical data from non-background
monitoring wells, will be submitted following receipt and evaluation of
April analytical data." Information in this paragraph suggesting the 6th
Quarterly report will become Volume I of the RI will be omitted.

Figure 2-1: The arrow indicating bedrock groundwater flow direction
near PB-BED-MW24 indicates flow is away from PBOW to the
northwest. Please confirm that is what the data actually indicates and
whether it's only shown up in one set of data or has been consistently
present. If flow direction at PB-BED-MW24 is truly away from PBOW
then there is no reason to try to install a new background well off-site in
that area and PB-BED-MW24 is not a valid background well. It would
also explain why we're getting hits of explosives in PB-BED-MW24.

The groundwater flow direction at the extreme western comer of the PBOW
site has been and is difficult to interpret based on the lack ofavailable
groundwater data to the west and north ofthis comer. February, May,
August, and November 2002 groundwater flow maps use a similar
interpretation ofgroundwater flowing away from well PB-BED-MW24.
This interpretation is due to the low water level measured in the well
compared with the other nearby monitoring wells to the north and west.
Groundwater flow directions prior to the installation ofwell PB-BED­
MW24 (November 1997, February and May 1998, and August and
November 2001) showed similar groundwater flow directions to the
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Comment 3:

Response 3:

northeast in this area. Well PB-BED-MW24 is in the karst Delaware
Limestone bedrock.

A monitoring well installed off-site (west) ofPB-BED-MW-24 would be
beneficial for several reasons. 1) Ifhistoric (November 1997 through
November 2001) groundwater flow maps are correct, the well would be
upgradient ofPB-BED-MW24. 2) If current (February through November
2002) flow maps are correct, the well would be downgradient to assess
groundwater leaving the PBOW facility. 3) A monitoring well in this area is
needed to provide an accurate interpretation ofthe groundwater flow to
determine the correct flow direction.

Of a somewhat minor note: "Quarterly" is misspelled on the cover and
"Groundwater" isn't included in the title.

The covers and spines ofthe report will be replaced prior to the full
distribution.

NISlCIN:\SHAREO\COMMON\PBOW\'02 5th Qrt Back Report\Comments\Response to Nash.doc



Response to Pacific Environmental Services Comments on the
Final - Fifth Quarterly Background Groundwater Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Report dated February 2003)

Comments Received from Mike Gunderson:

Comment 1: Section 1.0, page 1-1, second paragraph, penultimate sentence; The

negotiation date for the contract is irrelevant and should be removed.

Response: Agreed. Entire sentence has been removed.

Comment 2: Section 1.0, page 1-2, first complete paragraph, first sentence;
Suggest changing the sentence to read".... to stop possible toxic
hydrogen sulfide gas emanating ... "

Response: Agreed. Sentence will be reworded.

Comment 3: Section 1.1, general comment; The report uses the term "residuum"
throughout. Historically, this unit has been referred to as the
"overburden". May want to keep this consistent to avoid potential
confusion for other reviewers (Le., the public and RAB).

Response: Agreed. "Residuum" will be replaced with "overburden" throughout the
report.

Comment 4: Section 1.1, page 1-2, item #7; Suggest changing to "Determine if the
locations of background monitoring wells are adequate to establish
background groundwater quality."

Response: Agreed. Sentence will be reworded.

Comment 5: Section 1.1, page 1-2, item #8; Suggest changing to" ... for use in the
future groundwater risk assessment.".

Response: Agreed. Sentence will be reworded.

Comment 6: Section 2.2, page 2-1, second sentence; Suggest changing to "...
included four bedrock wells (PB-BED-MW20, PB-BED-MW24, BG8­
BEDGW-001, AND PB-BED-MW25) and one overburden well «IT­
MW01).". The reason for this is that I went to Table 2-1 as reference
in the fifth sentence and the well list there did not match this text.

Response: Agreed. Paragraph will be reworded.
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Comment 7: Section 2.2, page 2-1, last sentence; Depending on the resolution of
comment #6 above, this sentence may need to be deleted.

Response: Agreed. Sentence will be deleted.

Comment 8: Table 2-1; Well PB-BED-MW27 is not listed in Table 2-1.

Response: Monitoring well PB-BED-MW27 was sampled in October 2002, however,
the analytical results, etc. will be presented in the Second Annual Data
Summary and Evaluation Report. For simplicity, results for this well in its
entirety was omitted from the Fifth Quarterly Background Report and will
be included in the Second Annual Data Summary and Evaluation Report,
including Table 2-1.

Comment 9: Section 2.2, page 2-2, last paragraph, last sentence; Please extrapolate
on how the equipment would be "damaged".

Response: Agreed. Both the petroleum hydrocarbon and black hydrogen sulfide
substance have the potential to stain and/or contaminate the low-flow
sampling equipment. This will be explained in the sentence.

Comment 10: Section 2.4, page 2-3, last sentence; Per recent USACE comments on
the Groundwater RI, change "U.S. Liquids office" to "U.S. Liquids
facility".

Response: Agreed. Sentence will be changed.

Comment 11: Section 4.2, page 4-1, penultimate sentence; Suggest changing to
"With the exception of nitroaromatic compounds, all analytes
detected below preliminary screening levels are not discussed in detail
but are presented in the referenced data table.

Response: Agreed. Sentence will be revised.
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Response to Internal IT Review Comments on the
Final - Fifth Quarterly Background Groundwater Report
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Report dated February 2003)

Comments Received from Bill Hedberg:

Comment 1: Section 2.2, page 2-2, first paragraph; Suggest changing the first

sentence to: "Based upon present drought conditions and sampling

during the PBOW dry season time period, groundwater recharge

rates permitted only wells PB-BED-MW25 and BG8-BEDGW-00I to

be sampled with the minimal drawdown (low-flow) sampling

methodology." Recommend removing the second sentence and

moving it to the beginning of the third paragraph on this page.

Response: Agreed. The rewording will be made.

Comment 2: Section 2.2, page 2-2, last paragraph; Grammatically rephrase the last

two sentences in the paragraph to: "Low-flow sampling was not

attempted in monitoring well PB-BED-MW27 due to 0.50 feet of

weathered, petroleum hydrocarbon present in the well and a black

hydrogen sulfide substance on the well casing. Both of these factors

were considered to potentially damage the low-flow sampling

equipment."

Response: Agreed. The grammatical change will be made.

Comment 3: Section 4.2.3, 2001 First Quarterly Dry Season Sampling Event

(October), second sentence; include ethylbenzene in the analytical

data that was detected above preliminary screening levels(PB-BED­

MW24).

Response: Agreed. Ethylbenzene will be added.
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Comment 4: Section 4.2.3, 2002 Second Quarterly Wet Season Sampling Event

(January), second sentence; include ethylbenzene in the analytical

data that was detected above preliminary screening levels(PB-BED­

MW24).

Response: Agreed. Ethylbenzene will be added.

Comment 5: Section 4.2.3, 2002 Third Quarterly Wet Season Sampling Event

(April), fourth sentence; include ethylbenzene and total xylenes in the

analytical data that was detected above preliminary screening levels

(PB-BED-MW24).

Response: Agreed. Ethylbenzene and total xylenes will be added.

Comment 6: Section 4.2.3, 2002 Fourth Quarterly Dry Season Sampling Event

(July), second sentence; include ethylbenzene in the analytical data

that was detected above preliminary screening levels (PB-BED­

MW24).

Response: Agreed. Ethylbenzene will be added.

Comment 7: Section 4.2.4, Insert the following sentence after the fourth sentence in

paragraph; "In addition, the VOCs ethylbenzene, methylene

chloride, and total xylenes were detected in monitoring well PB-BED­

MW24 above screening levels."

Response: Agreed. Sentence will be added.
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Comments Receivedfrom Mary Hall:

Comment 1: Section 1.0, page 1-1, second paragraph; Refer to Shaw as Shaw

Environmental, Inc. instead of Shaw Environmental and

Infrastructure, Inc..

Response: Agreed. "and Infrastructure" will be removed.

Comment 2: Section 2.2, page 2-1, first paragraph, fourth sentence; add ''for PB­

BED-MW27" after Analytical results.

Response: Agreed. Change will be made.

Comment 3: Section 3.0, page 3-1, first paragraph; Add reference (EPA, 2002)

after (PRG).

Response: Agreed. Change will be made.

Comment 4: Section 3.1, page 3-1, first paragraph; Reference Method for

Chemical Analysis of Water and Wastes needs to be added to Section

6.0 of report.

Response: Agreed. Reference section will be updated.

Comment 5: Table 2-2; gallon (gal) and oxygen (02) need to be added to references

underneath table.

Response: Agreed. They will be added.

Comment 6: Table 4-1; NS (Not sampled) and NE (Not established) were not used

on table, so they can be removed from references underneath table.

(VQ) needs to be added next to Validation Qualifiers.

Response: Agreed. Changes will be made.

Comment 7: Appendix B, general comment; Several places throughout appendix

N/S/CIPBOW/02 Third Qrl Back Report/Comments/Internal Comments 02118/03



Response:

have acronyms that are not spelled out. Several tables have undefined

symbols or acronyms.

Agreed. Changes will be made.

Comment 8: Appendix E; table of contents and acronyms needs to be updated.

Response: Agreed. Changes will be made.

Comment 9: Appendix E, general comment; Several places throughout appendix

have acronyms that are not spelled out.

Response: Agreed. Changes will be made.

Comment 10: Appendix E, general comment; Appendix needs to have a reference

section.

Response: Agreed. Reference section will be added.

Comment 11: Appendix E, page E-4, section before E3.0, Field Split Samples; This

section should be E2.3 instead of E2.5. This needs to be updated on

the table of contents.

Response: Agreed. Section number will be changed, and table of contents will be

updated.

N/S/CfPBOW/02 Third Qrt Back Report/Comments/Internal Comments 02118/03



Comments Receivedfrom Steve Downey:

Comment 1: Section 1.0, page 1-1, second paragraph; delete last two sentences of

paragraph.

Response: Agreed. Sentences will be deleted.

Comment 2: Section 1.0, page 1-2, first complete paragraph; reword first sentence

to "Also, during the September 11,2002 quarterly background

investigation meeting between the USACE, OEPA, IT, and PES, a

decision was made to abandon monitoring well PB-BED-MW27 and

stop emanating odors from causing a nuisance to local residents."

Change "should be" to "was" in last sentence.

Response: Agreed. Sentences will be reworded.
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1.0 Introduction

The u.s. Army is conducting studies of the environmental impact of suspected hazardous waste

sites at properties previously owned by the U.S. Department ofDefense (DOD). 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 (FUDS). Figure 1-1 shows the geographical location of the former PBOW site. This

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

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

as the Plum Brook Station (PBS) of the John Glenn Research Center 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 (WARWP) and the Pentolite Road Red Water

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

Area B (TNTB), and TNT Area C (TNTC) (Figure 1-2).

Fifth quarter groundwater sampling activities were conducted pursuant to the following

documents: the final site-specific safety and health plan (SSHP) (IT, 2001 a), final site-specific

sampling and analysis plan (SSAP) (IT, 200Ib), the March 2002 letter amendment to the SSAP

(IT, 2002), the site-wide sampling and analysis plan (SAP) (IT, I996a), the quality assurance

project plan (QAPP) (IT, 1996b), and the site-wide safety and health plan (IT, 1996c).

The purpose of the quarterly background sampling is to provide four seasonal collection events

to evaluate groundwater quality and determine if a trending pattern is present in the groundwater

of the background monitoring wells. Since minor concentrations of nitroaromatics «0.5 parts

per million [ppm]) were detected in three background wells during the month of April 2002 (3 rd

quarter), a joint decision was made by the USACE, Ohio Environmental and Protection Agency

(OEPA), IT, and Pacific Environmental Services (PES) to continue background groundwater
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sampling for two additional events. One event was scheduled during the dry season of October

2002 and one event is scheduled to take place during the wet season ofApril 2003.

Also, during the September 11, 2002 quarterly background investigation meeting between the

USACE, OEPA, IT, and PES, a decision was made to abandon monitoring well PB-BED-MW27

and stop possible toxic hydrogen sulfide gas odors from emanating and causing a nuisance to

local residents. A final groundwater sample was collected from PB-BED-MW27 during the

October 2002 quarterly sampling event. Groundwater analytical results will be presented in the

next upcoming background report with the other downgradient monitoring wells.

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

follows:

1. Determine the quality of bedrock groundwater entering the PBOW site.

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

3. Determine the range of background concentrations for inorganics in both
overburden and bedrock groundwater.

4. Perform trend analysis to determine if any change in the concentration of
inorganics is seasonally dependent.

5. Establish background concentrations of inorganics in overburden and bedrock
groundwater.

Additional background sampling objectives:

6. Determine if nitroaromatic occurrence in the background monitoring wells during
the month of April 2002 was field error, laboratory error, or natural.

7. Determine if the locations of background monitoring wells are adequate to
establish background groundwater quality.

8. Provide additional groundwater quality data for use in the future groundwater risk
assessment.
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It should be noted that due to drought conditions, establishing background concentrations of

inorganics overburden groundwater was eliminated from the objectives.

After collection and analysis of the April 2003 groundwater data, a second full evaluation will be

prepared and the trend analysis reviewed.

This report presents:

• Groundwater sampling procedures

• Results of the first, second, third, fourth, and fifth quarterly groundwater sampling
events

• Laboratory analytical data ofthe October 2002 (fifth quarter) sampling (first
quarter results were presented in the 2001 Groundwater Remedial Investigation
report, second and third quarter results were presented in the Second and Third
Quarterly Background Reports, respectively, and fourth quarter results presented
in the First Annual Data Summary and Evaluation Report)

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

1.2 Facility Location and Description
As mentioned above, the former PBOW site is currently owned by NASA. Most of the

aerospace testing facilities at PBOW were constructed in the 1960s and are presently in a

standby or inactive status. The site is located approximately 4 miles south of Sandusky, Ohio,

and 59 miles west of Cleveland. Although primarily in Perkins and Oxford Townships, the

eastern edge of the site extends into Huron and Milan Townships. PBOW is bounded on the

north by Bogart Road, on the south by Mason Road, on the west by County Road 43, and on the

east by U.S Highway 250. The immediate area surrounding PBOW is mostly agricultural.

Along the northern and northeast perimeter residential sections are present. Public access at

PBOW is restricted except during the annual deer hunting season.
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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 (GSA).

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 GSA

retains the remaining acreage and currently has a use agreemeq.t 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

PBS.

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 (nitroaromatics),

volatile organic compounds (VOC), semivolatile organic compounds (SVOC), cyanide, and

inorganics.
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2.0 Field Activities

2.1 Investigative Methods
Fifth quarter groundwater sampling ofbackground monitoring wells was conducted following

the same procedures used during the first, second, third, and fourth quarter groundwater

sampling events. Specific sampling procedures are detailed in the approved 2001 SSAP/SSHP

and include minimal drawdown (low-flow) purging and sample collection or bailing.

2.2 Groundwater Sampling
Fifth quarter groundwater sampling was conducted from October 15 through 19,2002. Sampled

background wells included four bedrock wells (PB-BED-MW20, PB-BED-MW24, BG8­

BEDGW-OOl, and PB-BED-MW25) and one overburden well (IT-MWOl). Although not a

background well, monitoring well PB-BED-MW27 was also sampled in October 2002, prior to

scheduled abandonment. Analytical results for PB-BED-MW27 will be presented in the Second

Annual Data Summary and Evaluation Report with an expected submittal date of June 2003.

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 and were selected by

the USACE based on the groundwater investigation conducted in 1997 (USACE, 2001) (Figure

2-1). Bedrock well PB-BED-MW26 was scheduled for sampling; however, the well was dry and

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. Minimal drawdown (low-flow) was

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

well did not recharge adequately to use minimal drawdown (low-flow) sampling (Le., water level

dropped 6 inches or more), removal of 3 to 5 volumes of groundwater was performed and

samples collected with a bailer.
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Based upon present drought conditions and sampling during the PBOW dry season time period,

groundwater recharge rates permitted only wells PB-BED-MW25 and BG8-BEDGW-001 to be

sampled with the minimal drawdown (low-flow) sampling methodology. 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 such that drawdown in the well was never greater than 0.5 foot. Water chemistry

parameters (hydrogen ion concentration [PH], oxidation-reduction potential [Eh], conductivity,

temperature, dissolved oxygen, and turbidity) were monitored for stability.

Samples collected for metals analysis were filtered in the field through a 0,45-micrometer high­

capacity filter attached to the discharge line of the bladder pump. If the well was 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 QAPP (IT, 1996b).

Low-flow sample collection was not attempted on monitoring wells IT-MWOI, PB-BED-MW26,

and PB-BED-MW27. Monitoring well IT-MWOl was not sampled using low-flow due to

indentation in the riser at 2 feet below the top of casing that prohibited entry of a pump. During

initial static water level measurements on October 16, 2002, very little groundwater was present

in monitoring well PB-BED-MW26 (0.62 feet). Based upon groundwater level measurements

from previous events, the calculation of the smaller water column (compared to former events),

and knowing the lack of water recharge in the well, groundwater from monitoring well PB-BED­

MW26 was not bailed or sampled. Low-flow sampling was not attempted in monitoring well

PB-BED-MW27 due to 0.50 feet of weathered, petroleum hydrocarbon present in the well and a

black hydrogen sulfide substance on the well casing. Both of these factors were considered to

potentially stain and/or excessively contaminate the low-flow sampling equipment.

2.3 Decontamination Procedures
Decontamination of all sampling equipment was performed in accordance with Section 4.3 of the

SSAP (IT, 2001). Specifically, the water level indicator and low-flow pump were the only

instruments that needed the complete decontamination procedures. Decontamination was

performed in sequence by wash and rinse with soapy water, deionized water, isopropyl alcohol,

and a final wash and rinse with deionized water. The bladder pump was decontaminated by
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running the decontamination fluids through the pump head. Equipment was then air dried before

use. The bladder pump was wrapped in aluminum foil (shiny side out) after decontamination.

Bailers, if needed, and tubing were not decontaminated because new items were used for each

well. To prevent damage to sensitive membranes, the water quality instrument (Horiba) was

thoroughly rinsed only with deionized water.

2.4 IDW Management
Investigation-derived waste (IDW) generated during the October 2002 groundwater sampling

event included groundwater, decontamination water, and personnel protective equipment. All

IDW was managed and handled in accordance with procedures described in the SAP (IT, 1996a).

An estimated total of 55 gallons of decontamination and purge water were generated from the

background monitoring wells (including overburden well IT-MWOl), as well as 60 gallons of

decontamination and purge water from downgradient monitoring well PB-BED-MW27. All

liquid was contained in labeled 55-gallon drums that were stored in an igloo to protect from

possible freezing temperatures. Soiled personal protective gear and disposable field equipment

generated during the project was double-bagged and placed in an on-site industrial dumpster.

IDW drums were removed from the PBOW facility December 11,2002, by U.S. Liquids of

Detroit, Inc., following proper IDW disposal procedures. All water was transported to the U.S.

Liquids facility in Detroit, Michigan, treated, and disposed of at the facility, as was done for the

previous four events.
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3.0 Analytical Program

Primary and field duplicate project samples were analyzed by Severn Trent Laboratories, Inc. of

Knoxville, Tennessee. Analyses for water quality data parameters were provided by Severn

Trent's Canton, Ohio laboratory. Quality assurance samples and field splits were analyzed by

Accutest Laboratory of Orlando, Florida. IT performed data validation. The validation summary

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. U.S. Environmental Protection Agency (EPA) Region 9 Preliminary

Remediation Goals (PRG) (EPA, 2002) are being used as preliminary screening levels for

comparison to groundwater analytical results. These comparisons are not intended to imply

remediation or clean-up levels, but to provide a screening perspective of the data.

3.1 Analytical Program and Methodologies
Chemical analyses for the investigation were performed in accordance with guidelines detailed in

the EPA's Test Methods for Evaluating Solid Waste (SW-846), Physical/Chemical Methods,

Third Edition, September (EPA, 1986) and subsequent revisions and EPA 600/4-79-020, Method

for Chemical Analysis ofWater and Wastes. The groundwater samples and associated quality

assurance/quality control (QAlQC) samples were analyzed for VOCs, SVOCs, metals, and

several water quality parameters. Methods used for analysis 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 (EPA,

1999) and EPA Contract Laboratory Program National Functional Guidelines for Inorganic

Data Review, February (EPA, 1994a). Data were evaluated against specific criteria to verify the

achievement ofprecision, 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 (EPA, 1994b) and Region III Modifications to the Laboratory

Data Validation Functional Guidelines for Evaluating Inorganics Analyses (EPA, 1993). The

procedure is outlined in Section 3.3.
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3.2 Data Quality Evaluation
The reliability of the sampling and analytical procedures used during the investigation was

demonstrated by implementing the project-specific QA procedures specified in the site-wide

SAP (IT, 1996a) and QAPP (IT, 1996b) and its site-specific attachments. Successful execution

of these procedures provides supporting evidence that the data is representative of the

background area 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. Cyanide results were rejected in samples because of poor recovery of the

matrix spike and matrix spike duplicate. All cyanide results were nondetects.

The laboratory did not meet requirements for completion. Samples were sent to the lab for

analysis for nitroaromatics by SW-846 8330. Upon completion of analysis and subsequent

review, it appeared that the project samples and laboratory QC samples were not spiked with

surrogates or spike compounds. The data was not submitted.

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

AppendixE.

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 contract-required quantitation
limit, but is less than 5X or lOX ofthe blank result, the sample result is qualified
"B."
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• For organics, if the sample result is less than the contract-required quantitation
limit and less than 5X or lOX ofthe blank result, the sample result is qualified
"B." The"J" qualifier is not used.

• For inorganics, if the sample result is greater than the instrument detection limit,
but less than 5X of the blank result, the sample result is qualified "B."

• If the sample result is greater than 5X or lOX of the blank result, the sample result
is not qualified.

In instances where more than one blank is associated with a given sample, qualification is based

upon a comparison with the associated blank having the highest concentration of a chemical.

Blank results are not subtracted from sample concentrations.

3.4 Screening Criteria
To provide a better perspective of the data but without inferring a regulatory limit or mandated

cleanup level, the analytical data were screened against preliminary screening values for tap

water (EPA, 2002). These values, with a few exceptions, correspond to a one-in-a-million (lE­

6) cancer risk or a hazard quotient of 1, whichever would result in a lower value. Further

evaluation may be appropriate if site concentrations exceed these screening values.

No attempt was made to develop preliminary screening levels 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). PRGs used in the screening of groundwater investigation data are presented in Chapter

4.0, Table 4-1. Chemicals detected in groundwater were compared to PRGs for tap-water. It

was assumed that household use of groundwater results in the most restrictive contamination

level.
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4.0 Analytical Results

4.1 Groundwater Sampling Events
In October 2002, background groundwater samples representative of low groundwater levels (or

dry season) conditions were collected. The background samples were collected from the same

monitoring wells as sampled in November 1997 and May 1998, as well as from two of the three

wells installed in 2001. 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. Monitoring well PB-BED-MW27 was also sampled during the

fifth quarterly sampling event, prior to scheduled abandonment. Analytical results for PB-BED­

MW27 will be presented in the Second Annual Data Summary and Evaluation Report.

4.2 Analytical Results
The following sections present the blank-corrected results of the first, second, third, fourth, and

fifth quarterly sampling events. October 2002 PRGs have been used to evaluate the detected

constituents. As a comparison tool, the November 1997, May 1998, fall 2001, and January

through July 2002 results, compared to the preliminary screening levels, are shown on Figure 2-1

with the October 2002 data. Analytical detections for the first through fifth quarters are

presented in Table 4-1. With the exception ofnitroaromatic compounds, all analytes detected.

below preliminary screening levels are not discussed in detail but are presented in the referenced

data table. All fifth quarter analytical data is presented in Appendices C and D.

4.2.1 Background Monitoring Wells
Five bedrock wells were selected to be sampled on a quarterly basis to determine background

bedrock groundwater values. These background bedrock monitoring wells include PB-BED­

MW20, PB-BED-MW24, PB-BED-MW25, and BG8-BEDGW-00l, and PB-BED-MW26

(Figure 2-1). Overburden well IT-MWOl is included to be sampled as part of the quarterly

sampling events and, due to its location, has previously been considered as providing

information relative to possible background overburden groundwater values. Groundwater from

these wells was analyzed for VOCs, SVOCs, nitroaromatics, metals (total and dissolved),

cyanide, and water quality parameters.
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4.2.2 Overburden

2001 First Quarterly Dry Season Sampling Event (September/October). Due to an

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

sampled.

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

an attempt was made to repair IT-MWOl. 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 ofIT-MWOl well

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

below ground surface) is located within the filter pack. This, therefore, precluded removal of the

riser for replacement. Sampling personnel attempted to remove or push back the indentation in

the riser, but did not succeed.

2002 Third Quarterly Wet Season Sampling Event (April). Due to an indentation of the

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

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

SVOCs, filtered, or unfiltered metal samples were detected above preliminary screening levels in

the overburden background well (Table 4-1).

2002 Fifth Quarterly Dry Season Sampling Event (October). No nitroaromatics,

VOCs, or SVOCs were detected above preliminary screening levels. Overburden monitoring

well IT-MWOl showed the metals arsenic, iron, lead, and thallium above preliminary screening

levels in the unfiltered metal sample. There were no metals detected above preliminary

screening levels in the filtered metal sample (Table 4-1).

4.2.3 Bedrock

2001 First Quarterly Dry Season Sampling Event (October). No nitroaromatic

compounds were detected in any ofthe background monitoring wells. VOCs (benzene,

ethylbenzene, and methylene chloride) were detected above preliminary screening levels in well
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PB-BED-MW24, and benzene and chloroform were detected above limits in well PB-BED­

MW25. No SVOCs were detected in any of the wells above preliminary screening levels. Only

groundwater from well PB-BED-MW20 showed metals above the preliminary screening level.

Barium was detected in both the unfiltered and filtered metal samples, while arsenic was found

above its screening limit in only the filtered sample (Table 4-1).

2002 Second Quarterly Wet Season Sampling Event (January). No nitroaromatic

compounds were detected in any of the background bedrock monitoring wells. Only the VOCs

benzene and ethylbenzene and the SVOC (naphthalene) were detected above preliminary

screening levels in monitoring well PB-BED-MW24. Groundwater from all five background

wells showed metals above preliminary screening levels. Thallium was detected above its

preliminary screening level in both the unfiltered and filtered metal samples from wells BG8­

BEDGW-001, PB-BED-MW20, and PB-BED-MW24, and in the unfiltered sample in well PB­

BED-MW25. All of the thallium detections were noted with a "B" qualifier. Barium was

detected above its preliminary screening level in both the unfiltered and filtered metals samples

from well PB-BED-MW20. Due to a low water column present, only unfiltered metals were

sampled in well PB-BED-MW26. Analytes in well PB-BED-MW26 above preliminary

screening levels included aluminum, arsenic, chromium, iron, lead, and manganese (Table 4-1).

2002 Third Quarterly Wet Season Sampling Event (April). Three nitroaromatic

compounds were detected (2,6-DNT, nitrobenzene, and research department explosive [RDX])

in the background bedrock monitoring wells. Monitoring well PB-BED-MW24 exhibited 2,6­

DNT above the preliminary screening level and detections of nitrobenzene and RDX below the

respective screening level. Nitrobenzene was also present in monitoring wells PB-BED-MW20

and PB-BED-MW25 but below screening levels. Benzene, ethylbenzene, and total xylenes were

the VOCs detected above the preliminary screening level (PB-BED-MW24) during the third

quarterly groundwater sampling event. No SVOCs were detected above preliminary screening

levels during the third quarterly sampling event. The only metal detected above screening levels

was barium in filtered and unfiltered samples collected from PB-BED-MW20 (Table 4-1).

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

compounds were detected in any of the background bedrock monitoring wells. Benzene,

ethylbenzene, and naphthalene were detected above screening levels in well PB-BED-MW24.

Benzene was detected above limits in well PB-BED-MW20. Unfiltered metals above the
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screening limit were arsenic and iron in well PB-BED-MW24 and barium in well PB-BED­

MW20. Barium was also detected above the preliminary screening level as a filtered metal in

well PB-BED-MW20 (Table 4-1).

2002 Fifth Quarterly Dry Season Sampling Event (October). Nitrobenzene was

detected in monitoring well PB-BED-MW25 below the preliminary screening level. No

nitroaromatics or SVOCs were detected above preliminary screening levels in any of the

background bedrock monitoring wells. Benzene was detected above the preliminary screening

level in wells PB-BED-MW20 and PB-BED-MW24, and ethylbenzene was detected above the

preliminary screening level in well PB-BED-MW24. Barium was detected above the

preliminary screening level in both the unfiltered and filtered metal samples from well PB-BED­

MW20. Thallium was also detected above the preliminary screening level in the unfiltered metal

sample from well PB-BED-MW20 (Table 4-1).

4.2.4 Summary ofSampling Events

At least one of three nitroaromatic compounds (2,6-DNT, nitrobenzene, and RDX) were detected

in three ofthe five background wells (PB-BED-MW20, PB-BED-MW24, and PB-BED-MW25)

during the background sampling events November 1997 to October 2002. Nitroaromatic 2,6­

DNT was the only compound above the preliminary screening level, and it was from well PB­

BED-MW24. It should be noted that explosive compound RDX, as detected in well PB-BED­

MW24, was not manufactured at PBOW. Benzene, above preliminary screening level, was a

common contaminant in groundwater in wells PB-BED-MW20 and PB-BED-MW24 and also

was detected once (October 2001) in PB-BED-MW25. In addition, VOCs ethylbenzene,

methylene chloride, and total xylenes were detected in monitoring well PB-BED-MW24 above

screening levels. SVOCs infrequently detected above preliminary screening levels were bis(2­

ethylhexyl)phthalate in well PB-BED-MW20 (May 1998) and naphthalene in PB-BED-MW24

(January and July 2002). Fifteen different unfiltered and filtered metals 'were detected in the

background wells. Barium was the only metal (PB-BED-MW20) frequently detected in the

unfiltered and filtered samples to be above the preliminary screening level.
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5.0 Planned Activities

The following activities are scheduled:

• A sixth quarterly background groundwater report (2003 Groundwater Data
Summary and Evaluation Report) representing analytical results ofApril 2003 in
conjunction with wet and dry season analytical data from non-background
monitoring wells, will be submitted following receipt and evaluation of April
analytical data.
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Table 2-1

Summary of Groundwater Samples Collected
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

~ample

Well Identification Sample Identification Sample Date Number

IT-BG8-BEDGW-001 PBOW-02-GW-IT-BG8-BEDGW-001-CD3001 10/18/02 CD3001

IT-MW01 PBOW-02-GW-IT-MW01-CD3002 10/16/02 CD3002

PB-BED-MW20 PBOW-02-GW-PB-BED-MW20-CD3003 10/17102 CD3003

PB-BED-MW24 PBOW-02-GW-PB-BED-MW24-CD3004 10/19/02 CD3004

PB-BED-MW25 PBOW-02-GW-PB-BED-MW25-CD3005 10/17102 CD3005

PB-BED-MW25 PBOW-02-GW-PB-BED-MW25-CD3006 10/17102 CD30061

PB-BED-MW25 PBOW-02-GW-PB-BED-MW25-CD3007 10/17102 CD30072

1 Field duplicate.
2 Field split.

KN3\PB0W\5lhQtrBGI2-1.xls\Table_Primary\1/1410312:04 PM



Table 2-2

Final Field Measurements of Groundwater Samples
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)

Volume

Low-Flow PID HzS Eh Conductivity Turbidity Dissolved O2 Temperature Purged

Well Identification Date Time Sampled (ppm) (ppm) (mV) pH (I.Imhos/cm) (NTU) (ppm) (OC) (gal)

Overburden Well (1997 through Fifth Quarterly Sampling Event)
10/16/02 0925 NA 0.0 0.0 -28 6.22 0.765 3.6 3.41 14.4 3.09
7/10/02 0900 No 0 0 -8 6.28 0.590 3.7 5.08 17.76 4
4/2/02 NA NA NM NM Not sampled. Riser section dented and prohibited bailer from entering well.

IT-MW01 1/16/02 NA NA NM NM Not sampled. Riser section dented and prohibited bailer from entering well.
9/27/01 1040 NA NM NM Not sampled. Riser section dented and prohibited bailer from entering well.
5/16/98 NA No 0 NM 57.3 6.23 0.447 a 13.13 I 14.2 8
11/19/97 NA No 0 NM -58.2 6.7 0.512 1 10.57 9.6 6.5

Bedrock Wells (1997 through Fifth Quarterly Sampling Event)
10/18/02 1050 Yes 0.0 0.0 -307 5.97 3.88 16.5 1.73 14.2 4.0
7/12102 0920 Yes 0 0 -258 7.21 3.68 10.3 0.41 13.45 5
4/3102 1127 Yes 0.0 0.0 220 7.25 0.43 4.7 NM 6.7 3

BG8-BEDGW-001 1/16/02 1450 Yes 0.0 0.0 -79 7.38 0.856 2.8 0.00 10.69 2.22
9/27/01 1220 Yes 0.0 NM -339 13.03 3.75 0.0 0.00 12.65 2.97
5/15/98 NA No 0.1 NM -36.2 7.80 151 10 8.00 13.0 27.73
11/17/97 NA No 0 NM -245.3 7.21 3.31 321 6.83 10.5 30
10/17102 1510 No 0.0 0.0 -32 5.69 56.3 10.8 3.38 11.60 24
7/10102 1600 Yes 0 0 -57 6.73 52.9 NR 0 13.85 3.5
4/4/02 1013 Yes 0.0 NM 51 7.07 53 0.0 0.00 10.37 1.9

PB-BED-MW20 1/15/02 1415 Yes 1.6 0.00 -55 6.83 52.60 15.0 0.00 7.22 1
9/26/01 1415 No 0.0 NM -73 8.95 53.60 53.5 0.00 10.54 10.33

5/28/98 NA No 0.1 NM NM 6.65 38.1 999 12.80 13.0 58

11/17/97 NA No 0 NM -24.7 6.74 48.5 563 4.14 9.4 27

10/19/02 1110 No 58.2 >50 -297 6.30 1.85 22.3 5.52 12.20 4.5

7/12102 1405 Yes 84.1 >500 -358 6.66 1.88 350 0 12.93 4.5

PB-BED-MW24 4/3/02 1730 Yes 76.0 0.0 -318 7.06 1.98 0.0 NM 10.71 1.8

1117/02 1005 Yes 114 0.0 -333 6.82 1.99 2.5 0.00 9.69 2.11

10/9/01 0935 Yes NM NM -144 9.38 1.81 73.3 5.32 11.20 2.99
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Table 2-2

Final Field Measurements of Groundwater Samples
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of2)

Volume

Low-Flow PID H2S Eh ConductiVity Turbidity Dissolved O2 Temperature Purged

Well Identification Date Time Sampled (ppm) (ppm) (mV) pH (I.Imhos/cm) (NTU) (ppm) (GC) (gal)

Bedrock Wells (1997 through Fifth Quarterly Sampling Event), continued
10/17/02 1035 Yes 0.0 0.0 -290 6.56 2.96 2.1 1.69 12.00 6.0
7/11/02 1115 Yes 0 0 -302 7.19 1.86 1.9 0 12.92 8

PB-BED-MW25 4/3/02 1120 Yes NM NM -333 8.46 2.62 2.7 0.01 10.90 8
1/16/02 1030 Yes 0.0 0.0 -291 7.23 2.42 5.8 0.00 10.54 4.44
10/5/01 0920 Yes 0.0 0.01 -237 10.58 1.89 5.7 2.41 11.90 3.67

10/16/02 NA NA 6.0 0.0 No sample collected due to insufficient water volume.
7/12102 NA NA 3.1 0 No sample collected due to insufficient water volume.

PB-BED-MW26 4/9/02 NA NA NM NM No sample collected due to insufficient water volume.

1/15/028 1030 No 2.2 0.21 -59 6.87 31.0 999 8.04 8.69 0.5
10/10/01 NA NA 3.6 NM No sample collected due to insufficient water volume.

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

PID - Photoionization detector.
H2S - Hydrogen sulfide

Eh - Oxidation-reduction potential.
ppm - Parts per million.
mV - Millivolts.
IJmhos/cm - Micromhos per centimeter.
NTU - Nephelometric turbidity unit.
·C - Degrees Celsius.
NA - Not applicable.
NM - Not measured.
NR - Not recorded.
gal- Gallon.
O2 - Oxygen.

8Final water quality reading collected from last purged groundwater due to a very limited water volume. Well was purged on 1/15/02,
sample was collected on 1/17/02 at 0820.
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Table 3-1

Summary of Analytical Parameters and Methods
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Analytical Analytical
Matrix Parameters8 Methodb

Groundwater TCl Volatile Organic Compounds SW-8465030/8260B

(Monitoring Well) TCl Semivolatile Organic Compounds SW-8463510C/8270C

TAL Metals (TID) SW-8463005A16010B/7470A

Turbidity EPA 180.1

Alkalinity EPA 310.1

Hardness EPA 200.7

Total Organic Carbon EPA 415.1

Total Dissolved Solids EPA 160.1

Total Suspended Solids EPA 160.2

Chloride EPA 325.2

Cyanide, total SW-8469012A

Nitrate EPA 353.2
Sulfate EPA 375.4

8Target analyte list (TAL) and target compound list (Tel) are used to designate parameter lists with no
requirements for Contract laboratory Program (ClP) method quality control or data reporting packages.
b Analyses found in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Third Edition
and Methods for Chemical Analysis of Water and Wastes, March 1983 and their subsequent revisions.

TID - Total/Dissolved.
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Table 4-1

Detected Constituents In Bedrock Monitoring Wells
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(1016)

Sample Area Background Wells
Location Code: IT-BG8-BEDGW-001

SamDleNo: 5410 5415 BD3007 CA3006 CB3007
Sample Date: 17-NOV-97 15-MAY-98 I 27-SEP-01 16-JAN-02 03-APR-02

Parameter Units I PRG Result VQ Result IVQI Result VQI Result I VQI Result VQ
Expl!>sives
Dinitrotoluene, 2,4- ug/L 0.099
Dinitrotoluene, 2,6- ug/L 0.099
Nitrobenzene ua/L 3.4
RDX ugiL 0.61
Volatiles
Acetone ug/L 610 3.5 J
Benzene ull!L 0.34
Bromomethane ug/L 8.7
Butanone, 2- ug/L 1900
Carbon disulfide uaiL 1000 0.65 J
Chloroform ug/L 6.2
Chloromethane ug/L 1.5
Ethylbenzene ug/L 2.9
Methyl-2-pentanone, 4- ug/L 160
Methylene chloride ug/L 4.3 0.37 B
Toluene ug/L 720
Xvlenes, total ug/L 210 0.38 B 1.0
Semivolaliles
Bis(2-ethvlhexyl)ohthalate ug/L 4.8 1.7 J 4.0 B
Dimethylphenol, 2,4- ug/L 730
Methylnaphthalene, 2- ug/L
Methylphenol, 2- ug/L 1800
Methylphenol, 4- ug/L 180
Naphthalene ug/L 6.2
Phenanthrene ua/L
Phenol ug/L 22000
Metals - Unfiltered

luminum uaiL 36000 9020 307 51.6 B 78.7 B 31.5 J
Antimony ug/L 150
Arsenic ug/L 0045
Barium ug/L 2600 520 285 68 J 29.9 J
Beryllium ug/L 73 1.2 B
Cadmium ug/L 18
Chromium ug/L 110 18.2 1.4 B
Cobalt ug/L 730
Copoer ug/L 1500 59.5 3.3 J

on ua/L 11000 1230 J 204 118 B 38.2 J
ead ug/L 15 6.8

1Manganese ug/L 880 130 71.6 107 29.0
Mercury ugiL 11
Nickel ug/L 730 6.8 J
Selenium ug/L 180
Thallium ug/L 2.4 @l!i:lWM-.w B
Vanadium ug/L 260
Zinc ug/L 11000 126 49.7 B 12.6 J 15.6 J
Metals - Filtered
Aluminum ug/L 36000 56.6 B 83.6 B 52.0 B
Arsenic ugiL 0.045
Barium ugiL 2600 366 279 83.6 J 30.6 J
Beryllium ug/L 73 1.5 B
Chromium ug/L 110
Cobalt ug/L 730
Cooper ua/L 1500
Iron ug/L 11000 563 169 216
Manganese ugiL 880 658 73.5 117 23.6
Mercury ug/L 11
Nickel ua/L 730 7.0 J
Thallium ug/L 2.4 B
Zinc ug/L 11000 44.9 B 13.5 J 17.3 J
Water Quality Parameters
Alkalinity ug/L 350000 180000 357000 J I 200000 I 157000 I
Chloride ug/L 780000 34000 932000 I 78000 I I 63200 I J
Hardness ug/L 1000000 340000 719000 380000 I I 314000 I
Nitrate uaiL 10000 200 7300
Su~ate ugiL 70000 45000 28300 68000 63300
Total dissolved solids ug/L 1800000 300000 1990000 500000 458000
Total organic carbon ug/L 1000
Total suspended solids ug/L 10000 280000 4000 3000 J
Turbiditv NTU 104 J 0.61
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Table 4-1

Detected Constituents In Bedrock Monitoring Wells
Fifth Quarteriy Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(2016)

Sample Area Background Wells
Location Code: IT-BG8-BEDGW-001 IT-MW01

Sample No: CC3001 I CD3001 5530 5535 I 5535R
Sample Date: 12-JUL-02 18-QCT-02 19-NOV-97 16-MAY-98 I 18-MAY-98

Parameter Units PRG Result VQ Result VQ Result VQ Result VQ Result VQ
Explosives
Dinitrotoluene, 2,4- ugiL 0.099
Dinitrotoluene, 2,6- ug/L 0.099
Nrtrobenzene ug/L 3.4
RDX ug/L 061
Volatiles
Acetone ug/L 610 2.6 B 3.4 J
Benzene ug/L 0.34
Bromomethane ug/L 8.7
Butanone, 2- uo/L 1900 3.2 B
Carbon disulfide ug/L 1000 0.43 J
Chloroform ua/L 6.2
Chloromethane ug/L 1.5
Ethylbenzene ug/L 2.9
Methyl-2-pentanone, 4- ug/L 160
Methylene chloride ug/L 4.3 0.33 B 0.58 B
Toluene ug/L 720 22
Xylenes, total uaiL 210 0.31 B
Semivolatiles
Bis(2-ethylhexyl)phthalate ua/L 4.8 4.3 B
Dimethylphenol, 2,4- ug/L 730
Methylnaohthalene, 2- ug/L
Methylphenol, 2- ug/L 1800
Methylphenol, 4- ug/L 180
Naphthalene ug/L 6.2
Phenanthrene ug/L
Phenol ug/L 22000
Metals - Unfiltered

luminum ug/L 36000 I 65.2 B 83.6 B
Antimony ug/L 150
Arsenic ug/L 0.045 ._3}$E. J
Barium uaiL 2600 229 279
Beryllium ugiL 73
Cadmium ugiL 18
Chromium ug/L 110
Cobalt ug/L 730 12.1 J
Copper ug/L 1500
Iron ug/L 11000 1490 74.5 J 1320 2200 J
Lead ug/L 15
Manaanese ug/L 880 688 51.1 323 348
Mercury ug/L 11 0.45
Nickel ugiL 730 8.6 J
Selenium ug/L 180
Thallium ug/L 2.4
Vanadium ug/L 260
Zinc uo/L 11000 10.0 0.83 J 51.6 149
Metals - Filtered
Aluminum ua/L 36000 113 B 86.7 B 276
Arsenic ua/L 0.045
Barium ug/L 2600 236 285
Beryllium ug/L 73
Chromium ug/L 110
Cobalt ug/L 730 8.2 J
Copper ug/L 1500
Iron ua/L 11000 1160 53.4 J 1090 1970
Manganese ug/L 880 728 52.2 331 395
Mercury ug/L 11
Nickel ug/L 730 8.5 J
Thallium uo/L 2.4
Zinc ug/L 11000 7.3 J 1.2 B 46.9 47.5 B
Water Quality Parameters
Alkalinity ug/L 367000 332000 360000 110000
Chloride ug/L 896000 999000 4000 3000
Hardness ug/L 647000 687000 420000 200000
Nitrate ug/L 10000
Sulfate ug/L 9200 11200 79000 140000
Total dissolved solids uall 2040000 1870000 310000 400000
Total organic carbon ug/L 1900 1300 8600 7000
Total suspended solids ug/L 21000 84000 5000
TUrbidity NTU 39.0 44.2
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Table 4-1

Detected Constltuents In Bedrock Monitoring Wells
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(30f6)

Sample Area Background Wells
Location Code: IT-MW01 PB-BED-MW20

Sample No: CC3009 CD3002 5960 5965 BD3026 I CA3005
Sample Date: 10-JUL-02 16-0CT-02 17-NOV-97 28-MAY-98 26-SEP-01 15-JAN-C2

Parameter Units PRG Result VQ Result VQ Result VQ Result VQ Result VQ Result VQ
Explosives
Dinitrotoluene, 2,4- ug/L 0.099
Dinitrotoluene, 2,6- ug/L 0.099
Nitrobenzene UQ/L 3.4
RDX ug/L 0.61
Volatiles
Acetone ug/L 610 3.5 B 1.2
Benzene uo/L 0.34 0.25
Bromomethane ug/L 8.7
Butanone, 2- ug/L 1900 0.7 B
Carbon disulfide ug/L 1000 0.17
Chloroform ug/L 6.2
Chloromethane ugiL 1.5

thylbenzene ug/L 2.9 0.15
1-2-pentanone, 4- ug/L 160

e chloride ug/L 4.3 0.19 B 0.30 B 0.49 B
ug/L 720 0.73 B 0.95 B 2.4 B

total ug/L 210 2.6 0.91 J
atiles

exyl)phthalate ug/L 4.8 B 2.9
enol, 2,4- ua/L 730

Inaphthalene, 2- ug/L 1.1
ylphenol, 2- uaiL 1800
ylphenol, 4- ug/L 180

Naphthalene ug/L 6.2
Phenanthrene ug/L
Phenol ug/L 22000
Metals - Unfiltered
Aluminum ug/L 36000 117 10200 3290 I 678 207

ntimony ug/L 150 8
rsenic ug/L 0.045 ffJ!!1!Il~;1lJ!tf.i.

~arium ug/L 2600 75.9 139 IlNtlW_•.,!1tti1li! tl-mrJiwa'-:€i1mL
'Beryllium ug/L 73 4.6
Cadmium ug/L 18
Chromium ug/L 110 14.1 7.6 B
Cobalt ug/L 730 7.5 14 7.1 J
Copper ug/L 1500 9.1 72.2 32.8 15.8 B 32.8
Iron UQ/L 11000 563 t*!fal§ItIllfA~JiW, 6770 5920 J 6480
Lead ug/L 15
Manganese ug/L 880 292 490 180 153 189 128
Mercury ug/L 11
Nickel ug/L 730 15.0 35 3.5
Selenium ug/L 180 5
Thallium ug/L 2.4 _i$;w;WJilWlW B
Vanadium ug/L 260 35.9 I
Zinc ug/L 11000 34.3 124 41.6 42.1 B 5.3 23.4 I
Metals - Filtered
Aluminum ug/L 36000 62.2 B 71.6 B

JEiwI~Arsenic ug/L 0.045
Barium ug/L 2600 82.5 89.1 itJiJii1$!!W§BJi¥W!1tti
Beryllium ug/L 73
Chromium ug/L 110
Cobalt ug/L 730 10.3 4.9 6.4 J
Copper UQ/L 1500 2.8 3.7 2.0 B 5.7
Iron ug/L 11000 745 1840 2310 1320 5350 6180
Manganese ua/L 880 326 424 162 47.0 188 129
Mercury ug/L 11 0.24
Nickel ug/L 730 26.2 10.5 2.9
Thallium ug/L 2.4 B
Zinc ug/L 11000 124 13.1 3.3 21.6
Water Quality Parameters
Alkalinity ug/L 90000 209000 240000 260000 255000 280000
Chloride ug/L 3400 9900 19000000 21000000 22400000 18000000
Hardness ug/L 144000 263000 20000000 10000000 9360000 8200000
Nitrate ug/L 10000 190
Su~ate ua/L 118000 67300 3200
Total dissolved solids ug/L 279000 342000 32000000 24000000 27400000 26000000
Total organic carbon ug/L 7100 9900 500 1100
Total suspended solids ug/L 4000 5000 74000 90000 125000 13000
TUrbidity NTU 1.7 10.6 48.4 8.8
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Table 4-1

Detected Constituents In Bedrock Monitoring Weils
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(4016)

Sample Area Background Weils
Location Code: PB-BED-MW2O PB-BED-MW24

Sample No: CB3001 CC3003 CD3003 BD3029 I CA3001
Sample Date: 04-APR-02 10-JUL-02 17-QCT-02 09-QCT-Ql I 17-JAN-02

Parameter Units PRG Result VQ Result VQ Result VQ Result I VQI Result I VQ
Explosives
in~rololuene, 2,4- uo/L 0.099
inilrololuene, 2,6- uo/L 0.099
ilrobenzene ug/L 3.4 0.088 J
OX ug/L 0.61
olatlles
cetone ug/L 610 5.3 J 10 B 120 I J
enzene uo/L 0.34 J .w

IIBromomelhane ug/L 8.7 0.27 J
IIBulanone, 2- uo/L 1900 9.8 8.1

arbon disulfide ug/L 1000 1.1 J 1.2
Chloroform ug/L 6.2
Chloromelhane ug/L 1.5 1.3 J
Elhylbenzene uo/L 2.9 J

'0

IIMelhyl-2-penlanone, 4- ug/L 160
IIMelhylene chloride ug/L 4.3 I!I.f@f••~ J

oluene ug/L 720 0.76 B 0.35 J 58 90
ylenes, lolaI ug/L 210 0.67 J 110 180
emivolatlles
is(2-elhylhexyl)phthalale ug/L 4.8
imethylphenol, 2,4- ug/L 730 1.1 J

1&lnaPhlhalene, 2- ug/L 3.6 J 5.6
hylphenol, 2- ug/L 1800

ylphenol, 4- uo/L 180
Naphlhalene ug/L 6.2 2.9 J

henanlhrene ug/L
henol ug/L 22000 1.4 J
etals - Unfiltered

Aluminum ug/L 36000 48.6 J 83.4 I B 155 J 37.8 J 77.7 B
Anlimony ug/L 150 I
Arsenic uo/L 0.045 I
Barium uo/L 2600 932 938
Beryllium ug/L 73 0.51 B 1.2 B
Cadmium ug/L 18
Chromium uo/L 110 17 J
Coball uo/L 730 6.1 J 80 J 81 J
Copper ug/L 1500 30.5
Iron ug/L 11000 853 4970 5310 48.3 J 72.7 B
Lead ug/L 15
Manganese ug/L 880 156 190 185 24.8 19.2
Mercury ug/L 11
Nickel uq/L 730 3.4 J
Selenium ug/L 180
Thallium uo/L 2.4 B fWBlIllilJllmljl\fJ;jfmrn B
Vanadium ug/L 260

inc uo/L 11000 64.9 9.7 J I 15.6 I J
Metals - Filtered

luminum ug/L 36000 55.9 B 63.1 B I 69.8 I B 55.1 B 89.6 B
senic uq/L 0.045 I I

arium ug/L 2600 .K[B1~~g1111:m1 ;WMW \12~~QOJllmtlI1 942 962
eryllium ug/L 73 0.24 B 1.5 B
hromium ug/L 110
oball ug/L 730 5.9 J 8.0 J 7.5 J
opper ug/L 1500 26.5
on ug/L 11000 1130 5100 4940 40.7 B

Iinese
uo/L 880 156 193 182 22.1 18.7

cury ug/L 11
el ug/L 730 3.2 J

m uo/L 2.4 B
inc ug/L 11000 59.2 J 3.2 J 78.3
Vater Quality Parameters
Ikalinity ug/L 229000 293000 259000 697000 J 810000
hloride uo/L 17300000 J 19000000 21100000 149000 140000

Hardness ug/L 8850000 8140000 9390000 566000 710000
IINitrate ug/L 10000

ulfale ug/L 21400 150000
olal dissolved solids ug/L 27800000 35500000 43800000 948000 1000000
olal organic carbon ug/L 740 J 3000 1800
olal suspended solids ug/L 13000 33000 19000
urbidity NTU 10.5 7.4 19.2 266 61
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Table 4-1

Detected Constituents In Bedrock Monitoring Wells
Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(50f6)

SamDleArea Background Wells
Location Code: PB-BED-MW24 PB-BED-MW25

Sample No: CB3008 CC3004 , CD3004 803030 CA3002
Sample Date: 03-APR-D2 12-JUL·02 , 19-QCT-02 05-0CT-D1 16-JAN-D2

Parameter , Units' PRG Result I VQ Result VQI Result , VQ Result VQ Result , VQ
Explosives
Oinitrotoluene, 2,4- uQ/L 0.099
Dinitrotoluene, 2,6- uQ/L 0.099
Nitrobenzene ugiL 3.4 , 0.33
RDX ugiL 0.61 I 0.22 I J
Volatiles
Acetone ugiL 610 I 170 I J 60 , 17 B
Benzene uQIL 0.34 J J - Jm";'~~"~•• ~c ,.
Bromomethane uglL 8.7
Butanone, 2- uglL 19oo 17 J 12 B
Carbon disu~ide uglL 1000 0.59 J 29 0.48 J 1.5
Chloroform uglL 6.2 1.1
Chloromethane uglL 1.5
Ethylbenzene uglL 2.9

'EMiWti__ mlf@,wiL'1!illlli!tilii& J IL·. J 0.22 J
Methyl-2-pentanone, 4- uglL 160 0.30 J
Methylene chloride uglL 4.3 0.30 B
Toluene UQIL 720 100 17 J 14 0.80 J
Xvlenes, total uglL 210 1!@@UiIIl82j:lli!tl&@iI 55 23 1.5
Semivolatiles
Bis(2-ethylhexyl)phthalate uglL 4.8 4.6 B 0.86 J
Dimethylphenol, 2,4- uglL 730 0.76 J
Methylnaphthalene, 2- uglL 4.6 J 10 J 1.4 J
Methylphenol, 2- uglL 1800
Methylphenol, 4- uQ/L 180
Naphthalene uglL 6.2 4.0 J BS_All%ii r~[Jt J
Phenanthrene ugiL
Phenol uglL 22000
Metals - Unfiltered
Aluminum uglL 36000 35.7 J 1150 I 115 J 78.2 B 79.8 B
Antimony uglL 150
Arsenic uglL 0.045
Barium uglL 2600 1160 680 1080 226 247
Beryllium uglL 73 1.2 B
Cadmium uglL 18
Chromium uglL 110 9.4
Cobalt uglL 730 2.9
Copper uglL 1500 8.6
Iron uglL 11000 403 795 357
Lead uglL 15 5.2 B

I~se uglL 880 14.8 J 420 23.6 89.0 56.2
uglL 11

iekel uglL 730 7.9
elenium UQIL 180
hallium uglL 2.4 iiwUilll8iJ;'i@!tniW B
anadium uglL 260 6.1

Zinc uglL 11000 28.4 3.9 J 7.7 J
Metals - Filtered
Aluminum uglL 36000 74.0 B 110 B 87.0 B 68.7 B
Arsenic uglL 0.045
Barium uglL 2600 1170 670 1140 224 234
Beryllium uglL 73
Chromium uglL 110
Cobalt uglL 730 1.4 J
Copper uglL 1500
Iron uglL 11000 713 337

5'"' ugiL 880 16.6 44.2 15.5 87.0 52.2
cury uQIL 11
el uglL 730
um ualL 2.4

uaiL 11000 3.4 J 5.7 B 3.0 J
Water Quality Parameters
Alkalinity ugiL 157000 979000 757000 278000 J 320000
Chloride ugiL 175000 J 155000 126000 404000 460000
Hardness UQIL 715000 1370000 808000 627000 720000
Nitrate uglL 10000
Sulfate uglL 23600 32300 121000 79000
Total dissolved solids ugiL 2200000 1020000 99oooo 1000000 1100000
Total organic carbon uglL 2400 3700 3700 4000 B 2000
Total suspended solids uglL 14000 124000 62000 4000
Turbidity NTU 116 742 49.6 21.7 J 21
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Table 4-1

Detected Constituents in Bedrock Monitoring Wells

Fifth Quarterly Background Report

Former Plum Brook Ordnance Works, Sandusky, Ohio

(6016)

Sample Area Background Wells
Location Code: PB·BED·MW25 PB·BED-MW26

Sample No: CB3004 I CC3005 CD3005 I CA3004 I
Sample Date: 03-APR·02 11.JUL-02 17-QCT·02 I 17.JAN-02 I

Parameter Units PRG Result VQ Result VQ Result VQ Result IVQ
Explosives
Dinitrotoluene, 2,4- ugiL 0.099
Dinitrotoluene, 2,6- ug/L 0.099
Nitrobenzene ug/L 3.4 0.076 J 0.12 J
RDX UQ/L 0.61
Volatiles
Acetone ug/L 610 1.4 B 1.6 J
Benzene ug/L 0.34 0.15 J
Bromomethane ug/L 8.7
Butanone, 2- ug/L 1900
Carbon disulfide ug/L 1000 0.36 J 0.17 J 1.3
Chloroform uQ/L 6.2
Chloromethane ug/L 1.5
Ethylbenzene uQ/L 2.9
Methvl-2-pentanone, 4- ug/L 160
Methylene chloride ug/L 4.3 021 B
Toluene ug/L 720 025 J
Xylenes, total ug/L 210 0.37 J
Semivolaliles
Bis(2-ethvlhexyl)phthalate uQ/L 4.8 3.0 B
Dimethylphenol, 2,4- ug/L 730
Methylnaphthalene, 2- ug/L
Methylphenol, 2- ugiL 1800
Methylphenol, 4- ug/L 180
Naphthalene ug/L 6.2
Phenanthrene ug/L
Phenol ug/L 22000
Metals· Unfiltered

'..lAluminum ug/L 36000 41.3 J 44.6 J 79.7
Antimony ug/L 150
Arsenic ug/L 0.045
Barium UQ/L 2600 434 164 J 277
Bervllium ug/L 73 5.2
Cadmium ug/L 18 3.3 J
Chromium ug/L 110
Cobalt ug/L 730 I 82.8
Copper ug/L 1500

fIiIEIron ug/L 11000 91.1 J 103 207
Lead ug/L 15
Manoanese ug/L 880 68.8 95.6 86.5
Mercury ug/L 11 0.14 J
Nickel UQ/L 730 457
Selenium ug/L 180
Thallium ug/L 2.4
Vanadium ug/L 260 142
Zinc ug/L 11000 79.5 1.7 J 789
Metals· Filtered
Aluminum uQ/L 36000 52.7 B 97.8 B 69.8 B
Arsenic UQ/L 0045
Barium ug/L 2600 452 160 J 270
Beryllium ug/L 73
Chromium ug/L 110
Cobalt ug/L 730
Copper ugiL 1500
Iron uQ/L 11000 59.8 J 157
Manganese UQ/L 880 65.6 94.0 84.2
Mercury ug/L 11
Nickel ug/L 730
Thallium ug/L 2.4

t!Il__lI.MM J
Zinc ug/L 11000 19.9 J 1.5 B
Water Quality Parameters
Alkalinity ug/L 337000 329000 314000
Chloride ug/L 558000 J 219000 631000
Hardness ug/L 611000 772000 848000
Nitrate ug/L 10000
Sulfate uQ/L 36200 416000 79500
Total dissolved solids uQ/L 1330000 1180000 1440000
Total organic carbon ug/L 3000 2700 2700
Total suspended solids ug/L 9000 5000
Turbidity NTU 112 23.6 35.8

KN3\PBO\llllSthQtrBG\4-1\MM_12192002_1 LtM\1/16103\2:27 PM

~g/L - Micrograms per liter.
PRG • Preliminary remedial goal.
NTU - Nephelometric turbidity unit.
Shaded cell indicates value is above preliminary

screening level (EPA, 2002).

Validation Qualifiers (VQI
B - The analyte was noi detected significantly above the

level found in the associated blank or field blanks.
J • The compound/analyte was positively identified; the

reported value is an estimated concentration.
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SITE MAP WITH AREAS OF
CONCERN

FORMER PLUM BROOK ORDNANCE WORKS
SANDUSKY, OHIO

~ IT CORPORATIONL2.I A Member of The IT Group

FIGURE 1-2
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NOTES:
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A

B
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D

F

G

HAPPR

SCALE
1~~~IiiiiiiiiiiiiiI~~~~1
a 800 1600 FEET

INrTlATOR
D.KESSLER

DATE

LEGEND:
~IT-MW01

OVERBURDEN MONITORING
WELL LOCATION

SBED-MW20 BEDROCK MONITORING WELL
LOCATION

~ BUILDINGS

III1I11III RAILROAD

~ SURFACE WATER

----- DITCH

~-- FENCE

~.B.FLOwl OVERBURDEN GROUNDWATER
FLOW DIRECTION

,
~'BiD -FLOW: BEDROCK GROUNDWATER
,------ FLOW DIRECTION

r-z:-::I IT CORPORATIONU.I A MemberofThe ITGroup

KNOXVILLE. TENNESSEE

FIFTH QUARTERLY BACKGROUND GROUNDWATER REPORT
FORMER PLUM BROOK ORDNANCE WORKS

NASA· PLUM BROOK STATION
SANDUSKY, OHIO

NOTES:
1. GROUNDWATER FLOW DIRECTION ON

MAY 4,2002.

2. UNABLE TO· SAMPLE IT-MW01 IN SEPTEMBER
2001, JANUARY OR APRIL 2002. PVC CASING
WAS DAMAGED AND PREVENTED ACCESS.

3. BOLDED VALUES ABOVE OCTOBER 2002
PRELIMINARY SCREENING LIMITS.

4. IF ANALYTE DETECTED ABOVE PRELIMINARY
SCREENING LIMIT, ALL ANALYTICAL RESULTS
FOR THAT ANALYTE ARE SHOWN.

NE - NOT ESTABLISHED
I

B

va

CD3003
17-0CT-02

Thallium

Arsenic
Me/ols - Filtered

Volatiles

Thallium

Me/ols - Unfiltered

Semivolatiles

Banum

Barium

Bis(2-ethylhexyllphlhalole

Iron

Benzene

----------

Arsenic

TholUum

MetoJs - Unfiltered

Lead
Iron

PARMlETER

VolaWes

ThaJfium

Thalfium
MetoJs - Filtered

MetoJs - Unfiltered
Benzene

va

AR
Ex IOSIV8S

Dinitrotoluene 2 6-

Water Qua5t

Arsenic

ThalUum

ThalUum

Me/oJs - F,7tered

Nitrate

Iron

Me/oJs - Unfl1/ered

Man anese

PARAM T R

N 613.000

N 621.000

N 625.000

I')
a......
;:::
......
N
a

c
.g' ==-
~ \ FIGURE 2-1
~ DETECTED CONSTITUENTS IN OVERBURDEN/BEDROCK
~ BACKGROUND MONITORING WELLS
I')

~ Q (NOVEMBER 1997, MAY 1998, SEPTEMBER-OCTOBER 2001,
§. JANUARY, APRIL, JULY, AND OCTOBER 2002)
·iii

~ ~ ~ AREA JOB NO. DRAWING NO. REV
~ 833886 833886ES004.DGNi:J .... ..... ~....&..._.~__.l.. ~~ il.__---..&..--....---.....-----......-.I-
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APPENDIX A

SAMPLE COLLECTION LOGS



&--­
Page 10r¥3

(FB)

Sample Purpose: REG

(ER)

Location Code: IT-BG8-BEDGW-OOl

Sample Number: CD3001

Sample Name: PBOW-02-GW-IT-BG8-BEDGW-OOI-CD300:

Sampling Method: LF
Sample Type: GW

c:D INTERNATIONAL
TECHNOLOGY
CORPORATION S l C l'1 t e Lamp e 0 lee Ion og

Project: 833886 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

p6 10 frfJ2-5ft-1J

RFA I COC Number: E..t2-IU /y 0 z... STl-IL
Collection Date: iDIfi/o z-
Collection Time: _"-'I.......O<.....::S'O=-=- _

Start Depth: -----',<...=.--"O'--"S""'--- _
End Depth: ~4~·..1-/.=.0 _

Sample Matrix: WATER

Sample Team: 1k;j::r----'-'--fJ- _QC Partners:

(fB) CJ) 51KJ(P
ERPIMS Values:

Sacode: _

Lot Control#: _

Comments:



nLllHTERNATIONALLZ.:I TICHNOLOGY
CORPORATION Sample Collection Log

Project: 833886 PLUM BROOK ORDNANCE WK
Manager: Steve Dowaey

.- -
Location Code: $t~' u-i-' ~1iw~~ f

Sample Number: '.: . .

tb 3001

lo/l¥/Ol "b.q>-tk ~ w~:. f:Vl. L I\)~ W f-tl.\ waA'4A ~~ .. N.Jg~ I f""'f pltLtul ¢l-ILff:l.

StJ/1~s ~ (~rv{ ltHtl \ ~.O

'7.0 ~.~'t IOpf;.l()~ .1 p~~ rJ~ 2~- 30f)~ I~ ..

PURGE RECORD:
laidll Ttme(24bJ') DepthtoWater Eh pH CODdudMt)' Turbidity DluOxjl1D Temperature Purge Volume

(il) (mV) (S1J) (lIISIem) (NTU) (ppm) (C) (pi)

,tKJO r-.~~

(t1J} 6.6'1 -)1 f;2.-} }.7ft ".2.- "},. '1~ II./,)"

,010 ~. 10 -lito 5"".r~ I ,?>.741 4Lf,Q 2.. ,() /'1.1 /.0

I /Q') It,O'' -2~O r: 1'1 I '3. 92- 5'2.(, 1,,01 I
/'f,1)

I

I
I();LO I ~.()~ -.;)5~ s.qlf 3.99 /f,.3 ,~9s- .13. ~
/02.$ cP, D3 ... J..l,3 s.9~

"3. tj'., 31. A. I . s>'i 1 "3. '( ,,-,6

I }l>3iJ ~. oS- -l,'"'1 S'.e, it Lf·o, 10.7 ,1 • fl~ 13.,
i

IO'3~ '-,0:3
I-~," S.Q9 4. 0 1 cr,3 I, fJt? I ' 3.9I

I

10 "(D " ' 0 ~ I-~$''o (,.oi) t;co, i'1.0 " f/7 I 3. q

I 0 'is' ~. 0 ct -J. oa I S'.~'1 ((.~5 ',S, I LS' / '3.7 i '3 . .s- ?(

I

I i
I

I I I
I 1I I I
I

I
I
I I

Sample: IOsO 5'.9r? -31)7 S·~l 1.g'? 11,.5' t.. 73 I/I(.).. Ilf·O
- 4(7('~-... s j...Q L~

-~ 'jIJ- s~rk od&t
b /0 Fa u I ,,~ 0 \t\. S C-r.l2- -e. "'-. s~ ~ lild petJir.JJtec

R~ 3p r-.J,J/

LoggedBY/ Date~K~ ,~ltrtOl- Reviewed BY/ Date:,"~fuJ=/dJy .



ORMGROUNDWATER SAMPLING
Project Number: 825635 Collection Date=__t"lolof-lll"-4l~,,+Jf):oc..~~ . Form Completed By: )). }tt?S/;~
Project Name: PBOW Groundwater ~ollection Time:~---..~~N~JS'O:.=..._____ Sampler(s):
investigation Site=~~ru::t Sample Flitere<t(Yes) No)= yo( ~ b-:l,'~~.-s-'7"1-~--=,,-~"".-tC----

RFAICOC Number=li~~.H1I WeatherlTemp: 'rid:t~ r-J ReviewedBy==:D~_~

• P! BO lw.oI21.'B I 1:1 1 I I I. I I I I KI:I: I.
Ii]

II'CIIIIPGRA1IlII.....................

t-------=...~~ MONITORING WELL INFORMATION (use top of casing (TOC) for all measurements]

Wen Number. .1')f -~"'SeDW ....flO J Outside Casing Dla. (in): k Odor: Nk
Well Secure ~~No): '4e~. Depth·to Product (tt): lJN,j Vapor-M-o-n-It...o"""r-"Ty-p""e....: ---P-I-O-/-V-RA-E--- 'If.
WeIlLabeled~No): ~~s Total Well Depth (ft): 2() . Vapor Monitor S/N: H~l.(z.~lI' /JI-t'6/Cfl -,/~O"1
Wen CondlUon: __ Depth to Water (tt): or: 9'2. • Reading (ppm): 0 / LEO l· tll ,,-
Screen Height:· Ib Water Column (ft): /L{_ / i' Remarks: t6 ee fA ... l.fJ,O

Casing Type: YilL Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume of Water In Casing: Gallonslfoot =0.041 x d2, where d is casing diameter in inches =(0.041 x ( )2) = gallft

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

Volume of Water In Filter Pack: Gallons/foot =0.041 x(02· d2), where 0 is total borehole dla. in inches & d Is casing dia. in inches = 0.041 x «( )2 - ( ~2 ) = gallft

Filter Pack Volume (gal) =«Screen Height + lesser of 2 ft or water column) x gallft) x porosity (0.3) = «Screen Height ft + ft) Ie. "'-----;allft) x 0.3 = gallons

Pume Well Volume: Purge Well Volume = Filter Pack Volume + Well Volume = gal + gal = a~

I 1 x Purge Well Volume (gal.) I 2 x Purge Well Volume (gal.) 3 xPurge Well Volume (gal.)~urgeWell Volume (gal.) I 5 x Purge Well Volume (gal.) I
I I I I I

Purge Cycle

Units:

Time (24 hr) Depth to Water ponducttvlty

Feet ('.
~H

Standard Units

Eh

ppm

Temperature

OF
Turbidity

NTU
01ss.02

ppm·

Purge Volume

gallons

Purge Vol 1

Purge Vol 2

Purge Vol 3

Purge Vol 4 ~

Purge Vol 5 ~""..

SAM~

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample·Contalner(s) Requested AnalySis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mod.B330 2 - 1 liter Amber Glass Dissolved TAL Metals 3005Al6010B 1 ·500 ml HOPE Chloride 325.3 1 • 1 liter HDPESeeNoteA
I 747nA

TCl Volatile Organics 5030 18260B 3 - 40 ml Glass Vials Total Cyanide 9010A19012 1 • 1 Uter HOPE Sulfate 375.3 A Sample for alkalinity,
TClSVOCs ~o;.' 2 - 1 Uter Amber Glass Total Organic Carbon. 9060 1 ·250 ml Amber Glass Tot. Suspended Solids 160.2 chloride. sulfate, TSS.

Total TAL Metals ~~OB 1 - 500 ml HOPE Nitrate 3532 Total Dissolved Solids 160.1
TOS, and turbidity
combined in one 1-liter

Hardness 130.2 Alkalinity 310.1 1 -1 Liter HDPE5eeNoteA Turbidity 180.1 HOPE container..
..



E]j INTERNATIONAL 1
TECHNOLOGY h~ l~Y

CORPORATION S l C l'l t e Lamp e 0 ,ee Jon og
Project: 833886 PLUM BROOK ORDNANCE WK

Manager: Steve Downey

11

WATER

Sample Team: ~1J-u... _

Start Depth:

End Depth:

Sample Matrix:

P~IO'~Oz..$~J<

RFA I COC Number: P& IOI(,02..S'1L /tI

Collection Date: 1f) " 4/D1..
Collection Time: -...Y.O-L,.9_2.--'=-S- _

q

-(FB)

Sample Purpose: REG

-(ER)

Location Code: IT-MWOl

Sample Number: CD3002

Sample Name: PBOW-02-GW-IT-MW01-CD3002

Sampling Method: LF
Sample Type: GW

QC Partners:

(I'D) C.b )eo?

Containers
ERPIMS Values:

Sacode: _

Lot Control#: _

- p~ w J ~~tJh'c. f~
~~ oJ 3\XJ tp.... 101/5'101...

~P~~.

Sketch Location:

Nt

Reviewed BY / Date:'D~~ tDk66~



~ INTERNATIONAL
r.z.:I TICHNOLOGY ~~{. 2 ~f 3

CORPORATION Sample Collection Log (j

Project: 833886 PLUM BROOK ORDNANCE WK
Manal:er: Steve Doney

I
I

~~

Eh pH Conduc:tlvit)' Turbidity DIIIOx)'gen Temperature Purge Volume
(mY) (SU) (mSlcm) (N'I'U) {ppm) (C) (pi)

I

~tda.- I\(~ i·n
!\\95'" ~.le-O -3tf 5"-'f-s o·q,~ l{. \ If·~~ l~.(, I c.z.-\.{ +~

\\.\0 i'.o,o -~ t·,) I I
o·f67 S-.O 3·~

I
1(,." I\\\S" I·,t o-l(~

4·14 ~,o'f i g. t31-.
3· " 1.#'71./ 17. l. (}.7'

I

\\1.0 ! q.Lllf ~., l{
~.~ O.fo3 1..0 '2..1 J \t. '3 o.tJ~

t\~~ ~.13 -10 ".01 O."'liS" '.7- i '2..C,i \'1. L 1.2...0\no lo.Ct& I ~(,~ ~.()~ 0.11'2.. L' '2...~ II. L/3
I\'7. ,

\\40 10. ~, 1-;0 ~.«O O•.,,~ \.1 I 1.. '-It{ ,). I I ,. iO
I~\ '" ~IQ1-(," ~.0Ct7 o· fr'Vl

I

! 1."2- 'l...l.fl I{,.~ I
.\\~ \'1.\4 ·(,7 't'<lt, ! \9. tl t \. "2- 1...-11 i l"'7.0i··t\<;\ I I\\:-\1.. I-its" ~·o~ l-v·frn

I

L7 1...1(, I 11-0
I

I
i \toO I I

II I
\\.(,~ -(d ~·e~ f) .~%'~ ,.t] 1-.~ 7 )~.i

1\'Lot"" ~t'1 ! - - - - - - , - '3.oq
q. '2.3 I b.Z2. 0, rUtS" I). £, J.41 I

/4. 'I IiSample: IOqz.s- ...2.8 I
I I

.- -
Location Code: ·eO·3eol.- , ,

Samp/eNumber.: 1)f~ f1..WoI . ~~-ed vi ~rktJi( p~
\\to lolr;(~ b'fW~ ~.'3 ~ ib~ tl.cl~ (~~<,( (ffi..rf. clc~I4-.)J w~ ~'" ~ 3.8"'L W

~~~. h~(J()~ '~~t)S"

61\\'; ~ IItt (01- ~,..w ~ q.2..) f+

IPURGB RECORD:

I
IDftIaJ 1'tIDe(i4bJ') DepthtoWater

(il)

1-\1\ (~O1--

LoggedBY/ Date:b~ K~ 'u/~ Reviewed BY / Date:))~~
19!4JI,-r-



~Q ~ of'!> GROUNDWATER SAMPLING ORM

rn Project Number: 83J~" 82i&35 Collection Date: 10[ufo "L.
Form Compl~ By: j)'e~Project Name: PBOW Groundwater qollectlon Time: ntJ z.,S"

investigation Site: 'P.>~~ Sample Fllte~~O): C/'r'S

Sampler(s):. &f$(~1 ~ AI<&;:
IT CCIIIPtIIIAD*

Weatherrremp: .1_ ..•~~~~ L/'NJ., b. KffSZ~................11'.... RFAICOC Number: relo:1~;'N Reviewed By:

IIIIIIpiBI Olwlllol2J11G1Wlll I 1.11 II I I I • I • I •MONITORING WELL INFORMATION [use top of casing (TOC) for all measurements]

Well Number: x.T- ,.,.,.".,0 , Outside Casing ola. (In): 2. ~ Odor: IV',.""".
Well S...,..~NO): ~ll . Depth·to Product (11): """"'- Vapor Monitor Type: PID/VRAE

• Vapor Monitor SIN: II t 4z,. 'l./ I I tift lfr1111 .Wen Labeled es No): Y"~ Total Wen Depth (ft): lie q.s-
.• Reading (ppm): Q, 0 I f!D~O, As..d. ioWell Condition: jW tiS" W~ 1" ~7tt)oepth to Water (ft): ~ ./ }

Screen Height: Water Column (ft): 3.11- Remarks: ....... - I &'£& U. .~

Casing Type: :PVc... Elev. Ref. for Water Level: ~.\ JJ Ow ""INU ~/J.J..t. ~~

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume ofWater In caslna: Gallonsifoot = 0.041 x cf2. where d Is casing diameter in inches = (0.041 x ( 2.- )2) = f),l') gallft

Well Volume (gallons) = Water Column (II:) x Gallft = '3. iJ2.. II: x f).Ik~ Gal/II: = 0.' l.3 gallons

Volume ofWater In Filter Pack: Gallons/foot = 0.041 x (02 _ d2). where 0 Is total borehole dia. in inches & d Is casing dia. in inches = 0.041 x « t )2 - ( "2- )2)= 1#" gallft

Filter Pack Volume (gal) = «Screen Height + lesser of 2 II: or water column) x gallft) x porosity (0.3) = «Screen Height 1I:+3J2. ft) x 2.l{lo gal/II:) x 0.3 = 2.92- gallons

Purge Well Volume: Purge Well Volume =Filter Pack Volume + Well Volume = 2..~ 2.. gal+ Q.(,1- gal= 3.&./1.f gal

I 1 x Purge Well Volume (gal.) I 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.) I 4 x Purge Well Volume (gal.) I 5 x Purge Well Volume (gal.) I
I 3,1.4'i I to.it lO.yl.. I ,'.7(, I 17."2.. I

Purge Cycle Time (24 hr) Depth to Water CondUctivity pH Eh Temperature Turbidity Dlss.Oz Purge Volume

Units: Feet umhos/cm Standard Units ppm OF NYU ppm gallons

Purge Vol 1

Purge Vol 2 r A .l.'f\4L. .----
Purge Vol 3 j "{., "r"" ~
Purge Vol 4 ~..(, G~
Purge Vol 5 ---SAMPLE ----- SAMPLE ANALYTICAL INFORMATION

Requested Analysis Method Sample"Contalner(s) Requested AnalySis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mad. 8330 ilK-1 Liter Amber Glass Dissolved TAL Metals 3O~~~:~OB 1 - 500 mL HOPE Chloride 325.3 1 -1 Liter HOPESeeNoleA

TCl Volatile Organics 503O/8260B 3 ·40 mL Glass Vials Total Cyanide 9010Al9012 1 - 1 Liter HOPE Sulfate 375.3 A Sample for alkalinity.
TCLSVOCs 35iOC/ 2 • 1 LiterAmber Glass Total Organic Carbon. 9060 1 ·250 mL Amber Glass Tot. Suspended Solids 160.2 chloride. sulfate. TSS.R?7nr.

Total TAL Metals ~~OB 1 ·500 mL HOPE Nitrate 353.2 Total Dissolved Solids 160.1
TOS, and tUrbidity
combined in one 1-liter

Hardness 130.2 Alkalinity 310.1 1 -1 Liter HDPESeeNoteA Turbidity 180.1 HOPE container. '



p... lofj~
INTERNATIONAL
TECHNOLOGY
CORPORATION Cf l r" !" t· L

~amp e ,--,0 lee Ion og
Project: 833886 PLUM BROOK ORDNANCE WK

Manager: Steve Downey
f ~ 1011 02.. 57L f(.

RFA I COC Number: Pt;,0 I7Q2.. 5TL N

Collection Date: 10IIII0 2-

Collection Time: -----='--=>-:.'_0 _

SMrlD~ffl: _~/~7~.vO~------
End Depth: ------1~7-.:-•..1£5' _

Sample Matrix: WATER

&~kT~m: 1W~~~w~ _
(FB)

Sample Purpose: REG

-(ER)

Location Code: PB-BED-MW20

Sample Number: CD3003

Sample Nan:ze: PBOW-02-GW-PB-BED-MW20-CD3003

Sampling Method: LF
Sample Type: GW

QC Partners:

(TB) ~DS-OOlf

ERPIMS Values:

Sacode: --------
Lot Control#: _

toll~lol'" f.>V1V IV.~I Jt!t­

,tlfl? to? ... P'lV ... "./7,~

Comments: ~ tlltc:l..J 5o-r.y'~ ~p~wi wcA: ",/I.Aif.." 8[/..,.,J se.!t IN!1J,¥fw@ !Ilk,
------'-h=-'-Ov-d...-.....,M-'----·----:-------------,..-

- ~U!jJ bukbb~ i~ wJl~W ).'1 wJl), No 5~S It/g &J=9U§:ssi«b~s"f&,JnI0fb,/~~
Sketch Location: ~,~ Lel trt.J~ :J

Nt >s-o" ....

Logged BY / Date:t>~.4uL Il9lrft/d~ Reviewed BY / Date: bOtvYlM4.IO~'~l.



~ INTERNATIONAL
~ TICHNOLOGY

CORPORATION Sample Collection Log
Project: 833886 PLUM BROOK ORDNANCE WK

Manaler: Steve Downey

,- -
Loca#on Code: ~'P.f ...~-~-z:o

Sample Number: or; 1:> '3 gQ:> '
'\)1l4t /olttIfo"Z- \)~V-::< I-«{.of, T\)~ I(~S'\Jf w~ e.t-n a31.t/Q, l>~ fdA/- 3z. t=f

f~ roJ.c.~ / f.JIJ~5 .~ ~1~'fA t~ ~ (PI1 i
b ~fv" : 10·1)

lol/1/0 'l.."" "f"1fJ, ~1.1'1 ~ ~.V
~tflUl'C.: ~

PURGE RECORD:
IDitIaJ Ttme(24hr) DepthtoWater Eh pH CODdac:tt\'lty Turbidity DIssOx),lIeD Temperature Purge Volume

(tl) (mV) (S1J) (mSlem) (NTU) (ppm) (C) (pi)

Of)I~

~"'''''/'''.
111",'1
qv..,J/~

noH' It!. 0 I It IlJlLlf~ i ! a</
135"0 JI.I, I 'Z.. ~ lJ/l5" 'o ..?J 2,i.lt 3, 1'1 11,'1I

.AJ . ns-S- jq. '3 (, --7 ~.<i2. ito. I 11.4, 't.ltl- ,.
j -- 11.'1 ' I

I 1-10-0 'L/. (/l.r

( (,.'t~ >q.~ t(!O': t 'l.. I '3

I
1/.)

~'I
! '''oS' Itl. ~ Z. ~ ILl L.J7 I fJ,f).~ Ito ,.4' ".(,

1"iIO
I Iy.<itl I

• ,f iI.tO S"i'. $' 1./3.1 2-.01 ",'f
~f'If 15" ,~·ri'

t" "
i

- Ii It.t3 f¥.s" !"'.1. "2,... ""0 I

f~l.S·· N·~7 - Ii ~. if, S"i'.& ?~"111o ,.94 ," " I
i

I I
II J"4 }" ,1.f.1~ I ~.iq n.~ 31.' 1.1''1 11.'1i 1-20

r/1S'" 1).01 (,.90 r.;.t"" i~.1 2..H II. ~ ! 2-..2,,0 ! -::.

1)0\) 1ft· ~ tf -'l.c, 5'LI.4 37.'1 ,. 'i"3 H·(, I if~.1(,

{1J ,r-l.<'" "'1.1 \.-2-0 ~.,~ i ~q.'7 /(,.2- '3. ,s- I 1/-11 ~ I, ) I i

I /r"i4 j"'2-')". } .,.,
(,.~' i ,q. q ft..f 3. z../ I ".3 it! I,q,,- I

i "'10 .~'1 1t·~7 lto.3 I~·I J{.N ,tt.' I / '1I

Sample: 1/4111r~~(i), /1. \fq ,..3'2. 15. (,q .5"".3 I iO.~ 3,~i' I '11.(, I

~u~1 b",-Lbl~:~ wJJ" \rt1hJ)I-I~ tv/
f~-f#w.

Logged BY / Date.· ~~ ~ IIJrtft2. Reviewed BYI Date: b~ fieut:d.. '11'14.



GROUNDWATER SAMPLING JRM
Form Complete~ By: t. ~nk
Sampler(s): 'ij). 1G(~~b }n:J4l;..

Project Number: g33fr&b ~i8~ Collection Date: lQ 1.....)1..t4-/~07.1.-- _
Project Name: PBOW Groundwater Collection Time: .......... l~'O

Investigation Site: "f>~Vf1=OP~~-::r--- Sample Filtered (Ye, I No): v re~
RFAICOC Number: ~t>~S'tL<tL· WeatherfTemp: ~-l UJld Ur) Reviewed By: is. G,~I\A...

.PIB OIW.OI2.G:~'!. I I. I I I I I I I I )II I: I iii
MONITORING WELL INFO.RMATION [use top of casing (TOC) for all measurements]

Well Numberi: ?~- \)e1Yf;AA,JW Outside Casing Dla. (in): "2-
Well Secure e No): ~-t S Depth to Product (ft): ......,....LJN~&-w.t.!...:..3!:ll:...- _

Well Labeled ( e I No): ~yt S Total Well Depth (ft):__--;--:-'l{'-"'~'-!-Ix(, _
Well Condition: _ _ Depth to Water (ft): .....~lf!:::'-..xS-'-I_-=:---__
Screen Height: 2() po Water Column (ft): jff~----,:sL..'Y.:..:.~~:....'\:...-__
Casing Type: t tJ L Elev. Ref. for Water Level:

Odor: N&rIrt
Vapor Monitor Type: PIO I VRAE
• Vapor Monitor SIN: tfSflf7- &'(11 #~'f~ I'll
• Reading (ppm): O. 0 I LEL..>sO. t4 ""
Remarks: ec .... 0 / 0 ~

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume ot Water In Casing: Gallonslfoot =0.041 x d2, where d Is casing diameter in inches =(0.041 x (2. )2) =0 fW gallft

Well Volume (gallons) =Water Column (ft) x Gallft = 3\fSo, ft·x~Gallft =s-: (,7 gallons

Volume otWater In Filter Pack: Gallonslfoot =0.041 x (02_d2), where 0 is total borehole dia. in inches & d is casing dla. In inches =0.041 x « 3 )2 - ( 2. )2) = O,l{;' gallft

Filter Pack Volume (gal) =«Screen Height + lesser of 2 ft or water column) x gallft) x porosity (0.3) = «Screen Height Z. Q ft + 2. ft) X O,2S" gallft) x 0.3 = Ll,-"" gallons

.Purge Well Volume: Purge Well Volume =Filter Pack Volume + Well Volume = '.(,S' gal + 5". (,'1 gal = 7.)1.- gal

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

Purge Cycle

Units:

Purge Vol 1

Purge Vol 2

Purge Vol 3

Purge Vol 4

Purge Vol 5

SAMPLE

Time (24 hr) Depth to Water ConduCtivity pH Eh Temperature TUrbidity

Feet umhoslcm Standard Units ppm OF NT,=!---

r A r A .u.n.....-s -

"'.J _

Diss.02

ppm

... Purge Volume

gallons

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Container(s)

Nitroaromatics Mod. 8330 2 - 1 liter Amber Glass Dissolved TAL Metals 3005Al6010B 1 - 500 ml HOPE Chloride 325.3 1 - 1 Liter HDPE5eeNote A
'7A7n..

TCl Volatile Organics 5030/8260B 3 - 40 ml Glass Vials Total Cyanide 9010A19012 1 - 1 liter HOPE Sulfate 375.3 A. Sample for alkalinity,
TClSVOCs ~~n~' 2 - 1 liter Amber Glass Total Organic Carbon 9060 1 - 250 ml Amber Glass Tol Suspended Solids 160.2 chloride, sulfate, TSS.

Total TAl Metals 3OC:~:n'~OB 1 - 500 mL HOPE Nitrate 353.2 Total Dissolved Solids 160.1
TDS, and tUrbidity
combined in one 1-liter

Hardness 130.2 Alkalinity 310.1 1 - 1 Liter HDPESeeNote A Turbidity 180.1 HOPE container.



C]j INTERNATIONAL ~

TECHNOLOGY Page 1 of ..

CORPORATION S l r l'J tie Lamp e ~o ,ee on og
Project: 833886 PLUM BROOK ORDNANCE WK

Manager: Steve Downey

11
Start Depth:

End Depth:

Sample Matrix: WATER

&~kTh~:~~r~/~J __

PB to:: OZ-<;,<rt.P - t.Je:tefL~
RFAI COC Number: Ptl t02../!ftS TL. "-

Collection Date: I0lJiLo z...
Collection Time: -----"'''-'-"...:...0 _

30.>0

(FB) -

Sample Purpose:REG

Location Code: PB-BED-MW24

Sample Number: CD3004

Sample Name: PBOW-02-GW-PB-BED-MW24-CD3004

Sampling Method: LF
Sample Type: GW

QC Partners: lJ
(111) C-b 5]i)~(E=R)~ _

ERPIMS Values:
Sacode: _

Lot Control#: _

Comments:

Sketch Location:

N't
V""I...I~ ptJ -&bb- fWv.t

,

Logged BY / Date:~W !#d... IfltMJt. ReviewedBY / Date:,'0~oI..lff.



..m·INTERNATIONAL
TECHNOLOGY
CORPORATION ('f l C l" -#. Li.3amp e 0 "eC,,'lOn og

Projeet: 833886 PLUM BROOK ORDNANCE WK
Maa.aler: Steve Doney

Location Code: .J~6- ~1>' -11M z..lf
Sample Number: . t D"300Lf

L~(t~O;z... 1)T"""'" ltl.~' f1) ~ 41--1}f r.-t t

lo/1110"l... 1)TV ~ 3,.QQ

s-t#l~S'~ t~rt 4

PURGE RECORD:
IDitIaJ Ttme{24hr) DepthtoWater Eb pH COBdlletMty Turbidity DIlIIOs)'leD T_perature Purge Volume

(ft) (mV) (811) (lIISIem) (NTU) (ppm) (C) (pi)

r~- "40 2-8. }t.f ! ..,

~5S *j,h-
l}'/)"

-309 f.. 1(, 'j7~ i 0/ 2.90 13,3
\~sV .. )2.3 ~.'O ".18 ~/61tO z..o~ /3.8' 1...,0.5

I ' 't'Z{)
11'\ J;~J.s t-327

(,,0'1 I, j() )/IPQ I. it- l't/ 'jJ II

1

'1M

I

I 2.L/.'1 ~ ~n(, t,.O} /. <j I ,>/10"0 I. r>" In.'' -
Itt'Jo Lt./·~ " $oJ 2.-~ It. 0' I/ll )/(1110 I,i'! / ). "J /.1SJd .

i 1t1 f\l 2~.5'· 1:-3l.Z. 6"·1" t.frz. .,tl»V ,. i"3 12-.1 "2..J...{ -,
I ~\h) I ,}£h 2.~ 1~32.1. 5'. 'it }. ~} '?tf#"O :z..Oi' 1z..·1-

"Il~
I 31,q -~~z. ):1'7 ',(~'3 )/~, 2..2.1 12.· (

iSlv }~.q -}'Z. f.4~ '/f') )/~ 2.3'1 I/.q I

I II)'S- r ~4· 4S" ,.I\S! 11.~'5 1...Lf4
i

12.." "'3 "I-~1..1.. ?~7
I

I
II

15"'2.0 )'iO.Oi=f ...3\t ~.~I ,.gr 7S\J '2,..'1S- I 11·7 t/
Illr\I.... ..A '!!.If ~~O "'3j$' (,t:) t.tl'f

I:I.~I I

~ Sample:! tMtO 1o,tp} -lW (,. 'lO t· ts"' Z2.. '3 S:~~ I ~2-. '" i

Logged BYI Date··btJvtI'"7IJK~ 19j1r/ol.-ReviewedBYi Date.'~df~ Itt/a ~



GROUNDWATER SAMPLING ORM
Collection Date: to lkilOl- .Form Completed By: f)~ Kol5$ "'-
~ollectionTime: 111 0 Sampler(s):~r-~_....,...,,=-~

Sample Filtered@NO): f4<l) 'D~ ~5$~ I:r.. .t'l.3:t:.
WeatherlTemp: b;;e.,~ wl_lS'S1 wrkk Reviewed BY:=.t>:J<~5 (w-

OIW.OI2~ I I. I I I CI I I I 1::11 • I •

rn Project Number: 825635
Project Name: PBOW Groundwater

"_ Invostlgatlon Slto:~~
A_"......"- RFAICOC Number:lJl&tt="H

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

Well Number: _ f(;-l'Jt:;1)- f1M)2..LI Outside Casing Dla. (In): '2.. Odor: '" ,.~/N"''''''- ~"t/~'cJ<

Well Secure~No): ~:t..2. Depth to Product (ft): UN Vapor Monitor TyiSe: PIO I VRAE .; ;11"'1
WeIlLabeled~NO): _ =;; Total Well Depth (ft): A.fL7lt .VaporMonitorSIN: H~t.t~~lfl I J.Jlf,!"'4J -:
Wen Condition: E0(.(, J Depth to Water (ft): 2.<l. i 1 •Reading (ppm): 5"8, 2- I l2 Lii'i" -~ 5 ->5'0
Screen Height: 1S-p. Water Column (ft): \2.. tt7 Remarks: ~ v. 1f';3

Casing Type: PV C. Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD
Volume atWater In Casing: Gallonslfoot =0.041 x d2, where d is casing diameter in inches =(0.041 x ( z.. )2) =O,/{,lI gallft

Well Volume (gallons) =Water Column (ft) xGaVft =/7...'17 ft x 0," Cf Gallft = Z, /3 gallons tJ:1'..

Volume of Water In Filter Pack: Gallons/foot =0.041 x CO2· d2), where D is total borehole dia.ln Inches & d Is casing d~~hes =0.041 x« b )2. ( 2. )2) = /. '3/ gallft

Filter Pack Volume (gal) =«Screen Height + lesser of 2 ft or water column) xgallft) xporosity (0.3) = «Screen Height ". ft + --- ft) x /, ~ I gallft) x0.3 = S. to gallons

Purge Well Volume: Purge Well Volume =Filter Pack Volume + Well Volume =2, I'2 gal + S"", 10 gal = 7.23 gal

I 1 x Purge Well Volume (gat) I 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.) I 4 x Purge Well Volume (gal.) I 5 x Purge Well Volume (gat) I
I ·'"1.Z:~ I l'{.q~ 2.L,109 I 2.~. 'i't. I 3(,,15" I

Purge Cycle Time (24 hr) Depth to Water Conductivity pH Eh Temperature Turbidity Purge Volume

Units: Feet umhoslcrn Standard Units ppm NTU ppm gallons

Purge Vol 1

Purge Vol 2

Purge Vol 3

Purge Vol 4
,

1\.I~

I I ~)'.I/

Purge Vol 5

SAMPLE

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample-Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mod. 8330 2 - 1 Liter Amber Glass Dissolved TAL Metals 3OO5AI6010B 1 ·500 mL HOPE Chloride 325.3 1 - 1 Liter HOPES8eNoIe A
'7A7"..

TCL Volatile Organics 503O/8260B 3 - 40 mL Glass Vials Total Cyanide 9010Al9012 1 • 1 liter HOPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOCs 3510e/ 2 - 1 Liter Amber Glass Total Organic Carbon. 9060 1 - 250 mL Amber Glass Tot. Suspended Solids 160.2 chloride, sUlfate, TSS.......",..
Total TAL Metals ~~~OB 1 - 500 mL HOPE Nitrate 353.2 Total Dissolved Solids 160.1

TOS, and turbidity
combined in one 1-liter

Hardness 130.2 Alkalinity 310.1 1·1 Liter HOPESeeNoleA Turbidity 180.1 HOPE container..



i.
lofYPage~

INTERNATIONAL
TECHNOLOGY
CORPORATION S l C l" t- Lamp e 0 lee Ion og

Project: 833886 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

t>~ /0' 7(Jl.-5Tt-N
RFAI COC Number: P(}kJ~i02.~IL/L

Collection Date: 10/11/07.-
Collection Time: -----",-,<'P..;:c3....S _

SmrlD~ffl: ~/=~~.7_~~--~--
End Depth: -4.--'J'~.--'~~if.:....__ --'-

Sample Matrix: WATER

Sample Team: l>-""'Ik'-l"/J:.....,yL-- __
(FB) -

Sample Purpose: REG

-(ER)

Location Code: PB-BED-MW2S

Sample Number: CD300S

Sample Name: PBOW-02-GW-PB-BED-MW2S-CD300S

Sampling Method: LF
Sample Type: GW

QC partners\:>

(fB) e S-oolf
ERPIMS Values:

Sacode: _

Lot Control#: _

Sketch Location: )l __

, -6~z,r 'h-. _
Logged BY / Date: b~~ lo!JiQt-Reviewed BY / Date~j~ ~;;1/6~



IE INTERNATIONAL
TICHNOLOGY
CORPORATION Sample Collection Log

Project: 833886 PLUM BROOK ORDNANCE WI<
Mla.pI": Steve Downey

..,~ .,.'1....

pH Coaduc:ttvity Turbidity DluOx)'gen Temperature Purge Volame
(8U) (mSfem) (NT1J) (ppm) (C) (pi)

Eh
<mv>

"'LiS' n'E~ ". i3 -q S'.lj I 3. 2 1 13,t{ 6. i/ /Z"O t>. S"
OtiS\? lb. tt5" 5:¥O 3. O~ Iq, q I.-

-L/~ ~2.q /2..0 I ~o-lOqsr ,,, 7~ ... I'/tl ),'i3 7..1~7 12..' 2..~1... I ltoo
,. S

l.-I IOov I~. 'ilJ... i_ .l..OloI {q.3~! ~. '\ I '3)". (Q ~t'31 j;2..0 J.. ~A.{I i 1,. ,S10 0 5'" . -~!iO <,. s/ 3.6V 4~.s . qs- I 1-a.·O ')...$-
!/~."If, t=.).~"

{.,e,o
~ ..s~ "3. i (\ 41.1 t. '8 "I /-J..O "3 ,j....(.s

I td S- 1~,1(, -.273 (,.s~ 3.0 ~ 4'. " I II S' 2.. 1.2..0 '3.s-
i Jo~O 1(".'\?·2.. -:til <,.. sl 3 ... 0'1 :2...0 ( .. 83 1~·o 4.t:> ~I

I 0 ~5" I I It· ~ ~I I-?,~ ~ (, .S'I 3. D 2-! ?., \ ,. ~-1 I ).. c.) L.( •S-
10'30 1{P_111 ... ;lt~S- (,.sS ~. Cit( .01.. :.l.. ( . 1 <- (.:t.o I 5"-0

I I

i i
I

I I I
I II i I
I

I
!
I
I I

Sample: IO~ f~.~ 0 ... 2QO 1~15~ 21q~ 2..' I.leq lIZ. V to. O~;;/
v

LoMlioncotk:r6~C6e1l-,w'2S .. qp- fw/{..., ~ wI.'!t:;;t'':1'
Samp/eNumber: tb '3eo~- -w~ Ifv,jr~ ~/~ wll i S

10111/o'Z- \)r"" ~ I'. ~1.," ib"'~O.(,.o, w~ etl......... t-l.3/j<r. p~ sd at 3S-CI

f~ sdif\4s: cPM J./ ~FiH: 10.11 S:~ rJ'< 'IOO~4:l~ ,..(/~
r " r-."

~tolll'( 20"lS' pSI'

\,J~ f'41'J~~:.I!M&l!n.l.!!.W...i:...LII.t.J!I.:Lt~ ----,

PURGE RECORD:
IDidal Ttme(24hr) DepthtoW8ter

(ft)

Il/O C;'rI1J/'1/UJlf'k/l'p... W~ I~ /~. 77 0

/v3r·11,IO ~'-ff., UJf/~,iv'- (!~ ~) Y?~ GjJ
u/o -/l."!JO -r.'toot cJ wd{ Q~ 1.0 ~~)

LoggedBY / Date.· \Ocvrr:rJ (~ {tlti~~ Reviewed BY / Date~~&~ lolaN



j ~o\: GROUNDWATER SAMPLING JRM
Project Number: 825635 Collection Date: 10 '/1 02.. . Form Completed By: b~ &$~/.......
Project Name: PBOW Groundwater ~ollection Time:~ '03"\ Sampler(s): "~tC< J s,~ jo-_/hr;;:-
InvestigationSite:~ Sample Filtered /'ye~ I No): ~..(.S ,

RFAICOC Number:JJOf1iLi"1l.~f WeatherlTemp: \.A~ ,.I·lIl1J,tt) WJ't..L.. Reviewed By: ~~ l<fss I"'"

.PIBO!W.ul",.GIWI-1 I. I I I I I I I I. I. I.
MONITORING WELL INFORMATION [use top of casing (TOC) for all measurements]

Wen Number:: p\)..:. PJ(;1)-I\W'l-~ Outside Casing Dla. (In): 2. Odor: N~ I ~ \,,,*,~~ MAkf~ 'Y~

Wen S,cure~~INo): ~ f e, . Depth to Product (ft): IV~ Vapor Monitor Type: PIC TVRAE
Wen Labele~~ No): 7'10:1 ~ Total wen Depth (ft): J./Q. (, (} • Vapor Monitor SIN: It'if ttL (, y' I Ilk liS/ifJ _.'r:; JI"",
Wen Condition: g X c.J&.dJ= Depth to Water (ft): Ito. (,"2", •Reading (ppm): Q, V I go..... i: :s I '0 1 I~ loS'; 0.0
Screen Height: f,Q pi- Water Column (tt): 2..3. qe;, Remarks: - 0 D~ : w, ~
Casing Type: rV t... Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume otWater In casing: Gallons/foot =0.041 x d2, where d is casing diameter in inches =(0.041 x ( )2) = gaUft

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

Volume of Water In Filter Pack: Gallons/foot =0.041 x (D2. cP), where 0 Is total borehole dia. in inches & d Is casing dia. In Inches =0.041 x « )2 -~ ) = gaUft

Filter Pack Volume (gal) =«Screen Height + lesser of 2 ft or water column) xgaVft) xporosity (0.3) = «Screen Height ft + ~ gal/ft) x0.3 = gallons

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

I 1 x Purge Well Volume (gal.) I 2 x Purge Well Volume (gal.) 3 x Purge Well Volume (gal.)~PurgeWell Volume (gal.) I
I I ~ I

5 x Purge Well Volume (gal.) I
I

Purge Cycle

Units:

nme(24 hr) Depth to Water Conductivity ~

Feet /, ulfl9oslcm ...... i..-8findard Units

Eh

ppm

Temperature Turbidity

NTU
01ss.02

ppm

Purge Volume

gallons

Purge Vol 1

Purge Vol 2

Purge Vol 3

Purge Vol 4

Purge Vol 5

SAMPLE

\_ J\J../""

SAMPLE ANALYTICAL INFORMATION
Requested Analysis Method Sample"Contalner(s) Requested AnalySis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics MotI.8330 2 • 1 Uter Amber Glass Dissolved TAL Metals 3O=~OB 1 - 500 mL HOPE Chloride 325.3 1 • 1 liter HOPESeeNote A

Tel Volatile Organics 503018280B 3 - 40 mL Glass Vials Total Cyanide 9010A19012 1 • 1 Liter HOPE Sulfate 375.3 A. Sample for alkalinity,
TCLSVOCs 3510CI 2 - 1 Liter Amber Glass Total Organic Carbon. 9060 1 ·250 mL Amber Glass Tot. Suspended Solids 180.2 chloride, sUlfate, TSS.

"')711I'

Total TAL Metals 3OO5AI6010B 1 ·500 mL HOPE Nitrate 353.2 Total Dissolved Solids 160.1
ms, and turbidity

I 7470A combined In one 1-liter
Hardness 130.2 Alkalinity 310.1 1 -1 Liter HOPESeeNOleA Turbidity 180.1 HOPE container..
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I
PageC]j INTERNATIONAL

TECHNOLOGY
CORPORATION S l r" II t e Lamp e ~o ec Jon og

Project: 833886 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

VtJ /.<)17 02.51'-111
RFA / COC Number: PB h? no1.-S1l,... /<-

Collection Date: --Lt.::.-()ll..!.h....:.y/rJ=--~=------ _

Collection Time: ---!/~O..:....}.:....5J- _

Start Depth: --,-,Iff:-•....,:.7....;;,.5'...---- _

&dD~ffl: ~/v~(~r~4~ _
Sample Matrix: WATER

Sample Team: ....!t)~~~1TIl-'L..------
(FB) -

Sample Purpose: MS

Location Code: PB-BED-MW2S

Sample Number: CD300S-MS

Sample Name: PBOW-02-GW-PB-BED-MW2S-CD300S-MS

Sampling Method: LF
Sample Type: GW

QC Partners:

(1'8) tt>S"ootf__ (ER=)~---_' _

ERPIMS Values:
Sacode: _

Lot Control#: _

Comments:

Sketch Location:

LoggedBY/ Date:VOvrvtI M h/t7Itt. ReviewedBY/ Date:\})~~~~



rn INTERNATIONAL
TECHNOLOGY Page 1 of 1- --
CORPORATION S l rt II t- Lamp e ,-,0 ec Ion og

Project: 833886 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

1>.6 10 170l STL1V
RFA/ COC Number: PfJI ~ll0"l..STI-"-

Collection Date: 1&/t1/() L
Collection Time: _~}O~;O-;~)!<....- _

SWrlD~ffl: _~/~~,_7_) __
&dD~ffl: ~L~~~.~~qL- _

Sample Matrix: WATER

Sample Team: D.....t.£jJJJ~JI'-- _
(FB)

Sample Purpose: MSD

-(ER)

Location Code: PB-BED-MW25

Sample Number: CD3005-MSD

Sample Name: PBOW-02-GW-PB-BED-MW25-CD3005-MSl

Sampling Method: LF
Sample Type: GW

QC Partners:

(I'B) t))S"00 If
ERPIMS Values:

Sacode: _

Lot Control#: _

Comments:

Sketch Location:

LoggedBY/ DateJ)4Wt<i W tIf.t'ik>- ReviewedBY/ Date))~I:;Mt4~



Page lof 1E]j INTERNATIONAL
TECHNOLOGY
CORPORATION S l F'" II t e Lamp e ,--,0 ec Ion og

Project: 833886 PLUM BROOK ORDNANCE WK
Manager: Steve Downey

RFAI COC Number: ~& 101702-'5'71- J(

Collection Date: t&fl7UL

Collection Time: _~JO.....";:....,,,S'---- _

S~nD~ffl: __u/~~.~~~-~-----
&dD~ffl: ~luk~,~~~~- __

Sample Matrix: WATER

Sample Team: hK..-/..:r HL- _
(FB)(ER)

Location Code: PB-BED-MW25

Sample Number: CD3006

Sample Name: PBOW-02-GW-PB-BED-MW25-CD3006

Sampling Method: LF
Sample Type: GW Sample Purpose: FD

QC Partners:

(fB) tJ:>S:-oeLf
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-~r- 'llf3 GROUNDWATER SAMPLING ORM

ED Project Number: fJJ~" 8268" Collection Date: A rio ~kvf , Form Completed By: b~ tLsd",,-
Project Name: PBOW Groundwater Collection Time: nltYf~1 Sampler(s): J I- :5
investigation Site: B:;J&~ Sample Filtere~~):IT COIIPORADDN ]VI) ~

A....oI.lJ'.. RFAICOC Number: WeatherlTempjr~ , Reviewed By:

"'PIB OlWlllOl2l11G1Wlll I ! • I I I I • I I I I • I • I •MONITORING WELL INFORMATION [use top of casing (TOC) for all measurements]

Wen Number: P~ Rr;t)-I1MJVA Outside Casing Dla. (In): 2.- Odor: SIAI.J, blh.~.-.
Well S,cure (Yes I No): 1itS Depth'to Product (ft): 1lI~ Vapor Monitor Type:

,
PID/VRAE

Well Lab_ (Yesf No): i <l.S Total Well Depth (ft): 6-0.3S'" • Vapor Monitor SIN: Hg l(t,Yf I Ptlis/til '~
Depth to Water (ft): £1·15 • Reading (ppm): (,.0 I 1;1::1=" >bO, ~.Well Condition: J

O. (i z.. ~rO ()
Screen Height: 5"" F! Water Column (ft): Remarks:

Casing Type: P\ft. Elev. Ref. for Water Level:

MONITORING WELL PURGE CALCULATIONS AND PURGE RECORD

Volume ofWater In Casing: Gallonslfoot = 0.041 x d2, where d Is casing diameter in inches = (0.041 x ( )2)= gal/ft

Well Volume (gallons) =Water Column (ft) x Gallft = ftx Gallft = gallons --------Volume of Water In Filter Pack: Gallons/foot =0.041 x ([)2. d2), where D is total borehole dia. In inches & d is casing dla. in inches = 0.041 x ((~ - ( )2) = gallft

Filter Pack Volume (gal) = «Screen Height + lesser of 2 ft or water column) x gallft) x porosity (0.3) = «Screen Height ft+ ~ft)X gallft) x 0.3 = gallons

Purse Wen Volume: Purge Wen Volume =Filter Pack Volume + well Volume = gal + gal = ~gal

I 1 x Purge Well Volume (gal.) I 2 x Purge Well Volume (gal.) 3 x Purge Wen V91ume~ 4 x Purge Well Volume (gal.) I 5 x Purge Well Volume (gal.) I
I I ",/~ I I I

Purge Cycle Time (24 hr) Depth to Water ConductiVityL ~~ Eh Temperature Turbidity Diss.02 Purge Volume

Units: Feet um'rn-lT./ ~tandardUnits ppm Of NTU ppm gallons

Purge Vol 1 J..Y
Purge Vol 2 .....~
Purge Vol 3 ~
Purge Vol 4 /'
Purge Vol 5 ~
SAMPLE /'

SAMPLE ANALYTICAL INFORMATION

Requested Analysis Method Sample-Contalner(s) Requested Analysis Method Sample Contalner(s) Requested Analysis Method Sample Contalner(s)

Nitroaromatics Mod.B330 2 - 1 Liter Amber Glass Dissolved TAL Metals 3OO5Al6010B 1 ·500 ml HDPE Chloride 325.3 1 ·1 liter HDPESeeNoteA
I 747n4

TCl Volatile Organics 5030 18260B 3 - 40 mL Glass Vials Total Cyanide 9010Al9012 1 • 1 liter HDPE Sulfate 375.3 A Sample for alkalinity,
TClSVOCs 3510CI 2 - 1 Liter Amber Glass Total Organic Carbon, 9060 1 ·250 mL Amber Glass Tot. Suspended Solids 160.2 chloride, sulfate, TSS.

...,7nl'

Total TAL Metals 3005AI6010B 1 - 500 mL HDPE Nitrate 353.2 Total Dissolved Solids 160.1 IDS, and turbidity
I 747nA combined In one 1-llter

Hardness 130.2 Alkalinity 310.1 1 ·1 Liter HDPE8eeNoteA Turbidity 160.1 HDPE container. '
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Data Validation Summary Report
Fifth Quarterly Site Investigation Performed for

Plum Brook Ordinance Works

1.0 Introduction _

Level III data validation was performed on environmental samples collected from Plum

Brook Ordinance Works fifth quarterly sampling event. The analytical data consisted of

five sample delivery groups (SDG), F15100, (field split sample), which was analyzed by

Accutest Laboratories, and SDGs H2J170128, H2J180210, H2J190106, and

H2J21 01 08 (regular and field duplicate samples), which were analyzed by Severn Trent

Laboratories.

Location Sample Number Lot Number

IT-BG8-BEDGW-001 CD3001 H2J190106

IT-MW01 CD3002 H2J170128

PB-BED-MW20 CD3003 H2J180210

PB-BED-MW24 CD3004 H2J21 0108

PB-BED-MW25 CD3005 H2J180210

PB-BED-MW25 CD3006 H2J180210

PB-BED-MW25 CD3007 F15100

PB-BED-MW27 CD3009 H2J190106

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

Parameter (Method)

Volatile Organic Compounds by SW-846 5030/8260B

Semivolatile Organic Compounds by SW-846 3520/8270C

Total/Dissolved Metals by SW-846 3005A16010B17471A

Nitroaromatic and Nitramine Explosives by SW-846 8330

Wet Chemistry by various methods
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2.0 Proceduress-------------------

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

Laboratory Program National Functional Guidelines for Organic Data Review, October

1999 (EPA, 1999) and USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Data Review, February 1994. The criteria for blank evaluation

were based on those detailed in Region 11/ Modifications to National Functional

Guidelines for Organic Data Review (September 1994) and Region 11/ Modifications to
the Laboratory Data Validation Functional Guidelines for Evaluating Inorganics
Analyses, (April 1993). 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 III SW846 test methods for the analytical data and the application of the CLP

guidelines during the validation process, there were instances where specific QC

requirements for all target compounds were not defined. This primarily occurred in the

organic, Gas Chromatograph (GC) and Gas Chromatograph/Mass Spectra (GC/MS)

calibration areas and is due to the fact that the analytical methods are "performance­

based", and allows the use of average calibration responses in lieu of individual

responses, which are defined by CLP protocol. In light of applying CLP guidelines to

SW846 methods and evaluating the usability of the data during the validation process,

specific QC criteria were determined to address all target compounds and are identified

in this report for each parameter, as well as in the validation checklists, which function

as worksheets. All completed validation checklists are included in Attachment A. For

those analytical methods not addressed by the CLP and Region III guidelines, the

validation was based on the method requirements 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. The only rejected data ("R" qualified) was due to "poor performing" volatile

compounds (Ketones, some halogenated hydrocarbons, etc.), which experienced poor

calibration responses in the associated calibration data and explosive compound

(tetryl), results which experienced no (zero percent) recoveries in the matrix spike

analysis associated with the project samples.

2
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Individual validation reports have been prepared for each parameter in each SDG 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 _

4.1 Volatile Organics by GCNS SW-846 5030/8260B

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 Calibration (ICAL) and Continuing Calibration (CCAL). All initial and

continuing calibrations associated with the project samples met ac criteria, with the

exceptions of the following:

• The following exhibited ICAUCCAL relative response factor (RRF) < 0.05 and/or

individual ICAl percent relative standard deviation (%RSD) > 30% or CCAL

percent difference (%0) > 25%.

SDG Samples Affected Compound(s) Validation
Qualifier

H2J180210 CD3003, CD3005, CD3006 2-Butanone, Bromomethane R1UJ

H2J190106 CD3001, CD3009 2-Butanone, Bromomethane R1UJ

H2J210108 CD3004 2-Butanone, Bromomethane R1UJ

F15100 CD3007 Acetone, Bromoform J/UJ

H2J170128 CD3002 2~Butanone*, Bromomethane, B/UJ
Styrene

B - blank contamination; J - estimated; R - rejected; U - nondetect

2-Butanone results for CD3002 were qualified "B" due to method blank contamination.

Blanks. The 5X110X rule for contaminants found in the associated trip and method

blanks was applied to all sample results. All were found to be acceptable, with the

exception of the following:

3
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SDG Samples Affected Analyte Blank Validation
Containment Qualifier

H2J170128 CD3002 2-Butanone Method B

H2J180210 CD3006 Methylene Chloride Trip B

B - blank contamination

Surrogate Recoveries. All surrogate recoveries were within acceptable QC limits with
the following exception(s):

SDG Samples Affected Compound(s) Validation
Qualifier

H2J180210 CD3003 Benzene, Carbon Disulfide, Toluene J

J - estimated

Matrix Spike/Matrix Spike Duplicate (MS/MSD). MS/MSD was performed and all QC

criteria were met.

Laboratory Control Sample (LCS). LCS was performed for the project samples and

all QC criteria were met.

Internal Standards. All internal standards met QC criteria.

Field Duplicates (FD). Original and field duplicate results were reviewed to evaluate

the precision and accuracy of field activities. All QC criteria (30%) for analytes detected

in both samples were met with the following exception(s):

SDG Samples Affected Compound(s) Validation
Qualifier

H2J180210 CD3005 (Original), CD3006 (FD) Acetone, Carbon disulfide J

J . estimated

Quantitation. Results quantified between the method detection limit (MDL) and the

reporting limit (RL), which the lab qualified as "J," were qualified as estimated "J" unless

blank contamination was present or the results were rejected.

4
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4.2 Semivolatiles by SW846 3520/8270C

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:

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

Initial Calibration and Continuing Calibration. All initial and continuing calibrations

associated with the project samples met ac criteria, with the exception of the following:

• The following exhibited individual ICAl %RSD > 30% and/or CCAl %D > 25%.

SDG Samples Affected Compound(s) Validation
Qualifier

H2J170128 CD3002 2,4-Dinitrophenol UJ

J . estimated; U • nondetect

Blanks. The 5X110X rule for contaminants found in the associated equipment rinses,

and method blanks was applied to all sample results. All were found to be acceptable.

Surrogate Recoveries. All surrogate recoveries met ac criteria.

Matrix SpikelMatrix Spike Duplicate. MS/MSD was performed for the project

samples and all ac criteria were met

Laboratory Control Sample/Laboratory Control Sample Duplicate. lCS was

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

Internal Standards. All internal standards met ac criteria.

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

precision and accuracy of field activities and all ac criteria 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.

5
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4.3 TotaUDissolved Metals by SW846 300SAl6010Bn471A

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 samples met QC criteria.

Blanks. The 5X rule for contaminants found in the associated equipment rinse, initial

calibration blank (ICB), continuing calibration blank (CCB) and method blanks was

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

SOG Samples Affected Analyte Blank
Validation
Qualifier

H2J180210 CD3003T, CD3006T/D Thallium Method/ICB B

CD3003D, CD3005D, Aluminum ICB/CCB B
CD3006T/D

CD3003T/D Beryllium ICB/CCB B

CD3005D, CD3006D Zinc Method B

H2J190106 CD3001T/D, CD3009D Aluminum ICB/CCB B

CD3001 D, CD3009D Zinc Method B

H2J21 0108 CD3004D Aluminum, Zinc Method/ICB/CCB B
H2J170128 CD3002D Aluminum ICB/CCB B

B - blank contamination

• T = Total I D = Dissolved

Matrix SpikelMatrix Spike Duplicate. MS/MSD was performed for the project

samples and all QC criteria were met.

Laboratory Control Sample/Laboratory Control Sample Duplicate. LeS was

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

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

6
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Inductively Coupled Plasma (ICP) Serial Dilutions. Serial dilution 10% D criteria

were met with the following exception(s):

SDG Samples Affected Compound(s)
Validation
Qualifier

H2J180210, H2J1901 06, All Samples (Total/Dissolved
Potassium JH2J210108,H2J170128 except CD3002T)

H2J170128 CD3002T Aluminum, Zinc J

J - estImated

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

were met.

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

laboratory as "B") were qualified as estimated "J", unless blank contamination was

present or results were rejected.

4.4 Nitroaromatic and Nitramine Explosives by SW-846 8330

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 Calibration. All initial and continuing calibrations associated

with the project samples met QC criteria.

Blanks. The 5X/10X 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. MS/MSD was performed and all QC criteria

were met with the following exception(s):

SDG Samples Affected Compound(s) Validation
Qualifier

H2J180210, H2J190106,
All Samples Tetryl RH2J21 01 08, H2J170128

R - rejected

7
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• All tetryl results were rejected due to zero percent recovery.

Laboratory Control Sample. LCS was performed for the project samples and all ac
criteria were met.

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

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

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

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

results were rejected.

4.5 Wet Chemistry

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 Calibration. All initial and continuing calibrations associated

with the project samples met ac criteria with the following exception(s):

SDG Samples Compound(s)
Validation
Qualifier

H2J180210 CD3003, CD3005 Nitrate UJ

J . estimated; U - nondetect

Blanks. The 5X rule for contaminants found in the associated blanks was applied to all

sample results. All were found to be acceptable.

Matrix Spike/Matrix Spike Duplicate. MS/MSD was performed for the project
samples and all ac criteria were met.

Laboratory Control Sample. LCS was performed for the project samples and all ac
criteria were met.

8
plumbrookpOOOlIOII16/03(3:35 PM)



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

were met.

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

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

results were rejected.
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ATTACHMENT A

DATA VALIDATION CHECKLIST
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Validation Qualifiers

U Not detected. The compound/analyte was analyzed for, but not detected above the
associated reporting limit.

J The coll1pound/analyte was positively identified; the reported value is the estimated
concentration of the constituent detected in the sample analyzed.

B The concentration reported was detected significantly above the levels reported in the
associated equipment rinse samples and/or laboratory method and trip blanks. (5X110X
Rule was applied).

R The reported sample results are rejected due to the following:

1. Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process which could affect the
validity of the reported data.

3. The presence or absence of the constituent cannot be verified based on the data
provided.

4. To indicate not to use a particular result in the event of a reanalysis.

UJ The compound/analyte was analyzed for, but not detected above the established
reporting limit. However, review and evaluation of supporting ac data and/or sampling
and analysis process have indicated that the "nondetect" may be inaccurate or
imprecise. The nondetect result should be estimated.
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Validation Reason Code Definitions

Reason Code Definition
01 Sample received outside of 4+/-2 degrees Celsius
01A Improper sample preservation
02 Holding time exceeded
02A Extraction
02B Analysis .'

03 Instrument performance - outside criteria
03A BFB
03B DFTPP
03C DDT and/or Endrin % breakdown exceeds criteria
030 Retention time windows
03E Resolution
04 Initial calibration results outside soecifled criteria
04A Compound mean RRF QC criteria not met
O4B Individual % RSD criteria not met
O4C Correlation coefficient >0.995
05 Continuing calibration results outside specified criteria
05A Compound mean RRF QC criteria not met
05B Compound % D QC criteria not met
06 Result qualified as a result of the 5x110x blank correction ,

06A Method or preparation blank
06B ICBor CCB
06C ER
060 TB
06E FB
07 Surrogate recoveries outside control limits
07A Sample
07B Associated method blank or LCS
08 MSIMSD/Duplicate results outside criteria
08A MS and/or MSD recovery not within control limits (accuracy)
08B % RPD outside acceptance criteria (precision)
09 PQst digestion spike outside criteria (GFAA)
10 Internal standards outside specified control limits
10A Recovery
10B Retention time
11 Laboratory control sample recoveries outside specified limits
11A Recovery
11B % RPD (if run In duplicate)
12 Interference check standard
13 serial dilution
14 Tentatively identified compounds
15 Quantitation
16 Multiple results available; alternate analysis preferred
17 Field duplicate RPD criteria is exceeded
18 Percent difference between original and second column exceeds QC criteria
19 Professional judgement was used to qualify the data
20 Pesticide clean-up checks
21 Target compound identification
22 Radiological calibration
23 Radiological quantitation
24 Reported result and/or lab qualifier revised to reflect validation findings
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Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01/16/03 Page: I of 12

Location Code: IT-BG8-BEDGW-001 IT-MWOl PB-BED-MW20 PB-BED-MW24

Associated Site: BCG BCG BCG BCG

Sample No: CD3001 CD3002 CD3003 CD3004

Sample Date: 18-0CT-02 16-0CT-02 17-0CT-02 19-OCT-02

Jser Test Group Purpose: REG REG REG REG

Parameter ..ElL Units Result Qual .m- Result Qual .m- Result Qual .m- Result Qual .B2-
eXPLOSIVES

Amino-2,6-dinitroto1uene, 4- ugIL 0.20 U U 0.20 U U 0.20 U U 0.20 U U

Amino-4,6-dinitrotoluene, 2- ugIL 0.20 U U 0.20 U U 0.20 U U 0.20 U U

Dinitrobenzene,I,3- ugIL 0.20 U U 0.20 U U 0.20 U U 0.20 U U

Dinitrotoluene, 2,4- ugIL 0.20 U U 0.20 U U 0.20 U U 0.20 U U

Dinitrotoluene, 2,6- ugIL 0.20 U U 0.20 U U 0.20 U U 0.20 IU U

HMX ugIL 0.50 U U 0.50 U U 0.50 U U 0.50 U U

Nitrobenzene ugIL 020 U V 020 V V 020 V U 020 IV U

Nitrotoluene, 2- ugIL 0.20 U U 0.20 U U 0.20 U U 0.36 GV U

Nitrotoluene, 3- ugIL 0.20 U U 0.20 U U 0.29 GV U 0.20 IU U

Nitrotoluene, 4- ugIL 0.20 U U 0.20 V U 0.20 U U 0.20 U U

RDX ugIL 0.50 U U 0.50 U U 0.50 U U 0.50 U U

Tetry1 ugIL 0.20 U R 0.20 U R 020 U R 0.20 U R

Trinitrobenzene, 1,3,5- ugIL 0.20 U U 0.20 V U 0.20 U V 0.20 U U

Trinitrotoluene, 2,4,6- ugIL 0.20 V U 0.20 U U 0.20 V V 0.20 V V

:EN CHEMISTRY

Alkalinity ugIL 332000 209000 259000 757000

Chloride ugIL 999000 9900 21100000 126000

Cyanide, total ugIL 10 U U 10 U U 10 U U 10 U U

Hardness ugIL 687000 263000 9390000 808000

Nitrate ugIL 100 U U 100 U U 100 U UJ 100 U U

Sulfate ugIL 11200 67300 5000 U U 5000 U U

Total dissolved solids ugIL 1870000 342000 43800000 990000

Total organic carbon ugIL 1300 9900 1000 U U 3700

Total suspended solids ugIL 4000 U U 5000 19000 62000

Turbidity NTU 44.2 10.6 19.2 49.6

IETALS

Aluminum ugIL 10200 J 155 B J 115 B J

Antimony Y ugIL 60.0 U U 60.0 U U 60.0 U U 60.0 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

nata Summary

Report Date: 01116/03 Page: 2 of 12

Location Code: PB-BED-MW25 PB-BED-MW25

Associated Site: BCG BCG

Sample No.: CD3006 CD3005

Sample Date: 17-0Cf-02 17-Ocr-02

User Test Group Purpose: FD REG

parameter .E1L Unity Result Qual~ ResultQwR~

EXPLOSIVES

Amino-2,6-dinitroto1uene, 4- ujy'L 0.20 U U 0.20 U U

Amino-4,6-dinitroto1uene, 2- ujy'L 0.20 U U 0.20 U U

Dinitrobenzene,I,3- ujy'L 0.20 U U 0.20 U U

Dinitrotoluene,2,4- ujy'L 0.20 U U 0.20 U U

Dinitrotoluene, 2,6- ujy'L 0.20 U U 0.20 U U

HMX ujy'L 0.50 U U 0.50 U U

Nitrobenzene ujy'L 0.14 J J 0.12 J J

Nitroto1uene, 2- ujy'L 0.20 U U 0.20 U U

Nitroto1uene, 3- ujy'L 0.20 U U 0.20 U U

Nitrotoluene, 4- ujy'L 0.20 U U 0.20 U U

RDX ujy'L 0.50 U U 0.50 U U

Tetry1 ug/L 0.20 U R 0.20 U R

Trinitrobenzene, 1,3,5- ujy'L 0.20 U U 0.20 U U

Trinitrotoluene, 2,4,6- ug/L 0.20 U U 0.20 U U

GEN CHEMISTRY

Alkalinity ujy'L 314000

Chloride ug/L 631000

Cyanide, total ug/L 10 U U

Hardness ujy'L 848000

Nitrate ujy'L 100 U UJ

Sulfate ug/L 79500

Total dissolved solids ug/L 1440000

Total organic carbon ujy'L 2700

Total suspended solids ujy'L 4000 U U

Turbidity NTU 35.8

METALS

Aluminum ujy'L 79.7 B J

Antimony y ug/L 60.0 U U 60.0 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01/16/03 Page: 3 of 12

Location Code: IT-BG8-BEDGW-D01 IT-MWOI PB-BED-MW20 PB-BED-MW24

Associated Site: BCG BCG BCG BCG

Sample No: CD3001 CD3002 CD3003 CD3004

Sample Date: 18-0cr-D2 16-OCT-D2 17-OCf-D2 19-0Cf-02

:Jser Test Group Purpose: REG REG REG REG

Parameter ..F1L Units Result Qual 112- Result QJulL 112- Result Qual 112- Result Qual 112-
IfETALS

Antimony ug/L 60.0 U U 8.0 B J 60.0 U U 60.0 U U

Arsenic y Ug/L 10.0 U U 10.0 U U 10.0 U U 10.0 U U

Arsenic ug/L 10.0 U U 52.6 10.0 U U 10.0 U U

Barium y ug/L 285 89.1 B J 24500 1140

Barium ug/L 279 139 B J 25700 1080

Beryllium y ug/L 5.0 U U 5.0 U U 5.0 U U

Beryllium ug/L 5.0 U U 4.6 B J 5.0 U U

Cadmium y ug/L 5.0 U U 5.0 U U 5.0 U U 5.0 U U

Cadmium ug/L 5.0 U U 1.5 B J 5.0 U U 5.0 U U

Calcium y ug/L 127000 57700 1990000 160000

Calcium ug/L 122000 J 56300 J 2050000 J 159000 J

Chromium y ug/L 10.0 U U 10.0 U U 10.0 U U 10.0 U U

Chromium Ug/L 10.0 U U 14.1 10.0 U U 10.0 U U

Cobalt y ug/L 50.0 U U 4.9 B J 7.5 B J 1.4 B J

Cobalt ug/L 50.0 U U 14.0 B J 8.1 B J 50.0 U U

Copper y ug/L 25.0 U U 3.7 B J 25.0 U U 25.0 U U

Copper ug/L 25.0 U U 72.2 25.0 U U 25.0 U U

Iron y ug/L 53.4 B J 1840 4940 100 U U

Iron ug/L 74.5 B J 52100 5310 403

Lead Y ug/L 3.0 U U 3.0 U U 6.0 GU U 3.0 U U

Lead ug/L 3.0 U U 101 6.0 GU U 3.0 U U

Magnesium y ug/L 79800 20300 911000 77600

Magnesium ug/L 77000 19500 J 941000 75400

Manganese y ug/L 52.2 424 182 15.5

Manganese ug/L 51.1 490 185 23.6

Mercwy y ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U

Mercwy ug/L 0.20 U U 0.20 U U 0.20 U U 0.20 U U

Nickel y ug/L 40.0 U U 10.5 B J 40.0 U U 40.0 U U

Nickel ug/L 40.0 U U 35.0 B J 40.0 U U 40.0 U U

Potassium y ug/L 43200 J J 6400 J J 88400 BJ J 24000 J J



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 40f 12

Location Code: PB-BED-MW25 PB-BED-MW25

Associated Site: BCG BCG

Sample No: CD3006 CD3005

Sample Date: 17-0CT-02 17-OCT-02

User Test Group Purpose: FD REG

Parameter .El1.. Unity Result Qual ..ill- Result Qual ..ill-
METALS

Antimony ugIL 60.0 U U 60.0 U U

Arsenic y ug/L 10.0 U U 10.0 U U

Arsenic ug/L 10.0 U U 10.0 U U

Barium y ugIL 279 270

Barium ug/L 275 277

BeIyllium y ug/L 5.0 U U 5.0 U U

BeIyllium ug/L 5.0 U U 5.0 U U

Cadmium y ug/L 5.0 U U 5.0 U U

Cadmium ug/L 5.0 U U 5.0 U U

Calcium y ug/L 202000 198000

Calcium ug/L 198000 J 200000 J

Chromium y ug/L 10.0 U U 10.0 U U

Chromium ug/L 10.0 U U 10.0 U U

Cobalt y ug/L 50.0 U U 50.0 U U

Cobalt ugIL 50.0 U U 50.0 U U

Copper y ug/L 25.0 U U 25.0 U U

Copper ug/L 25.0 U U 25.0 U U

Iron y ug/L 147 157

Iron ug/L 203 207

Lead Y ug/L 3.0 U U 3.0 U U

Lead ug/L 3.0 U U 3.0 U U

Magnesium y ug/L 80500 78600

Magnesium ug/L 79500 80200

Manganese y ugIL 85.6 84.2

Manganese ug/L 85.2 86.5

Mercwy y ug/L 0.20 U U 0.20 U U

Mercwy ug/L 020 U U 020 U U

Nickel y ug/L 40.0 U U 40.0 U U

Nickel ugIL 40.0 U U 40.0 U U

Potassium y ug/L 16200 J J 900 J J



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 5 of 12

Location Code: IT-BG8-BEDGW-00I IT-MWOI PB-BED-MW20 PB-BED-MW24

Associated Site: BCG BCG BCG BCG

Sample No: CD3001 CD3002 CD3003 CD3004

Sample Date: 18-0CT-D2 16-QCT-02 17-0CT-D2 19-0CT-D2

User Test Group Purpose: REG REG REG REG

Parameter ElL Unit" Result Qual~ Result Qual~ Result Qual~ Result Qual~

METALS

Potassium ugiL 41200 J J 6480 J 91700 BJ J 22900 J J

Selenium y ugIL 5.0 U U 5.0 U U 5.0 U U 5.0 U U

Selenium ugIL 5.0 U U 5.0 5.0 U U 5.0 U U

Silver y ugIL 10.0 U U 10.0 U U 10.0 U U 10.0 U U

Silver ugIL 10.0 U U 10.0 U U 10.0 U U 10.0 U U

Sodium y ugIL 472000 19400 7750000 92500

Sodium ugIL 462000 17800 8190000 91800

Thallium y ugIL 10.0 U U 10.0 U U 10.0 U U 10.0 U U

Thallium ugIL 10.0 U U 5.7 B J 10.0 U U

Vanadium y ugIL 50.0 U U 50.0 U U 50.0 U U 50.0 U U

Vanadium ugIL 50.0 U U 35.9 B J 50.0 U U 50.0 U U

Zinc y ugIL 13.1 BJ J 78.3 J

Zinc ugIL 0.83 B J 124 J 15.6 B J 3.9 B J

;EMlVOLATILES

Acenaphthene ugIL 10 U U 10 U U 10 U U 10 U U

Acenaphthylene ugIL 10 U U 10 U U 10 U U 10 U U

Anthracene ugiL 10 U U 10 U U 10 U U 10 U U

Benzo(a)anthracene ugIL 10 U U 10 U U 10 U U 10 U U

Benzo(a)pyrene ugIL 10 U U 10 U U 10 U U 10 U U

Benzo(b)f1uoranthene ugIL 10 U U 10 U U 10 U U 10 U U

Benzo(ghi)pery1ene ugIL 10 U U 10 U U 10 U U 10 U U

Benzo(k)fluoranthene ugIL 10 U U 10 U U 10 U U 10 U U

Bis(2-chloroethoxy)methane ugIL 10 U U 10 U U 10 U U 10 U U

Bis(2-chloroethy1)ether ugIL 10 U U 10 U U 10 U U 10 U U

Bis(2-chloroisopropyl)ether ugIL 10 U U 10 U U 10 U U 10 U U

Bis(2-ethylhexy1)phthalate ugIL 10 U U 10 U U 10 U U 10 U U

Bromopheny1 phenyl ether, 4- ugIL 10 U U 10 U U 10 U U 10 U U

Butyl benzyl phthalate ugIL 10 U U 10 U U 10 U U 10 U U

Carbazole ugIL 10 U U 10 U U 10 U U 10 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 6 of 12

Location Code: PB-BED-MW25 PB-BED-MW25

Associated Site: BCG BCG

Sample No: CD3006 CD3005

Sample Date: 17-oCT-02 17-0CT-02

User Test Group Purpose: FD REG

Parameter ElL Units Result Qual .tlL- Result Qual .tlL-
METALS

Potassium ugIL 15900 J J 16200 J J

Selenium y ugIL 5.0 U U 5.0 U U

Selenium ugIL 5.0 U U 5.0 U U

Silver y ugIL 10.0 U U 10.0 U U

Silver ugIL 10.0 U U 10.0 U U

Sodium y ugIL 183000 180000

Sodium ugIL 183000 187000

Thallium y ugIL 10.0 U U

Thallium ugIL 10.0 U U

Vanadium y ugIL 50.0 U U 50.0 U U

Vanadium ugIL 50.0 U U 50.0 U U

Zinc y ugIL

Zinc ugIL 1.9 B J 1.7 B J

SEMIVOLATILES

Acenaphthene ugIL 10 U U 10 U U

Acenaphthylene ugIL 10 U U 10 U U

Anthracene ugIL 10 U U 10 U U

Benzo(a)anthracene ugIL 10 U U 10 U U

Benzo(a)pyrene ugIL 10 U U 10 U U

Benzo(b)tluoranthene ugIL 10 U U 10 U U

Benzo(ghi)perylene ugIL 10 U U 10 U U

Benzo(k)f1uoranthene ugIL 10 U U 10 U U

Bis(2-chloroethoxy)methane ugIL 10 U U 10 U U

Bis(2-chloroethyl)ether ugIL 10 U U 10 U U

Bis(2-chloroisopropyl)ether ugIL 10 U U 10 U U

Bis(2-ethylhexyl)phthalate ugIL 10 U U 10 U U

Bromophenyl phenyl ether, 4- ugIL 10 U U 10 U U

Butyl benzyl phthalate ugIL 10 U U 10 U U

Carbazole ugIL 10' U U 10 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 7 of 12

Location Code: IT-BG8-BEDGW-001 IT-MWOl PB-BED-MW20 PB-BED-MW24

Associated Site: BCG BCG BCG BCG

Sample No: CD3001 CD3002 CD3003 CD3004

Sample Date: 18-0CT-02 16-0CT-02 17-0CT-02 19-0CT-02

User Test Group Purpose: REG REG REG REG

Parameter ..El1... Units Result Qual ..ITL- Result Qual ..ITL- Result Qual ..ITL- Result .flJ&g1 .ill-
~EMIVOLATILES

Chloro-3-methylphenol, 4- ug/L 10 U U 10 U U 10 U U 10 U U

Chloroaniline, 4- ug/L 10 U U 10 U U 10 U U 10 U U

Chloronaphthalene, 2- ug/L 10 U U 10 U U 10 U U 10 U U

Chlorophenol, 2- ug/L 10 U U 10 U U 10 U U 10 U U

Chlorophenyl phenyl ether, 4- ug/L 10 U U 10 U U 10 U U 10 U U

CIuysene ug/L 10 U U 10 U U 10 U U 10 U U

Di-n-butyl phthalate ug/L 10 U U 10 U U 10 U U 10 U U

Di-n-octyl phthalate ug/L 10 U U 10 U U 10 U U 10 U U

Dibenz(a,h)anthracene ug/L 10 U U 10 U U 10 U U 10 U U

Dibenzofuran ug/L 10 U U 10 U U 10 U U 10 U U

Dichlorobenzene, 1,2- ug/L 10 U U 10 U U 10 U U 10 U U

Dichlorobenzene, 1,3- ug/L 10 U U 10 U U 10 U U 10 U U

Dichlorobenzene, 1,4- ug/L 10 U U 10 U U 10 U U 10 U U

Dichlorobenzidine, 3,3'- ug/L 50 U U SO U U SO U U SO U U

Dichlorophenol, 2,4- ug/L 10 U U 10 U U 10 U U 10 U U

Diethyl phthalate ug/L 10 U U 10 U U 10 U U 10 U U

Dimethyl phthalate ug/L 10 U U 10 U U 10 U U 10 U U

Dimethylphenol, 2,4- ug/L 10 U U 10 U U 10 U U 10 U U

Dinitro-2-methylphenol,4,6- ug/L SO U U SO U U SO U U SO U U

Dinitrophenol, 2,4- ug/L SO U U SO U UJ SO U U SO U U

Dinitrotoluene, 2,4- ug/L 10 U U 10 U U 10 U U 10 U U

Dinitrotoluene, 2,6- ug/L 10 U U 10 U U 10 U U 10 U U

Fluoranthene ug/L 10 U U 10 U U 10 U U 10 U U

Fluorene ug/L 10 U U 10 U U 10 U U 10 U U

Hexachlorobenzene ug/L 10 U U 10 U U 10 U U 10 U U

Hexachlorobutadiene ug/L 10 U U 10 U U 10 U U 10 U U

Hexachlorocyclopentadiene ug/L 50 U U SO U U SO U U SO U U

Hexachloroethane ug/L 10 U U 10 U U 10 U U 10 U U

Indeno(l,2,3-cd)pyrene ug/L 10 U U 10 U U 10 U U 10 U U

Isophorone ug/L 10 U U 10 U U 10 U U 10 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01/16/03 Page: 8 of 12

Location Code: PB-BED-MW25 PB-BED-MW25

Associated Site: BCG BCG

Sample No: CD3006 CD3005

Sample Date: 17-0CT-02 17-QCT-02

User Test Group Purpose: FD REG

Parameter .E1L Unity Result Qual l1L- Result Qual l1L-
SEMIVOLATILES

Chloro-3-methylphenol, 4- ug/L 10 U U 10 U U

Chloroaniline, 4- ug/L 10 U U 10 U U

ChIoronaphthalene, 2- ug/L 10 U U 10 U U

Chlorophenol, 2- ug/L 10 U U 10 U U

Chloropheny1 phenyl ether, 4- ug/L 10 U U 10 U U

Cluysene ug/L 10 U U 10 U U

Di-n-butyl phthalate ug/L 10 U U 10 U U

Di-n-octy1 phthalate ug/L 10 U U 10 U U

Dibenz(a,h)anthracene ug/L 10 U U 10 U U

Dibenzofuran ug/L 10 U U 10 U U

Dichlorobenzene, 1,2- ug/L 10 U U 10 U U

Dichlorobenzene, 1,3- ug/L 10 U U 10 U U

Dichlorobenzene, 1,4- ug/L 10 U U 10 U U

Dichlorobenzidine,3,3'- ug/L 50 U U 50 U U

Dichloropheno1, 2,4- ugIL 10 U U 10 U U

Diethy1 phthalate ug/L 10 U U 10 U U

Dimethyl phthalate ug/L 10 U U 10 U U

Dimethylphenol, 2,4- ug/L 10 U U 10 U U

Dinitro-2-methylpheno1, 4,6- ug/L 50 U U 50 U U

Dinitrophenol, 2,4- ug/L 50 U U 50 U U

Dinitrotoluene, 2,4- ug/L 10 U U 10 U U

Dinitrotoluene, 2,6- ug/L 10 U U 10 U U

Fluoranthene ug/L 10 U U 10 U U

Fluorene ug/L 10 U U 10 U U

Hexachlorobenzene ug/L 10 U U 10 U U

Hexachlorobutadiene ug/L 10 U U 10 U U

Hexachlorocyc1opentadiene ug/L 50 U U 50 U U

Hexachloroethane ugIL 10 U U 10 U U

Indeno(l,2,3-cd)pY'"""\e ugIL 10 U U 10 U U

Isophorone ugIL 10 U U 10 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 9 of 12

Location Code: IT-BG8-BEDGW-001 IT-MW01 PB-BED-MW20 PB-BED-MW24

Associated Site: BCG BCG BCG BCG

Sample No: CD3001 CD3002 CD3003 CD3004

Sample Date: 18-0CT-02 16-oCT-02 17-QCT-02 19-OCT-02

User Test Group Purpose: REG REG REG REG

Parameter .ElL Unity Result Qual -tl2- Result Qual -tl2- Result Qual -tl2- Result Qual -tl2-
;EMlVOLATILES

Methylnaphthalene, 2- ulY'L 10 u U 10 U U 10 U U 1.4 J J

Methy1pheno1, 2- ulY'L 10 u U 10 U U 10 U U 10 U U

Methylphenol, 4- ulY'L 10 u U 10 U U 10 U U 10 U U

Naphthalene ulY'L 10 U U 10 U U 10 U U 10 U U

Nitroaniline, 2- ulY'L SO u U SO U U SO U U SO U U

Nitroaniline, 3- ulY'L so u u SO U U SO U U SO U U

Nitroaniline, 4- ulY'L SO u U SO U U SO U U SO U U

Nitrobenzene ulY'L 10 U U 10 U U 10 U U 10 U U

Nitropheno1,2- ugiL 10 U U 10 U U 10 U U 10 U U

Nitropheno1, 4- ulY'L 50 u U 50 U U 50 U U 50 U U

Pentachlorophenol ulY'L SO U U 50 V V SO V U SO V V

Phenanthrene ulY'L 10 V V 10 U U 10 V V 10 U V

Phenol ulY'L 10 V V 10 V V 10 V V 10 V V

Pyrene ulY'L 10 V V 10 U U 10 U V 10 U U

Trichlorobenzene, 1,2,4- ulY'L 10 u V 10 V V 10 V U 10 U U

Trichlorophenol, 2,4,5- ulY'L 10 V U 10 V V 10 U V 10 V V

Trichlorophenol, 2,4,6- ulY'L 10 U V 10 V U 10 V V 10 V V

n-Nitroso-di-n-propylamine ulY'L 10 V V 10 V V 10 U U 10 U U

n-Nitrosodiphenylamine ugiL 10 U U 10 U U 10 U U 10 U U

fOLATILES

Acetone ulY'L 3.4 J J 10 V V 10 U V 100 V V

Benzene ulY'L 1.0 U U 1.0 U U 1.3 J 9.3 J J

Bromodichloromethane ulY'L 1.0 U U 1.0 V V 1.0 U V 10 U V

Bromoform ulY'L 1.0 V U 1.0 V V 1.0 V U 10 U U

Bromomethane ulY'L 2.0 V VI 2.0 V VI 2.0 U VI 20 V UI

Butanone, 2- ulY'L 5.0 u R 5.0 V R SO U R

Carbon disulfide ulY'L 0.43 I I 1.0 V V 1.1 I 29

Carbon tetrachloride ulY'L 1.0 U U 1.0 V V 1.0 U U 10 U V

Chlorobenzene ug/L 1.0 V U 1.0 V V 1.0 U V 10 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 10 of 12

Location Code: PB-BED-MW25 PB-BED-MW25

Associated Site: BCG BCG

Sample No: CD3006 CD3005

Sample Date: 17-0CT-02 17-DCT-02

User Test Group Purpose: FD REG

Parameter ..El1.. llnitv Result Qual -ill..-- Result Qual -ill..--
SEMIVOLATILES

Methylnaphthalene, 2- ugIL 10 U U 10 U U

Methy1pheno1, 2- ugIL 10 U U 10 U U

Methy1pheno1, 4- ugIL 10 U U 10 U U

Naphthalene ugIL 10 U U 10 U U

Nitroaniline, 2- ug/L 50 U U 50 U U

Nitroaniline, 3- ugIL 50 U U 50 U U

Nitroaniline, 4- ugIL 50 U U 50 U U

Nitrobenzene ug/L 10 U U 10 U U

Nitrophenol, 2- ugIL 10 U U 10 U U

Nitropheno1, 4- ugIL 50 U U 50 U U

Pentachlorophenol ugIL 50 U U 50 U U

Phenanthrene ugIL 10 U U 10 U U

Phenol ugIL 10 U U 10 U U

Pyrene ugIL 10 U U 10 U U

Trichlorobenzene, 1,2,4- ugIL 10 U U 10 U U

Trichloropheno1, 2,4,5- ug/L 10 U U 10 U U

Trichlorophenol, 2,4,6- ugIL 10 U U 10 U U

n-Nitroso-di-n-propylamine ugIL 10 U U 10 U U

n-Nitrosodiphenylamine ug/L 10 U U 10 U U

VOLATILES

Acetone ugIL 2.6 J J 1.6 J J

Benzene ugIL 0.14 J J 0.15 J J

Bromodichloromethane ug/L 1.0 U U 1.0 U U

Bromoform ugIL 1.0 U U 1.0 U U

Bromomethane ugIL 2.0 U UJ 2.0 U UJ

Butanone, 2- ugIL 5.0 U R 5.0 U R

Carbon disulfide ugIL 0.49 J J 1.3 J

Carbon tetrachloride ugIL 1.0 U U 1.0 U U

Chlorobenzene ugIL 1.0 U U 1.0 U U



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 11 of 12

Location Code: IT-BG8-BEDGW-001 IT-MWOI PB-BED-MW20 PB-BED-MW24

Associated Site: BCG BCG BCG BCG

Sample No: CD3001 CD3002 CD3003 CD3004

Sample Date: 18-0CT-02 16-DCT-02 17-QCT-02 19-DCT-02

User Test Group Purpose: REG REG REG REG

Parameter .ElL. Units Result Qual .l1l.- Result Qual .l1l.- Result Qual .l1l.- Result Qual .l1l.-
VOLATILES

Chloroethane ug/L 2.0 V V 2.0 V V 2.0 V V 20 V V

Chloroform ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Chloromethane ug/L 2.0 V V 2.0 V V 2.0 V V 20 V V

Dibromochloromethane uglL 1.0 V V 1.0 V V 1.0 V V 10 V V

Dichloroethane, 1,1- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Dichloroethane, 1,2- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Dichloroethene,I,I- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Dichloroethene,I,2- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Dichloropropane, 1,2- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Dichloropropene, cis-l,3- uglL 1.0 V V 1.0 V V 1.0 V V 10 V V

Dichloropropene, trans-I ,3- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Ethylbenzene ug/L 1.0 V V 1.0 V V 1.0 V V 4.8 J J

Hexanone, 2- ug/L 5.0 V V 5.0 V V 5.0 V V 50 V V

MethyI-2-pentanone, 4- ug/L 5.0 V V 5.0 V V 5.0 V V so V V

Methylene chloride uglL 2.0 V V 2.0 V V 2.0 V V 20 V V

Styrene ug/L 1.0 V V 1.0 V VJ 1.0 V V 10 V V

Tetrachloroethane, 1,1,2,2- uglL 1.0 V V 1.0 V V 1.0 V V 10 V V

Tetraehloroethene ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Toluene ug/L 1.0 V V 1.0 V V 0.35 J J 14

Trichloroethane, 1,1,1- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Trichloroethane, 1,1,2- ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Trichloroethene ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Vinyl chloride ug/L 1.0 V V 1.0 V V 1.0 V V 10 V V

Xylenes, total ug/L 1.0 V V 1.0 V V 1.0 V V 23



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Data Summary

Report Date: 01116/03 Page: 12 of 12

Location Code: PB-BED-MW25 PB-BED-MW25

Associated Site: BCG BCG

Sample No: CD3006 CD3005

Sample Date: 17-0CT-02 17-OCT-02

User Test Group
Purpose: FD REG

Parameter ..El1. Units Result Qual l12- Result Qual l12-
VOLATILES

Chloroethane ug/L 2.0 U U 2.0 U U

Chloroform ug/L 1.0 U U 1.0 U U

Chloromethane ug/L 2.0 U U 2.0 U U

Dibromochloromethane ug/L 1.0 U U 1.0 U U

Dichloroethane, 1,1- ug/L 1.0 U U 1.0 U U

Dichloroethane, 1,2- ug/L 1.0 U U 1.0 U U

Dichloroethene, 1,1- ug/L 1.0 U U 1.0 U U

Dichloroethene,I,2- ug/L 1.0 U U 1.0 U U

Dichloropropane, 1,2- ug/L 1.0 U U 1.0 U U

Dichloropropene, cis-l,3- ug/L 1.0 U U 1.0 U U

Dichloropropene, trans-I ,3- ug/L 1.0 U U 1.0 U U

Ethylbenzene ug/L 1.0 U U 1.0 U U

Hexanone, 2- ug/L 5.0 U U 5.0 U U

Methyl-2-pentanone, 4- ug/L 5.0 U U 5.0 U U

Methylene chloride ug/L 2.0 U U

Styrene ug/L 1.0 U U 1.0 U U

Tetrachloroethane, 1,1 ;2.;2.- ug/L 1.0 U U 1.0 U U

Tetrachloroethene ug/L 1.0 U U 1.0 U U

Toluene ug/L 1.0 U U 1.0 U U

Trichloroethane, 1,1,1- ug/L 1.0 U U 1.0 U U

Trichloroethane, 1,1;2.- ug/L 1.0 U U 1.0 U U

Trichloroethene ug/L 1.0 U U 1.0 U U

Vinyl chloride ug/L 1.0 U U 1.0 U U

Xylenes, total ug/L 0.35 ] ] 0.37 ] ]
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APPENDIX D

DETECTED HITS SUMMARY EXCLUDING "8" QUALIFIERS

KN3\PBOw\5,h QTR BG\text\11l6/03\2:25 PM



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Detected Wts Summary

Report Date: 01/14/03 Page: 1 of 4

Location Code: IT-BGS-BEDGW-oOl IT-MWOl PB-BED-MW20 PB-BED-MW24
AssociatedSite: BCG BCG BCG BCG

Sample No: CD3001 CD3002 CD3003 CD3004

Sample Date: 18-0CT-02 16-QCT-02 17-QCT-02 19-oCT-02

User Test Group Purpose: REG REG REG REG

parameter .ElL Un.itv Result Qual~ Result Qual~ Result Qual~ Result Qual .11l.-
EXPLOSIVES

Nitrobenzene ugIL

GEN CHEMISTRY

Alkalinity ug/L 332000 209000 259000 757000

Chloride ug/L 999000 9900 ooסס2110 126000

Hardness ug/L 687000 263000 9390000 808000

Sulfate ug/L 11200 67300

Total dissolved solids ug/L 1870000 342000 43800000 990000

Total organic carbon ug/L 1300 9900 3700

Total suspended solids ug/L 5000 19000 62000

Turbidity NTU 44.2 10.6 19.2 49.6

METALS

Aluminum ug/L 10200 J ISS B J 115 B J

Antimony ug/L 8.0 B J

AIsenic ug/L S2.6

Barium Y ug/L 28S 89.1 B J 24500 1140

Barium ug/L 279 139 B J 25700 1080

Beryllium ug/L 4.6 B J

Cadmium ugIL 1.5 B J

Calcium Y ug/L 127000 57700 1990000 160000

Calcium ug/L 122000 J 56300 J 2050000 J 159000 J

Chromium ug/L 14.1

Cobalt Y ug/L 4.9 B J 7.S B J 1.4 B J

Cobalt ug/L 14.0 B J 8.1 B J

Copper y ug/L 3.7 B J

Copper ug/L 72.2

Iron -y ug/L 53.4 B J 1840 4940

Iron ug/L 74.S B J 52100 S310 403

Lead ugIL 101



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Detected IDts Summary

Report Date: 01114/03 Page: 2 of 4

Location Code: PB-BED-MW25 PB-BED-MW25

Associated Site: BCG BCG

Sample No: CD3006 CD3005

Sample Date: 17-0Cf-02 17-oCf-02

User Test Group Purpose: FD REG

Parameter .EJ1.. Units Result Qual xtl.- Result Qual xtl.-
EXPLOSIVES

Nitrobenzene ugIL 0.14 J J 0.12 J J

GEN CHEMISTRY

Alkalinity ugIL 314000

Cbloride ugIL 631000

Hanlness ugIL 848000

Sulfate ugIL 79500

Total dissolved solids ugIL 1440000

Total organic carbon ugIL 2700

Total suspended solids ugIL

Turbidity NTU 35.8

METALS

Aluminum ugIL 79.7 B J

Antimony ugIL
Arsenic ugIL
Barium y ugIL 279 270

Barium ugIL 275 277

BtllYlIium ugIL

Cadmium ugIL
Calcium y ugIL 202000 198000

Calcium ugIL 198000 J 200000 J

Chromium ugIL
Cobalt y ugIL
Cobalt ugIL
Copper y ugIL
Copper ugIL
Iron y ugIL 147 157

Iron ugIL 203 207

Lead ugIL



Plum Brook Ordnance Works

Quarterly Groundwater Monitoring

Detected Hits SUJJIJI1llJ'Y

Report Date: 01114/03 Page: 30f4

Location Code: IT-BG8-BEDGW-OOI IT-MWOI PB-BED-MW20 PB-BED-MW24
Associated Site: BCG BCG BCG BCG

Sample No: CD3001 CD3OO2 CD3OO3 CD3004

Sample Date: 18-oCT-02 16-oCT-02 17-OCT-02 19-0CT-02

User Test Group Purpose: REG REG REG REG

Parameter ..E1J.... Units Result Qual 1:0..- Result Qual 1:0..- Result Qual 1:0..- Result Qual 1:0..-
METALS

Magnesium y ugIL 79800 20300 911000 77600

Magnesium ugIL 77000 19500 J 941000 75400

Manganese y ugIL 52.2 424 182 15.5

Manganese ugIL 51.1 490 185 23.6

Nickel y ugIL 10.5 B J

Nickel ugIL 35.0 B J

Potassium y ugIL 43200 J J 6400 J J 88400 BJ J 24000 J J

Potassium ugIL 41200 J J 6480 J 91700 BJ J 22900 J J

Selenium ugIL 5.0

Sodium y ug!L 472000 19400 7750000 92500

Sodium ugIL 462000 17800 8190000 91800

Thallium ugIL 5.7 B J

Vanadium ug/L 35.9 B J

Zinc y ugIL 13.1 BJ J 78.3 J

Zinc UgIL 0.83 B J 124 J 15.6 B J 3.9 B J

SEMIVOLATll..ES

Methylnaphthalene, 2- ugIL 1.4 J J

VOLATn..ES

Acetone ugIL 3.4 J J

Benzene ugIL 1.3 J 9.3 J J

Catbon disulfide ugIL 0.43 J J 1.1 J 29

Ethylbenzene ugIL 4.8 J J

Toluene ugIL 0.35 J J 14

Xylenes, total ugIL 23



Plum Brook Ordnance Works
Quarterly Groundwater Monitoring

Detected IDts Summary

Report Date: 01114/03 Page: 4of4

Location Code: PB-BED-MW2S PB·BED-MW2S

AssociatedSite: BCG BCG

Sample No: CD3006 CD300S

Sample Date: 17-0cr·02 17-ocr-02

User Test Group Purpose: PD REG

parameter ..ElL Units Result Qual .TI2..- Result Qual .TI2..-
METALS

Magnesium y ug/L 80500 78600

Magnesium ug/L 79500 80200

Manganese y ug/L 85.6 84.2

Manganese ug/L 85.2 86.5

Nickel y ug/L

Nickel ug/L

Potassium y ug/L 16200 .J J 15900 J J

Potassium ug/L 15900 J J 16200 J J

Selenium ug/L

Sodium y ug/L 183000 180000

Sodium ug/L 183000 187000

1balIium ug/L

Vanadium ug/L

Zinc y ug/L

Zinc ug/L 1.9 B J 1.7 B J

SEMIVOLATILES

Methylnaphthalene, 2- ug/L

VOLATILES

Acetone ug/L 2.6 J J 1.6 J J

Benzene ug/L 0.14 J J 0.15 J J

Carbon disulfide ug/L 0.49 J J 1.3 J

Ethylbenzene ug/L

Toluene ug/L

Xylenes, total ugIL 0.35 J J 0.37 J J
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DATA QUALITY EVALUATION
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E.1.0 Introduction

This appendix of the Fifth 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.

IT Corporation conducted field-sampling activities at PBOW in October 2002. 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 Guidelinesfor

Organic Data Review, (EPA, 1999) and USEPA Contract Laboratory Program National

Functional Guidelines for Inorganic Data Review, (EPA, 1994a). The criteria for blank

evaluation were based on those detailed in Region III Modifications to National Functional

Guidelinesfor Organic Data Review (EPA, 1994b) and Region III Modifications to the

Laboratory Data Validation Functional Guidelines for Evaluating Inorganics Analyses (EPA,

1993). Data were evaluated against specific criteria to verify the achievement of precision,

accuracy, representativeness, completeness and comparability goals established to meet the

project data quality objectives (DQO). To verify that these DQOs were met, field measurements,

sampling and handling procedures, laboratory analysis and reporting, and all nonconformances

and discrepancies in the data were examined to determine compliance with the appropriate and

applicable procedures defined in the 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.

This report is divided into three subsections. Section E.2.0 discusses the field investigation and

QC procedures used during the sampling effort. Section E.3.0 outlines the analytical program

and the associated QC activities performed. The final part of this document, Section E.4.0,

summarizes the data findings and their overall impact on the usability of the analytical data.
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E.2.0 Field Sampling and QC Activities

IT 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 IT Analysis

Request/Chain 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-l 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 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. Five trip blank samples were collected. Three trip

blanks contained target analytes, however only one associated sample was affected.

The data validator applied the 5X-lOX rule to the samples for the analytes detected. The

following samples were qualified "B" by the data validator indicating that sample results are

indicative of blank contamination:

Lot Validation
Sample Affected Blank Contaminant

QualifierNumber

H2J18021O CD3006 Methylene Chloride B
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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. It is difficult

to collect and analyze soil samples in duplicate due to the heterogeneous nature of a soil. High

relative percent difference (RPD) between an original sample and its field duplicate may indicate

a difference in sample matrix or sample collection rather than true problems with precision of

sample analysis. Also, when estimated "J" or nondetected "u' results are reported, there is a

potential for increased variability between the primary and duplicate sample results

Field duplicate samples were collected at a frequency of approximately one for every ten samples

collected (10 percent). One field duplicate sample was collected during this sampling event.

Table B-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. Acetone

and carbon disulfide were qualified "I". In 21 cases out of 26, 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:

where:

RPD
A-B

(A+B)/2
x 100

RPD
A
B

1-20-03(1l:56AM)
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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 detennine

if data results are reproducible when analyzed by two different laboratories. Results are also

evaluated to detennine 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 RPDs calculated for those

detected compounds. Compounds not presented in the table were not detected in either the

original or field split samples. The analytes compare well when both labs reported above their

reporting limits and there was no blank contamination.

E.3.0 Analytical Program and QC Activities
The project QAlQC 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 QAlQC

protocols be followed during sample analysis. These protocols are a critical part of the methods

employed and were followed by the laboratory during sample analysis. Specific measures

included detailed record keeping procedures, instrument calibrations, and analysis of method

blanks, blank spikes, matrix spikes/matrix spike duplicates (MS/MSD), surrogates, and internal

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

Parameter Method

Volatiles SW-8465030/8260B

Semivolatiles SW-8463520/8270C

Nitroaromatic Compounds SW-8468330

Metals SW-8463005A1601OBI7470A

Gasoline Range Organics SW-8465030/8015B

Diesel Range Organics SW-8468015B

Turbidity EPA 180.1

Alkalinity EPA 310.1

Total Organic Carbon (TOC) SW-8469060

1-20-o3(1l:56AM) E-4



Hardness EPA 130.2

Total Dissolved Solids (TDS) EPA 160.1

Total Suspended Solids (TSS) EPA 160.2

Chloride EPA 325.2

Total Cyanide SW-8469012A

Nitrate EPA 353.2

Sulfate EPA 375.4

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.

E.3.1 Laboratory QA/QC Procedures

The following sections discuss specific QNQC protocols required and performed by the

laboratory during this investigation.

E.3.1.1 Method/Calibration Blanks

Method blanks are analyzed with each analytical "batch" processed on a per matrix (Le.• 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-IOX rule.

For some analyses. an initial and conti~uing calibration blank are performed throughout the run

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

interest.

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

summarized below:
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Lot Validation
Sample Number Affected Blank Contaminant Blank

QualifierNumber

Volatiles

H2J170128 CD3002 2-Butanone Method B

Metals

H2J170128 CD3002 Aluminum (total) Calibration B

CD3006 Aluminum (total) Calibration B
CD3003, CD3005, CD3006 Aluminum (dissolved) Calibration B
CD3003 Bervllium (total) Calibration B

H2J180210 CD3003 Bervllium (dissolved) Calibration B
CD3003, CD3006 Thallium (total) Method/Calibration B
CD3006 Thallium (dissolved) Method/Calibration B
CD3005, CD3006 Zinc (dissolved) Method B

CD3001 Aluminum (total) Calibration B
H2J190106 CD3001, CD3009 Aluminum (dissolved) Calibration B

CD3001, CD3009 Zinc (dissolved) Method B
CD3004 Aluminum (dissolved) Calibration B

H2J210108
CD3004 Zinc (dissolved) Method B

B - blank contamination

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 CD3005. This sample corresponds to location PB­

BED-MW25. Additional sample volume was provided to the laboratory for the MS/MSD

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

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

laboratory analyze 1 set of spikes per analytical batch. To comply with this method requirement,

the laboratory may have to analyze "batch" QC with a work order. The validator evaluated the
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"batch" QC. The laboratory statistically determined target acceptance limits were used to assess

the spike recovery and RPD.

The MSIMSD criteria were met with the exception of the following, which exhibited zero %

recovery:

Validation
Lot Number Sample Number Affected Compound(s)

Qualifier

Explosives

H2J170128, H2118021O,
All samples Tetryl R

H2J190106,1I2J210108

R - rejected

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. A LCS is prepared for

each analytical "batch" for each parameter and matrix analyzed. All LCS recoveries met the

established QC criteria.

E.3.1.3 Calibration

Several analytes were' qualified because of unacceptable performance in the calibration standards.

2-Butanone was rejected in 6 samples because its relative response factors (RRF) did not meet

Contract Laboratory Program (CLP) criteria. It was not detected in the samples. Acetone was

qualified "J" in one sample for low RRF. Several analytes were qualified "DJ" because of %

difference between the initial and continuing calibrations. For specific examples refer to the

validation report in Appendix B and Table E-5.

E.3.2 Reporting Limits
Practical quantitation limits (PQL) or RLs, used for this project are those statistically determined

by the laboratories. The analytical program executed for this project required the use of SW-846

methods, which specify the procedure for calculating the PQLs presented. Each laboratory is

required to demonstrate method performance through MDL studies for every method employed.

These studies are required to be laboratory-specific so that individual laboratory variables such as

equipment brands, reagent suppliers, and chemist technique are factored into the performance

study. MDLs are established using controlled matrices (i.e., DI water). The PQL calculation

adjusts the limit by a predetermined mathematical factor for the analysis of actual environmental

sample matrices (i.e. soil, groundwater, etc.). For purposes of clarity and consistency with

respect to terminology, the term "reporting limit" has been substituted for PQL when referencing
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the limit of detection reported by the laboratory for each individual sample and parameter. The

actual values reported have been corrected for all necessary dilutions, dryness, and interference

factors as applicable based on the resulting analytical data for a sample.

Standard operating procedures (SOP) address MDLs, PQLs, and RLs when dealing with low

concentrations of analytes in samples. These limits are generally defined as follows:

• MDL. The minimum concentration of an analyte that can be determined with 99 percent
confidence that the true value is greater than zero.

• PQL. The lowest level that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions.

• RL. This number is equivalent to the PQL.

An MDL is the lower limit at which the laboratory can differentiate a measurement from back­

ground. The MDL is determined in accordance with the procedures in the Code of Federal

Regulations (CFR). Procedures can be found in 40 CFR Part 136. A PQL, or RL, is the lower

limit at which a measurement becomes meaningful. This measurement (the PQL or the RL) is

generally a multiple of three to five times the MDL.

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

anticipated project RLs. The following samples had dilution factors of at least 10.

Sample Number Location Analysis Dilution Factor Lot Number

CD3001 IT-BG8-BEDGW-001 Chloride 20 H2Jl90106

CD3003 PB-BED-MW20 TDS 10 H2Jl8021O

CD3003 PB-BED-MW20 Chloride 1000 H2Jl802l0

CD3003 PB-BED-MW20 Hardness 50 H2J18021O

CD3004 PB-BED-MW24 Volatiles 10 H2J210108

CD3005 PB-BED-MW25 Chloride 20 H2J18021O

CD3009 PB-BED-MW27 Hardness 10 H2Jl90106

CD3009 PB-BED-MW27 Volatiles 100 H2J190106

CD3009 PB-BED-MW27 Sulfate 50 H2J190106
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E.3.3 Holding Times/Preservation

All laboratory results submitted for this investigation have been reviewed with respect to

laboratory adherence to extraction and analysis holding times. Maximum sample extraction and

analysis hold times were those specified in USACE document EM200-1-3.

All holding time criteria were acceptable for the samples collected.

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-4 summarizes all compounds requiring qualifier application

due to anomalies discovered during data validation. Table E-5 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, LeSs, trip blanks, equipment rinsates, and MS

samples.

Accuracy. Accuracy is a measurement of bias in a system and is expressed as a percent

recovery. These QA samples were collected and/or analyzed at the frequency established in the

SAP, verifying the completeness element of the DQOs along with the evaluation of holding times

and reporting limits. Percent recovery is calculated as follows:

Percent RecovelY = ( (x; sl)*100

Where:

x = the lab determined concentration of a spiked sample

S = the sample native concentration prior to spike

T = the true concentration of the spike
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Relative Percent Difference is calculated as follows:

[

IDI-D21]
Relative Percent Difference = D1:D2 *100

Where:

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 ground water monitoring, representativeness requires proper location of wells and the

collection of samples under consistent, documented procedures. Wells are located based upon

the results of the hydrological study in progress and are designed to provide maximum coverage

of the flow conditions. Requirements and procedures for sample collection and handling are

designed to maximize sample representativeness. Representativeness also can be monitored by

reviewing field documentation and by performing field audits.

The samples were collected using IT SOPs and were fully documented through ~e use of

standard IT 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.

A total of 13 data points were qualified as rejected in the validation process due to various QC

criteria as described in the previous sections of this report. Completeness is calculated as

follows:

Completeness % = ( ~: ) X 100

Where:

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

Dc = the number of valid samples/data points that are collected and reach the laboratory

for analysis.
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During this task, 6 monitoring wells were sampled resulting in approximately 1319 targeted

analytical records, including duplicate and split records. One percent of the data points was

rejected due to anomalies discovered during the validation process. Using the above calculation,

99% completeness is achieved for the task.

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

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

event can be compared with data from other past and/or future sampling programs. Compar­

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

techniques and accepted standard USEPA methods. All samples collected and analyzed were

subjected to the same sampling, handling, preparation, analysis, reporting, and validation criteria

for the purpose of achieving comparability goals within the data set.

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 IT at PBOW.
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