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PREFACE

Law Engineering and Environmental Services, Inc., (LAW) has prepared this Quarterly Groundwater
Sampling Technical Memorandum under Contract DACA87-94-D-0016, Task Order 0032, to the
United States Army Engineering and Support Center, Huntsville (CEHNC). This Technical
Memorandum documents the groundwater sampling activities conducted during October 2001 for
Operable Unit 7 at the Defense Supply Center Richmond (DSCR), located in Chesterfield

County, Virginia.

Ms. Angela L. McMath is the Project Manager for DSCR. Mr. Jim Delano is the Project Coordinator for
Task Order 0032. Ms. Erica McCray is the primary author of this document. Mr. Tushar Talele is the

Project Principal.

The efforts of Mr. T.E. Shirley (Project Manager) from CEHNC and Mr. Frank DiPofi from DSCR are

greatly appreciated.

S
| L l@@ ) J—

Tushar E. Talele, P.E.
Project Manager Project Principal
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EXECUTIVE SUMMARY

Law Engineering and Environmental Services, Inc. (LAW) has prepared this First Quarterly Groundwater
Sampling Technical Memorandum under Contract No. DACAS87-94-D-0016, Task Order 32 to the United
States Army Engineering and Support Center Huntsville (CEHNC). This report documents the activities
conducted and presents the results of the groundwater sampling of Operable Unit (OU) 7 at the Defense

Supply Center Richmond (DSCR), Virginia.

OU 7 consists of the groundwater underlying the Fire Training Area (FTA). The FTA (designated OU 4)
is located near the southern boundary of the DSCR. The southern boundary is formed by Kingsland
Creek, which is located about 600 feet from the FTA. OU 7 consists of the contaminated groundwater
located just east of the location of a former aboveground fuel oil storage (FOS) tank and extends
approximately 1,000 feet to the east of the tank. Previously, the surface area of the site was used for fire
training exercises where obsolete and unserviceable waste chemicals were burned from the mid 1960s
until the late 1970s. Several sampling and analysis programs have been performed at the FTA in order to

evaluate the nature, magnitude and extent of ground-water contamination.

Field activities for the first quarterly sampling event were performed in October 2001 in general
accordance with procedures outlined in the “Final Sampling and Analysis Plan for Expanded Site
Investigation” (LAW, 1992) and the Quarterly Groundwater Sampling Plan for DSCR (LAW, 2001). To

facilitate the ongoing quarterly groundwater sampling, dedicated pumps were installed.

Results of water level measurements indicate that groundwater in the upper aquifer generally flows to the

southeast, groundwater flow in the lower aquifer generally flows to the east. These results are consistent

with previous observations.

Results of the sampling activities in the upper and lower aquifers indicate that detected levels of volatile
organic compounds are consistent with previously detected concentrations and continue to generally
exhibit a decreasing trend. Furthermore, results of analyses of natural attenuation parameters indicate that

conditions in both the upper and lower aquifers are generally favorable for reductive dechlorination.

11632.16 E-1



1.0 INTRODUCTION

1.0.0.1 Law Engineering and Environmental Services, Inc. (LAW) conducted the First Quarterly
Groundwater Sampling activities during October 2001 at the Defense Supply Center Richmond (DSCR)
located in Chesterfield County, Virginia. Groundwater monitoring wells located at Operable Units (OUs)
6, 7, 8 and the Post Exchange Gasoline Station were sampled as part of the Quarterly Groundwater
Sampling Plan (LAW, 2001). This Technical Memorandum addresses groundwater sampling activities
conducted at OU 7. LAW has conducted these sampling activities under Contract No. DACA87-94-D-
0016, Task Order 32 to the United States Army Engineering and Support Center Huntsville (CEHNC).

1.1 PURPOSE AND OBJECTIVES

1.1.0.1  This technical memorandum has been prepared to document results of groundwater sampling
conducted at OU 7 in October 2001. The quarterly sampling is being performed to monitor the nature and
extent of the groundwater contaminant plume and to collect additional data to support monitored natural
attenuation (MNA) as a component of the final remedy for the site. Additionally, previously collected
metals data require further evaluation to assess whether detected concentrations represent a potential risk
to human health. The metals data collected as part of this sampling event will be used to support a future

risk evaluation.
1.1.0.2 The objectives of the groundwater sampling at OU 7 are as follows:

» Collect analytical data to support the MNA program as a component of an effective
remedy.

¢  Monitor the current nature and extent of the groundwater contaminant plume.
e Collect groundwater elevation data for the preparation of potentiometric surface
maps.

1.2 REPORT ORGANIZATION

1.2.0.1 This Technical Memorandum is organized as follows: Section 1.0 describes the purpose and
objectives, history and the environmental impact of the DSCR facility; Section 2.0 describes the field
activities conducted during groundwater sampling; Section 3.0 describes laboratory analytical results of
the groundwater sampling activities; Section 4.0 provides a summary of the document; and Section 5.0

lists the references cited. Tables, Figures, and Appendices immediately follow Section 5.0.
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1.3 SITE DESCRIPTION

1.3.0.1 OU 7 consists of the groundwater beneath and downgradient of the Fire Training Area (FTA).
The FTA (which is designated OU 4) is located near the southern boundary of the DSCR (Figure 1-1).
The southern boundary is formed by Kingsland Creek, which is located approximately 600 feet from the
FTA. OU 7 consists of the contaminated groundwater east of the location of a former aboveground fuel
oil storage (FOS) tank and extends approximately 1,000 feet to the east of the tank. Previously, the
surface area of the site was used for fire training exercises where obsolete and unserviceable waste
chemicals were burned from the mid 1960s until the late 1970s. Three separate unlined pits were used for
fire training purposes. Flammable liquid chemicals and petroleum products were dumped into the pits,
ignited and then extinguished during the training. Petroleum oils, lubricating oils, solvents, pesticides,
and herbicides may have been used for ignition. Several sampling and analysis programs have been
performed at the FTA in order to evaluate the nature, magnitude and extent of ground-water

contamination. A conceptual model of potential exposure pathways is provided as Figure 1-2.
1.4 PREVIOUS INVESTIGATIONS

1.4.0.1 Previous studies of OU 7 have identified three plumes of groundwater contamination, consisting
of volatile organic compounds (VOCs) in the upper aquifer, which extend from the FTA to the southeast.
The three plumes are considered to be associated with fire training activities at each of the three burn pits.
The highest concentrations of trichloroethylene (TCE) were detected in well MWFOS-3, which is located
near Pit 3 and the former FOS tank. TCE concentrations in MWFOS-3 ranged from 12,000 to 280,000

micrograms per liter (ug/L) (LAW, 1996a).

1.4.0.2 Contamination of the lower aquifer by chlorinated VOCs was detected in the vicinity of Kingsland
Creck (bedrock well DMW-22E) at concentrations as high as approximately 3,000 pg/L. in December
1992 and October 1993 (LAW, 1996a). A confining unit exists between the upper and lower aquifers at
OU 7. A breach in the confining unit is suspected to be the source of the lower aquifer contamination.
The breach is suspected to be associated with the improper installation of wells DMW-33B and
DMW-22E.

1.4.0.3 The wells suspected to have caused a breach in the confining layer were abandoned in May 1994
because they were installed without double casing, posing a potential pathway for contaminant migration
from the upper to lower aquifer (ES, 1994). In 1995, groundwater samples from a nearby bedrock well
(MWFTA-20) contained chlorinated solvents at significantly lower levels than those documented prior to

well abandonment in 1992 and 1993. A total organic concentration of 10.1 pg/L was reported, two orders
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of magnitude lower than the 1992 and 1993 concentrations. The abandonment of wells DMW-22E and
DMW-33B appears to have mitigated the conduit for contamination migrating to the lower aquifer at the

FTA (LAW, 1996b).

1.4.0.4 Eighteen upper aquifer wells were sampled for VOCs in October 1997. Well MWFOS-1 was
additionally sampled for total and dissolved metals. Maximum concentrations of tetrachloroethylene
(PCE) and 1,1,1-trichloroethane (2,200 and 1,500 ug/l, respectively) were detected in well
AEHA-DG-10, downgradient of Pit 1. The maximum concentration of cis-1, 2-dichloroethene (2,300
ng/L) was detected in DMW-33A, near Kingsland Creek. A TCE concentration of 4,500 ug/L was also
detected in DMW-33A. The maximum detected concentration of TCE (298,900 pg/L) was detected in
MWFOS-3 near Pit 3 during resampling which occurred November 1997. In November 1997, four grab
groundwater samples were collected from the upper portion of the aquifer using hydropunch-sampling
equipment to better delineate the extent of VOC contamination in the upper aquifer. The highest detected
concentration was 510 ug/L of TCE at HPFTA-4, while the results for other samples (designated HPFTA-
5 and HPFTA-6) were collected in December 1998 to further delineate the extent of the contamination

plume(s) south of Kingsland Creek.

1.4.0.5 Four lower aquifer monitoring wells were sampled in October 1997 for VOCs and natural
attenuation paramcters. The sampling results indicated an increase in lower aquifer total VOC
concentrations reaching 34.6 pg/L. at location MWFTA-20. While low concentrations of aromatic
hydrocarbons (benzene, naphthalene, and xylenes) were detected, the primary constituents detected

included TCE, PCE, cis-1,2-dichloroethene, 1,1-dichloroethene, and 1,1-dichloroethane.

1.4.0.6 The Final Focused Feasibility Study for OU 7 recommended dual phase extraction to address the
high-concentration portions of each of the three upper aquifer plumes. To support this recommendation, a
dual phase extraction pilot test was performed in 1996 within the plume adjacent to Pit 3 (the location of
the highest concentrations of VOCs in groundwater at the FTA) to evaluate the potential feasibility of this
technology and obtain site-specific design parameters for a potential dual phase extraction system. The
pilot test results supported the recommendation of dual phase extraction as part of the overall remediation

plan to address chlorinated solvent contamination of the upper aquifer at OU 7 (LAW, 1997).

1.4.0.7 Concerns were raised, however, regarding the installation and operation of a dual phase extraction
system at the plume south of Kingsland Creek, including: (1) the potential for impacting flow and water

levels in Kingsland Creek during pumping operations in the off-base area. (2) whether treated
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groundwater would meet state discharge limits for metals for Kingsland Creek, and (3) the logistics and

potential costs of transporting water to an on-base treatment system from off-base private property.

1.4.0.8 In late 1998, a pilot test of the density-driven convection in situ remedial technology was
performed (LAW, 1999a). This technology was considered because of its potential advantage over other
technologies by treating groundwater contaminants in situ, thereby potentially mitigating the concerns
with dual phase extraction noted above. Based on the results of the density-driven convection pilot test, a
letter addendum was prepared recommending that this technology be evaluated in detail in a feasibility
study for OU 7 (LAW, 1999b). This technology will be considered to treat the off base VOC
contamination. Monitored natural attenuation is being evaluated as part of the investigation proposed in
this document as a component of the potential remedy for treating residual contamination of groundwater

that may remain above remedial action goals.
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2.0 FIELD ACTIVITIES

2.0.0.1 Field activities consisting of static water level measurements, visual inspection of wells,
installation of dedicated pumps, measurement of field parameters, and the collection of groundwater
samples for laboratory analysis were conducted during October 2001. These activities were performed in
general accordance with procedures outlined in the “Final Sampling and Analysis Plan tor Expanded Site
Investigation” (LAW, 1992) and the Quarterly Groundwater Sampling Plan (LAW, 2001). A total of 14
existing wells screened in the upper aquifer and 11 existing wells screened in the lower aquifer were

proposed for this investigation.

2.1 WATER LEVEL ELEVATIONS

2.1.0.1 Depths to static water levels in the proposed groundwater monitoring wells were measured from
September 17 through 18, 2001. An electronic water level meter was used to measure the depths to water
and the total depths of each well. The top of casing was used as the reference level for each well, to
determine direction of groundwater flow in both aquifers. Resource International, Inc., surveyed the top
of well casing elevations during 1997 with reference to the National Geodetic Vertical Datum 1929.

Results of the measurements are presented in Section 3.0.

2.2 MONITORING WELL EVALUATION

2.2.0.1 Prior to specific sampling activities, monitoring wells were visually inspected to evaluate their
overall condition and identify obstructions and accumulations of sediment potentially affecting the

performance of the wells.

2.3 DEDICATED PUMPS INSTALLATION

2.3.0.1 ‘lo facilitate the ongoing quarterly groundwater sampling, dedicated bladder pumps were
installed in the wells to be sampled. In order to install the bladder pump, depth to groundwater and total
well depth were measured and the water columnn thickness calculated. After calculating the water column
thickness and determining if the water column was appropriate to install a bladder pump, a bladder pump
was installed to approximately 2 feet from the bottom of the well. The bladder pumps were installed with
well caps that allow the fast connection of an air source and flow cell for well purging, inline water

quality monitoring and groundwater collection.

>
i
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24 MONITORING WELL SAMPLING

2.4.0.1 The monitoring wells were sampled using low flow sampling methods for the collection of
groundwater samples submitted for analysis. The purpose of low flow sampling is to collect samples
representative of the formation in which the well is screened, while equilibrating draw down and water
extraction rates to minimize exposing the screened interval to atmospheric conditions. Wells were purged
to achieve stabilization prior to sampling. Stabilization parameters monitored during purging and
sampling were pH, oxidation-reduction potential (ORP), specific conductivity (SC), dissolved oxygen
(DO), and groundwater drawdown. Stabilization was achieved after three successive readings were
within +0.1 for pH, +10 millivolts (mV) for ORP, +3% for SC, +10% for DO and drawdown was
equilibrated with groundwater recharge rate. After stabilization of the monitoring well, samples were
collected with minimal turbulence and agitation in properly cleaned and preserved sampling containers.
Groundwater samples were collected through dedicated discharge tubing. All samples were analyzed for
VOCs, MNA parameters, and total and dissolved metals. The MNA parameters were nitrate, sulfate,
sulfide, methane, ethane, ethane, carbon dioxide, hydrogen, alkalinity, chloride and total organic carbon
(TOC). Samples to be analyzed for VOCs, methane, ethane and ethene were collected at a flow rate of
approximately 100 milliliters per minute (mL/min) and the remaining samples were collected at a higher
flow rate of approximately 200 to 300 mL/min. Samples for VOC analysis were collected with no head
space in the sarnple containers. Groundwater obtained for dissolved metals was filtered using an inline
0.45 micrometer cellulose filter cartridge. Furthermore, hydrogen samples were obtained using the
bubble strip method as outlined in the Sampling Plan. Field Sampling Reports are provided in

Appendix A of this technical memorandum.

2.4.0.2 Following collection, samples were immediately placed on ice in an insulated container to
initiate cooling of the samples to the target of 4 degrees Celsius (°C). After completing the sampling
process at each well, samples were delivered to the field office, where samples were sorted and chain of
custody documentation was completed by the Sample Coordinator. Samples were then packaged for
shipment to the fixed based laboratory via Federal Express Priority Overnight delivery. Upon arrival at

the laboratory, cooler temperatures were generally within prescribed limits (4°C + 2°C).

2.4.0.3 During the October 2001 sampling event, one monitoring well designated for sampling in the
Sampling Plan was not sampled. MWFTA-8 was proposcd to bc sampled as a lower aquifer well;
however, this well is screened in the upper aquifer. Therefore, the well was not sampled as upper aquifer

data were already planned for collection in that area.
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2.4.0.4 In summary, a total of 14 upper aquifer wells (Table 2-1) and 10 lower aquifer wells (Table 2-2)

was sampled during the field investigation.

2.5 ANALYTICAL PROGRAM

2.5.0.1 This section describes the analytical methods and quality control program utilized for the

sampling of OU 7 at DSCR. The analytical methods are described in the Sampling Plan (LAW, 2001).

2.51 Field Analytical Parameters

2.5.1.1 The field analytical parameters were collected using a Horiba U-22 water quality meter. This
instrument uses an in-line flow-through cell to monitor the groundwater geochemistry. The instruments
were calibrated daily in general accordance with manufacturer’s recommendations. The following field
parameters were measured: ORP, SC, pH, temperature, DO and ferrous iron (using a Hach Test Kit). DO
was measured using two methods: 1) a flow-through C866 DO meter, and 2) Hach Test Kit. DO
measurements using the meter ranged from 0.36 to 4.38 milligrams per liter (mg/L) in the upper aquifer
and 0 to 6.97 mg/L in the lower aquifer with an average of 0.41 mg/L and 2.54 mg/L, respectively. The
DO concentrations measured with the Hach Test Kit ranged from 0 to 4 mg/L in the upper aquifer and 2
to 7 mg/L for the lower aquifer, with an average of 2.21 mg/L and 3.9 mg/L, respectively. The DO meter
and Hach Test Kit measurements were determined to be statistically unequal. Since data obtained using
the DO meter are less subjective than those obtained from the test kit, all DO measurements discussed in

subsequent sections are those obtained using the meter.

2.5.2 Chemical Analysis

2.5.2.1 A total of 14 upper aquifer wells and 10 lower aquifer wells were sampled at OU 7 for fixed-
based laboratory chemical analyses for VOCs, metals, and MNA parameters (see Appendix B).
Laboratory analyses were performed by Severn Trent Laboratories (STI.) of North Canton, Ohio. Field
duplicate samples were sent to the United States Army Corps of Engineers (USACE) Missouri River
Division (CERMD) laboratory for quality assurance (QA) analyses.

2.5.3 Field Quality Control

2.5.3.1 The field control program for the collection of samples included specific procedures for sampling
of the monitoring wells as described in the Sampling Plan (LAW, 2001). Field quality control samples

were collected to evaluate collection technique. These samples included duplicate samples and trip
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blanks. Documentation of the sampling was performed in the field to ensure that the sample collection,
labeling, chain-of-custody, and request for analysis were in agreement. Custody seals were placed on

each cooler before shipping by common carrier.

2.5.3.2 Sample bottles were provided by the laboratory and met the United States Environmental
Protection Agency (USEPA) cleaning requirements for environmentally clean containers. Each sample
was preserved according to the SAP requirements and immediately placed in a cooler containing ice. The
ice was placed in resealable plastic bags to prevent water leakage. Sample labels were pre-printed and

placed immediately on the container prior to placement in the cooler.

2.5.4 Laboratory Quality Control

2.5.4.1 The laboratory quality control (QC) program including sample handling, laboratory control and
reporting, is documented in the SAP (LAW, 1992). Sample handling includes documentation of sample
receipt, placement in storage, lab personnel using the sample, and disposal. The laboratory control
consists of instrument calibration and maintenance, laboratory control samples (L.CS), method blanks, and
matrix spikes. Reporting of the laboratory control data was planned prior to the collection of the data,
allowing the laboratory to place the appropriate information into the data package so that the data quality

evaluation (DQE) could be performed.

2.5.5 Data Quality Evaluation

2.5.5.1 DQE was performed by LAW, referencing the USACE Shell Document for Analytical Chemistry
Requirements (USACE, 1998a). In general, the Shell document prescribes limits for the mainstream
methods commonly used in site evaluation, specifically USEPA SW-846 Methods. Although the Shell
document does not prescribe criteria for most of the MNA parameters, a standardized approach to DQE
was adopted following generic DQE as outlined in the USEPA Region III Modifications to the Organic
National Functional Guidelines and USEPA Region III -Modifications to the Inorganic National
Functional Guidelines (USACE, 1994). Results of the DQE are provided in Appendix B.

2.5.6 Data Quality Objectives

2.5.6.1 The Data Quality Objective (DQO) process is defined by the USEPA as a seven-step iterative
planning approach used to prepare plans for environmental data collection activities (USEPA, 2000). The
DQO process clearly defines the problem, what the decisions criteria for answering the problem are, and

how the decision criteria will be addressed. The USEPA DQO process is similar to the four-phase
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USACE Technical Project Planning process, which includes a project identification phase, determining
data needs phase, data collection options phase, and program finalization phase (USACE, 1998b). The

seven steps in the USEPA DQO process are:

1. State the problem — summarize the contamination problem that will require new
environmental data and identify the resources available to resolve the problem.

2. Identify the decision — identify the decision that requires new environmental data to
address the contamination problem.

3. ldentify inputs — identify the information that will be required to support the decision and
specify which inputs require new environmental measurements.

4. Define boundaries — define the spatial and temporal boundaries that the data must
represent to support the decision.

5. Develop a decision rule — develop a logical “if...then..” statement that defines the
conditions that would cause the decision maker to choose among alternative actions.

6. Specify limits on decision errors — specify the decision maker’s tolerable limits on
decision etrors, which are sued to cstablish performance goals for limiting unccrtainty in
the data.

7. Optimize the design — identify a resource-effective sampling and analysis design for
generating data that are expected to satisfy the DQOs.

2.5.6.2 LAW has applied the DQO process to this First Quarterly Groundwater Sampling activity.
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3.0 DISCUSSION OF RESULTS

3.0.0.1 This section provides a discussion of the results of the field activities discussed in Section 2.0.

3.1 GROUNDWATER ELEVATION DATA

3.1.0.1 Groundwater elevations ranged from 5.29 to 20.39 feet from 23.43 to 36.37 feet above mean sea
level (msl) in the upper aquifer and lower aquifer, respectively. The water level measurements were
converted to relative water table elevation by subtracting the water level measurements from the
referenced measuring point elevations. Groundwater elevation data are provided in Table 3-1 and are
illustrated in Figures 3-1 and 3-2 for the upper and lower aquifer, respectively. The water table elevations

were contoured to provide the apparent direction of groundwater flow in the representative aquifers.

3.2 FIELD ANALYTICAL PARAMETERS

3.2.0.1 The following section presents a discussion of the parameters measured during the sampling of
the wells. The field analytical parameters were collected using a Horiba U-22 water quality meter. This
instrument uses an in-line flow-through cell to monitor the groundwater geochemistry. The instruments
were calibrated daily in general accordance with manufacturer’s recommendations. Parameters measured

using field instruments are listed in Tables 3-2 and 3-3 for the upper and lower aquifers, respectively.

3.2.0.2 The DO concentrations in the upper aquifer were lower than those of the lower aquifer. The
average DO concentration in the upper aquifer was approximately 0.41 mg/L, while the average DO
concentration in the lower aquifer was 2.76 mg/L.. The range of DO concentrations in the upper aquifer
was from 0 to 4.38 mg/L. The range of DO concentrations measured in the lower aquifer was from 0.36
to 6.97 mg/L. A summary of the field parameters is presented on Tables 3-2 and 3-3 for the upper and

lower aquifers, respectively.

3.2.0.3 The measured values of ORP varied greatly and most often did not correlate with the
measurements of DO. The ORP ranged from —165 mV to 389 mV across both upper and lower aquifers.
Generally, the upper aquifer was characterized by higher ORP measurements than the lower aquifer. The
range of ORP measurements for the upper aquifer was from approximately —73 to 389 mV; and ORP
measurements for the lower aquifer were from approximately ~165 to 155 mV. Since ORP measurements
show limited correlation with DO measurements and follow no discernable pattern, DO measurements are

considered within the data set to be a more realistic indicator parameter for MNA.
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3.2.04 The presence of ferrous iron (Fe*) potentially indicates the existence of reducing conditions in
the subsurface environment. Fe*? was detected at higher levels in the upper aquifer than the lower
aquifer. Fe™ concentrations ranged from 0 to 4.6 mg/L in the upper aquifer and 0 to 1.0 mg/L in the
lower aquifer. The average ferrous iron concentration in the upper aquifer was approximately 2.2 mg/L

and 0.1 mg/L in the lower aquifer.

3.2.0.5 The range of pH values measured in the upper aquifer was from 3.9 to 6.59, while that
measured in the lower aquifer was from 5.24 to 13.0. Temperature of the groundwater ranged from

15.87°C to 23.49°C in the upper aquifer, while temperature measurements in the lower aquifer were from

13.14°C to 21.46°C.
3.3 LABORATORY ANALYTICAL PARAMETERS

3.3.0.1 This section provides results of laboratory analyses for groundwater samples collected from OU
7. The analytical methods were selected to complement the analytical needs for this area with
consideration given to detection limits, inherent method accuracy and precision, and the compounds to be
identified. In general, USEPA SW-846 methodologies were used to facilitate data evaluation by USACE
standards as outlined in the USACE Shell Document (USACE, 1998a). Data Summary Tables are
included in Appendix B, along with a summary of the DQE.

3.3.1 Upper Aquifer Detection Summary

3.3.1.1 Samples were collected at OU 7 during October 2001 and analyzed for VOCs, metals, and MNA

parameters.

3.3.1.2 As part of the field program, 2 duplicate samples were collected for VOC analysis from the
upper aquifer wells. The duplicates (OU 7 Dup 1 and 2) correlate closely with their respective parent
samples (AEHADG-10 and DMW-25A, respectively). Relative percent difference (RPD) ranged from O

to 13 percent, with typical limits less than 30 percent being acceptable.

3.3.1.3 A total of 2 samples were sent to the CEMRD lab as QA splits. Data from the QA split samples

were not available for review; therefore, comparison to site data was not performed.

3.3.1.4 Positive detections for the upper aquifer are provided in Table 3-4. Groundwater samples
collected from 4 of the 14 upper aquifer monitoring wells sampled did not contain VOCs above detection
limits. These wells included DMW-26A, MWFOS-1, MWFTA-5, and MWEFTA-7.
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3.3.2 VOCS

3.3.2.1 Results of VOC analyses in the upper aquifer wells indicate the presence of chlorinated solvent
constituents in addition to their degradation products. The primary constituents present across the upper
aquifer wells in order of highest to lowest concentrations are as follows: cis-1,2-dichloroethene (190,000
pg/L in MWFTA-23); 1,1,1-trichloroethane (7,300 pg/L. in AEHADG-10); vinyl chloride (VC) (5,400 JQ
ug/L in MWFTA-23); acetone (3,600 JQ ug/L in MWFTA-23); PCE (3,300 pg/L in AEHADG-10); TCE
(14,000 pg/L in AEHADG-10); 1,2-dichlorobenzene (1,300 JQ ug/L in MWFTA-23); 1,1-dichloroethene
(1,100 pg/L in AEHADG-10); naphthalene (340 JQ ug/L in AEHADG-10); 1,1-dichloroethane (170 ug/L
in DMW-33A); carbon tetrachloride (130 JQ pg/L in AEHADG-10); and trans-1,2-dichloroethene (39
JQ ug/L in DMW-33A).

3.3.2.2 TCE concentrations ranged from less than the reporting limit (1 pg/L) to 14,000 pg/L. PCE
concentrations ranged from less than the reporting limit (1pg/L) to 3,300 pg/L. Cis-1,2-dichloroethene
concentrations ranged from less than the detection limit (0.5 pg/L) to 190,000 ug/L. VC concentrations

ranged from less than the detection limit (2 ug/L) to 5,400 JQ pg/L.
3.3.3 MNA Parameters

3.3.3.1 The upper aquifer wells were sampled and analyzed, as stated in Section 2.4, for TOC, chloride,
nitrate, sulfate, alkalinity, sulfide, carbon dioxide, ethane, ethane, methane, total and dissolved hydrogen
in order to facilitate a review of the viability of MNA. The results of the analyses are included in
Table 3-4 and are discussed below. These samples were collected to provide the necessary data for

evaluation of MNA.

e TOC was measured in each of the 14 sampled wells with results ranging from less
than the detection limit (1 mg/L) to 36 mg/L in MWFTA-1. The average
concentration in the upgradient wells was 1.50 mg/L.

e Chloride was measured in each of the 14 sampled wells, and results ranged from 4.5
mg/L. in MWFTA-5 to 258 mg/L. DMW-26A. The average concentration in the
upgradient wells was 44.6 mg/L.

e Nitrate was measured in each of the 14 sampled wells, and results ranged from less
than the reporting limit (0.1 mg/L) to 1 mg/l. in DMW-13A. The average
concentration in the upgradient wells was 0.12 mg/L.

e Sulfate was measured in each of the 14 sampled wells, and results ranged from less

than the reporting limit (1.0 mg/L) to 59.3 mg/L in MWFOS-1. The average
concentration in the upgradient wells was 13.76 mg/L.
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e Total alkalinity was measured in each of the 14 sampled wells, and results ranged
from less than the reporting limit (5.0 mg/L) to 280 mg/L in MWFTA-1. The
average concentration in the upgradient wells was 36.43 mg/L.

e Total Sulfide was measured in each of the 14 sampled wells, and results ranged from
less than the reporting limit (1.0 mg/L) to 6.3 mg/L in MWFTA-5. The average
concentration in the upgradient wells was slightly above the reporting limit.

e Carbon dioxide was measured in each of the 14 sampled wells, and results ranged
from 22 J mg/L in MWFOS-1 to 510 J mg/L in MWFTA-1. The average
concentration in the upgradient wells was 148.07 mg/L.

e Fthene, ethane and methane were measured in each of the 14 sampled wells. Ethane
was detected ranging from concentrations less than the reporting limit of 0.002 mg/L
to 0.00048 mg/LL in MWAFTA-23. FEthene was detected ranging from less than the
reporting limit (0.001 mg/L) to 0.039 mg/L in MWAFT-23. Methane was detected at
concentrations ranging from 0.00085 JB (estimated; possibly biased high or false
positive based on blank contamination in MWFTA-7) to 5.4 mg/L in DMW-26A.

e Hydrogen was measured in each of the 14 sampled wells. Concentrations measured
ranged from 1.6 nanomolar (nM) (1 nanomolar is equivalent to 10” moles per liter)

in DMW-13A and MWFTA-1 to 13 nM in MWFTA-23.
334 Metals

3.3.4.1 Samples for analyses for total and dissolved metals were collected from the upper aquifer wells.
Dissolved metals concentrations are tabulated in Table 3-4: and total metals are discussed below. These

data are consistent with previous data.

e The maximum concentrations of total aluminum, arsenic, and barium detected were
1360 J pg/L. (MWFTA-7), 96.6 pg/L. (MWFTA-23) and 607 ug/L. (MWFTA-23),
respectively. Total beryllium and total cadmium were also detected; however, the
maximum concentrations were qualified as possibly biased high or false positive
based upon blank contamination (see Appendix B).

e The maximum concentrations of total calcium, cobalt, iron, and lead detected were
34,200 pg/. (MWFTA-1), 304 ug/L (AEHADG-10), 64,000 pg/l. (MWFTA-23),
and 6.2 pug/l. (DMW-13A), respectively. The maximum concentrations of total
magnesium and manganese detected were 51,900 pug/L. (MWFTA-1) and 1,080 pg/L
(AEHADG-10), respectively.

e The maximum concentrations of total nickel, potassium, sodium, and zinc detected
were 43.1 ug/L (AEHADG-10), 10,100 pg/l. (MWFTA-1), 145,000 ug/L (DMW-
26A), and 152 ug/lL (MWFTA-23), respectively. Total molybdenum and total
vanadium were also detected; however, the maximum detected concentrations were
qualified as possibly biased high or false positive based on blank contamination (see
Appendix B).
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3.3.5 Lower Aquifer Detection Summary

3.3.5.1 Samples were collected from the lower aquifer at OU 7 during the October 2001 sampling event

and analyzed for VOCs, metals, and MNA parameters.

3.3.5.2 As part of the field program, 1 duplicate sample was collected for VOC analysis from the lower
aquifer wells. The duplicate (OU 7 Dup 1) correlates closely with the parent sample (MWEFTA-2). RPD

ranged from O to 13 percent, with typical limits less than 30 percent being acceptable.

3.3.5.3 One sample was submitted to the CEMRD lab as a QA split. Data from the QA split samples

were not available for review; therefore, comparison to site data was not performed.

3.3.5.4 Positive detections for OU 7 lower aquifer wells are shown in Table 3-5.

3.3.6 YOCs

3.3.6.1 Results of VOC analyses in the lower aquifer wells indicate the presence of chlorinated solvent
constituents in addition to their degradation products. The primary constituents present across the 10

lower aquifer wells in order of highest to lowest concentrations are as follows: cis-1,2-dichloroethene
(1,200 pg/L in MWFTA-16); VC (270 pg/L. in MWFTA-16); acetone (46 JQ ug/L in MWFTA-16); 1,1-
dichloroethane (20 pg/lL. in MWFTA-20); 1,1-dichloroethene (9.3 ug/l. in MWFTA-20); 1,2-
dichlorobenzene (6.3 JQ pg/L in MWEFTA-16); TCE (7.4 ug/L in MWFTA-20); 2-butanone (2 JQ pg/L
in MWFTA-28B); 2-hexanone (1.7 JL pg/LL in MWFTA-29B); toluene (1.1 JQ pg/L. in MWFTA-20);
naphthalene (0.82 JQ pg/L in MWFTA-17, MWFTA-29B, and PWFTA-2); PCE (0.76 JQ pg/L in
MWFTA-19); benzene (0.27 JQ ug/L. in MWFTA-29B); p-isopropyitoluene (0.23 JQ pg/L. in PWFTA-2);
1.4-dichlorobenzene (0.21 JQ pg/L in PWFTA-2); trans-1,2-dichloroethene (0.18 JQ pg/L in PWFTA-2).

3.3.6.2 Chloroform and methylene chloride were also detected at maximum concentrations of 0.76
JB ug/l. and 0.52 JB ug/L, respectively. However, the concentrations were qualified as possibly biased

high or false positive based on blank contamination (see Appendix B).

3.3.6.3 TCE concentrations ranged from less than the reporting limit (1 ug/L) to 7.4 pg/l.. PCE
concentrations ranged from less than the reporting limit (1 pg/L) to 0.76 JQ ug/L. VC concentrations

ranged from less than the detection limit (2 nug/L) to 270 pg/L.
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3.3.7 MNA Parameters

3.3.7.1 The lower aquifer wells were sampled and analyzed, as stated in Section 2.4, for TOC, chloride,
nitrate, sulfate, alkalinity, sulfide, carbon dioxide, ethane, ethane, methane, total and dissolved hydrogen
in order to facilitate a review of the viability of MNA. The results of the analyses are included in Table

3-5 and are discussed below.

e TOC was measured in each of the 10 sampled wells with results ranging from less
than the detection limit (I mg/L) to 22 mg/LL in MWFTA-28B. The average
concentration in the upgradient wells was 17.41 mg/L.

e Chloride was measured in each of the 10 sampled wells, and results ranged from 1.5
mg/L in MWFTA-29B to 58.6 mg/l. MWFTA-28B. The average concentration in
the upgradient wells was 12.3 mg/L.

e  Sulfate was measured in each of the 10 sampled wells, and rcsults ranged from 0.94
JQ mg/L in MWFTA-18 to 29.6 mg/L. in MWFTA-14. The average concentration in
the upgradient wells was 8.60 mg/L.

e Total alkalinity was measured in each of the 10 sampled wells, and results ranged
from 24 mg/L. in DMW-29B to 480 mg/L in MWFTA-16. The average concentration
in the upgradient wells was 190.6 mg/L.

e Total Sulfide was measured in each of the 10 sampled wells, and results ranged from
less than the reporting limit (1.0 mg/L) to 2.2 mg/L in MWFTA-29B. The average
concentration in the upgradient wells was slightly less than the reporting limit.

e Carbon dioxide was measured in each of the 10 sampled wells, and results ranged
less than the reporting limit (0.001 mg/L) to 45 J mg/L. in DMW-29B. The average
concentration in the upgradient wells was 5.53 mg/L.

e Ethene, ethane and methane were measured in each of the 10 sampled wells. Ethane
was detected ranging from concentrations less than the reporting limit of 0.002 mg/L
to 0.0015 mg/L. in MWAFTA-16. Ethene was detected ranging from less than the
reporting limit (0.001 mg/L) to 0.011 mg/L. in MWAFT-16. Methane was detected at
concentrations ranging from (0.0014 IB; estimated; possibly biased high or false
positive based on blank contamination) in DMW-29B to 0.28 mg/L in MWFTA-18.

e Hydrogen was measured in 9 of the 10 sampled wells. Concentrations measured
ranged from 2.7 nM (1 nanomolar is equivalent to 10 moles per liter) in DMW-29B
to 52 nM in MWFTA-29B.

3.3.8 Metals

3.3.8.1 Total and dissolved metals were collected from the lower aquifer wells (see Table 3-53).
Dissolved metals concentrations are tabulated in Table 3-5; and total metals are discussed below. These

data are consistent with previous data.
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e The maximum concentrations of total aluminum, barium, calcium, and chromium
detected were 5,250 pe/l. MWFETA-17), 250 pg/L. (MWFTA-29B), 119,000 pg/l.
MWFTA-17), and 42.1 pg/l. (MWFTA-29B), respectively. The maximum
concentrations of total iron, magnesium, and manganese detected were 3,130 ug/L
(MWFTA-28B), 23,800 pug/l. MWFTA-28B), and 175 pug/L (MWFTA-28B),
respectively.

¢ The maximum concentrations of total nickel, potassium, sodium, vanadium, and zinc
detected were 9.7 JQ ug/l. (MWEFTA-29B), 188,000 pug/l. MWFTA-16), 73,700
g/l (MWFTA-29B), 5.2 JQ pg/L (MWFTA-17), and 392 pug/L (MWFTA-28B),
respectively.

e Total beryllium, total cobalt, total copper, and total molybdenum were also detected;
however, the maximum concentrations were qualified as possibly biased high or false
positive based on blank contamination (see Appendix B).

3.3.9 Results Summary

3.3.9.1 Upper Aquifer — The DO concentrations measured in groundwater from wells within the upper
aquifer of OU 7 indicate that anaerobic conditions generally exist throughout the plume. Higher DO
levels at specific wells suggest that aerobic zones may exist locally in the vicinity of these wells and that

reductive dechlorination may be inhibited in these areas.

3.3.9.2 The concentrations of Fe** detected in monitoring wells in the vicinity of MWFTA-23 indicate
that conditions are favorable for reductive dechlorination. No ferrous iron was detected in wells

MWFTA-7 and DMW25A.

3.3.9.3 Dissolved hydrogen concentrations were generally greater than 1 nM in groundwater from the

upper aquifer wells sampled, further suggesting favorable conditions for reductive dechlorination.

3.3.9.4 Chloridc is naturally occurring and is typically difficult to use as an indicator of reductive
dechlorination. However, comparing relative concentrations can be an indication of degradation of

chlorinated compounds. Trends in chloride levels are inconclusive.

3.3.9.5 Sulfide is produced by the metabolic reduction of sulfate. Therefore, if subsurface sulfate is
depleted, sulfide concentrations should be detected. Generally, if sulfide concentrations are above of
1 mg/L, reductive dechlorination is possible. Sulfide concentrations exceeded 1 mg/L in several wells,
suggesting favorable conditions for reductive declorination. However, no trends were noted for these

levels across the site.
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3.3.9.6 Total alkalinity was measured in groundwater from wells within the upper aquifer of OU 7.
Total alkalinity is a measure of groundwater’s ability to buffer changes in pH, which may be caused by
the addition of biologically generated acids. Alkalinity within the plume was reported as being generally
between <5 mg/L and 280 mg/L., with the highest measurement being in groundwater collccted from the

suspected initial source area in the proximity of MWFTA-1. No trends were noted for alkalinity.

3.3.9.7 Lower Aquifer — The DO measured in groundwater samples from wells screened in the lower
aquifer indicates that anaerobic conditions generally exist throughout the plume. However, higher DO
levels measured in specific monitoring wells  MWFTA-16, MWFTA-17, MWFTA-19, MWFTA-20, and
MWFTA-2) suggest that reductive dechlorination may be inhibited in these areas.

3.3.9.8 The results of ORP measurements in the lower aquifer wells are inconclusive since they did not
correlate with the respective DO concentrations. Ferrous iron was not detected in groundwater from the

lower aquifer wells sampled, indicating that iron reduction has likely not occurred.

3.3.9.9 Dissolved hydrogen concentrations were generally above 1 nM in the lower aquifer

groundwater, suggesting that favorable conditions exist for reductive declorination.

3.3.9.10 Chloride concentrations above background levels generally indicate degradation of chlorinated
constituents. However, chloride concentrations in the plume within the lower aquifer were not
significantly greater than those detected in upgradient wells. This suggests that degradation of

chlorinated constituents has likely not occurred significantly in the lower aquifer.
3.3.9.11 Sulfide levels were generally less than the laboratory detection limit and are inclusive.

3.3.9.12 Alkalinity in the chlorinated constituent plume within the lower aquifer was generally lower
than that in upgradient wells (average of approximately 30 mg/L as CaCOs). This indicates that there has

been apparent carbon dioxide (CO,, production above indigenous concentrations.

'\|)J
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11632.16



4.0 SUMMARY

4.0.0.1 LAW conducted a groundwater sampling and analysis event in October 2001 for OU 7 at
DSCR. This sampling event was conducted to obtain hydrogeological and geochemical data to further
define the chlorinated solvent plume existing within OU 7 and to evaluate whether conditions are

conducive to MNA.

4.0.0.2 Groundwater in the upper aquifer generally flows to the southeast, following the natural

topography of the site. Groundwater in the lower aquifer generally flows to the east.

4.0.0.3 A comparison of current and historical data shows that chlorinated VOCs (i.c., PCE, TCE, and
their breakdown products) in the upper and lower aquifer appear to have decreased in previous events and
are now decreasing or are consistent with previous results. Total and dissolved metals are also consistent
with previous investigations. Based on these evaluations, hydrogeochemical conditions in the upper

aquifer and lower aquifer appear to be generally conducive to reductive dechlorination.
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TABLE 2-1

UPPER AQUIFER WELLS SAMPLED
Technical Memorandum
First Quarterly Groundwater Sampling — October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

AEHADG-10 DMW-26A MWFOS-1 MWEFTA-7
DMW-13A DMW-27A MWFTA-1 MWFTA-23
DMW-22A DMW-33A MWFTA-3
DMW-25A DMW-35A MWEFTA-5

PREPARED/DATE: E MM [2-4-O]

CHECKED/DATE: [x\Wf 12-5-0)
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TABLE 2-2

LOWER AQUIFER WELLS SAMPLED
Technical Memorandum
First Quarterly Groundwater Sampling — October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

DMW-29B MWFTA-18 MWFTA-29B
MWEFTA-14 MWFTA-19 PWFTA-2
MWEFTA-16 MWEFTA-20

MWFTA-17 MWFTA-28B

PREPARED/DATE: © MM |2 -4{-0i

CHECKED/DATE: B¢ 1 2-5-0)

11632.16



TABLE 3-1

HYDROGEOLOGIC RESULTS
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

Elevation Top of = Water Level Elevation  Depth to Water

Well ID Agquifer Date Measured Casing (msl) (ft) from TOC (ft)
DMW-29B Lower 9/17/2001 97.74 61.37 36.37
MWFTA-14 Lower 9/18/2001 85.06 61.63 23.43
MWFTA-16 Lower 9/17/2001 103.16 75.17 27.99
MWFTA-17 Lower 9/17/2001 100.15 73.93 26.22
MWFTA-18 Lower 9/17/2001 97.59 68.83 28.76
MWFTA-19 Lower 9/17/2001 84.45 58.93 25.52
MWFTA-20 Lower 9/17/2001 87.04 60.34 26.70
MWFTA-28B Lower 9/18/2001 85.16 56.96 28.20
MWFTA-29B Lower 9/17/2001 81.59 58.07 23.52
PWFTA-2 Lower 9/17/2001 86.04 61.55 24.49
AEHADG-10 Upper 9/17/2001 98.13 84.56 13.57
DMW-13A Upper 9/17/2001 10143 §9.38 12.05
DMW-22A Upper 9/17/2001 87.15 80.21 6.94
DMW-25A Upper 9/17/2001 97.87 86.92 10.95
DMW-26A Upper 9/17/2001 98.73 90.10 8.63
DMW-27A Upper 9/17/2001 101.24 90.44 10.80
DMW-33A Upper 9/18/2001 85.09 78.31 6.78
DMW-35A Upper 9/17/2001 100.51 86.70 13.81
MWFOS-1 Upper 9/17/2001 112.26 91.87 20.39
MWFTA-1 Upper 9/17/2001 91.32 82.87 8.45
MWFTA-3 Upper 9/17/2001 86.71 81.42 5.29
MWEFTA-5 Upper 9/17/2001 85.47 77.19 8.28
MWFTA-7 Upper 9/17/2001 86.72 76.44 10.28
MWFTA-23 Upper 9/17/2001 102.77 90.57 12.20

TOC Top of Casing
fi feet
ms! mean sea level PREPARED/DATE: = MM | 2-4-0l

CHECKED/DATE: AWE j».-5 -0l
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TABLE 3-2

RESULTS OF FIELD ANALYSES - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

11632.16

Sample ID: AEHADG-10 DMW-13A DMW-22A DMW-25A DMW-26A DMW-27A DMW-33A
Sample Date: 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001 10/8/2001
FIELD MEASUREMENTS )

Oxidation Reduction Potential (mV) 38 308 -73 160 -18 8 74
Ferrous Iron (mg/L) 3.6 23 3.7 0 3.8 22 35
Specific Conductance (imhos/cm) 0278 0.162 0.43 0.103 0.822 0.089 0.235
pH (Standard pH Units) 5.57 39 5.95 5.16 5.61 435 5.06
Temperature (°C) 204 219 16.37 18.9 23.49 22.5 17.67
Dissolved Oxygen (mg/L) 0 0.11 0 0 0 0 438

°C degrees Celsius
mg/L milligrams per liter
mV millivolts
pmhos/cm micromhos per centimeter
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RESULTS OF FIELD ANALYSES - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

TABLE 3-2

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Sample ID: DMW-35A  MWFOS-1 MWEFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23
Sample Date: 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10/9/2001
FIELD MEASUREMENTS
Oxidation Reduction Potential (mV) 153 57 -23 49 69 389 75
Ferrous Iron (mg/L) 1 0.5 36 14 0.6 0 4.6
Specific Conductance (pmhos/cm) 0.073 0.145 0.673 0.121 0.085 0.16 0.466
pH (Standard pH Units) 5.22 6.13 6.59 6.11 5.48 4.08 4.67
Temperature (°C) 18.98 21.53 19.6 19.4 15.87 18.69 20.1
Dissolved Oxygen (mg/L) 0 0.44 0 0 0 0.82 0
°C degrees Celsius
mg/L milligrams per liter
mV millivolts
pumhos/cm micromhos per centimeter
PREPARED/DATE: =M M [2.40)
CHECKED/DATE: (|
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TABLE 3-3

RESULTS OF FIELD ANALYSES - LOWER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Sample ID: MWFTA-14 MWFTA-16 MWFTA-17 MWFTA-18 MWFTA-19 MWFTA-20 MWFTA-28B  MWFTA-29B DMW-29B PWFTA-2
Sample Date: 10/9/2001 10/9/2001 10/2/2001 10/1/2001 10/1/2001 10/1/2001 10/8/2001 10/1/2001 10/10/2001 10/1/2001
FIELD MEASUREMENTS
Oxidation Reduction Potential (mV) 12 -165 -105 -86 -3 -48 -124 -113 155 -36
Ferrous Iron (mg/L) 0 0 0 1 0 0 0 0 0 0
Specific Conductance (umhos/cm) 0.439 4.93 1.75 0.125 0.609 0.157 0.543 24 0.061 0.99
pH (Standard pH Units) 9.82 11.13 11.93 6.89 10.91 104 7.01 13.0 5.24 11.01
Temperature (°C) 15.62 21.46 19.59 1797 16.5 11.7 14.58 16.9 13.14 15.2
Dissolved Oxygen (mg/L) 1.09 3.35 6.97 0.36 6.33 3.18 0.57 0.41 0.42 2.67

°C degees Celsius
mg/L milligrams per liter

mV millivolts
wmhos/cm micromhos per centimeter PREPARED/DATE: £ M {\_/l | 242t
CHECKED/DATE: A\ E (250 ]
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TABLE 3-4

POSITIVE RESULTS TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7

Defense Supply Center Richmond

Richmond, Virginia

Practical (a) Sample Duplicate Sample Sample Sample Duplicate Sample Sample
Sample ID:  Quantitation AEHADG-10  AEHADG-10 DMW-13A DMW-22A DMW-25A DMW-25A DMW-26A DMW-27A

Sample Date: Limit 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001
FIXED BASE LABORATORY ANALYSIS
Anions - MCAWW 300.3A mg/L,
Chloride 1 75.2 73.8 20.8 80.9 11.7 12.9 258 17.1
Nitrate 0.1 <0.1 <0.1 1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulfate 1 20.1 204 217 13.7 7.4 7.1 <1 2
Dissolved Gases - RSK SOP-175 mg/T.
Carbon dioxide 0.001 94 J 100 J 110 J 733 130 J 140 J 170 J 240 ¥
Ethane 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.00038
Ethene 0.001 0.005 0.0049 <0.001 <0.001 <0.001 <0.001 <0.001 0.0031
Methane 0.001 0.023 0.023 0.0013 JB 0.22 0.013 0.012 5.4 37
Dissolved Hydrogen by Microseeps AM20GA nM/L,
Hydrogen 0.03 8.3 10 1.6 89 9.5 8.2 8.1 7.7
Mercury - SW846 7470A (Dissolved) ug/l.
Mercury Not detected
Mercury - SW846 7470A (Total) up/l.
Mercury Not detected
Metals - SW846 6010B (Dissolved) pg/l,
Aluminum 200 <200 <200 1190 <200 <200 <200 137 JQ 331
Arsenic 5 65 63.7 <5 19.7 <5 <5 <5 <5
Barjum 200 132 1Q 125 JQ 109 JQ 93.8 JQ 719 JQ 553 JQ 66.2 JQ 112 1Q
Beryllium 10 09 JB 0.92 JB 1.1 1B <10 <10 <10 <10 0.6 1B
Cadmium 2 <2 043 JB 0.88 JB <2 <2 035 JB 0.37 JB <2
Calcium 5000 5720 5800 2110 JQ 14700 2930 JQ 2470 JQ 4830 JQ 611 JQ
Cobait 30 29.9 1Q 279 1Q 52 1Q <30 122 1Q 11.1 1Q <30 <30
Tron 200 27200 26100 3680 5130 210 175 JQ 13600 3110
Lead 3 <3 <3 6 <3 <3 <3 <3 <3
Magnesium 5000 7880 7500 2510 1Q 11900 2330 JQ 1810 JQ 2190 JQ 1570 JQ
Manganese 20 1080 985 195 185 490 440 116 16.7 JQ
Molybdenum 40 <40 <40 <40 <40 <40 <40 <40 <40
Nickel 100 424 1Q 385 JQ 29 1Q <100 3.8 1Q 32 1Q <100 <100
Potassium 5000 6410 6230 2960 JQ 8910 4440 JQ 3960 JQ 5450 3440 JQ
Sodium 5000 15000 14400 6550 32700 19900 16300 151000 4640 JQ
Vanadium 50 <50 <50 <50 13 1B <50 <50 2.1J1B 21718
Zinc 20 25.1 24 41.5 <20 <20 12.8 JB <20 <20
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TABLE 3-4

POSITIVE RESULTS TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

Practical (a) Sample Duplicate Sample Sample Sample Duplicate Sample Sample
Sample ID:  Quantitation ~AEHADG-10  AEHADG-10 DMW-13A DMW-22A DMW-25A DMW-25A DMW-26A DMW-27A

Sample Date: Limit 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001
FIXED BASE LABORATORY ANALYSIS
Metals - SW846 6010B (Total) ng/L
Aluminum 200 <200 272 1120 <200 64.5 JQ <200 196 JQ 325
Arsenic 5 71.5 81 <5 20.1 <5 <5 <5 <5
Barium 200 134 1Q 130 1Q 115 1Q 9% IQ 58.1 IQ 55.7 1Q 622 1Q 108 JQ
Beryllium 10 1J1B 13 JB 1.1 JB <10 <10 <10 <10 0.69 IB
Cadmiom 2 <2 0.59 JB 1.1 JB <2 <2 <2 031 JB <2
Calcium 5000 5730 5920 2290 JQ 15300 2560 JQ 2460 1Q 4400 JQ 614 JQ
Cobalt 30 304 294 1Q 5.7 1Q <30 12.1 JQ 119 JQ <30 1.3 1B
Tron 200 30500 33500 3380 5420 364 333 12800 2990
Lead 3 <3 <3 6.2 <3 <3 <3 <3 <3
Magnesium 5000 7890 7650 2700 JQ 12300 1880 JQ 1810 JQ 2050 JQ 1510 JQ
Manganese 20 1080 1010 200 192 467 455 107 16.1 JQ
Molybdenum 40 <40 <40 <40 <40 <40 <40 <40 <40
Nickel 100 431 JQ 40.6 JQ 2.8 1Q <100 3JQ 2.8 1Q <100 <100
Potassium 5000 6430 6300 3070 JQ 9000 4130 JQ 4040 JQ 5210 3310 JQ
Sodium 5000 15100 14400 6620 33400 16600 16200 145000 4410 JQ
Vanadium 50 14 B 1.6 JB <50 1.8 JB <50 <50 2.1 1B 24 1B
Zinc 20 252 274 442 <20 <20 <20 <20 <20
Thallium - SW846 7841 (Dissolved) ng/L
Thallium 2 2.1JB <2 24 JB 19 JB <2 <2 19 JB 22 JB
Thallium - SW846 7841 (Total) ug/l,
Thallium 2 22 JB <2 2B 2.1 1B <2 <2 2JB <2
Total Alkalinity - MCAWW 310.1 mg/L
Total Alkalinity 5 16 17 <5 55 23 22 33 3B
Total Organic Carbon - SW846 9060 mg/L,
Total Organic Carbon . 1 1B 1B 06 JB 3 08 JB 0.6 JB 17 12
Total Sulfide - MCAWW 376.1 mg/L,
Total Sulfide 1 39 J <1J <1 127 <1 <1 1.1 NA
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TABLE 3-4

POSITIVE RESULTS TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

Practical (a) Sample Duplicate Sample Sample Sample Duplicate Sample Sample
Sample ID:  Quantitation AEHADG-10  AFHADG-10 DMW-13A DMW-22A DMW-25A DMW-25A DMW-26A DMW-27A
Sample Date: Limit 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001
FIXED BASE LABORATORY ANALYSIS
Yolatile Organic Compounds - SW846 82608
1,1,1-Trichloroethane 1 7300 7300 <1 <1 <1 <1 <5 <1
1,1-Dichloroethane 1 86 JQ 83 JQ <1 0.7 1Q <1 <1 <5 <1
1,1-Dichloroethene 1 1100 1100 <1 0.66 JQ <1 <1 <5 <1
1,2-Dichlorobenzene 1 130 JQ 150 JQ <1 0.62 JQ <1 <1 <5 <1
Acetone 10 <4200 <4200 <10 <10 <10 <10 <50 0.85 JB
Carbon tetrachioride 1 120 JQ 130 JQ <1 <1 <1 <1 <5 <1
Chioroform 1 130 JB 140 JB 0.36 JB <1 <1 <1 <5 <1
cis-1,2-Dichloroethene 0.5 880 870 <0.5 6.2 8.8 88 <2.5 <0.5
Methylene chloride 1 <420 <420 <1 <1 <1 <1 <5 <1
Naphthalene 1 340 JQ <420 <1 <1 <1 <1 <5 <1
Tetrachloroethene 1 3300 3300 <1 2.4 19 19 <5 <1
trans-1,2-Dichloroethene 0.5 <210 <210 <0.5 <0.5 <0.5 <0.5 <2.5 <0.5
Trichloroethene 1 14000 14000 <1 10 5.6 54 <5 <1
Vinyl chloride 2 <830 <830 <2 0.32 JQ 0.6 JQ 0.6 JQ <10 7.7
J Estimated.
JB Estimated; possibly biased high or falsepositive based on blank contamination.
JH Estimated; possibly biased high based on QC data.
JL Estimated; possibly biased low based on QC data.
JQ Estimated; Value is between reporting limit and detection limit.
NA Not Analyzed.
R Rejected.
UJ Undetected; Reported Detection Limit is imprecise.
UL Undetected; Data biased low - Reported
Detection Limit is higher than indicated.
(a) Quantitation limits are ideal. Sample quantitation limits may vary due to sample volume/weight extracted and dilutions.
mg/L milligram per liter
nM/L nanamolars per liter
pg/L  microgram per liter
30f6
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TABLE 3-4

POSITIVE RESULTS TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample
Sample ID:  Quantitation DMW-33A DMW-35A MWFOS-1 MWFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23
Sample Date: Limit 10/8/2001 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10/9/2001
FIXED BASE LABORATORY ANALYSIS
Anions - MCAWW 300.3A mg/L
Chloride 1 453 114 13 304 17.8 45 102 108
Nitrate 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.71 <0.1
Suifate i 216 4.1 59.3 12 53 6 292 0.71 JQ
Dissolved Gases - RSK SOP-175 mg/L.
Carbon dioxide 0.001 1107 78 7 227 510 J 93] 40 J 971 290 J
Ethane 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.00048 JQ
Ethene 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0,001 0.039
Methane 0.001 0.024 0.0012 JB 0.0038 44 0.061 0.0018 0.00085 JB 19
Dissolved Hydrogen by Microseeps AM20GA nM/L
Hydrogen 0.03 9.1 89 838 1.6 74 7.8 88 13
Mercury - SW846 7470A (Dissolved) ng/l,
Mercury Not detected
Mercury - SW846 7470A (Total) pg/L
Mercury Not detected
Metals - SW846 6010B (Dissolved) ng/L
Aluminum 200 <200 <200 <200 163 JQ 54 JQ <200 1340 178 JQ
Arsenic 5 <5 <5 <5 427 42 1Q <5 <3 92.8
Barium 200 79.2 1Q 273 1Q 13.7 JQ 289 348 1Q 20.5 1Q 62.7 1Q 582
Beryllium 10 0.85 JB <10 <10 0.87 IB <10 0.57 JB 25 1B 19 1B
Cadmium 2 <2 <2 <2 042 1B <2 <2 <2 <2
Calcium 5000 12500 2800 JQ 18600 35200 2520 JQ 3460 JQ 5990 5820
Cobalt 30 <30 <30 <30 22 JB <30 <30 5.6 JQ 113 JQ
Iron 200 5070 1330 649 10200 1570 730 <200 61300
Lead 3 <3 <3 <3 <3 <3 <3 <3 <3
Magnesium 5000 9490 2240 JQ 6670 52700 1950 JQ 2770 1Q 3270 JQ 8160
Manganese 20 137 44 56.8 822 39.8 46 411 499
Molybdenum 40 <40 <40 3.7 1B <40 <40 <40 <40 <40
Nickel 100 <100 <100 <100 <100 <100 <100 45 JB 105 J1Q
Potassium 5000 6200 4240 JQ 8220 10400 5320 4650 JQ 2190 JQ 6270
Sodium 5000 7010 2160 JQ 7030 15600 13900 6010 2630 JQ 7740
Vanadium 50 <50 <50 <50 1.6 JB 1.1 1B <50 <50 1.6 1B
Zinc 20 15.2 JQ <20 38.6 1 30.8 J <20 <20 <20 124
40f6
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TABLE 3-4

POSITIVE RESULTS TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmend, Virginia
Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample
Sample ID:  Quantitation DMW-33A DMW-35A MWFOS-1 MWFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23

Sample Date: Limit 10/8/2001 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10/9/2001
FIXED BASE LABORATORY ANALYSIS
Metals - SW846 6010B (Total) ug/T.
Aluminum 200 <200 <200 <200 329 1H 478 <200 1360 J 656
Arsenic 5 <5 <5 <5 425 5.1 <5 <5 96.6
Barium 200 82.4 1Q 30.7 JQ 137 1Q 281 39.8 JQ 259 JQ 63 JQ 607
Beryllium 10 1.1 18 <10 <10 <10 <10 <10 25 1B 21 1B
Cadmium 2 <2 <2 <2 037 JB <2 <2 <2 <2
Calcium 5000 12900 3180 JQ 19800 34200 2786 1Q 3650 JQ 5930 6610
Cobalt 30 <30 <30 <30 2B <30 <30 53 JQ 12.1 JQ
Iron 200 6870 1610 702 9920 1840 1070 <200 64000
Lead 3 <3 <3 <3 <3 <3 <3 <3 <3
Magnesium 5000 9610 2490 1Q 7170 51900 2190 JQ 2870 JQ 3280 JQ 8560
Manganese 20 139 484 60.8 807 43.7 46.8 40.5 519
Molybdenum 40 <40 <40 39 JB <40 <40 <40 <40 <40
Nickel 100 <100 2.7 1Q <100 <100 <100 <100 44 JB 104 )JQ
Potassinm 5000 6250 4590 1Q 8830 10100 5720 4810 JQ 2230 JQ 6570
Sodium 5000 7130 2510 JQ 7670 15000 14400 6310 2590 JQ 7960
Vanadium 50 1B <50 <50 2118 1518 <50 <50 23 1B
Zinc 20 27 <20 <20 UJ <2007 <20 16 1Q <20 152
Thallium - SW846 7841 (Dissolved) pg/l
Thallium 2 <2 <2 <2 2 1B 18 JB <2 <2 <2
Thailium - SW846 7841 (Total L
Thallium 2 <2 <2 <2 2118 24 JB <2 <2 2.1 1B
Total Alkalinity - MCAWW 310.1 m
Total Alkalinity 5 i5 10 JB 19 280 21 24 1.6 JB 23
Total Organic Carbon - SW846 9060 mg/L,
Total Organic Carbon 1 2B <i 06 JB 36 3 0.7 JB i 48
Total Sulfide - MCAWW 376.1 mg/L
Total Sulfide 1 2.8 1.1 <1 <1 <1 6.3 <1 2.3
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TABLE 3-4

POSITIVE RESULTS TABLE FOR GROUNDWATER - UPPER AQUIFER

Technical Memorandum

First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample
Sample ID:  Quantitation DMW-33A DMW-35A MWFOS-1 MWFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23

Sample Date: Limit 10/8/2001 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10/9/2001
FIXED BASE LABORATORY ANALYSIS
Yolatile Organic Compounds - SW846 82608 ng/l,
1,1,1-Trichloroethane 1 1200 <1 <1 <5 <i <1 <1 <5000
1,1-Dichloroethane 1 170 <1 <1 <5 027 JQ <1 <1 <5000
1,1-Dichloroethene 1 450 § <1 <1uJ <5 0.45 JQ <1UJ <1 <5000 UJ
1,2-Dichlorobenzene 1 29 1Q <1 <1 <5 <1 <1 <1 1300 JQ
Acetone 10 <1000 <10 <10 <50 UL <10 <10 <10 3600 JQ
Carbon tetrachloride 1 <100 <1 <1 <5 <1 <1 <1 <5000
Chloroform 1 27 1B <1 <1 <5 <1 <1 <1 <5000
cis-1,2-Dichloroethene 0.5 2900 1.7 <0.5 <2.5 12 <0.5 <0.5 190000
Methylene chloride 1 <100 <1 <1 39 1B <1 <1 <1 <5000
Naphthalene 1 <100 <1 <1 4.6 <1 <1 <1 <5000
Tetrachloroethene 1 430 9.7 <1 <5 3 <1 <1 <5000
trans-1,2-Dichloroethene 0.5 39 1Q <0.5 <0.5 <2.5 0.22 3Q <0.5 <0.5 <2500
Trichloroethene 1 3500 3 <1 <5 84 <1 <1 <5000
Vinyl chloride 2 33 JQ <2 <2 <10 0.56 JQ <2 <2 5400 JQ

1 Estimated. PREPARED/DATE: MNA B 12-9-0)

JB Estimated; possibly biased high or falsepositive based on blank contamination.
JH Estimated; possibly biased high based on QC data.
JL Estimated; possibly biased low based on QC data.
JQ Estimated; Value is between reporting limit and detection limit.
NA Not Analyzed.
R Rejected.
UJ Undetected; Reported Detection Limit is imprecise.
UL Undetected; Data biased low - Reported
Detection Limit is higher than indicated.
(a) Quantitation limits are ideal. Sample quantitation limits may vary due to sample volume/weight extr:
mg/L. milligram per liter
nM/L nanamolars per liter
ug/L  microgram per liter

11632.16
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TABLE 3-5

POSITIVE RESULTS TABLE FOR GROUNDWATER - LOWER AQUIFER
Technical Memorandum

First Quarterly Groundwater Sampling - October 2001
Operable Unit 7

Defense Supply Center Richmond

Richmond, Virginia

Practical (2) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Duplicate
Sample ID:  Quantitation DMW-29B MWFTA-14 MWFTA-16 MWFTA-17 MWFTA-18 MWFTA-19 MWFTA-20 MWFTA-288 MWFTA-29B PWFTA-2 PWETA-2
Sample Date: Limit 10/10/2001 10/9/2001 10/9/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001 10/8/2001 10/1/2001 10/1/2001 10/1/2001
FIXED BASE LABORATORY ANALYSIS
Anions - MCAWW 300.3A mg/l,
Chloride 1 93 16.5 16 59 38 6 3.5 58.6 1.5 86 8.6
Sulfate 1 5 29.6 74 72 0.94 1Q 62 4.8 14 51 5.8 5.6
Dissolved Gases - RSK SOP-175 mg/l,
Carbon dioxide 0.001 45 3 0.11 JB <07 <0177 7113 <0.171 0.089 JB 3217 <0171 <0.17U0J 0.14 JB
Ethane 0.002 <0.002 <0.002 0.0015 JQ <0.002 0.001 JQ <0.002 <0.002 <0.002 0.00043 IQ <0.002 <0.002
Ethene 0.001 <0.001 <0.001 0011 <0.001 0.005 <0.001 0.0054 <0.001 0.00088 IQ 0.002 0.0022
Methane 0.001 0.0014 JB 0.0036 0.022 0.073 0.28 0.0034 0.013 0.0021 0.017 0.16 0.17
Dissolved Hydrogen by Microseeps AM20GA nM/L
Hydrogen 0.03 27 7.2 26 19 68 13 6.1 NA 52 46 51
Mercury - SW846 7470A (Dissolved) ng/l,
Mercury Not detected
Mercury - SW846 7470A (Total) pg/L
Mercury Not detected
Metals - SW846 6010B (Dissolved) ng/L
Aluminum 200 <200 <200 <200 5340 109 JB 659 <200 <200 453 1B 1200 1220
Antimony S <5 <5 <5 <5 3 JQ <5 2.8 1Q <5 <5 <5 <5
Barium 200 31.4 JQ 35 1Q 721 156 JQ 293 1Q 55.2 JQ 72 1Q 753 1Q 239 45.9 1Q 457 1Q
Beryllium 10 <10 <10 <10 <10 <10 <10 <10 <10 0.76 1B <10 <10
Cadmium 2 <2 <2 <2 <2 <2 03 JB <2 <2 <2 <2 <2
Calcium 5000 5390 5390 109000 119000 9530 45600 16800 22400 109000 58000 57300
Chromium 10 <10 <10 1.5 JB <10 <10 <10 <10 <10 1.9 1B <10 <10
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10 43 JB <10 <10
Iron 200 215 <200 <200 <200 2400 <200 <200 425 <200 <200 <200
Magnesium 5000 4040 JQ 5150 125 JQ <5000 6550 375 1B 2210 1Q 22400 30.1 JB <5000 <5000
Manganese 20 9 2.7 JB 2B 1218 107 <20 25.9 101 12 1B <20 18 1B
Molybdenum 40 <40 7518 <40 <40 <40 <40 <40 <40 9.1 1B <40 <40
Nickel 100 <100 <100 <100 24 JB 29 JB <100 <100 <100 588 <100 23 1B
Potassium 5000 5090 56600 186000 26800 7180 10400 10300 27900 91200 35100 36500
Sodium 5000 4590 JQ 52200 59300 11500 7670 5640 11600 42200 72400 12300 12600
Vanadium 50 <50 <50 1.6 JB 6 JQ <50 24 IB 12 1B <50 3.11Q 2B 23 1B
Zinc 20 304 J <20 508 J <20 <20 <20 <20 472 <20 <20 <20
Metals - SW846 6010B (Total) ug/L
Aluminum 200 <200 995 704 JQ 5250 257 I8 673 301 1B 279 1960 TH 1900 ¥ 1280 J
Barium 200 36.2 JQ 518 JQ 738 145 JQ 386 JQ 545 JQ 79.5 JQ 893 JQ 250 43.2 JQ 43.8 1Q
Beryllium 10 0.81 JB <10 <10 <10 <10 <10 <10 <10 0.99 1B <10 <10
Calcium 5000 5330 8670 111000 119000 9620 45400 17100 26500 110000 54600 54700
Chromium 10 <10 1.6 1Q <10 <10 <10 <10 <10 <10 421 <10 <10
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TABLE 3-5

POSITIVE RESULTS TABLE FOR GROUNDWATER - LOWER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Duplicate
Sample ID:  Quantitation DMW-298 MWFTA-14 MWFTA-16 MWFTA-17 MWEFTA-18 MWFTA-19 MWFTA-20 MWFTA-28B MWFTA-29B PWFTA-2 PWFTA-2
Sample Date: Limit 10/10/2001 10/9/2001 10/9/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001 10/8/2001 10/1/2001 10/1/2001 10/1/2001
Cobalt 30 <30 14 1B <30 <30 <30 <30 <30 <30 22 B <30 <30
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10 12 JB 4218 <10
Iron 200 2080 905 <200 <200 2910 <200 520 3130 1970 JH <200 <200
Magnesium 5000 4280 JQ 8480 1930 JQ <5000 6670 448 1B 4950 JQ 23800 935 1Q 579 1B 62.7 1B
Manganese 20 185 19.2 1Q 124 JQ <20 111 <20 139 175 713 14 JB 12)B
Molybdenum 40 <40 8618 <40 <40 <40 <40 <40 <40 73 1Q <40 <40
Nickel 100 <100 33J)Q <100 <100 25 1B <100 <100 <100 9.7 1Q 6B 26 1B
Potassium 5000 5250 57300 188000 24900 7190 10200 9980 25800 89300 37300 37000
Sodium 3000 4790 JQ 55900 58500 11000 7490 5560 11400 41700 73700 12900 12900
Vanadium 50 <50 12 B 16 1B 52 1Q <50 22 B 12 1B 1118 3.8 JQ 23 1B 25 1B
Zinc 20 142 JQ 23.4 248 J <20 <20 <20 <20 392 305 <20 <20
pHEPA 150.1 units
pH (liquid) 6.8 9.1 11.8 117 73 10.9 9.6 89 118 11.3 NA
Thallium - SWR46 7841 (Dissolved
Thallium 2 <2 <2 227 <2 <2 <2 <2 <2 <2 UL <2 <2
Thallium - SW846 7841 (Total) ug/l.
Thallium Not detected
Total Alkalinity - MCAWW 310.1 m
Total Alkalinity 5 24 150 480 270 60 110 72 160 440 ¥ 140 120
Total Organic Carboun - SW846 9060 mg/L
Total Organic Carbon 1 05 8 2 B 218 2 2 <1 <1 22 5 <1 <t
Total Sulfide - MCAWW 376.1 mg/L
Total Sulfide 1 15 <1 1.9 <1 <1 <1 <1 12 2.2 12 12
Volatile Organic Compounds - SW846 8260B
1,1-Dichloroethane 1 <1 <1 <50 <1 <1 <1 20 <1 <1 4 4.1
1,1-Dichloroethene 1 <1UJ <1UJ <50UJ <1 <1 <1 9.3 <1yJ <1 2.1 2.2
1,2-Dichlorobenzene 1 <1 <1 63 1Q <1 <1 <1 <5 <1 < L5 L5
1,4-Dichlorobenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 0.21 1Q 02 1Q
2-Butanone 10 <10 <10 <500 <10 <10 <10 <50 2 1Q 18 JQ <10 <i0
2-Hexanone 10 <10 <10 <500 <10 UL <10 UL <10 UL <50 UL <10 1.7 JL <10 UL <10 UL
Acetone 10 <10 <10 46 1Q 6.7 JQ 0.6 JQ 0.78 1Q <50 73 1B 15 2.7 31Q 28 JQ
Benzene 1 <1 <1 <50 <i <1 <1 <5 <1 027 1Q <1 <1
Chloroform i <1 <1 <50 <1 <1 <1 0.76 JB 028 JB <1 <1 <1
cis-1,2-Dichloroethene 0.5 0.25 1Q <0.5 1200 <0.5 2.5 1.6 150 <0.5 <0.5 53 55
Methylene chloride i <1 <1 <50 <1 <1 0.44 1Q <5 052 JB <1 <1 <1
Naphthalene 1 <i 024 1Q <50 0.82 JQ <1 <1 <5 0.74 JQ 082 1Q 0.82 JQ 0.82 1Q
p-Isopropyltoluene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 0.2 1Q 023 1O
20f3

11632.16



TABLE 3-5

POSITIVE RESULTS TABLE FOR GROUNDWATER - LOWER AQUIFER

Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia

Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Duplicate
Sample ID:  Quantitation DMW-29B MWFTA-14  MWFTA-16  MWFTA-17  MWFTA-18 MWFTA-19 MWFTA-20 MWFTA-28B MWFTA-29B PWFTA-2 PWFTA-2
Sample Date: Limit 10/10/2001 10/9/2001 10/9/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001 10/8/2001 10/1/2001 10/1/2001 10/1/2001
Tetrachloroethene 1 032 1Q <1 <50 <1 <1 076 JQ <5 <1 <1 04 1Q 04 JQ
Toluene 1 0.34 1Q 047 JQ <50 03 JQ 0.63 1Q 0.24 JQ 1.1 JQ 0.84 JQ 095 1Q 031 1Q 028 1Q
trans-1,2-Dichloroethene 0.5 <0.5 <0.5 <25 <0.5 <0.5 <0.5 <25 <0.5 <0.5 0.16 JQ 0.18 1Q
Trichloroethene H 0.21 1Q <1 <50 <1 <1 044 1Q 7.4 <1 <1 5.4 55
Vinyt chloride 2 <2 <2 270 <2 <2 <2 8.4 JQ <2 <2 0.41 JQ 0.5 1Q

J Estimated.
IB Estimated; possibly biased high or falsepositive based on blank contamination.
JH Estimated; possibly biased high based on QC data.
JL Estimated; possibly biased low based on QC data.
JQ Estimated; Value is between reporting limit and detection limit.
NA Not Analyzed.
R Rejected.
UJ Und d; Reported D Limit is imprecise.
UL Undetected; Data biased low - Reported
Detection Limit is higher than indicated.

(a) Quantitation limits are ideal. Sample quantitation limits may vary due to sample volume/weight extracted and dilutions.

mg/L milligram per liter
nM/L. nanamolars per liter
ug/L microgram per liter

11632.16

PREPARED/DATE: [VIt¥i3 12-19-O!

CHECKED/DATE:

2-90-0|
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APPENDIX A
FIELD SAMPLING REPORTS



1 JUD INO, 11UV I-1-1009
JOB NAME DSCRMNA-QU 7
FIELD SAMPLING DATE {0 /o8 /2/ TIME /35,
REPORT SAMPLING POINT MWOFTA-5
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D.NO.: _ MW FTA-B
MATERIAL: DX WATER [JsoiL [] SLUDGE [] OTHER (LIST)
TYPE: X] GRAB [] COMPOSITE [] OTHER (LIST)
HAZARDOUS?:  [JYES [INO [ UNKNOWN
CONTAINER PRESERVATIVE/
VPE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 mi 3 ?jgo‘ topH<2; Coolto | 16 1y swa060
' HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 p by RSK175
. o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 m 1 ZnAcetate & NaOH; Cool | g 6iye by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOj;, SO, & Cl; by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
) HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
Flow BECHARGE G 00D, WATER DURING SAMPLING (LEAR No  ODeR

FIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. |  RESULTS(UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
NG oDOR, CoLbR AR RECHABRGE PROBLEMS
GENERAL INFORMATION WEATHER (LIEAR AIR TEMPERATURE _ ~b0° F

SAMPLES SHIPPED TO: STL — North Canton. Chio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT:

QA/QC

[] CAR/TRUCK [1BUS Xl PLANE [l COMMERCIAL VEHICLE

SAMPLE COLLECTED BY: _Jo:7 7A _MARKHUAM I,(’,L'?MRK SAMPLING OBSERVED BY:
DISCREPANCIES:




scation DSCR - OU 7 Identify Measuring Point (MP): Tac

Site Name (eg. Top of Casing)
2!l ID: //\'7 WrrA-8 Depth to Screen below MP: 12,40 " ofscreen |5, ¢o'  ofscreen
eld Sampling Personnel: LORET TAMARKHA M Top . Bottom

CHABLETTE C¢ARK _ Pump Intake at (ft. below MP): | 3,80
Purging Device (Pump Type). , g&risn I Aspre PumP

Date Time |Depthto | Pump Dial | Purge Rate |Cum. Volume] Temp.| Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Test Kit iron Potential
Below MP mg/L

24 hr ft mb/min liters deg. C jumhos/cm pH Units mg/L (high)] (low) mgl/L mV
(3 |35 |B. 17 e PN R e I L0 154 (lovclsy (yelloes srinr)
e8vil [135 | 8.7 300 15731609 |5.4% [0.00 Y /{,odlufe,c/ UD some
fosfo; | 1149 | §.27 Be 15,75 loos  |5.50 o .60 1 97 "
(o8| 1155 |£.17 scc 15.78 |0.c89 |5-50 |0 68 Xi
[efes) 1200 | B, 79 30¢ 5.8 0 bbb |5 |0 0O 80
ot | 1205 18,79 3cc ;5 48| 0.086 |5.16 [0.00 74
Je8pidas |8 79 50 ¢ 15.86| 0. 0pi5 (5. HR O 00 70
pejo] 1335 | 8,70 300 16871 0.085 |5 u8 |0.00 ¢7

MO 3 | 0.bo

I
W&L’
»-a;%\“
MM
‘\“*\&, )]
Q.
\\
[~

i) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
ISE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



JOB NAME DSCR MNA — OU 7
FIELD SAMPL'NG DATE _/ejeg/p;  TIME thes
REPORT SAMPLING POINT DM -334
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLEID.NO.: DM \:\3"’33A'
MATERIAL: XIWATER [JsoiL [] SLUDGE [J] OTHER (LIST)
TYPE: [X] GRAB [J COMPOSITE [JOTHER (LIST)
HAZARDOUS?: [JYES CJNO [J UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCl to pH<2; Coolto 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 ngo“ topH<2; Coolto | 166 by swoos0
) HCl to pH<2: Cool to 4°C | Methane, Ethane & Ethene
VOA Vial 40 mi 3 p by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 1 foni,cgtate & NaOH; Cool | o fide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by £E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
; HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

' FIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC)
MNe pdor

GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEXx

MODE OF SHIPMENT: ] CAR/TRUCK []BUS Xl PLANE ] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: (' C/ar/(/, Lo Maclthom SAMPLING OBSERVED BY:

DISCREPANCIES:




cationDSCR- OU T . Identify Measuring Point (MP): Tec.
Site Name (eg. Top of Casing)
ali ID: DM -3, A Depth to Screen below MP: ) \'-\'-\‘ ofscreen {1 .L\'-\‘ of screen
2ld Sampling Personnel: L, masiham Top Bottom
C. CrariC Pump Intake at (ft. below MP):  \Suy
Purging Device (Pump Type): g noper feaf
Jate Time Depth to | Pump Dial | Purge Rate | Cum. Volume| Temp. Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach TestKit Iron Potential
Below MP mg/L

24 hr ft mb/min liters deg. C |umhos/cm| pH Units mg/L  |[(high)| (low) mg/L mV
ot | 1445 | 7.05 120 18 60251 |5. 06 | R 37 Ad C/ou*é}/
1ofor | 455 [2.05 (o0 34| oazY | 0T | 1e3 87
/8/01] 1505 |7 05 100 jres | 033615 01 | 0.13 il
I8/e11615 106 s ;7.94| 0 5606 |47 80
Jost] 153617 0% L ) 7.64 0.235 |50k | 3,50 76
/8/et| 1589 | 9,10 J00 (7231 0.239 18 0| 3. 47 7 b
lgfoi| 1545 12,10 [vb i7.4510-235[5.05 | 4.5 75
ye/ai| 1555 | 4.0 /00 i1.4c|0. 335|605 [ M35 74
F - [
4or]i60S | 7.0 /00 1 b a3s |52 4,39 74 (Lap-AS%
~—

Ve | 3 3.50

)
7
(/A
T O
'min, etc.)

1) Pump Dial Setting (eg. Hertz, cycles/
ISE FIELD SAMPLING REPORT FORMT

0 DOCUMENT SAMPLE COLLECTION




§ VNI INUL, 1LV 1= 1™ U
JOB NAME DSCR MNA-QU 7
FIELD SAMPL'NG DATE 4Q{3/_Q[ TIME _l4i%
- REPORT SAMPLING POINT MWFTA 266
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D.NO.: _ MWFTA- 268
MATERIAL: XI WATER [ soiL [] SLUDGE [1OTHER (LIST)
TYPE: Xl GRAB [] COMPOSITE [J OTHER (LIST)
HAZARDOUS?: ] YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/
TYPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 :’3§O4 topH<2; Coolto | 1656 by swo0s0
. HCI t H<2, Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 op ool to by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 1 tzonffgtate & NaOH; Cool | o ide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

PARAMETER

EQUIPMENT I.D.

|  RESULTS (UNITS)

| COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

GENERAL INFORMATION

WEATHER

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh. PA
SPECIAL HANDLING: FedEx

AIR TEMPERATURE

MODE OF SHIPMENT:

[J CAR/TRUCK

[ BUS

X PLANE

(L] COMMERCIAL VEHICLE

QA/QC

SAMPLE COLLECTED BY: | pac Greenhaw

DISCREPANCIES:

. ﬂj\‘:\,
SAMPLING OBSERVED BY: Oﬁ

——




Location DSCR - DU "7 Identify Measuring Point (MP): ToOC
Site Name (eg. Top of Casing)

Well ID: WA ETA — 2B  Depth to Screen below MP: Ll.-32 ofscreen  "\,3 2_\ of screen
Field Sampling Personnel: U N Top Bottom

e
Pump Intake at {ft. below MP):  b4.227
Purging Device (Pump Type): g afipsg PP

Date Time | Depthto | Pump Dial | Purge Rate | Cum. Volume| Temp.| Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach TestKit lron Potential
Below MP mg/L
24 hr ft mb/min liters deg. C |umhos/cm| pH Units mg/L  |{high)l {low) mg/L mV T i

10/afpu 1140 | 23 .79 LO L05 |yl . w52 204 L2 ~/23| 434
150 | 30.10 /Y] o4O 190l + TS| .8} -47 ~/1Y 270
Itoo |32 (O 1S 1409 679 b.%2] .29 =S| 2ia
1240 | 32,12 (o O 220 |i9.08 (063 L.9¥| .13 =128 1S/
1220 | — Zaptred| Hocdbo Cel ~—
1240 | 33.03 lLO .S 442 .5 |L9Yy| BT o] 943 L
1250 D ole W42y +SBR|LI7| <leD “log | 2.7
/300 e© | -7 /9.1%.579 ¢.922 W | 263
1240 bo | . 9 |414.% -S43 704} .37 =y | 45
4ig B ) M_‘Ak Tione
e ' 2 | O

(1) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



JOB NAME DSCR MNA ~-0OU 7
FIELD SAMPLING DATE /(- 9-0)/ _ TME \N20
REPORT SAMPLING POINT MW F0S— |
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D. NO.. MW E 05~ 1
MATERIAL: XI WATER []soiL [] SLUDGE [ ] OTHER (LIST)
- TYPE: Xl GRAB [] COMPOSITE [[J OTHER (LIST)
: HAZARDOUS?: []YES [JNO [ UNKNOWN
| CONTAINER PRESERVATIVE/
VPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 mi 3 ;‘3(3304 topH<2; Coolto | 1656 by swoo60
) HCl to pH<2: Cool to 4°C | Methane, Ethane & Ethene
VOA Vial 40 mi 3 p by RSK175
' o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 m 1 é”ﬁfgtate & NaOH; Cool | 5 ide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
| Poly 250 mi 1 Cool to 4°C NOs;, SO, & Cl; by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter 1 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

FIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. ] RESULTS (UNITS) I COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

GENERAL INFORMATION WEATHER _ /s G o0l AIR TEMPERATURE s ©

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CAR/TRUCK []BUS Xl PLANE [ ] COMMERGCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: 1. Toci<de,. L. Doy lou) SAMPLING OBSERVED BY:

DISCREPANCIES:




ocation DSCR -

ol

- £10

identify Measuring Point (MP): oo

Site Name

(eg. Top of Casing)

fell 1D; . m 1/ F() S- Depth to Screen below MP: Z\ Jﬁ‘ ofscreen  2b.5G  of screen
jeld Sampling Personnel: _ Qop, 1 Fonister T Top ““Bottom
| aacon Barbw)  Pump Intake at (ft. below MP): 24§
Purging Device (Pump Type):  puadpeb Pusd
Date Time Depth to | Pump Dial | Purge Rate |Cum. Volume] Temp.| Spec pH DO DO Ferrous | Redox Comments
Water | Setting (1) Purged Cond. FlowCell | Hach TestKit lron Potential
Below MP mglL Tore PID
24 hr ft mb/min liters deg. C |umhos/cm| pH Units mg/L.  |{high)] (low) mg/L mV e
0-Fo| 0930 30as | 250 .06 0.4 | ¢.2°]2.64 12 | 1.8 3
440 20 050 1100 2o (M6 | 6ng 1,32 Y2 1.4 BNl
[O60 2011 [Oo ML [ 171 8O 72 D
10(0 20,5610 14p |15 . 65 69 |O
\pzo 20 7810140 (008 | 16> O | O
1020 21060 ¥4 o4 | 88 Lo
1040 2126 0.145] b, 1Y | « 74 59 1o
1050 2.53|0.1457 |, 13 | 5% 57 | O
\;’Gv\m\\r\(ed CU" | !20
b0 2 1030 Couldnt gud o HeO \pvel \)‘!L

wokg ¢ ms" belpe dAa pusg

1) Pump Dial Setting (eg. Hertz, cycles/m

JSE FIELD SAMPLING REPORT FORM

n, etc.)

TO DOCUMENT SAMPLE COLLECTION




LA

1MW, P LaNINs 8 8 VAN

JOB NAME DSCR MNA —-OU 7

FIELD SAMPLING DATE [6/9/e( TIMEAZIS
REPORT SAMPLING POINT MW ETA — 14
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D. NO.: _MIOF TA- 14
MATERIAL: X WATER []soiL [] SLUDGE [] OTHER (LIST)
TYPE: X GRAB (] COMPOSITE [] OTHER (LIST)
HAZARDOUS?: C1YES CJNO ] UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 Efgo“ topH<2; Coolto | 146 by sW9060
. HCl to pH<2; Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 mi 3 p by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSKA75
Poly 500 ml 1 ZnAcetate & NaOH; Cool | g e by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOs, SO, & Cl, by E300
i HNQO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

| FIELD MEASUREMENTS

PARAMETER

EQUIPMENT 1LD.

[ RESULTS (UNITS)

l COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VQLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

!

GENERAL INFORMATION

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

WEATHER _ (&Z2Ar 54““,4% AIR TEMPERATURE _ b@° F

MODE OF SHIPMENT:

] CAR/TRUCK

[1BUS

PLANE

L] COMMERC!P:L VEHICLE

QA/QC

SAMPLE COLLECTED BY: \7?(//4/4&@/

DISCREPANCIES:

SAMPLING OBSERVED BY:///Z%/




Location DSCR - 0(// 7 Ideﬁtify Measuring Point (MP): T@C/

Site Name (eg. Top of Casing)
Well ID: /VA/[:T-A -]4 Depth to Screen below MP:  2¢,92 ofscreen __ 40.92  _of screen
Field Sampling Personnel: Chrid Lo, Hdom g O61 Top ~ Bottom
Bl Yaie Pump Intake at (ft. below MP): 2g.92"
Purging Device (Pump Type):  p aDpeg pewp
Date Time |Depthto | Pump Dial | Purge Rate |Cum. Volume| Temp.| Spec pH DO Do Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Celt | Hach TestKit Iron Potential
Below MP mgiL , -
24 hr ft mlJJmin liters deg. C |umhos/cm| pH Units mg/L {high)| (low) mg/L mV /M'rél\&/;f‘/
[o/4/e 1510123.57 g0 | .| 15.78.572 |11-:02| 6,78 251 q94
1520|2353 %0 o~ 573,479 j0.01 5,70 /|5 | 4%,
1530123 ¢l %0 D 15972 19,98 | 569 9 799
1519 '
155 |23 49 90 | .5 lisgol.45q |7.51] log jo | 25]
1400|2370 60 | .6 layil.445(782 |/05 jo | 1)>
1610 |23, 72 90 | 7 V5.84| /939 |7,8] |j.03 9 £5
162023, 77 90 | .3 1545\ |81 |L.O7 1L | &3
1690(75, %] 50 | .0 |15ka2].439 |9:84 | 1,04 A | 7
iolq!os o 3 0.6

(1) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



JOB NAME DSCR MNA-0QU 7
F|ELD SAMPL'NG DATE /&o/%/©/ TIME ‘A /o
REPORT SAMPLING POINT MW FETA- il
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D. NO.: _MWFTA -
MATERIAL: B WATER [JsoiL (] SLUDGE (] OTHER (LIST)
TYPE: Xl GRAB ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: []YES CINO ] UNKNOWN
CONTAINER PRESERVATIVE/
—BE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 Z’jgo“ topH<2; Coolto | 56 by SWo060
. HCl to pH<2; Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 mi 3 p by RSK175
' o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | o 1eie by £376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter 1 4°C 6060B/7470A -
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

lotal wegee) - 5gal @ end & \wePlone, D> clOn §/¢Jé{4 3 oG Y
Colea. ” O J e,

FIELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. | RESULTS (UNITS) l COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

- GENERAL INFORMATION WEATHER (S70ae gt 4 AIR TEMPERATURE __ (5

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

 MODE OF SHIPMENT; [] CAR/TRUCK []BUS  [X] PLANE ] COMMERGIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: _ L_— SAMPLING OBSERVED BY: A7

DISCREPANCIES:




Location DSCR -

Well ID:

U7

¢ )
ldentify Measuring Point (MP): TEC/

" Site Name

MWFTA - o

Field Sampling Personnel:

K. relams

[ . Goréenhia..) Pump Intake at (ft. below MP):

{eg. Top of Casing)

Depth to Screen below MP:

Top

Purging Device (Pump Type): .

Bottom

So.)
LTS nereie pumd

L\Ils‘ of screen 57_,33’ of screen

Date Time Depth to | Pump Dial | Purge Rate { Cum. Volume Temp. Spec pH DO DO Ferrous | Redox } Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Tast Kit lron Potential] —
Below MP mgiL 'w“‘b /
24 hr ft ml/min liters deg. C [umhos/cm| pH Units mg/L.  |(high)] (low) mg/L mv NTD
/af0l] 1000 | 32.62 45 N2 A= ~23]|-0.0
1010 35,28 (45 A4/l &. 32| 50| 555 ¥ 3| 40.g
lozo | 3455 g0 | & (.51 0093 3.0/ /8 |so.o |
10 30| 2%, 20 ) | st .. 2 07C| 3.¢0 ~5/ L% ¢
(048] 2, 28 44 [ 12881 5.9 /0-3¢| 3.0 /¢ | 73.
1053 | 2640 45 | w32 5 75092 349 —~5 715/
1l 08 |3l 4| 45 [ (8 58108 SHF L 56 1353
U 32|20 40 45 I Wa|s22ipof| 38 R AE
IERERZ= 45 |\, s o] 795] <% 352
FAEZZ: 95 |35 VWG| 4958|1012 3 7651465
iblo 1 O

{1) Pump Dial Setting (eg. Hertz, cycles/m

n, etc.)

USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



FIELD SAMPLING
REPORT

VAL TN L AIAT 1 T NN

JOB NAME DSCR MNA - QU 7

DATE __io|4 o) TIME auaisS22

SAMPLING POINTMW ET7A —23
(LOCATION)

DEPTH

 SAMPLE INFORMATION

SAMPLE I.D. NO.: _ MWE TR~-223

MATERIAL: DJ WATER []soiL [ ] SLUDGE [J OTHER (LIST)
TYPE: X GRAB [ ] COMPOSITE [J OTHER (LIST)
HAZARDOUS?: [1YES LINO [ UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 mi 3 zjgo“ topH<2; Coolto | +56 by sWo060
. HCl to H<2, Cool to 4°C MethaHE, Ethane & Ethene
VOA Vial 40 mi 3 P ool 1o by RSK175
. R Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 1 é“ﬁfgtate & NaOH; Cool | g ifide by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOjs, SO,4 & Cl, by E300
. HNO; to pH<2; Cooi to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

PFIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) l COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

] CAR/TRUCK

[]BuUS

X PLANE ] COMMERCIAL VEHICLE

QA/QC

DISCREPANCIES:

‘HALLETTE CLiizu—

SAMPLE COLLECTED BY: [ e2erid MMARKLHA DA

SAMPLING OBSERVED BY:




»cation DSCR - {10 F

12eci-i-lw 2%

Site Name

identify Measuring Point (MP):
(eg. Top of Casing)

ol

i
.98 of screen

i
3b.9¢ of screen

ell ID: MWETIs - 25 Depth to Screen below MP:
eld Sampling Personnel: gz i LA Top , Bottom
ik Pump Intake at (ft. below MP):  34.9%
Purging Device (Pump Type):  nuianfce fump
Date Time | Depthto PumpﬁTzl Purge Rate [Cum. Volume| Temp.| Spec pH DO DO “Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Test Kit lron Potential
Below MP mg/L

24 hr ft mb/min liters deg. C {umhos/cm| pH Units mg/L.  |(high)| (low) mg/l mV
nfifoi o820 | /275 140 6.5 0,195 4.70| 177 11 2 | Veex ogoopovs SULFUR
J9foi | ne 3€ ] /1275 140 /b.se | 0,506 Y. bH | 11,15 16> | SmEde, Loun )
fafei ol4e 1,2.75 14D .35 1 gCob Y. (M 1.8 9l :
3/sfei| 0BS O] 12.75 ;4D 7.6 (0500 | Y. A | &Y' Y
Jifei |0 B0 |ia75 1Yo 1283 0 @94 | d.LH | 07 @7
yifeil o770 2. 77 5 O Ja28lnqdo |4, 5] 0. 31 QY
gz | ozo 11207 140 184010487 | H-lib| 0.0 B2
o] 6930 | 1270 IHO g9l 0,485 | Y blblo4D 80
59/ 690 | g3, 71 i40 g o] o4l | LT 027 16
7ol oyso | 77 4o a3 tne | 4,67} 0,07 77
77
ogofe |icco |jo. 2% I4® gy o493 |8 |e.oo e
Jalot L1010 |12-37 1o 19,671 0 4w |1}, %] 0. 00 1S
=7 ' .
fafo(| o1 li2.77 4o 4210 0o |4 01| 0.02 15~
r T

jbio o) Yb

n, etc.}

1) Pump Dial Setting (eg. Hertz, cycles/m
JSE FIELD SAMPLING REPORT FORM T0

DOGUMENT SAMPLE COLLECTION




FIELD SAMPLING
REPORT

| B A

DATE [pifye’

LEZ A AR A

JOB NAME DSCR MNA - QU 7

DEPTH

SAMPLING POINT DMW -29 8

TIME _§20

(LOCATION)

SAMPLE INFORMATION

SAMPLE I.D. NO.: _DMW~-29®

MATERIAL: DX WATER (] solL [ 1 SLUDGE [] OTHER (LIST)
TYPE: ] GRAB [] COMPOSITE [] OTHER (LIST)
HAZARDOUS?: [ YES [INO [ ] UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 ?3(?04 topH<2; Coolto | 156 by sW9060
. HCI to pH<2; Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 mi 3 p by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | o 1646 1y £376 1
to 4°C
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NQOj3;, SO, & Cl; by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

N0 ador ,S/i?ﬂ' (»’16(/0/1!('5/1 [@;’[)/

FIELD MEASUREMENTS

i

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps - Pittsburgh, PA

PARAMETER EQUIPMENT I.D. [ RESULTS(UNITS) |  COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
GENERAL INFORMATION WEATHER _( feas (ol AIR TEMPERATURE __90° /~

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[] CAR/TRUCK

Xl PLANE

[ ] COMMERCIAL VEHICLE

QA/QC

SAMPLE COLLECTED BY: 2. Barkw

tp. Fociste 7

DISCREPANCIES:

SAMPLING OBSERVED BY:




Location DSCR -

oy 7

FTA

Site Name

DW_ A5

Identify Measuring Point (MP).

(eg. Top of Casing)

ToC

\I"\\ZT\U\"’?“\

Depth to Screen below mp* Soes—of screen™CE£%=%®~ of screen

Song

Well 1D
Field Sampling Personnel:  [pucen D6/ b Top Bottom
Robee bt torsies Pump Intake at (ft. below MP)" X328 Ug.uc
Purging Device (Pump Type):  pLmdpty powad
Date Time |Depthto | Pump Dial | Purge Rate [Cum. Volume| Temp.| Spec pH DO DO “Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach TestKit Iron Potential
Below MP mgiL Toy b ),

24 hr ft ml/min liters deg. C jumhos/cm| pH Units mg/L  |(high)l {low) mg/L mV 72;' é/d/ﬁ
6901 |§:j0 |AD3 %opﬁ 200 14591 0,043 5,40 1. ]I 13 |55

Y20 145.1% | 40 g5 44610062535 |0.40 15¢ |25.2

30 PR 175 BY9|0.0p2 |52 10,30 \7Z |50

£40 R0 062|522, [0, 5] ‘77 |5

{50 By Ol 5924 |0.92 155 12,8

200 Well con doy Jeft ok T

ceYv i Yo sampla O\H_&v md\ fec\ﬂarggg
Plyened) Jo well o 1350 onl,
ror%ara/J o 4],/ /’ Jid gk Sam‘oé.
1002 Redumid Y ek on VO 11001
and éqmpleo{ at £20

V00 “ o

(1) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
CTION

USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLE



| B L A LN A N IR AT A A

JOB NAME DSCR MNA-0QU 7

FIELD SAMPLING DATE so/, /o, TIME 7/ 52
REPORT SAMPLING POINT MW ETH -7
(LOCATION)
DEPTH __ /0. 35/7 /25
SAMPLE INFORMATION SAMPLE I.D.NO.: _MWFTA -7
MATERIAL: WATER ] soiL [] SLUDGE [ ] OTHER (LIST)
TYPE: X GRAB ] COMPOSITE [CJ OTHER (LIST)
HAZARDOUS?: []YES I NO 1 UNKNOWN
CONTAINER PRESERVATIVE/
~VPE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HClI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 :'3(?0“ topH<2; Coolto | 156 1y sweoso
. HCI t H<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 op ool to by RSK175
) o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 mi 1 ZnAcetate & NaOH; Cool | ¢ e by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by £310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter 1 4°C 6060B/7470A
) HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
[é&/ﬂmz 7 é,‘é./ M@(di CAediil g/’ e mog-/QW—

M&zf WML/L G frr St . Ab oAop—~
FIELD MEASUREMENTS

PARAMETER | EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR: COLOR, ETC))

GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL ~ North Canton, Ohio/Microseeps — Pittsburgh. PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CAR/TRUCK [1BUS PLANE [ ] COMMERCIAL VEHICLE
QA/QC

SAMPLE COLLECTED BY: AL £bloseerr /7. //U/O/{US@(MPUNG OBSERVED BY:
DISCREPANCIES:




cation DSCR - OW 1 Identify Measuring Point (MP): Toc
Site Name (eg. Top of Casing)
2l 1D s E1A-T] Depth to Screen below MP: \L.28 " ofscreen {7, \s' of screen
Top Bottom

id Sampling Personnel:

Pump Intake at (ft. below MP): 1515’

Ve ADAMNS
T- Michels Purging Device (Pump Type):  ncegoph Posre
Jate Time | Depthto | Pump Dial | Purge Rate |Cum. Volume| Temp.| Spec pH DO — DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach TestKit fron Potantial| v wesiniy
Below MP mg/L.
24 hr ft mbL/min fiters deg. C |umhosi/cm| pH Units mg/L {high)] (low) mg/l mV ASTUA
hlov | 120 | ioag
icHo |16 2% A0 gy loago  [Hae [ 1WY 1S3 K2
eS| w.2% 200 .51 |oabg A0l o.%9 2 sS4
Noo 200 b2 |8 W |70 &4 3o
Wo 200 WCogo o lby Yo | 0 3% | \¥
W2o pXvle] 1%:M1 1 Okl “.03% V.04 A3 X
WY o 16.3% 300 V-S4 oo (Hes ¢-40 3%4 4.0
WMo Jie-3% 200 V.0 e tbo | QW08 | ©.82 WY 191
100 3 o
1) Pump Dial Setting (eg. Hertz, cycles/min, etc.) :

ISE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION




Ground Water Sampling Log

Project [ XK.

Site

Py

Well Depth 2

Screen Length

-
v

WellNo. MLUETA- 7] Date

10/ [ot

Well Diameter _2 “ Casing Type E[rj( -

Sampling Device _(QED Tred. Blacudising type Jeglow-lived PE  WaterLevel __10. 35
Measuring Point BT2(_. Other Infor
sampling Personnel__ K Ao - //"r“uz'oz@kp
Time | pH | Temp | Cond. | Dis.O, | Turb. | [ IConc | g@@| pri> Notes
ndo |Lr2 | 19/ 0. 50| (K| 152 353| 4O
ws0| Y09\ (880 4f| 085|574 3721 0o ]
/oo | 407|862 a./@f 707 2.0 Y| ve
1 o|Yof | 8520 3] /10 | 48 3591 90| sbrin up |
/20 4/0_3 BL7\0./6/| 109 (.8 392| CO| s/ pF
/30 %‘05 /X‘Sf/(?/w 0.%0 f@ 3«?7/ OO0 Loyt o
1o |40 (.09 000 052,07 507 | 05| patersiig
ﬂdﬂé&gu |
DOFlax «
Tarh flux
L7772 Hrfcef
7 i |
77 Gl
V%‘;‘ o
Lo Senfle
S o g
/&M"M{szﬂf

Type of Samples Coliected

Information: 2in = 617 mUft, 4 in = 2470 mifft: Vol_ = nr*h, Vol  _ =4/3n 1




FIELD SAMPLING

REPORT

§ VNS LR,

DATE IO/OI /O f

VENJNS B 8 & NSNS

JOB NAME DSCR MNA-QU 7

DEPTH

li

TIME 230
[
SAMPLING POINT PWEYH —2

(LOCATION)

EAMPLE INFORMATION

SAMPLE I.D. NO.: _PWFTA-2Z

MATERIAL: D WATER []soiL [] SLUDGE ] OTHER (LIST)
TYPE: X] GRAB [ ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: ] YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/
TYPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Coolto 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 ?3504 topH<2; Coolto | 66 1y sWa060
) HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
! o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | ¢ a4 by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by £310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
) HNQO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LFIELD MEASUREMENTS

[ COMMENTS

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS)
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
GENERAL INFORMATION WEATHER _Clese 4 P Clugly AIR TEMPERATURE _ % b5°F

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA

SPECIAL HANDLING: FedEx

DISCREPANCIES:

MODE OF SHIPMENT: [] CAR/TRUCK [1BUS X] PLANE [ ] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: C. Clale SAMPLING OBSERVED BY: R Giskec




JOB NAME DSCR MNA - OU 7
FIELD SAMPLING DATE o)1 1o TIME 1230
T U
REPORT SAMPLING POINTPWFETA -2 QA
(LOCATION)
DEPTH QA Split
SAMPLE INFORMATION SAMPLE I.D.NO.: _PWFTA-2QA
MATERIAL: <] WATER ] soiL ] SLUDGE [J OTHER (LIST)
TYPE: X] GRAB ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: [ ]YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/
—UBE VOLUVE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 mi 3 ?jgo“ topH<2; Coolto | 116 by sWo060
. HCl to H<2; Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P © by RSK175
] R Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | o 646 by £376.1
to 4°C
Poly 250 mi 1 Cool to 4°C Alkalinity by £310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
X Poly 1 Liter 1 4°C 6060B/7470A
A0 1 von-viet 56 1 NorTe Hydregerby AN

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE,; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

DISCREPANCIES:

PARAMETER EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
GENERAL INFORMATION WEATHER Cleac o P, ( ‘wch’{ AIR TEMPERATURE A Sof

SAMPLES SHIPPED TO: CEMRD — Omaha, NE

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [T] CAR/TRUCK [1BUS PLANE ] COMMERCIAL VEHICLE
QA/QC

SAMPLE COLLECTED BY: __ (- (iai¢ SAMPLING OBSERVED BY: __ ¥. Vo Sle~




FIELD SAMPLING

REPORT

| AN ™R A A T ATAE i M A0 e

JOB NAME DSCR MNA -0QU 7

DATE __1ofoi[o| TIME (206 |
SAMPLING POINT O3 1D UP -3
(LOCATION)

BEPTH bupet P\WETA-2

SAMPLE INFORMATION

SAMPLE I.D. NO.: QU T DUP -3

MATERIAL: XIWATER [IsoiL [] SLUDGE [] OTHER (LIST)
TYPE: GRAB [[] COMPOSITE [J OTHER (LIST)
HAZARDOUS?:  []YES [JNO ] UNKNOWN
CONTAINER PRESERVATIVE/
—E VOLOVE NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 m 3 23304 topH<2; Coolto | 16 by sWo060
. HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
) R Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSKA175
Poly 500 m 1 Zrieetate & NaOH: Cool | sufide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO4 & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

FIELD MEASUREMENTS

PARAMETER

EQUIPMENT 1.D.

|  RESULTS (UNITS)

| COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

IGENERAL INFORMATION

WEATHER _Clese 4 P- Cluudy

l

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps - Pittsburgh, PA

SPECIAL HANDLING: FedEXx

AIR TEMPERATURE

==

MODE OF SHIPMENT:

] CAR/TRUCK

[1BUS

X] PLANE

[J COMMERCIAL VEHICLE

‘QA/QC

SAMPLE COLLECTED BY:

DISCREPANCIES:

G el

SAMPLING OBSERVED BY:

R, Tocistay




Location DSCR-  C U1 Identify Measuring PointMP): 1, 0. (.
H

Site Name (eg. Top of Casing)
\ ]
Well 1D: FWETA-2 Depth to Screen below MP: 271.0% of screen _“\2.09  of screen
Field Sampling Personnel: ROBERT FORISTER Top , Bottom

CHARLETTE CLARK Pump Intake at (ft. below MP):  ©\0.0%
Purging Device {(Pump Type):  w.gopg0 pva?

Date Time | Depth to | Pump Dial | Purge Rate | Cum. Volume| Temp. Spec pH DO DO Ferrous | Redox | 17, b. Comments
Water Setting (1) Purged Cond. Flow Cell | Hach TestKit lron Potential
Below MP mag/L

24 hr ft ml/min iiters deg. C |umhos/cm| pH Units mg/L {high}l {low) mg/L mv
ool oes |24 B0 200 wez | (o1 | ieqlja.uy e 45. | !’ drow devsn decreane Flow
ool 105 125 18 200 luea | 1.oo [10.7612 @l a2, 5.7 ’
o] 115 13575 | 200 M3 (00 1102|266 126 14.0
inbi f61 [125 ILC;WL{ 2.0 .62 too |11,0%]|2.65 - 19 2.9
tejoge | LB |36 O 41120 4.98] e0 |1103]Q 68 27 a4 Pid__ 0.0 Ser all #he cbay
iglodfer] 1iH ™ 4 \ RO [mapf beo 110213 .76 ~33 | a.b
fojoifet (155 126.65 Hluno 1520 .99 |10\ 2,61 R 12,5 deawdown cegao d

e Mo

(1) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



] JUD INU, 1LUU =1 1000
JOB NAME DSCR MNA - 0OU 7
FIELD SAMPL'NG DATE IC-1—-¢)y TIME (3Ce
REPORT SAMPLING POINT MW FT6A -2946
(LOCATION)
DEPTH
AMPLE INFORMATION SAMPLE I.D.NO.:_MW FTA -296 Ms,lMSD
" MATERIAL: WATER ] soiL ] SLUDGE ] OTHER (LIST)
TYPE: GRAB ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: []YES CINO ] UNKNOWN
CONTAINER PRESERVATIVE/
~BE VOLOVE NUMBER PREPARATION COMMENTS
VOA Vial 40 mi o  pq HCI to pH<2; Cool to 4°C | VOCs by SW8260B
) H,S0Q, to pH<2; Cool to .
VOA Vial 40 ml ¢ 29 430 TOC by SW9060
. A HClI to pH<2; Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
, o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
; ZnAcetate & NaOH; Cool )
Poly 500 mi i3 A Sulfide by E376.1
Poly 250 ml v 13 Cool to 4°C Alkalinity by E310.1
Poly 250 m o 13 Cool to 4°C NOs, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

FIELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
GENERAL INFORMATION WEATHER _ Cle. AIR TEMPERATURE __ 7CF

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[ ] CAR/TRUCK

[1BUS

I PLANE

(] COMMERCIAL VEHICLE

‘QA/QC

SAMPLE COLLECTED BY:

DISCREPANCIES:

WY/ A
(////M\ ~ SAMPLING OBSERVED BY: %/




Location DSCR -

ou?

Identify Measuring Point {MP).

ToC

Site Name (eg. Top of Casing)
Well ID: VM‘A) FT’/) 'ult?g Depth to Screen below MP: SC\.gg, of screen ‘b‘\-%&1 of screen
Field Sampling Personnel: Loris L0, Hee, Age ~ Top Bottom
‘g:‘—ll Were Pump Intake at (ft. below MP): gﬁ.ég’
Purging Device (Pump Type): 50084 pump
Date Time |Depthto | Pump Dial | Purge Rate | Cum. Volume| Temp. Spec pH DO DO Ferrous | Redox T“k b
Water Setting (1) Purged Cond. Flow Celi | Hach Test Kit Iron Potential ’
Below MP mg/L —p
24 hr ft mbl/min liters deg. C |umhos/cm| pH Units mg/L.  |(high)| (low) mg/L mv N/ (4’
76/ | HO| 2371 50 ©C7 1771292 1R8] 4,57 ~lte [ (30
i0se | 2o A3 70 1257 1398 | .75 ~122 | 470
1100 | 25.9¢ , O 6. ¥ | 256 1300 | [5Y |-(2e | 990 -
10 |<e.5 Re 16,4255 |1304 | O€9 521 990
I{20 |01 30 | )1p 4| 25% (306 |0 o9 -/8¢, | GO
1120 129,29 45 M (RT 1251 1207|035 -137|.560
1140 130,19 YO Ips |=5Y [130¢| ©.3? —/ 28| (T
150 3.4 .46 et |50 1308 |C 33 27 273
1200 | 32() SO 16,8 |47 [130Y |0 %% —/26 | 24
1200 | 339) 98 Ky |43 |1X06t 0.3 -120| 35
(230 — 42 |67 2% [1295]0.28 72|23
V1250 [36.16 70 169 |90 13- |0.HS -113 | 29
o0 E 2
(1) Pump Dial Setting (eg. Hertz, cycles/min, etc.}

USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



JOB NAME DSCR MNA —0QU 7
FIELD SAMPLING DATE/O/Z fo1 _ TME OF00
REPORT SAMPLING POINT MWlETa - 18
(LOCATION .
pEpTH A weke: 2 8.85 FTBIK
SAMPLE INFORMATION SAMPLE I.D. NO.. _MWFTA- \8
MATERIAL: <] WATER [JsolL [ 1 SLUDGE (] OTHER (LIST)
TYPE: Xl GRAB [] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: []YES [INO 1 UNKNOWN
CONTAINER PRESERVATIVE/
—~PE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 :'3§O4 to pH<2; Coolto | 1656 by sW0060
. HCl to H<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Coolto 4°C RSK175
Poly 500 ml 1 i”ﬁ‘fgtate & NaOH; Cool | ¢ fige by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

WELL PURGlNG VOLUME: SAMPLE APPEARANCE ODOR; COLOR ETC)

FIELD MEASUREMENTS

PARAMETER EQUIPMENT 1D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
GENERAL INFORMATION WEATHER lesc  ~ 720 °F AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[] CAR/TRUCK

[1BUS

] PLANE

[ ] COMMERCIAL VEHICLE

QA/QC

SAMPLE COLLECTED sy-C. P U\f\"ﬁd‘q/ L. (Vo cKham SAMPLING OBSERVED BY: &- F Guvada

DISCREPANCIES:




Location DSCR - _ ()() Identify Measuring Point (MP): B0 (-

Site Name (eg. Top of Casing)
Well ID: m 11 );‘/’T’A ~| ?) Depth to Screen below MP: L\b-'—\C\‘ ofscreen  5\.M4'  of screen
Field Sampling Personnel: &epgpe Plion o Top Bottom

; Pump Intake at {ft. below MP): ‘-\q.t\q'
Purging Device (Pump Type):  hoapper pumd

Date Time |Depthto | Pump Dial | Purge Rate | Cum. Volume| Temp.| Spec pH Do DO Ferrous | Redox ’Dws Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Test Kit Iron Potential
Below MP mg/L
24 hr ft mli/min liters deg. C |umhos/cm| pH Units mg/L {high)l  (low) mg/L mv AT LA

f:?;/l/bl Isap | 32t o2p 2 || (.82 Lo | ua
154 |31 © 20 wurfuai .23 Wbze |79 |p.20 2 | 24D
et 27 10125 (g 0. 20 e 1 (9.9
lppse | 28,2 [ ozt | g |0.32 R |l @
lwig (Bo2|0. 024 |(,80 |04 -5 % |13 A
le 25 A0S lp.e210. 30 7z L7
53 8.1 |o et L85 |0 2 74 119
%S [ lzleteg |t |0 e -%% |92

Bijer (eSS |uo e (1410018 |29 | 0.3 “Fe |1 9.

T %

\b!z.IO\ 1105 ) L

{1) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



FIELD SAMPLING

JOB No. 12001-1-1633

JOB NAME DSCR MNA - QU 7

DATE ,0/2/e TIME _osmg |
RE pORT SAMPLING POINTMW ET& ~\7
(LOCATION)

DEPTH

whal 20.5o' BT,

SAMPLE INFORMATION

SAMPLE I.D. NO.: MW FTA-\Y

MATERIAL: ] WATER ] solL ] SLUDGE [] OTHER (LIST)
TYPE: X] GRAB [ ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: ] YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/ :
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 mi 3 ?35’04 topH<2; Coolto | 106 by sweos0
- HCI to pH<2; Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 mi 3 P by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSKA75
Poly 500 m 1 ZnAcetate & NaOH; Cool | o 546 1y E376 1
to 4°C
Poly 250 mi 1 Cool to 4°C Alkalinity by £E310.1
Poly 250 mi 1 Cool to 4°C NO,;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNQO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

PARAMETER

EQUIPMENT 1.D. |  RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

clear' pum:a/@ Tome/mtin « LSmLl/mn . 015 2) drawdd sewr—
_Yewséd o sl for avd 02 /o, Lemdved apousr ¥ gadors— .

GENERAL INFORMATION WEATHER JM/R;/ « qfear AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps ~ Pittsburgh, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK [1BUS Xl PLANE (] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: I‘C'C/" SAMPLING OBSERVED BY:TI:-A}

DISCREPANCIES:




Location DSCR - (e[S %! Identify Measuring Point (MP): ol
Site Name (eg. Top of Casing)
Well ID: MW ETA 1T Depth to Screen below MP: L\b(gg‘ of screen  £\.%$ " of screen
Field Sampling Personnel: Top Bottom
L. ANAMS Pump Intake at (ft. below MP); v\ 85’
T, ANHoLS Purging Device (Pump Type):  pumopse Pivep
Date Time | Depthto | Pump Dial | Purge Rate | Cum. Volume| Temp. Spec pH Do DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach TestKit fron Potential| Tutd 1y
Below MP mg/L
24 hr ft mb/min liters deg. C |umhos/cm| pH Units mg/l.  l(high) (low) mg/L mV AFTA
wohloy | mse | 25.88
159R |23 .00 15
1551|2928 15 2vo1|vao |96 | 8-3% ~\0b | 70
hel | 200 s 20 | vq0 | 1NAS | 7.8 ~voH | g
ACAN FARN B 26-6h | \-g¥ w.a | al -4q | \g.\
Yoy | 33Mg %o Aa ALY fureot | AR ~4s |3.3
Wa® | 3z 2o V4,85 | v.8h 2.0\ A -9 X
©llor | 0%2¢ | 2€97 o ik | \Xs | heay |9z o O
0%35 |2 %o lgaz | Lgy | uaz | €9% “%b | <o
oS | 3o, bl %0 ) | agz 1 heay | RS “9€__{S.o
O%5s | WAy %o %530 W1s | haw | AS =10y |so
040g 0 \waz | L7k hay | 216 -i03 |3.S
ots | B3.20 %e V. | wag gy | ban ~108 2Lk
\NoS b o

(1) Pump Dial Setting (eg. Hertz,
USE FIELD SAMPLING REPORT F

cycles/min, etc.)
ORM TO DOCUMENT SAMPLE COLLECTION



Ground Water Sampling Log

Project_DYOCRK. site_OUT] Well No. WLUETA -1 Date _10/1 lol - IO/Z/OI
B e GED g e Sl o P T o i ey
Measuring Point “BITOC. Other Infor 2650 on tof2]0])
sampling Personnel__K Adan o I/’f— LDictinl =
“Time | pH | Temp | Cond. | Dis.0, | Tumb. | [Jeshc |oRP| PID Notes
el 1551|114 | 2203 .90 | 3.38 | 7.0 i, | 0.0
ol | 11457 2040 1.90 | 7.38 | 3.4 Lo |o.0
G (( ] (1,97 20-6[] .88 | TGl | IF:] 99 |©-0
(Z]| DIDINET READ| - EMFATIED| OUT HORIPE/ | Ple of ey -
(24 2.01]19.?24] ! (.99 | .03 12 -95 0.0 | pubbles .
(024 12:01]19.95] 1.9 | 90 | 1.9 195 |o.o
>/z/o| o9 251 s | 1518 | (89 912 | 5.0 | |60
b8 351,93 11513134 | /8 | 5.0 -9 |o-0
545,94 1182 (62| T8 | S0 -8 lo.o
o5 L1194 1554 178|728 | 5.0 -0l |o.0
eos| 194 1543 1 | Me |55 03| 0 0 |parareters ek
02423 (/95| (457 (75 | 9?2 | R ~05] 0.0 | B0 samh Asl
dejor || [T05 Bach Tes+
A

Type of Samples Coliected

Information: 2 in =617 miift, 4 in = 2470 mift: Volm = 1ir*h, Volwhm = 4{3n r



FIELD SAMPLING
REPORT

| vVOL INU, 14UV I-1-1009

JOB NAME DSCR MNA

-Qu7

DATE _i2 Joz |o]

SAMPLING POINT MWETR - 19

TIME _©g40

(LOCATION)
DEPTH

SAMPLE INFORMATION

SAMPLEI.D.NO.: MWNFTA - &

MATERIAL: WATER []soiL [] SLUDGE [] OTHER (LIST)
TYPE: XI GRAB [ ] COMPOSITE [ ] OTHER (LIST)
HAZARDOUS?: CJYES CINO [] UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 Z’jgg“ topH<2; Coolto | 50 1 swoo60
. HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 m 3 op © by RSK175
] o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | o iaqe by £376.1
to 4°C
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NOs;, SO4 & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter 1 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

SAMPLES SHIPPED TO: STL = North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

PARAMETER EQUIPMENT |.D. | RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
IGENERAL INFORMATION WEATHER __C LEAR AIR TEMPERATURE =¥

MODE OF SHIPMENT:

[ ] CARITRUCK

[]BuUS

X PLANE

[l COMMERCIAL VEHICLE

rQAIQC

SAMPLE COLLECTED BY: C. CLPEK

DISCREPANCIES:

SAMPLING OBSERVED BY: K. FOR(STER




Location DSCR - *9‘(749 oUT) identify Measuring Point (MP): -~ac. )

Site Name (eg. Top of Casing)
well ID: MWFTA - 19 Depth to Screen below MP: %1 .22" of screen Qaz.2y  of screen
Field Sampling Personnel:  p.b.~t Foristec Top Bottom
b oelene Lhrk Pump Intake at (ft. below MP): “o0.2%
Purging Device (Pump Type): . aoneq pwn?
Date Time | Depthto | Pump Dial | Purge Rate |Cum. Volumej Temp.| Spec pH DO DO Ferrous | Redox | T, rL., Comments
Water Setting (1) Purged Cond. Fiow Cell | Hach Test Kit Iron Potential
Below MP mg/L.
24 hr ft mU/min liters deg. C {umhos/cm| pH Units mg/L (high}l {low) mg/L mV
roje ot | 1D5D | 2196 | 4 Bee 158 | 0601 | 1e13 | 6.9H 33 14,7 | ZNTENSE IRAWD ewn; BEDUCE
oo | 1,6 S | 31 4 0o 13> |06l S |08 | b b AC 6.3
ejerfsi| 1415 H 00 1039 lo et {065 | 66l 12 |iea
wrovei ] iGas | 35 | M 00 2l o R | 1685 | (.50C b 17.5
jore 33 125 HS | 4 jo0 Joxe | ool 087 | 64O { 18,7
©fothilptS [P 1O | 4 SO 650 (g ol ot | (33 - W
olz] ot LTos ul S

(1) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
USE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



§ SN ING, LUV T 1= 10
JOB NAME DSCR MNA — OU 7
FIELD SAMPLING DATE /O/2/61  TIME 0330
REPORT SAMPLING POINT MW FTH -20
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE 1.D. NO.: _ MWEFTH-20
MATERIAL: & WATER [lsolL (] SLUDGE ] OTHER (LIST)
TYPE: Xl GRAB ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: [ YES CINO ] UNKNOWN
CONTAINER PRESERVATIVE/
~PE VOLOE NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 :’5—504 topH<2; Coolto | 15 1 swe060
A g HCI to pH<2: Cool to 4°C | Methane, Ethane & Ethene
VOA Vial 40 mi 3 P by RSK175
) R Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 1 é”ffgtate & NaOH; Cool | o e by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NOs, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. I RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

A dr9e i/:?/ = O 53?%&4} 20 Od/ﬂ/"

GENERAL INFORMATION WEATHER &/fﬁ r AIR TEMPERATURE E8°C_

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: ] CAR/ITRUCK [1BUS X PLANE [C] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: _Chpis Williemson SAMPLING OBSERVED BY: % %

DISCREPANCIES:




Location

Well ID:

Field Sampling Personnel:

DSCR -

ou 7

Site Name

My F7A4 =20

(Aris &t anmSon

Identify Measuring Point (MP):

(eg. Top of Casing)

Depth to Screen below MP:

/ /e

Top

Pump Intake at (ft. below MP):  75.u3'

Bottom

] ¢
12,43 ofscreen 77743 of screen

Bl L9
Purging Device (Pump Type):  wumopey Pl
Date Time | Depthto | Pump Dial | Purge Rate |Cum. Volume ‘T—eﬁp. Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Test Kit Iron Potential
: 24 hr Bek’: " mb/min liters deg. C |umhos/cm| pH Units mg/L (hlgh;ngl(:;w) mg/L mV f‘{fé'j}ly
o/l 167° |28, 31 60 A 176l %o [11.39] 6.91 5 10 7
1620 128,59 50 L2 s lois5 1643 2.78 -S9 | &/
650 11%.78 1% 3 1.3 |p.i56 |jo.4112.95 -5( 35
640 |28,85 50 4 Y7 10157 |ia4i|3,09 99 | 17
1450 |28.90 S50 S 7710157 iedo|5.iF 98 | 7
LD\.?.\‘D oS 2 D)

(1) Pump Dial Setting (eg. Hertz, cycl
USE FIELD SAMPLING REPORT FOR

es/min, etc.)

M TO DOCUMENT SAMPLE COLLECTION



JJUDE INO, 1AUUT-1-1099
JOB NAME DSCR MNA —0OU 7
FlELD SAMPLING DATE /'0/‘7"/5[ TIME _/03¢C
REPORT SAMPLING POINT MWETA -\
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D. NO.: MWFE TA& - IS }M =3
MATERIAL: [X] WATER ] solL [] SLUDGE ] OTHER (LIST)
TYPE: Xl GRAB ] COMPOSITE [J OTHER (LIST)
HAZARDOUS?: []YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/
—BE VOLUVE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml A 39 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml " 39 Z’jgo“ topH<2; Coolto |+ 1 swe060
' HCl to pH<2: Cool to 4°C | Methane, Ethane & Ethene
VOA Vial 40 m 3 P orte by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 13 zrvieetate & NaOM: ool | suifide by E376.1
Poly 250 ml o Y= Cool to 4°C Alkalinity by E310.1
Poly 250 ml @ 73 | Coolto 4°C NOs, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

PARAMETER

EQUIPMENT I.D. | RESULTS (UNITS) I COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

M 3’.75/44%"43 0%11% 5’::/4%@, Crctle, _es1)

GENERAL INFORMATION

WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA

SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

] CAR/TBUCK [JBUS X PLANE [ COMMERCIAL VEHICLE

"QAIQC

SAMPLE COLLECTED BY:
DISCREPANCIES:

I
CJ: SAMPLING OBSERVED BY: &% A %




i 4
ocationscR- (/[ Identify Measuring Point (MP): T

" Site Name {eg. Top of Casing)
felt 1D:: /7‘://"/;4 - / Depth to Screen below MP: \\\\‘1‘ of screen beOW‘ of screen
leld Sampling Personnel: Chriy boilliransen Top Bottom
Bl _wdie Pump Intake at (ft. below MP): (4.0’
Purging Device (Pump Type): BeApDEY Pusd
Date Time | Depth to Pump Dial | Purge Rate | Cum. Volume Temp.| Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Test Kit Iron Potential
Below MP mg/L. — 1 '
24 hr ft mL/min liters deg. C jumhosicm| pH Units|  mg/L.__|inigh)] (low) mg/L mV / ‘If.é)z/) )‘)f
o925 (.09 zo0 | .75 |04 49216 49122 7 | 55 °
155 | 4,92 Zoo LS |we |.£7/16.62| 6.© 4% | 43
945 | 9,05 oo | 225 |[A8|.6/1151|00 2l | 9/
955 | 1.0% zoo | .00 |96 | ,67216,58|0,0 Ly | 15
1005 | 9./5 200 | 375 /96 | 47316:|60 | -25 | 7
old]on| lg20 | 3.2

) Pump Dial Setting (eg. Hertz, cycles/min, etc.)
)SE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



§ SV INUL LUV =1~ 1000
JOB NAME DSCR MNA — OU 7
FlELD SAMPLING DATE jO/zA/ TIME /4/5
REPORT SAMPLING POINT __ O/ 7
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLEID.NO.. ___M 4/ F 74 - 5
MATERIAL: <] WATER []soiL [] SLUDGE ] OTHER (LIST)
TYPE: Xl GRAB ] COMPOSITE (] OTHER (LIST)
HAZARDOUS?: []YES [JNO [[] UNKNOWN
CONTAINER PRESERVATIVE/
—BE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 ?jgo‘* topH<2; Coolto | 156 by sWo060
i HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 mi 3 P ° by RSK175
] o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 1 gnacetate & NaOH; Cool | suifige by E376.1
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO4 & Cl, by E300
: HNO; to pH<2; Cooi to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C | 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

IFIELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. I RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

/a/w\?wﬁ 3,0

GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: ] CAR/TRUCK BUS X] PLANE ] COMMERCIAL VEHICLE

QAIQC / y J S
/ 16
SAMPLE COLLECTED BY: / - SAMPLING OBSERVED BY: Vl/en 4/ 2

DISCREPANCIES:




cation DSCR -

s ID:

sld Sampling Personnel:

U2

Site Name

M ETA - 3

C /s b /ansin

Identify Measuring Point (MP): TOC_
(eg. Top of Casing)

' i
\\.38 of screen \6.2%  ofscreen
Top Bottom

Pump Intake at (ft. below MP):  \1-28'

Depth to Screen below MP:

Rt Wusie
Purging Device (Pump Type):  p(4opss Prraad
Sate | Time |Depthto | Pump Dial | Purge Rate | Cum. Volume Temp.| Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged, Cond. Flow Cell | Hach Test Kit iron Potential — o\
Below MP m
24 hr Oft mbL/min ‘an{’ deg. C {umhos/cm| pH Units mg/L  |(high) g’(:;w) mg/l. mV QM J
L) i 500 | 5,70 zoo | ,rs iy lod2s 6o | 2.4 sz | &/ z
(310 |5.70 gzoo | Lo |ig%|oil3 |63 |07 s3 | 4
[370 | 370 zeo | 1.5 a7 lons 1630|029 Z |7
/330 | 5,72 00 |20 91 |0i® 644 |6.00 SZ | &
240 | 5,70 200 | 2.5 |22 10j2] 6.12 | 000 4% | 2
/350 | 5. 70 200 | 30 94 |0j21 1640 00D 49 | Z.
[ 150 25 =

1) Pump Dial Setting (eg. Hertz, cycles/min, etc.}

ISE FIELD SAMPLING REPORT FORM T

0 DOCUMENT SAMPLE COLLECTION




FIELD SAMPLING
REPORT

] JOB NO. 1£0U1-1-1605

JOB NAME DSCR MNA-QU 7

DATE _/o/4/0/
SAMPLING POINT DM ~206A
(LOCATION)

DEPTH

TIME j&2-O

;\MPLE INFORMATION

SAMPLE I.D. NO.: DM~ 206A

MATERIAL: WATER [JsolL [] SLUDGE ] OTHER (LIST)
TYPE: X GRAB ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: [ YES CJNO ] UNKNOWN
CONTAINER PRESERVATIVE/
UPE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 :’3(?04 topH<2; Coolto | 156 by SWe060
i HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
) o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 m 1 ZnAcetate & NaOH; Cool | g rie by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NOs, SO4 & Cl; by E300
. HNO; to pH<2; Cool to Total Metais by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

LFIELD MEASUREMENTS

PARAMETER

EQUIPMENT 1.D.

|  RESULTS (UNITS)

| COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

"GENERAL INFORMATION

WEATHER

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA

SPECIAL HANDLING: FedEx

AIR TEMPERATURE

MODE OF SHIPMENT:

[] CAR/TRUCK

[1BUS

B PLANE

[ ] COMMERCIAL VEHICLE

QAIQC

SAMPLE COLLECTED BY: _[unerra mlawwsanwn  SAMPLING OBSERVED BY:

DISCREPANCIES:

[LrretrominE R0 Avus




I

ocation DSCR - DU~ ";7-'—

Identify Measuring Point (MP): A7 ¢ C
Site Name (eg. Top of Casing)
felt ID: TOmw - 2o A Depth to Screen below MP: 7.9 \' ofscreen 22 .41 ‘ of screen
leld Sampling Personnel: Top, Bottom
Pump Intake at (ft. below MP): 20.40 .
Purging Device (Pump Type): &¥S.D nsopEe PumP
Date Time | Depthto | Pump Dial | Purge Rate |Cum. Volume| Temp.| Spec v pH DO DO Ferrous | Redox | < T owra Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Test Kit Iron Potential
Below MP mg/l
24 hr ft ml/min liters deg. C {umhos/cm| pH Units mg/l (high)l (low) mg/L mV e
ohfo)| 25| 414 Qoo 2.4 0.012] SwosS| Lub ig | -3.2
1209 | 9.27 2234 0-BHS WL | 0.1 v |-,.S
1218 | 950 el 08U | S | O.04 L+ p Y
1228 | 4.5% 72.28| 0.92L| 5.6t | 0.0¢ -7 Lo
V' 11238 ] g.0o 1.5¢| 0.9 |5.6( | 0.c0 - |-.1
[248 | q.eo [2X4 2.2 0§23 |5 @( | 0.00 13 | uw<g
1%s4 | a.54 22 1p 925 [ Swi| 0.00 14 | —g.0
45| 4493 V 2249| 0. 3LL| S| | .00 -1% | =S
(150 2. .89
i} Pump Dial Setting (eg. Hertz, cycles/min, etc.)

ISE FIELD SAMPLING REPO

RT FORM TO DOCUMENT SAMPLE COLLECTION




| JUD NO. 1£UU1-1-1000
JOB NAME DSCRMNA -OU 7

FIELD SAMPLING DATE loje/o;  TIME_NIOO
REPORT SAMPLING POINT DMw-22 /&
(LOCATION) ;
pepTH .04 Bl
SAMPLE INFORMATION SAMPLE I.D. NO.. _ DMW~ 22 A
MATERIAL: BJ WATER ] solL ] SLUDGE ] OTHER (LIST)
TYPE: Xl GRAB "] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: [ YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/
—5E VOLONE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 Z*jgo“ topH<2; Coolto | +6¢ by sWe060
: HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 op ool to by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 m 1 ZnAcetate & NaOH; Cool | e by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, & Ci; by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
5:5;13 llon>S ,' '\Icu,/ 81"«01\6 sl Be Sae N Claac NpReance

GENERAL INFORMATION WEATHER __S0° F  Clene ¢§W\¢\qt AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [] CAR/TRUCK []BUS X] PLANE [ ] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: Tauwes aicders SAMPLING OBSERVED BY: vé4rdee W #pans

DISCREPANCIES:




WELL PURGING - FIELD WATER r**ALITY MEASUREMENTS FORM

T)N\\/O 7—-2. A /O‘-\'l identify Measuring Point (MP):

Location DSCR - Tol
Site Name (eg. Top of Casing)
Well ID: N = 22 Depth to Screen below MP: 29851 ”>’\ of screen 3. 3;3 of screen
Field Sampling Personnel: Top Bottom
- AMCHOLS Pump Intake at (ft. below MP): %22 0
. ADBMS purging Device (Pump Type):  BLogoGa, Pump
Date Time |Depthto | Pump Dial | Purge Rate [Cum. Volume| Temp.| Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. FlowCell | Hach TestKit Iron Potential
Below MP mgiL -
24 hr ft mbU/min liters deg. C |umhos/cm| pH Units mg/L  |(high}l (low) mg/L mV lg;_& Dﬁ/?
10 [0S | 1. NS ki 1a.5% |5.96 | 293 04 =23
P . .
09¢s 1-34) 0,315 9% 1 O .99 0.5 =X
joo< | ,1% el 0.51550 | & .1 -\
jolS L2 e. HYS.5Y] e = -
J03S |74 15 L1045 598100 D 0.9 -2\
joss ; logilo.14 |5.95] & Q. -yl
JjoHS | 715 L33 o.4315.95 | © 0.% -3
1525 Z 31o
717 Pumn Dial Settina (ea. Hertz, cycles/min, etc.)




| JOB NAME DSCR MNA -0QU 7
FIELD SAMPLING DATE [D/5/4i  TME 1160
REPORT SAMPLING POINT AEHADE IO
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D.NO.: _AEHADG~ 1D
MATERIAL: D WATER []solL [ ] SLUDGE [] OTHER (LIST)
TYPE: <] GRAB [ ] COMPOSITE [] OTHER (LIST)
HAZARDOUS?: [] YES [JNO [ ] UNKNOWN
CONTAINER PRESERVATIVE/
~VPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 m 3 'jfcs;o‘* topH<2; Coolto | 156 by sWoos0
, HCl to pH<2: Cool to 4°C | Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
] o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | g iide by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO4 & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter 1 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter 1 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

FIELD MEASUREMENTS
PARAMETER EQUIPMENT I.D. |  RESULTS (UNITS) ] COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

VGENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL ~ North Canton, Ohio/Microseeps — Pittsburgh, PA

SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [ ] CAR/TRUCK O BuUsS Xl PLANE [] COMMERGCIAL VEHICLE

QA/QC / WZ/\J
SAMPLE COLLECTED BY: /, // SAMPLING OBSERVED BY: % %

e

DISCREPANCIES:




FIELD SAMPLING
REPORT

DATE _/2/5/6i

MAS S BN, PLLAINS 1 AT

JOB NAME DSCRMNA — QU 7

TIME

J
SAMPLING POINTA E HADG -~ (OQD

(LOCATION)
DEPTH QA Split

SAMPLE INFORMATION

SAMPLE I.D. NO.: _AGHA D& - 10 Q%

MATERIAL: Xl WATER [ solL (] SLUDGE [] OTHER (LIST)
TYPE: Xl GRAB [] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: [ YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/
—oRE OOV NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCl to pH<2: Cool to 4°C | VOCs by SW8260B
VOA Vial 40 mi 3 ;*3(330“ topH<2; Coolto | 156 by sweos0
' HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
VOA Vial 40 ml 2 Cool to 4°C ggﬁ;’;‘fm'de by
Poly 500 ml 1 ZnAcetate & NaOH, Cool | o e 1y E376.1
to 4°C
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NOs, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
(9“959\ AT 20~ T None Hydrogen by AMA19 —

A COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

FIELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
M 2 O gallpra
rd / /
GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: CEMRD — Omaha, NE

SPECIAL HANDLING: FedEx
MODE OF SHIPMENT:

[] CAR/TRUCK [1BUS PLANE [] COMMERCIAL VEHICLE

| QAIQC

/// /ZL?—/ {// /
SAMPLE COLLECTED BY: / //(, / g SAMPLING OBSERVED BY: ?M i

DISCREPANCIES:




J v N T4V 1 L AW

JOB NAME DSCR MNA —-QU 7

FIELD SAMPLING oRTE J0/ls bl T TR
REPO RT SAMPLING POINT oL A DLLE— |

(LOCATION)
DEPTH Duy 0¥ AEHADA-1D

SAMPLE INFORMATION SAMPLE I.D. NO.: _ OO ADUP |

MATERIAL: X] WATER ] soiL [] SLUDGE [] OTHER (LIST)
TYPE: X] GRAB [] COMPOSITE [] OTHER (LIST)
HAZARDOUS?: ] YES CINO [J UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 Z’jgo“ topH<2; Coolto | 16 by sWe060
. HCl to pH<2; Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
‘ o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 mi 1 ZnAcetate & NaOH; Cool | e by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by £310.1
Poly 250 mi 1 Cool to 4°C NO3;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

FIELD MEASUREMENTS

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEXx

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))
Waﬂ 2.0 gallbra
7/ 7 V4
’GENERAL INFORMATION WEATHER AIR TEMPERATURE

MODE OF SHIPMENT:

] CARIT IR:UCK

[JBUS

] PLANE

[ ] COMMERCIAL VEHICLE

QA/QC

SAMPLE COLLECTED BY:

DISCREPANCIES:

[ ‘ /ﬁuw///&m SAMPLING OBSERVED BY: %é/é/é{c




cation DSCR - 0&’ /7 Identify Measuring Point (MP): mé/

"~ Site Name (eg. Top of Casing)
::;lg;mp“ng person/n{;;éf /gf Z%;/ﬂ(imj Depth to Screen below MP: tb:rgc;:‘ of screen gﬁéft;};m of screen
Ryl eare Pump Intake at (ft. below MP):  \b.S7'
Purging Device (Pump Type):  fxa00Ly Pvap
jate | Time |Depthto | Pump Dial | Purge Rate [Cum. V T Y DO Ferrous | R
B;ﬁte;n . Semgg (1) ’ PUVSJ}':me Teme ngns. PH Flo?VOCell Hach[?l'?s( Kit Félron!; Pﬁf:r:;?al comments
: 24 hr ft mL/min % deg. C |umhos/cm| pH Units mg/L (hlgh)mg::;w) mgl/L mV Z/{ éi)J)'f')/
/ofbi | 0830 /00 1.7  14.31.222|15 | ,21 917 | 7722 °
29340 jo0 | .3 19.51.295 5,59 | 0:00 95 | 272
0458 | 100 | ,4 151,253 545 | 0.00 g¢ | 972
0900 t /00 15 /9.6 | .258 54 011'5 60 970
o0 (00 i ©  119.5 26 |5.54 | 0.00 s7 | 570
0922 | g 00| 7,25 116,28 |5.55 | o/t S| 570
2920 | X J00 | 15 /9.4 |,248 1545 | 6,00 50 | g
ogq0 |~ ¥ 00 | j75 37270 155€ (000 ¥9 | i3
2ZAREN /60 | 2° |if.b 1270 |55 | 600 98 | U7
o0 |9 /100 225 |j1.8 |:27] 15:56 | 000 ¢7 /12
0} © y 100 2.5 |1 |,27! 5&% oY ) ,3‘/
j020 | 100 | 275 |20,2],2¢5 1557 | 0.4 29 | D7
4039 00 | mo |9 | 2r3 1557 |0.00 59 | 2¢
Fenm
LS35 | 2 CeDd

) PumpBial Setting (eg. Hertz, cycles/min, etc.)
SE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



1 JObB No. 12001-1-1633
JOB NAME DSCR MNA - QU 7
FIELD SAMPLING DATE _10/=5/cf TIME OF 00
REPORT SAMPLING POINT DM\~ B A
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D. NO.: _ D MW~ \3A
MATERIAL: X] WATER []soiL [ ] SLUDGE [] OTHER (LIST)
TYPE: Xl GRAB [] COMPOSITE [J OTHER (LIST)
HAZARDOUS?: ] YES [INO [ ] UNKNOWN
CONTAINER PRESERVATIVE/
FPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW82608B
VOA Vial 40 ml 3 fjgo“ topH<2; Coolto | 16 b swoos0
) HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P 0 by RSK175
' ' o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 i“ffgtate & NaOH; Cool | o ide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO4 & Cl; by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

FIELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR,; COLOR, ETC))

IGENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx ‘
MODE OF SHIPMENT: ] CAR/TRUCK []BUS Xl PLANE ] COMMERCIAL VEHICLE

‘QA/IQC

SAMPLE COLLECTED BY: KMQ/)“/D AT A'cden s SAMPLING OBSERVED BY:
DISCREPANCIES:




ocation DSCR - OLLPZ Identify Measuring Point (MP): vl o .

Site Name (eg. Top of Casing)
lell ID: D H LL)“" ‘%A' Depth to Screen below MP: ‘\k,utgb\ of screen z\‘ﬂgS of screen
ield Sampling Personnel: K. Adams Top Bottom
T- ANChLD )= Pump Intake at (ft. below MP): 14 %b'
Purging Device (Pump Type): QKD Baortr pup
i u r m. m . B0 u Com
Date [ Time [ Dept o T Pump DIt [ Purge Rate [Cu VolumeT Teme [ 3006 [ P11 20 | v | trom potential| Tlurb. emmens
Below MP mg/L
24 hr ft mb/min liters deg. C |umhos/cm| pH Units mg/L  |{high)l (low) mg/L mvV NTW

dsla [ 1455 | 1250 Q00 35 [0.4G [3.86]0-92 27 ] A

505 | 12.4% 3.7 bo. 149 |3.42{C4¢ 305 | 2

1915 12.499 03,7 o, 147 |345 [ 0.39 307 | o

1925 12,54 2.7 10.143 | 396 |0.25 3062 %

525 |12.55 $2.510.4312.99|0.25 309

Y3 112,55 2 .3]0.501390| 0.7 30| 9

55| 12.55 p2.2.[0,15613.94 |02 S0 | (3

(OS] 2.5 ®1.9 |0,[5813.37 10.CH 307

le15]12.55 P20 10.16L0|3 Sl 013 307 O

leZ5 2.9 [e1ed3qoo. | Reg | |

1535 ‘ Z 2:30

1} Pump Dial Setting (eg. Hertz, cycles/min, etc.)
JSE FIELD SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



FIELD SAMPLING
REPORT

j JWL UL

DATE iolsslat

14U 1~ 1-10990

JOB NAME DSCR MNA -0QU 7

DEPTH

SAMPLIN& Pé)INT DMW- 274

TIME _]o 1S

(LOCATION)

éAMPLE INFORMATION

SAMPLE I.D. NO.: -pMwW - 2TA

MATERIAL: WATER JsolL ] SLUDGE 1 OTHER (LIST)
TYPE: GRAB [J COMPOSITE [] OTHER (LIST)
HAZARDOUS?: []YES [INO ] UNKNOWN
CONTAINER PRESERVATIVE/
BE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 mi 3 ;2504 topH<2; Coolto | 156,y swo060
, HCI to pH<2: Cool to 4°C | Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
. o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 é”ﬁ‘fgtate & NaOH; Cool | gifide by E376.1
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNQO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

clere

SMELL

LiKE  SumR

}:lELD MEASUREMENTS

PARAMETER

EQUIPMENT I.D.

| RESULTS (UNITS)

l COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

| GENERAL INFORMATION

WEATHER _C LEAR

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA

SPECIAL HANDLING: FedEx

AIR TEMPERATURE SS°F — 70°F

MODE OF SHIPMENT: ] CAR/TRUCK []BUS X] PLANE ] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: K. FYORISTER SAMPLING OBSERVED BY: €. ( LARKE

DISCREPANCIES:




«cation DSCR - O U7 identify Measuring Point (MP):
Site Name (eg. Top of Casing)
3lliD: DM\}J LTA Depth to Screen below MP: %.c»  of screen 23.03 of screen
:id Sampling Personnel: RoBERT  #0p(STER Top Bottom
o CApme  Pump intake at (ft. below MP):  2.1.05'
, Purging Device (Pump Type): acevpit puay

_ 1115 _

Jate Time | Depthto | Pump Dial | Purge Rate |{Cum. Volume Temp.| Spec pH Do DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Celt | Hach Test Kit fron Potential
Below MP mg/L + ~

24 hr ft mi/min liters deg. C Jumhos/cm| pH Units mg/L  |(high)| (low) mg/L mV TUrb&o\Z‘w (’yr‘/\\ F LD -
b/os g0 | .3 2.0 ozl [0 A0y, | 212 % 28,7 @ .9
T Lo | WAL ) 2063 |9.096 | 3 872 | 0.24 13% 0.3 '
7 lo%e | 1151 [ 208 | 0.0%5 | 2.1 | 0,04 (> (0.4 0.0
[ oz lls7 / 22| 0.0 | AN 0,03 0 Lo
(10840 jL.59 z 2u3| o0z [ 4241 0,91 13 4,4 o0
) lokse | iLe) 3 159 | p.071 [ 430 | 0.08 56 | 4.4
[ loaco] Ui e ( 23] 0,070 431 066 4 | (.0 0.9
| Toaw [iLgs J 29,1 0.090 | 4,33 | 0.01 28 | 1.5
[ om0 1le3 [ 2.61] 0.084]4.%5] a:00 24 | 1.4 0.0
Y Lo » l Zzjs10.087 |4 25| 0.6 2z B
| lai4p| 1iks ) .uloofi |434 | 0.0 (1 1.3
IR ( 1150088 &3S | 0.0 1z -4 8o
) | 1ooo | 1165 | 250 o089 455 | 0.0 8 1.8
[ lisas S 22
| StBizeD (2 [0

AMILE TUME 1S

) Pump Dial Setting (e
SE FIELD SAMPLING REPO

g. Hertz, cycles/min, etc.)
RT FORM TO DOCUMENT SAMPLE COLLECTION




| JOB No. 12001-1-1633
JOB NAME DSCR MNA-0QU 7 _
FIELD SAMPLING DATE Js/o3/0/ TIME 1 230 |
REPORT SAMPLING POINT DMW - 35 A
(LOCATION)
DEPTH
SAMPLE INFORMATION SAMPLE I.D. NO.. _DMW -35SA
MATERIAL: WATER [ soiL ] SLUDGE ] OTHER (LIST)
TYPE: X GRAB ] COMPOSITE ] OTHER (LIST)
HAZARDOUS?: [JYES CONo ] UNKNOWN
CONTAINER PRESERVATIVE/
~BE JOLONE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW82608B
VOA Vial 40 ml 3 Ejgo‘* topH<2; Coolto | 56 1, sWe060
. HCI t H<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 mi 3 0 phss, Lootto by RSK175
. o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 m| 1 ZnAcetate & NaOH; Cool | g re by £376.1
to 4°C
Poly 250 ml : 1 Cool to 4°C Alkalinity by E310.1°
Poly 250 ml 1 Cool to 4°C NO;, SO, & Cl, by E300
) HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter 1 4°C 6060B/7470A
) HNO; to pH<2; Cool to Diss. Metals by
Poly 1Liter L 4°C 6060B/7470A
VOA Vial 20 m 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
SAMPLES  CLIAR NO  ODOR

FIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
CLEAR NO  ODOR

GENERAL INFORMATION WEATHER Souny Mo AIR TEMPERATURE ~ 7 7°F

SAMPLES SHIPPED TQO: STL — North Canton, Chio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT: [J CAR/TRUCK [1BUS D] PLANE [_] COMMERCIAL VEHICLE
QA/QC
SAMPLE COLLECTED BY: fobert  For oter SAMPLING OBSERVED BY: Chm‘e‘”{ C‘c.mt

DISCREPANCIES:




Location DSCR- (Hy le Identify Measuring Point (MP): 10O (

Site Name (eg. Top of Casing)
Well ID: D Mw - 3)5/1( Depth to Screen below MP: '2&\5‘ of screen 'SS.L\S' of screen
Fleld Sampling Personnel: %o Foriste o Top, Bottom
¢, (Lo Pump Intake at (ft. below MP):  33.15
Purging Device (Pump Type}: piappst vorf?
Date Time | Depthto | Pump Dial | Purge Rate |Cum. Volume| Temp.| Spec pH DO DO Ferrous | Redox Comments
Water Setting (1) Purged Cond. Flow Cell | Hach Test Kit fron Potential ¢ \
Below MP mglL A
24 hr ft mU/min liters deg. C |umhos/cm| pH Units mg/L  ](high) (low) mg/L. mvV Tfur bid-
o-os-a] 11560 | M.22 206 2035 1p,07b S,O'f 5. b4y 16 @ 718 I
w1200 |12 200 1925 |5.072 15.22 |0. @5 e .Cl [
wees-01 | 121D 1(.("2[{ 500 4. 10 ().0717 52( 0.0 l (.PI 27 ( /
-3 |12 20 [szg .50@ (G(A(?% 6,070 62( 60 ’59 22’ ?
oo | 1230 | 14,25 300 19,00 [0.070 |5 .20 |0. 0 Sk _|22.8
o o5-0f N2HO |y, 24 300 16.97 10.070 5.2l 0.0 154 9.8
1323{;3 1 2.50 300 %2.9% | o 0N 5.21 oo 153.0 1.9
jomosa| 1500 | 1420 300 18.5% |lobnn |5.22 | 8. O 33 9.4

Glled Sareple ie 133D

1935 ™~ 3 L.0

p Dial Setting (eg. Hertz, cycles/min, etc.}
D SAMPLING REPORT FORM TO DOCUMENT SAMPLE COLLECTION



FIELD SAMPLING

REPORT

JUDB NO. 1£2U01-1-1033

JOB NAME DSCR MNA — OU 7

DATE _(OfS /o) TIME_//0D |

SAMPLING POINT DML~ 25A
(LOCATION)

DEPTH

SAMPLE INFORMATION

SAMPLE I.D. NO.: DMuw-25A

MATERIAL: Xl WATER []solL [ ] SLUDGE [[1 OTHER (LIST)
TYPE: <] GRAB [] COMPOSITE [] OTHER (LIST)
HAZARDOUS?: [C]YES [JNO [C] UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCI to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 ?jgo“ topH<2; Coolto | 1656 by sW9060
, HCI to pH<2: Cool to 4°C | Methane, Ethane & Ethene
VOA Vial 40 mi 3 P by RSK175
] R Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | ¢ 546 by £376.1
to 4°C
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 mi 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 ml 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC))

VFIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. [ RESULTS (UNITS) | COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps — Pittsburgh, PA
SPECIAL HANDLING: FedEx

MODE OF SHIPMENT:

[] CAR/TRUCK

[1BUS

Xl PLANE [_] COMMERCIAL VEHICLE

QA/QC

SAMPLE COLLECTED BY: MMA%ML. SAMPLING OBSERVED BY:

DISCREPANCIES:

’Wm




FIELD SAMPLING

JOB No. 12001-1-1633

JOB NAME DSCR MNA - QU 7

DATE _(O/s/e (  TIME ({20

REPORT SAMPLING POINT DMuw- 25A
(LOCATION)
DEPRTH QA Spilit
SAMPLE INFORMATION SAMPLE I.D.NO.: DMW -25/ Q@f
MATERIAL: <] WATER ] soiL [] SLUDGE (] OTHER (LIST)
TYPE: GRAB [] COMPOSITE [J OTHER (LIST)
HAZARDOUS?:  []YES INO ] UNKNOWN
CONTAINER PRESERVATIVE/
—UBE VOLUNE NUMBER PREPARATION COMMENTS
VOA Vial 40 ml 3 HCI to pH<2; Cool to 4°C | VOCs by SW82608B
VOA Vial 40 m 3 ?jgo" topH<2; Coolto | 16 1y o060
. HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 ml 3 P by RSK175
. o Carbon Dioxide by
VOA Vial 40 ml 2 Cool to 4°C RSK175
Poly 500 mi 1 ZnAcetate & NaOH; Cool | o 1646 by E376.1
to 4°C
Poly 250 mi 1 Cool to 4°C Alkalinity by E310.1
Poly 250 ml 1 Cool to 4°C NO;, SO, & Cl, by E300
. HNO; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
_'C v ,.;’T;IICA et 20 P 4 Nuv e ; iyurogéﬁ'bV'PTN‘H'Sw

AEOMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

PARAMETER EQUIPMENT 1.D. | RESULTS (UNITS) l COMMENTS
SEE ATTACHED TABLE
COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)
GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: CEMRD - Omaha, NE
SPECIAL HANDLING: FedEXx

MODE OF SHIPMENT:

] CAR/TRUCK

[]BUS

X PLANE

[ ] COMMERCIAL VEHICLE

QA/QC

SAMPLE COLLECTED BY: __ { saervra A aviescan~  SAMPLING OBSERVED BY:

DISCREPANCIES:

W Ruvwor‘\




] JUD INO. 11UV I-1-1000
JOB NAME DSCR MNA - QU 7

FIELD SAMPLING DATE /0/570 { TIME [&OO
REPORT SAMPLING POINT O (L TDUf "2
(LOCATION)
DEPTH Dup of DM W)-254
SAMPLE INFORMATION SAMPLE I.D.NO.: O TDUe— 2
MATERIAL.: <] WATER ] soiL [J SLUDGE [] OTHER (LIST)
TYPE: B4 GRAB ] COMPOSITE [] OTHER (LIST)
HAZARDOUS?: [1YES CINO ] UNKNOWN
CONTAINER PRESERVATIVE/
TVPE VOLUME NUMBER PREPARATION COMMENTS
VOA Vial 40 mi 3 HCl to pH<2; Cool to 4°C | VOCs by SW8260B
VOA Vial 40 ml 3 ngo‘* topH<2; Coolto | +5¢ by sweoB0
. HCI to pH<2: Cool to 4°C Methane, Ethane & Ethene
VOA Vial 40 m 3 P ° by RSK175
] o Carbon Dioxide by
VOA Vial 40 mi 2 Cool to 4°C RSK175
Poly 500 ml 1 ZnAcetate & NaOH; Cool | o fige by E376.1
to 4°C
Poly 250 ml 1 Cool to 4°C Alkalinity by E310.1
Poly 250 m! 1 Cool to 4°C NO3;, SO, & Cl, by E300
. HNGQ; to pH<2; Cool to Total Metals by
Poly 1 Liter ! 4°C 6060B/7470A
. HNO; to pH<2; Cool to Diss. Metals by
Poly 1 Liter ! 4°C 6060B/7470A
VOA Vial 20 mi 1 None Hydrogen by AM19

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

FIELD MEASUREMENTS

PARAMETER EQUIPMENT I.D. | RESULTS (UNITS) | COMMENTS

SEE ATTACHED TABLE

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.)

GENERAL INFORMATION WEATHER AIR TEMPERATURE

SAMPLES SHIPPED TO: STL — North Canton, Ohio/Microseeps ~ Pittsburgh, PA
SPECIAL HANDLING: FedEx
MODE OF SHIPMENT: [7] CAR/ITRUCK ]1BUS Xl PLANE ] COMMERCIAL VEHICLE

QA/QC

Eovzes PoviuacaA
SAMPLE COLLECTED BY: _{ocera MAsewsiacn. SAMPLING OBSERVED BY:
DISCREPANCIES:




scation DSCR- £ (D - —:P

Identify Measuring Point (MP): o

Site Name (eg. Top of Casing)
‘el 1D: T WW - 7.5 A Depth to Screen below MP: g0 ofscreen 2o 0 ofscreen
eld Sampling Personnel: A AL, Top Bottom
Pump Intake at (ft. below MP):  \%¢.7¢'
Purging Device (Pump Type):  wcpopzg v
Date Time |Depthto | Pump Dial | Purge Rate |Cum. Volume] Temp.| Spec pH DO DO Ferrous | Redox T":, S Comments
Water Setting (1) Purged Cond. Flow Celt | Hach TestKit Iron Potential
Below MP mg/l.
24 hr ft mbL/min liters deg. C |umhos/cm| pH Units mgl/l. (high)| ({low) mg/L mV AT
olslo) 0840 | 1. e [20 I7.35(0420 |S.22 | B.2% W74 | 2030
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APPENDIX B - DATA QUALITY EVALUATION AND DATA SUMMARY TABLES

B.1 INTRODUCTION

B.1.0.1 The following sections present the analytical laboratory used, the data quality objectives for the
project, results of the analyses of the quality control (QC) samples, tabular summaries of the analytical data
obtained, and a discussion of the quality of the analytical data for operable unit (OU 7) (Fire Training Area
Groundwater) at the Defense Supply Center Richmond (DSCR). This data quality evaluation (DQE) case

narrative summarizes the data quality from the October first quarter groundwater sampling event at OU 7.

B.1.0.2 The data validation was performed in general accordance with the Final Sampling and Analysis
Plan (SAP) (LAW, 1992), United States Army Corps of Engineers (USACE) Shell for Analytical Chemistry
Requirements (USACE, 1998a), United States Environmental Protection Agency (USEPA) Region III
National Functional Guidelines for Organic and Inorganic Data Review (USEPA, October 1999 and
February 1994, respectively), and the appropriate analytical method requirements as presented in Test

Methods for Evaluating Solid Waste, USEPA SW-846, Update Il (USEPA, 1996).

B.2 ANALYTICAL LABORATORY

B.2.0.1 Groundwater samples collected from monitoring wells in October 2001 were analyzed by Severn
Trent Laboratories, Inc. (STL) of North Canton, Ohio for volatile organic compounds (VOCs), anions
(chloride, nitrate, and sulfate), alkalinity, sulfide, total and dissolved metals, and total organic carbon
(TOC). Samples were also sent to STL of Santa Anna, California for analysis of dissolved gases (carbon
dioxide, methane, ethane, and ethene). In addition, Microseeps of Pittsburgh, Pennsylvania analyzed select

samples for dissolved hydrogen.

B.2.0.2 All samples collected were analyzed using USEPA SW-846 methods. VOCs were analyzed by
Method 8260B, anions by Method 300.0A, alkalinity by 310.1, sulfide by 376.1, dissolved gases by Method
RSK-175, total and dissolved metals by Methods 6010B, 7470A, and 7841, and TOC by Method 9060.
Dissolved hydrogen was analyzed by Microseeps Method AM20GAX. Table 3-4 and 3-5 is a listing of the

groundwater samples collected and analyzed to support the investigation at OU 7.
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B.3 DATA QUALITY OBJECTIVES

B.3.0.1 Project-specific data quality objectives (DQOs) are described in Section 7.0 and presented on
Figure 7-2 of the Quarterly Groundwater Sampling Plan For OU 7 (LAW, 2001). The DQO procedure is a
strategic planning process involving the interested project parties (consultant specialists, clients, regulatory
agencies, stakeholders, etc.) and was initially developed by the USEPA as a tool to ensure that the type,
quantity, and quality of environmental data used in decision making is appropriate for the intended
application. The USACE adopted the USEPA’s DQO process in theory, and transformed the USEPA’s
seven step process into four phases (I through IV), subsequently published as Engineering Manual 200-1-2.
Figure B-1 (included as an attachment to this appendix) of the USACE Technical Project Planning (TPP)
Process (USACE, 1998b) is a chart outlining the alignment between the USEPA process and the USACE
process. This procedure provides a systematic approach for defining the criteria that a data collection
design should satisfy, including when and where to collect samples, the tolerable level of decision errors,
and how many samples to collect. All of these criteria are evaluated in Phase I and II of the USACE DQO
procedure by several technical professions which include engineering, scientific and legal disciplines.
Overall, the collective goal of the TPP process is eventual site closeout. Once the environmental data have
been collected and analyzed, the consultants assess the laboratory data for its usability as prescribed by
project goals. Once the environmental data has been collected and analyzed, the consultants assess the
laboratory data for its usability as prescribed by project goals. The criteria which measure the usability of
environmental data as it relates to project objectives are data accuracy, precision, and completeness.
Evaluation of these criteria ultimately reveals the representativeness and bias, if any, present in the sampling

and analytical processes. These criteria are explained in detail in the following sections.

B.3.1 Accuracy

B.3.1.1 Accuracy is a measure of the closeness of an observed value to the “true” value, e.g., theoretical or
reference value, or population mean. Accuracy includes a combination of random error and systematic error
(bias) that result from sampling and analytical operations. To determine the accuracy of an analytical
method, a sample spiking program is conducted, which determines bias in the laboratory procedures (via a
laboratory control sample [LCS]) and bias inherent in the sample matrix (via a matrix spike/matrix spike
duplicate [MS/MSD]). The percent recovery (%R) of the compounds spiked into a matrix is used to
evaluate the accuracy of the environmental sampling process. The %R is defined as the observed
concentration minus the sample concentration, divided by the true concentration of the spike added and

multiplied by 100 to express percent.
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%R = x 100

where:
X = Analytical result from the spiked sample
T =  Analytical result from the unspiked aliquot
K = Known value of the spike

%R = Percent Recovery
B.3.2 Precision

B.3.2.1 Precision is the distribution of a set of reported values about the mean, or the closeness of
agreement between individual test results obtained under prescribed and similar conditions. To measure
precision in environmental samples, duplicate field samples or MS/MSD samples are collected concurrently
with the parent sample under the same field conditions. Precision determination can also be performed in
the laboratory by the analysis of laboratory replicates, which are performed by analyzing the same sample
twice. An added measure of precision is obtained by collecting quality assurance split samples, which is a
field duplicate sample sent to the USACE Corps of Engineers Missouri River Division (CEMRD)
laboratory for analysis. A split sample duplicate compares results from two different laboratories ultimately
deriving a determination of relative percent difference (RPD) for each constituent present.  Precision is
best expressed in terms of RPD. The RPD for each compound or element is calculated using the following

equation:

A-B

RPD = A7 B2

x 100

where:

Replicate value 1

Replicate value 2

RPD = Relative Percent Difference

W >
x
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B.3.3 Completeness

B.3.3.1 Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under correct or normal conditions. The
completeness goals established for the project DQOs were 90 percent for Level IV analytical data. Level IV
analytical data are equivalent to the USACE Definitive Data Package. To calculate completeness, the
amount of valid data obtained is divided by the amount of data planned to be obtained and the result is

multiplied by 100 to convert to percent. The percent complete is then used to evaluate whether sufficient

data were acquired from the sampling event.

B.3.4 Representativeness

B.3.4.1 Representativeness refers to the degree sample data accurately and precisely describe the
population of samples at a sampling point or under certain environmental conditions. Samples that are not
properly preserved or are analyzed beyond holding times may not be considered representative. Review of
sampling procedures, laboratory preparation, analysis holding times, trip blank and field blank analysis help

in providing this assessment.

B.4 DATA QUALITY EVALUATION PROCEDURES

B.4.0.1 The procedures used by Law Engineering and Environmental Services, Inc. (LAW) for data
evaluation and validation are described in the DQE standard operating procedures (LAW, 2001). The
primary data quality evaluation was performed by LAW’s project chemist. The data quality evaluation

narrative and qualified (flagged) data tables were reviewed by a senior chemist.

B.4.0.2 The laboratory, field quality control QC data and field notes provide the information to evaluate the
analytical data for accuracy, precision, completeness, and representativeness with respect to the project-
specific DQOs. The data are first evaluated based on field notes taken during collection of the samples to
assess sampling conditions and sampling procedures or if changes to the planned procedures were
necessary. Secondly, each sample shipment sent to the laboratory is assessed for adherence to method
prescribed holding times, proper chain-of-custody documentation, correct usage of sample containers, and

sample integrity upon receipt by the laboratory.
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B.4.0.3 The laboratory’s internal QC procedures for calibration, method validation, and performance
evaluation include appraisal of method prescribed tune (for gas chromatograph/mass spectrometer and
calibration criteria, method blank analyses, LCS analysis, MS/MSD analyses, and assessment of surrogate
and internal standard recovery where applicable. LAW’s evaluation of the laboratory data focuses on
exceptions to the planned QC activities, problems encountered, and the effectiveness of the methodologies
used within the laboratory. The data are then evaluated overall with respect to the project DQOs, providing
the completeness. The following sections present the evaluation procedures used for the analytical data

with respect to the project-specific DQOs.
B.4.1 Evaluation of Field Data Quality

B.4.1.1 QC and quality assurance (QA) samples were collected to assess the quality and representativeness
of the field sampling activities and the accuracy of analytical results from the primary laboratory. Field QC
and QA samples are required by the USACE protocols (USACE, 1994) and were specified for collection in
the Final MNA Sampling Plan for OU 7 Groundwater Investigation at DSCR (LAW, 2001).

B.4.1.2 Quality Control Samples - The QC samples were collected concurrently with the field samples to
assess the accuracy and precision of sampling and analysis. The field QC samples collected consisted of
field duplicates, MS/MSD, trip blanks, field blanks and rinsates as defined in the USACE protocols
(USACE, 1994) and as designated in the Quarterly Groundwater Sampling Plan for OU 7 at DSCR. The
QC samples were collected in the same type of sample containers concurrent with the sample and treated in
the same manner as the parent samples. They were also analyzed by the laboratory concurrently with the
field samples. QC samples are evaluated for reproducibility where applicable and the impact of blank

contamination if present.

B.4.1.2.1 Field duplicates were collected to assess sampling precision. They consisted of replicate grab
samples collected concurrently with the associated field samples. Although not collected at separate field
locations, they were considered separate field samples for analytical purposes. Duplicate samples submitted
to STL — North Canton were identified with unique sample codes to hide their identity from the laboratory,
typically referred to as “blind duplicates”. Cross references to the sample’s true identity are annotated in

field books and daily reports maintained by field sampling personnel.
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B.4.1.2.2 Field duplicate samples were collected to meet the frequency of approximately 10 percent
established by the USACE. Poor precision is represented if during evaluation of laboratory data, RPDs

exceed those as outlined below per analysis classification.

MATRIX  RBED  ANALYSIS

Water >30% VOCs
Water >25% Metals
Water >20% Anions, alkalinity, sulfide, dissolved gases, TOC

B.4.1.2.3 Field duplicate RPDs are calculated in a manner similar to that described for MS/MSDs for

analytical values that are greater than or equal to the practical quantitation limits (PQL).

B.4.1.2.4 Trip blank samples were collected to assess whether cross-contamination of water samples
collected for analysis of volatile organic parameters occurred during sampling and shipment to the
laboratories. The trip blanks were placed in the sample shipping container with the aqueous field samples to
be analyzed for VOCs. One trip blank was submitted in conjunction with the field samples for each sample

shipment sent to the laboratory containing VOCs.

B.4.1.3 Quality Assurance Samples - The QA split samples were collected along with the field samples to
assess sampling accuracy and the accuracy of the primary laboratory. The QA samples collected were field
splits, field blank splits, rinsate splits and trip blanks, as defined in the USACE protocols (USACE, 1994).
The QA samples were sent to the CEMRD Laboratory located in Omaha, Nebraska for analysis. The field
splits were collected the same as the field duplicates described above and were collected at approximately
the same frequency (10 percent). Trip blanks were also included in shipments of samples to be analyzed for

VOCs by the CEMRD laboratory.

B.4.1.3.1 In order to facilitate the comparison of the field QC and QA data, the split samples sent to the
CEMRD laboratory were assigned the same sample identification code as the field samples to which they
were associated. A total of three QA splits were collected from OU 7. Two QA split samples, AEHADG-
10QA and DMW-25AQA, were collected from the upper aquifer and analyzed for each parameter except
hydrogen. One QA split sample, PWFTA-2QA, was collected from the lower aquifer and analyzed for each
parameter except hydrogen. According to discussion with the CEMRD, the samples were received intact
and in good condition. Data from the QA split samples were not available for review; therefore,

comparison to site data was not performed.
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B.4.2 Evaluation of Laboratory Data Quality

B.4.2.1 Laboratory data are evaluated to assess adherence to method prescribed calibration and/or
continuing calibration criteria, method blank analysis results, analyte recoveries from LCS, MS/MSD
recoveries and RPDs, surrogate recoveries and ultimately, completeness. Except for completeness, these
criteria are used to evaluate the accuracy and precision of the data generated by the laboratory.
Furthermore, the USACE specified control limits for the major USEPA SW-846 methodologies are
presented in the Shell document (USACE, 1998a) and data were evaluated based on those limits. The
analytical methods and the associated limits used for analysis of the environmental samples collected during

the October 2001 sampling event were included in the Shell document.

B.4.2.2 In general, control limits not addressed by the USACE in the Shell document default to laboratory
generated limits. Laboratory-established control limits are based on the mean percent recovery plus or

minus three standard deviations of the mean using a minimum population of 20 recovery values.

B.4.2.3 The accuracy of the laboratory data is assessed by consideration of:

¢ Recovery of spikes from field samples spiked with known amounts (MS and MSD)
e Recovery of surrogate spikes for most analyses by gas chromatography

e Recovery of analytes from LCS

B.4.2.4 To determine precision, duplicates and MS/MSDs were analyzed. The values reported for a spiked
sample (MS) and a spiked duplicate (MSD) were used to calculate an RPD. At times, the laboratory may
also analyze LCS duplicates and determine RPD. The control limits were those established by the USACE
in the Shell document. Where the Shell document does not address a specific analytical method, the
laboratory-established control limits are used. The laboratories internal control limits are based on a
statistical population of at least 20 RPD values. They are calculated by determining the mean RPD plus

three times the standard deviation for the upper limit and zero RPD as the lower limit.

B.4.2.5 To evaluate completeness, the number of valid data points obtained from the measurement systems
are compared to the number that was expected to be obtained under correct or normal conditions. As noted
previously, 90 percent of the Level IV OU 7 data were expected to be valid based upon the evaluation of the
QC data.
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B.4.2.6 Representativeness in the laboratory can be determined by making certain all sub-samples taken
from a given sample represent the sample as a whole by premixing and homogenizing. However, overall
representativeness is assessed by review of the precision obtained from field and laboratory duplicate

samples.

B.5 DATA QUALITY EVALUATION

B.5.0.1 Summaries of analytes detected in the samples from the site for this investigation are presented in
the report as Tables 3-4 and 3-5. The comprehensive analytical results for samples associated with this site

are summarized in this Appendix as Tables B-1, B-2, and B-3.

B.5.0.2 The following sections provide summary discussions of data quality for the October 2001 sampling
event for OU 7 at DSCR. Each section highlights the main points of data quality indicators and identifies
data points that require qualification. Data qualification flags are presented in Table B-4.

B.5.0.3 DQE forms were generated and used by LAW to document the evaluated data components. These
forms are arranged so that parameters affecting all samples are reviewed first, such as proper execution of
chain-of-custody, temperature of the samples upon receipt at the lab, appropriate sample
containers/preservatives, etc. These original forms and the respectively flagged data tables are filed with

each sample delivery group (SDQ) after senior review.

B.5.1 GROUNDWATER - OCTOBER 2001

B.5.1.0.1 A total of 24 groundwater and 3 duplicate samples were collected at OU 7 in October 2001.
Monitoring well sample locations were selected to obtain information to determine whether natural
attenuation of chlorinated solvents was occurring. Samples were analyzed for VOCs, total and dissolved
metals, and monitored natural attenuation (MNA) parameters: dissolved gases (including hydrogen),

anions, TOC, alkalinity, and sulfide.

B.5.1.0.2 The correct sample containers and preservatives were used for the analytical methods specified on
the chain-of-custodies. The chain-of-custodies were executed properly and all hold times were met with the
exception of carbon dioxide (see Section B.5.1.2). Additionally, the correct methods were employed for

both extraction/digestion and analysis as outlined in the work plan. The appropriate units, detection limits
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and compounds were reported by the laboratory per the July 2001 subcontract agreement between LAW and
STL - North Canton.

B.5.1 GROUNDWATER - UPPER AQUIFER

B.5.1.0.1 Fourteen groundwater and two duplicate samples were collected from the upper aquifer at OU 7 in
October 2001. Each of the monitoring well samples from the upper aquifer were assayed for VOCs, total

and dissolved metals, and MNA parameters.

B.5.1.1  VYolatile Organic Compounds (SW8260B) — The initial calibration tunes passed the QC

requirements outlined in the Shell document and the method. VOCs were calibrated using either the
average relative response factor and/or quadratic curve and were within specified limits. In the initial
calibration verification (ICV) performed on 10/18/01, 1,1-dichloroethene and carbon disulfide exceeded the
plus or minus 20 percent criteria. 1,1-Dichloroethene was flagged as estimated (J) because the ICV also
served as the continuing calibration for samples analyzed immediately following the calibration. Carbon
disulfide was flagged as rejected (R) because of ICV/continuing calibration verification (CCV) criteria and
high LCS recovery as described below. In the ICV performed on 10/8/01, 2-Hexanone exceeded the plus or
minus 20 percent criteria. However, no flags were required because recovery did not exceed the Sporadic

Marginal Failure (SMF) limits of plus or minus 40 percent.

ICV Date Affected Compounds Associated Samples
10/18/01 1,1-Dichloroethene DMW-33A MWFOS-1 MWFTA-5
Carbon Disulfide (rejected) MWFTA-23  TBi00801-2 TB-100901

B.5.1.1.1 The CCV standards associated with the OU 7 groundwater samples were analyzed as appropriate
and several compounds were not within limits specified by the USACE or the method. Qualifications were
made based on percent difference (%D) observed in the continuing calibration verifications analyzed on the
dates indicated below. Qualifications were assigned for high and low biased (J for detects) exceedances in
the CCV, unless overridden by qualifications for other QC exceedances. If the %D observed for a
compound exceeded plus or minus 40 percent or the compound exceeding %D criteria in the CCV also

exceeded percent recovery (%R) criteria in the LCS, the associated results were rejected (flagged R).

CCV Date Affected Compounds Associated Samples
10/10/01 Trichlorofluoromethane MWFTA-7 TB-100101
CCV Date Affected Compounds Associated Samples
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10/15/01 1,1,2,2-Tetrachloroethane AEHADG-10 OU7DUP-1 MWFTA-3
1,2,3-Trichloropropane DMW-26A TB-100401-2 DMW-22A

DMW-13A DMW-27A TB-100501

DMW-35A DMW-25A OuU7DUP-2

10/16/01 Acetone MWFTA-1 TB-100501-2
1,1,2,2-Trichloroethane (rejected)

B.5.1.1.2 The batch specific preparation blanks did not have analytes of interest greater than the PQL. The

following preparation blanks contained the indicated compounds at concentrations above the method

detection limit (MDL), but less than the PQL. The associated OU 7 samples with concentrations less than

or equal to ten times these concentrations were accordingly qualified as estimated based on blank

contamination and flagged as “JB”, unless overridden by qualifications for other QC exceedances.

Blank Date Compound Concentration Associated Samples
10/16/01 Methylene Chloride  0.61 pg/L MWFTA-1 TB-100501-2

B.5.1.1.3 Batch specific LCSs were also analyzed and recoveries were acceptable, with the following
exceptions. Qualifications were assigned for either high biased (JH for positive results and UJ for non-
detects) or low biased (JL for positives or UL for non-detects) exceedances in the LCS, unless overridden
by qualifications for other QC exceedances. If the %R observed for a compound exceeded plus or minus 40
percent or the compound exceeding %R criteria in the LCS also exceeded %D criteria in the CCV, the
associated results were rejected (flagged R).

LCS Date Affected Compounds Associated Samples

10/18/01 Carbon disulfide (rejected) DMW-33A MWFOS-1 MWFTA-5
MWFTA-23  TB-100801-2 TB-100901

10/10/01 Chloromethane (low) MWFTA-7 TB-100101
4-Methyl-2-pentanone (low)
2-Hexanone(low)

10/15/01 2-Hexanone (low) AEHHA-10 OU7DUP-1 MWFTA-3
DMW-26A TB-100401-2 DMW-22A
DMW-13A DMW-27A TB-100501
DMW-35A DMW-25A OU7DUP-2

10/16/01 2-Hexanone (low) MWFTA-1 TB-100501-2
1,1,2,2-Trichloroethane (rejected)

B.5.1.1.4 MS/MSDs were specified and performed on groundwater samples MWFTA-1 and MWFTA-29B.
In addition, the laboratory performed a MS/MSD on sample MWFTA-16. The MS/MSD recovery criteria

outlined in the Shell document were met with the following exceptions. Recoveries of 2-hexanone in
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MWFTA-1 and MWFTA-29B, and acetone in MWFTA-1 were below limits, but results were previously
qualified as estimated and flagged J. No further qualification was necessary.

B.5.1.1.5 Two field duplicate pairs (AEHADG-10/OU7DUP-1, DMW-25A/0OU7DUP-2,) were collected
from the upper aquifer and analyzed. RPD between the parent sample and the duplicate sample is within
specified limits (less than 30 percent). Furthermore, all surrogates and internal standards added to the

samples by the laboratory were recovered within specified limits.

B.5.1.1.6 The trip blanks associated with the OU 7 samples were analyzed and reported to contain low
levels of VOCs, as indicated below. The samples with concentrations less than or equal to five times these
concentrations (ten times for acetone and methylene chloride) were accordingly qualified as estimated based
on blank contamination and flagged as “JB”, unless overridden by qualifications for other QC exceedances.

Associated samples that were non-detects required no qualification.

Blank ID Compound Concentration Action

TB-100501 Acetone 0.78 pg/LL Associated results flagged JB
Methylene Chloride 0.52 pg/L No flag - associated results non-detect
Bromodichloromethane 2.4 pg/L No flag - associated results non-detect
Chloroform 36 pg/L Associated results flagged JB
Dibromochloromethane 0.42 pg/L No flag — associated results non-detect

TB-100501-2 Methylene Chloride 0.43 ng/LL Associated results previously flagged IB
Bromodichloromethane 2.4 pug/l. Associated results flagged JB
Chloroform 38 pg/LL Associated results flagged JB
Dibromochloromethane 0.42 pg/l. No flag — associated results non-detect

TB-100801-2  Acetone 0.69 pg/L Associated results flagged JB
Bromodichloromethane 1.6 pg/L No flag — associated results non-detect
Bromoform 0.21 pg/LL No flag — associated results non-detect
Dibromochloromethane 0.33 pg/L No flag — associated results non-detect
Chloroform 19 pg/L Associated results flagged JB
Methylene Chloride 0.40 pg/L Associated results flagged JB

TB-100901 Acetone 1.4 ng/L No flag — associated results non-detect or

greater than 10x blank

2-Butanone 0.73 pg/L. No flag — associated results non-detect

B.5.1.1.7 The following samples were diluted to place the VOC results within the range of the calibration

curve, which resulted in elevated PQLs.

Diluti Diluti Diluti
Sample Factor Sample Factor Sample Factor
DMW-33A 100x DMW-26A 5x MWFTA-1 5x
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MWFTA-20 5x MWEFTA-23  5000x AEHADG-10 416.67x
OU7DUP-1 416.67

B.5.1.1.8 Additionally, the following data points were reported at concentrations above the MDL, but less
than the PQL and were qualified as estimated and flagged as “JQ”.

Sample ID Affected Compounds
AEHADG-10 1,1-Dichloroethane, 1,2-Dichlorobenzene, Carbon tetrachloride, Naphthalene

OuU7DUP-1 1,1-Dichloroethane, 1,2-Dichlorobenzene, Carbon tetrachloride

DMW-22A 1,1-Dichloroethane, 1,1-Dichloroethene, 1,2-Dichlorobenzene, Vinyl chloride
DMW-25A Vinyl Chloride

OU7DUP-2 Vinyl chloride

DMW-33A 1,2-Dichlorobenzene, trans-1,2-Dichloroethene, Vinyl chloride

MWFTA-3 1,1-Dichloroethene, 1,1-Dichloroethane, trans-1,2-Dichloroethene, Vinyl chloride
MWFTA-23 1,2-Dichlorobenzene, Acetone, Vinyl chloride

TB-100501 Acetone, Dibromochloromethane, Methylene chloride

TB-100501-2 Dibromochloromethane

TB-100801-2  Acetone, Bromoform, Dibromochloromethane, Methylene chloride
TB-100901 2-Butanone, Acetone

B.5.1.2 Dissolved Gases (RSK-175) — The initial calibration for each instrument used for the analysis of
dissolved gases met acceptable criteria. The continuing calibration standards were also within 25 percent of
their true value. The laboratory batch preparation blanks (Method Blanks) did not contain dissolved gases
with the following exceptions. Associated positive methane and carbon dioxide results less than 5 times the

blank value were marked as estimated due to blank contamination and flagged “JB”.

Blank Date Compound Concentration Associated Samples
10/18/01 Carbon Dioxide 0.14 pg/L TB-100901
10/10/01 Carbon Dioxide 0.11 ug/L TB-100101

Methane 0.00089 pg/L MWEFTA-7 TB-100101
10/16/01 Methane 0.00057 pg/L DMW-13A DMW-35A

B.5.1.2.1 Batch LCSs for dissolved gases were within acceptable limits. MS/MSD spikes were not

performed for dissolved gases.

B.5.1.2.2 The trip blanks associated with the QU 7 samples were analyzed and reported to contain low
levels of carbon dioxide and methane. The samples with concentrations less than or equal to five times
these concentrations were accordingly qualified as estimated based on blank contamination and flagged as
“JB”. However, methane and carbon dioxide results for samples collected on 10/8/01, 10/9/01, and

10/10/01 were already flagged “JB” due to positive method blank results (see above).

B.5.1.2.3 The analytical holding time of 7 days for carbon dioxide was exceeded for all OU7 samples. The

associated positive results were flagged J and non-detects UJ if not overridden by other criteria.
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B.5.1.2.4 Two field duplicate pairs (AEHADG-10/OU7DUP-1, DMW-25A/OU7DUP-2) were collected
from the upper aquifer and analyzed. RPD between the parent sample and the duplicate sample is within

specified limits (less than 20 percent).

B.5.1.2.5 Results were evaluated and reported down to the MDL. Flagging of dissolved gasses results less
than the PQL but greater than the MDL is outlined below.

Analyte Affected Samples

Ethane MWFTA-23

Methane TB-100901

Carbon dioxide TB-100201, TB-100801-2

B.5.1.3 Total and Dissolved Metals (SW6010B) — The initial calibration for each instrument used for the

analysis of dissolved and total metals met USACE criteria. The alternate source midpoint calibration check
standards were within 10 percent of their true value. The continuing calibration standards were also within
10 percent of their true value. The laboratory batch preparation blanks (Method Blanks) contained some
metals above the detection limit. Samples containing these metals at less than 5 times the blank level were

flagged as “JB” and are described below.

Metal Affected Samples
Beryllium MWFTA-7 (both)

The subsequent continuing calibration blanks (CCBs) were also less than the PQL, and results were flagged

JB if the sample concentration was less than 5 times the blank concentration.
Metal Affected Samples

Beryllium MWFTA-1 (diss.) DMW-13A (both)
AEHADG-10 (both) DMW-27A (both)
OU7DUP-1 (both) MWFTA-5 (diss.)
DMW-33A (both) MWFTA-23 (both)

Cadmium DMW-13A (both) OU7DUP-1 (both)
MWFTA-1 (both) DMW-26A (both)
OU7DUP-2 (diss.)

Cobalt DMW-27A (total) MWETA-1 (both)

MWFTA-14 (total)
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Molybdenum MWFQS-1 (both)
Nickel MWFTA-7 (both)

Vanadium AEHADG-10 (total) DMW-22A (both)
DMW-26A (both) DMW-27A (both)
DMW-33A (total) MWEFTA-1 (both)
MWFTA-3 (both) MWEFTA-20 (both)
MWFTA-23 (both) OU7DUP-1 (total)

Zinc OU7DUP-2 (diss.)

B.5.1.3.1 The batch LCSs for dissolved and total metals were within USACE prescribed limits (80 to 120
%R). The MS/MSD recoveries for spiked sample MWFTA-1 were within USACE limits with the exception
of total aluminum which recovered high. Results for total aluminum were flagged JH. The MS/MSD
recoveries for spiked samples DMW-22A and MWFTA-5 were within USACE limits.

B.5.1.3.2 Two field duplicate pairs (AEHADG-10/0U7DUP-1 and DMW-25A/OU7DUP-2) were collected
from the upper aquifer and analyzed. The RPD between the parent and the duplicate sample results was

within control limits.

B.5.1.3.3 The dissolved zinc result exceeded the total zinc result by more than 10 percent in samples

MWFTA-1 and MWFOS-1 resulting in J flags for total and dissolved results.

B.5.1.3.4 A post digestion spike was performed on samples MWFTA-1 and AEHADG-10 to confirm
matrix effects and were within USACE limits. A serial dilution was performed to assess new matricies in
samples MWFTA-7, MWFTA-1, MWFTA-5, and DMW-22A and recoveries were within 10 percent of
their original value with one exception. The relative percent difference between the diluted and undiluted
results for aluminum in sample MWFTA-7 was greater than 10 percent and results were marked as

estimated and flagged J.

B.5.1.3.5 Results were evaluated and reported down to the MDL. Flagging of total and dissolved metals
results less than the PQL but greater than the MDL (JQ) is described below.

Sample ID Affected Metals

AEHADG-10 Barium (total and dissolved), Nickel (total and dissolved)

OU7DUP-1 Barium (total and dissolved), Cobalt (total and dissolved), Nickel (total and
dissolved)
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DMW-13A

DMW-22A
DMW-25A

OU7DUP-2

DMW-26A

DMW-27A

DMW-33A
DMW-35A

MWFTA-1
MWFTA-3

MWEFTA-5

MWFTA-7

MWEFTA-23
MWEFOS-1

Barium (total and dissolved), Calcium (total and dissolved), Cobalt (total and
dissolved), Magnesium (total and dissolved), Nickel (total and dissolved),
Potassium (total and dissolved)

Barium (total and dissolved)

Aluminum (total), Barium (total and dissolved), Calcium (total and dissolved)
Cobalt (total and dissolved), Magnesium (total and dissolved), Nickel (total and
dissolved), Potassium (total and dissolved)

Cadmium (dissolved), Barium (total and dissolved), Calcium (total and
dissolved), Cobalt (total and dissolved), Iron (dissolved), Magnesium (total and
dissolved), Nickel (total and dissolved), Potassium (total and dissolved)

Aluminum (total and dissolved), Barium (total and dissolved), Calcium (total and
dissolved), Magnesium (total and dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total
and dissolved), Manganese (total and dissolved), Potassium (total and dissolved),
Sodium (total and dissolved)

Barium (total and dissolved), Zinc (dissolved)

Barium (total and dissolved), Calcium (total and dissolved), Magnesium (total
and dissolved), Nickel (total), Potassium (total and dissolved), Sodium (total and
dissolved)

Aluminum (dissolved), Vanadium (total)

Aluminum (dissolved), Arsenic (dissolved), Barium (total and dissolved)
Calcium (total and dissolved), Cobalt (dissolved), Magnesium (total and

dissolved)

Barium (total and dissolved), Beryllium (dissolved), Calcium(total and dissolved)
Magnesium (total and dissolved), Potassium (total and dissolved), Zinc (total)

Barium (total and dissolved), Cobalt (total and dissolved), Magnesium(total and
dissolved), Potassium (total and dissolved), Sodium (total and dissolved)

Aluminum (dissolved), Cobalt (total and dissolved), Nickel (total and dissolved)

Barium (total and dissolved)

B.5.1.4 Total and Dissolved Thallium (SW7841) - The initial and continuing calibration for each

instrument used for the analysis of total and dissolved thallium met acceptable criteria. The laboratory batch

preparation blanks (Method Blanks) and subsequent CCBs were less than the PQL, but above the MDL in

the following instances.

Compound Elagged Samples
Thallium MWFTA-1 (both) MWFTA-3 (both) DMW-26A (both)

Blank
CCB
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B.5.1.4.2 Batch LCSs for thallium were within acceptable limits. The MS/MSD recoveries for spiked
samples DMW-22A, and MWFTA-5 were within acceptable limits. The analytical holding time of 6

months for thallium was met for the OU 7 samples.

B.5.1.4.3 Two field duplicate pairs (AEHADG-10/0U7DUP-1 and DMW-25A/0OU7DUP-2) were collected
from the upper aquifer and analyzed. RPD between the parent sample and the duplicate sample could not be

calculated because thallium was not detected in either sample.

B.5.1.4.4 A post digestion spike was performed on samples MWFTA-1 and AEHADG-10 to confirm
matrix effects. Recovery was low for total and dissolved thallium in sample MWFTA-1 and high for total
thallium in sample AEHADG-10. Results were previously flagged JB due to blank contamination and no
further qualification was necessary. Results were evaluated and reported down to the MDL. Flagging of
thallium results less than the PQL but greater than the MDL was not required.

B.5.1.5. Total and Dissolved Mercury (7470A) - The initial and continuing calibration for each instrument
used for the analysis of total and dissolved mercury met acceptable criteria. The low-level check standard
recovered within QC limits for mercury. The laboratory batch preparation blanks (Method Blanks) and

subsequent CCBs did not contain mercury.

B.5.1.5.1 Batch LCSs for mercury were within acceptable limits with one exception. The LCS recovery of
mercury associated with samples collected on October 5 was below USACE limits (79 percent). However,
the recovery was within the SMF limits of 60 to 140 percent. Therefore, no qualification to the affected
sample data was applied. The MS/MSD recoveries for spiked sample MWFTA-1 were below QC limits.
Mercury results were non-detect, and were flagged with a UL (non-detect with low bias). The MS/MSD
recoveries for spiked samples DMW-22A, and MWFTA-5 were within USACE limits. The analytical
holding time of 28 days for mercury was met for the OU7 samples.

B.5.1.5.2 Two field duplicate pairs (AEHADG-10/0U7DUP-1, DMW-25A/0U7DUP-2,) were collected
from the upper aquifer and analyzed. RPD between the parent sample and the duplicate sample could not be
calculated because mercury was not detected in either sample. Results were evaluated and reported down to

the MDL. Flagging of mercury results less than the PQL but greater than the MDL was not required.

B.5.1.4 Anions (300.0A) — The initial and continuing calibration for each instrument used for the analysis
of chloride, nitrate, and sulfate met acceptable criteria. The laboratory batch preparation blanks (Method
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Blanks) did not contain anions. No qualification was required. Batch LCSs for anions were within

acceptable limits. The MS/MSD recoveries for the spiked sample MWFTA-1 were within acceptable limits.

B.5.1.4.1 Two field duplicate pairs (AEHADG-10/0U7DUP-1 and DMW-25A/0OU7DUP-2) were collected
from the upper aquifer and analyzed. RPD between the parent sample and the duplicate sample is within

specified limits (less than 20 percent) for values above the PQL.

B.5.1.4.3 The sulfate results for MWFTA-23 were reported at concentrations above the MDL, but less than
the PQL and were qualified as estimated and flagged as “JQ”. Sample DMW-26A required a two times

dilution to place the chloride results within the analytical range of the instrument.

B.5.1.5 Total Organic Carbon (9060) — The initial and continuing calibration for each instrument used for
the analysis of TOC met acceptable criteria. The laboratory batch preparation blanks (Method Blanks)
contained TOC below the PQL at 0.7 mg/L on 10/30/01 and 0.5 mg/LL on 10/29/01. The TOC results for
DMW-33A, MWFOS-1, MWFTA-5, TB-108001-2, TB-100901, AEHADG-10, DMW-13A, DMW-25A,
OU7DUP-1, and OU7DUP-2 were qualified as estimated and flagged JB. Batch LCSs for TOC were within
acceptable limits. The MS/MSD recoveries for the spiked samples MWFTA-1, and OU7DUP-1 were within

acceptable limits. No qualification was necessary.

B.5.1.5.1 The trip blanks associated with the OU 7 samples collected on 10/8/01 and 10/9/01 were
reported to contain low levels of TOC. The samples with concentrations less than or equal to five times
these concentrations were accordingly qualified as estimated based on blank contamination and flagged
as “JB”. However, those samples were previously flagged JB due to method blank contamination. The
TOC results for sample MWFTA-23 were greater than five times the associated trip blank concentrations

and required no qualification.

B.5.1.5.2 Two field duplicate pairs (AEHADG-10/0OU7DUP-1 and DMW-25A/0OU7DUP-2) were collected
from the upper aquifer and analyzed. RPD between the parent sample and the duplicate sample is within
specified limits (less than 20 percent). Results were evaluated and reported down to the MDL. Flagging of
TOC results less than the PQL but greater than the MDL was not required.

B.5.1.6 Alkalinity (310.1) — The titration standardization performed for the analysis of alkalinity met
acceptable criteria, as did the initial calibration and calibration check. The laboratory batch preparation

blanks (Method Blanks) contained alkalinity below the PQL. Associated results greater than or equal to five
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times the blank value required no qualification. Results for samples DMW-27A, DMW-35A and MWFTA-
7 were less than five times the blank value and were flagged JB. Batch LCSs for alkalinity were within
acceptable limits. The MS/MSD recoveries for spiked sample MWFTA-1 were within acceptable limits.

B.5.1.6.1 Two field duplicate pairs (AEHADG-10/0U7DUP-1 and DMW-25A/0U7DUP-2) were collected
from the upper aquifer and analyzed. RPD between the parent sample and the duplicate sample is within
specified limits (<20%). Results were evaluated and reported down to the MDL. Flagging of alkalinity
results less than the PQL but greater than the MDL was not required.

B.5.1.7 Sulfide (376.1) — The titration standardization performed for the analysis of sulfide met acceptable
criteria. The laboratory batch preparation blanks (Method Blanks) did not contain sulfide. Batch LCSs for
sulfide were within acceptable limits. The MS/MSD recovery for spiked sample MWFTA-1 were within
acceptable laboratory limits. Sulfide recovery in spiked sample DMW-22A was below QC limits and

results were marked estimated and flagged J.

B.5.1.7.1 Two field duplicate pairs (AEHADG-10/0OU7DUP-1 and DMW-25A/OU7DUP-2) were collected
from the upper aquifer and analyzed. RPD between OU7DUP-1 and AEHADG-10 was outside of QC
limits (20 percent). Sulfide results for both samples were marked as estimated and flagged J. Results were
evaluated and reported down to the MDL. Flagging of alkalinity results less than the PQL but greater than
the MDL was not required.

B.5.1.8 Dissolved Hydrogen (AM20GA) - Initial and continuing calibration and instrument/method blanks
were within method-stated control limits. LCS results were also within laboratory-established limits.
MS/MSD samples were not required for hydrogen analysis. Holding times were met for the samples

submitted to Microseeps for analysis.

B.5.1.8.1 Two field duplicate pairs (AEHADG-10/OU7DUP-1 and DMW-25A/OU7DUP-2) were collected
from the upper aquifer and analyzed. RPD between the parent and duplicate samples were within QC

limits. No qualification was necessary.

B.5.2 GROUNDWATER - LOWER AQUIFER

B.5.2.0.1 Ten groundwater samples and one duplicate sample were collected from the lower aquifer at OU

7 in October 2001. Each of the monitoring well samples from the lower aquifer was analyzed for VOCs,
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total and dissolved metals, and MNA parameters. In addition, 13 samples were collected and analyzed for

pH to confirm high pH (greater than 10) measurements collected in the field during the sampling effort.

B.5.2.1  Volatile Organic Compounds (SW8260B) — The initial calibration tunes passed the QC
requirements outlined in the Shell document and the method. VOCs were calibrated using either the
average relative response factor and/or quadratic curve and were within specified limits. In the ICV
performed on 10/18/01, 1,1-dichloroethene and carbon disulfide exceeded the plus or minus 20 percent
criteria. 1,1-Dichloroethene was flagged as estimated (J) because the ICV also served as the continuing
calibration for samples analyzed immediately following the calibration. Carbon disulfide was flagged as
rejected (R) because of ICV/CC criteria and high LCS recovery as described below. In the ICV performed
on 10/8/01, 2-Hexanone exceeded the plus or minus 20 percent criteria. However, no flags were required

because recovery did not exceed the Sporadic Marginal Failure limits of plus or minus 40 percent.

ICV Date Affected Compounds Associated Samples
10/18/01 1,1-Dichloroethene DMW-29B MWFTA-14 MWFTA-16
Carbon Disulfide (rejected) MWFTA-28B TB100801-2 TB100901
TB101001

B.5.2.1.1 The continuing calibration standards associated with the OU 7 groundwater samples were
analyzed as appropriate and several compounds were not within limits specified by the USACE or the
method. Qualifications were made based on %D observed in the continuing calibration verifications
analyzed on the dates indicated below. Qualifications were assigned for high and low biased (J for detects)
exceedances in the CCV, unless overridden by qualifications for other QC exceedances. If the %D
observed for a compound exceeded plus or minus 40 percent or the compound exceeding %D criteria in the

CCV also exceeded %R criteria in the LCS, the associated results were rejected (flagged R).

OV T fected C ] iated Sampl
10/10/01 Trichlorofluoromethane MWFTA-17 MWFTA-18 MWFTA-19

MWFTA-20 MWFTA-29B PWFTA-2

OU7DUP-3 TB-100101 TB-100201
B.5.2.1.2 The batch specific preparation blanks did not have analytes of interest greater than the PQL. The
following preparation blanks contained the indicated compounds at concentrations above the MDL, but less
than the PQL. The associated OU 7 samples with concentrations less than or equal to ten times these
concentrations were accordingly qualified as estimated based on blank contamination and flagged as “JB”,
unless overridden by qualifications for other QC exceedances.

Blank Date Compound Concentration Associated Samples
10/10/01 Chloroform 0.24 ng/L MWFTA-20
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B.5.2.1.3 Batch specific LCSs were also analyzed and recoveries were acceptable, with the following
exceptions. Qualifications were assigned for either high biased (JH for positive results and UJ for non-
detects) or low biased (JL for positives or UL for non-detects) exceedances in the LCS, unless overridden
by qualifications for other QC exceedances. If the %R observed for a compound exceeded plus or minus 40
percent or the compound exceeding %R criteria in the LCS also exceeded %D criteria in the CCV, the

associated results were rejected (flagged R).

LCS Date Affected Compounds Associated Samples
10/18/01 Carbon disulfide (rejected) DMW-29B MWFTA-14 MWFTA-16
MWFTA-28B TB-100801-2 TB-100901
TB-101001
10/10/01 Chloromethane (low) MWFTA-17 MWFTA-18 MWFTA-19
4-Methyl-2-pentanone (low) MWFTA-20 MWFTA-29B PWFTA-2
2-Hexanone(low) OU7DUP-3 TB-100101 TB-100201

B.5.2.1.4 MS/MSDs were specified and performed on groundwater samples MWFTA-1 and MWFTA-29B.

In addition, the laboratory performed a MS/MSD on sample MWFTA-16. The MS/MSD recovery criteria
outlined in the Shell document were met with the following exceptions. Recoveries of 2-hexanone in
MWFTA-1 and MWFTA-29B, and acetone in MWFTA-1 were below limits, but results were previously
qualified as estimated and flagged J. No further qualification was necessary.

B.5.2.1.5 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected and analyzed from the lower
aquifer. RPD between the parent sample and the duplicate sample is within specified limits (less than 30
percent). Furthermore, all surrogates and internal standards added to the samples by the laboratory were

recovered within specified limits.

B.5.2.1.6 The trip blanks associated with the OU 7 lower aquifer samples were analyzed and reported to
contain low levels of VOC:s, as indicated below. The samples with concentrations less than or equal to five
times these concentrations (ten times for acetone and methylene chloride) were accordingly qualified as
estimated based on blank contamination and flagged as “JB”, unless overridden by qualifications for other

QC exceedances. Associated samples that were non-detects required no qualification.
Blank 1D Compound Concentration Action
TB-100801-2  Acetone 0.69 nug/L. Associated results flagged JB
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Bromodichloromethane 1.6 pg/L No flag — associated results non-detect

Bromoform 0.21 pg/L. No flag — associated results non-detect
Dibromochloromethane 0.33 pg/L No flag — associated results non-detect
Chloroform 19 pg/L. Associated results flagged JB
Methylene Chloride 0.40 pg/L Associated results flagged JB
TB-100901 Acetone 1.4 pg/L No flag — associated results non-detect or
greater than 10x blank
2-Butanone 0.73 pg/L No flag — associated results non-detect
TB-101001 Acetone 1.1 pg/L No flag — associated results non-detect

B.5.2.1.7 The following samples were diluted to place the VOC results within the range of the calibration

curve, which resulted in elevated PQLs.

q I Dilution F
MWEFTA-20 5x
MWFTA-16 50x

B.5.2.1.8 Additionally, the following data points were reported at concentrations above the MDL, but less
than the PQL and were qualified as estimated and flagged as “JQ”.

SampleID Affected Compounds

DMW-29B cis-1,2-Dichloroethene, Tetrachloroethene, Toluene, Trichloroethene
MWFTA-14  Naphthalene, Toluene
MWFTA-16  1,2-Dichlorobenzene, Acetone

MWFTA-17  Acetone, Naphthalene, Toluene

MWFTA-18  Acetone, Toluene

MWFTA-19  Acetone, Methylene chloride, Tetrachloroethene, Toluene, Trichloroethene

MWFTA-20  Toluene, Vinyl chloride

MWFTA-28B 2-Butanone, Naphthalene, Toluene

MWFTA-29B 2-Butanone, Benzene, Naphthalene, Toluene

PWFTA-2 1,4-Dichlorobenzene, Acetone, Naphthalene, p-Isopropyltoluene, Tetrachloroethene,
Toluene, trans-1,2-Dichloroethene, Vinyl chloride

OU7DUP-3 1,4-Dichlorobenzene, Acetone, Naphthalene, p-Isopropyltoluene, Tetrachloroethene,
Toluene, trans-1,2-Dichloroethene, Vinyl chloride

TB-100801-2  Acetone, Bromoform, Dibromochloromethane, Methylene chloride

TB-100901 2-Butanone, Acetone

TB-101001 Acetone

B.5.2.2 Dissolved Gases (RSK-175) — The initial calibration for each instrument used for the analysis of
dissolved gases met acceptable criteria. The continuing calibration standards were also within 25 percent of
their true value. The laboratory batch preparation blanks (Method Blanks) did not contain dissolved gases
with the following exceptions. Associated positive methane and carbon dioxide results less than 5 times the

blank value were marked as estimated due to blank contamination and flagged “JB”.
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BlankDate  Compound @ Concentration Associated Samples

10/18/01 Carbon Dioxide 0.14 pg/L MWEFTA-14  TB-100901

10/22/01 Methane 0.0006 pg/L DMW-29B TB-101001
Carbon Dioxide 0.13 pg/L TB-101001

10/10/01 Carbon Dioxide 0.11 pg/L TB-100101 OU7DUP-3
Methane 0.00089 pg/L No samples affected

10/11/01 Methane 0.00065 pg/L TB-100201

B.5.2.2.1 Batch LCSs for dissolved gases were within acceptable limits. MS/MSD spikes were not

performed for dissolved gases.

B.5.2.2.2 The trip blanks associated with the OU 7 samples were analyzed and reported to contain low
levels of carbon dioxide and methane. The samples with concentrations less than or equal to five times
these concentrations were accordingly qualified as estimated based on blank contamination and flagged as
“JB”. However, methane and carbon dioxide results for samples collected on 10/8/01, 10/9/01, and
10/10/01 were already flagged “JB” due to positive method blank results (see above).

Compound Associated Samples

Carbon Dioxide MWFTA-20

B.5.2.2.3 The analytical holding time of 7 days for carbon dioxide was exceeded for all OU 7 samples. The

associated positive results were flagged J and non-detects UJ if not overridden by other criteria.

B.5.2.2.4 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected from the lower aquifer and
analyzed. RPD between the parent sample and the duplicate sample is within specified limits (less than 20

percent).

B.5.2.2.5 Results were evaluated and reported down to the MDL. Flagging of dissolved gasses results less
than the PQL but greater than the MDL is outlined below.

Analyte Affected Samples

Ethane MWFTA-16 MWFTA-18 MWFTA-29B
Methane TB-100901

Ethene MWFTA-29B

Carbon dioxide TB-100201, TB-100801-2

B.5.2.3 Total and Dissolved Metals (SW6010B) — The initial calibration for each instrument used for the

analysis of dissolved and total metals met USACE criteria. The alternate source midpoint calibration check

standards were within 10 percent of their true value. The continuing calibration standards were also within
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10 percent of their true value. The laboratory batch preparation blanks (Method Blanks) contained some
metals above the DL. Samples containing these metals at less than 5 times the blank level were flagged as

“JB” and are described below.

Metal Affected Samples
Aluminum MWFTA-29B (diss.) MWFTA-18 (both)
Beryllium MWEFTA-29B (both)

The subsequent CCBs were also less than the PQL, and results were flagged JB if the sample concentration

was less than 5 times the blank concentration.

Metal Affected Samples
Aluminum MWFTA-20 (total)
Beryllium DMW-29B (total)
Cadmium MWFTA-19 (diss.)
Chromium MWFTA-29B (diss.) MWFTA-16 (diss.)
Cobalt MWFTA-29B (total) MWFTA-14 (total)
Copper PWFTA-2 (total) MWFTA-29B (both)
Magnesium PWEFTA-2 (total) MWFTA-29B (diss.)

OU7DUP-3 (total) MWFTA-19 (both)

Manganese PWEFTA-2 (total) MWFTA-29B (diss.)
OU7DUP-3 (both) MWFTA-17 (diss.)
MWFTA-14 (diss.) MWFTA-16 (diss.)

Molybdenum MWFTA-14 (both) MWFTA-29B (diss.)

Nickel MWFTA-17 (diss.) MWFTA-18 (both)
MWFTA-29B (diss.) OU7DUP-3 (both)
PWFTA-2 (total)

Vanadium OU7DUP-3 (both) MWFTA-19 (both)
MWEFTA-20 (both)

MWFTA-28B (total) MWFTA-14 (total)
MWFTA-16 (both)
PWFTA-2 (both)

B.5.2.3.1 The batch LCSs for dissolved and total metals were within USACE prescribed limits (80 to 120
%R). The MS/MSD recoveries for spiked sample MWFTA-29B were within USACE limits (75 to 125 %R)
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with the exception of total aluminum and total iron which recovered high. These results are flagged JH

(estimated with high bias).

B.5.2.3.2 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected from the lower aquifer and
analyzed. RPD between the parent sample and the duplicate sample is within specified limits (less than 25
percent), with the exception of the total aluminum results for PWFTA-2/OU7DUP-3. The associated results

were qualified as estimated and flagged J.

B.4.2.3.3 The dissolved zinc result exceeded the total zinc result by more than 10 percent in samples DMW-
29B, and MWFTA-16 resulting in J flags for total and dissolved results. A post digestion spike was
performed on sample MWFTA-16 to confirm matrix effects and was within USACE control limits.

B.5.2.3.4 Results were evaluated and reported down to the MDL. Flagging of total and dissolved metals
results less than the PQL but greater than the MDL (JQ) is described below.

Sample ID Affected Metals

DMW-29B Barium (total and dissolved), Magnesium (total and dissolved), Sodium (total and
dissolved), Zinc (total)

MWFTA-14 Barium (total and dissolved), Chromium (total), Manganese (total),
Nickel (total)

MWFTA-16 Aluminum (total), Magnesium (total and dissolved), Manganese (total)

MWFTA-17 Barium (both), Vanadium (both)

MWFTA-18 Antimony (dissolved), Barium (total and dissolved)

MWFTA-19 Cadmium (dissolved), Barium (total and dissolved)

MWEFTA-20 Antimony (dissolved), Barium (total and dissolved), Magnesium (total and
dissolved)

MWFTA-28B Barium (total and dissolved)

MWFTA-29B Molybdenum (total), Magnesium (total), Nickel (total),
Vanadium (total and dissolved)

PWFTA-2 Barium (total and dissolved)

OuU7DUP-3 Barium (total and dissolved)

B.5.2.4 Total and Dissolved Thallium (SW7841) - The initial and continuing calibration for each

instrument used for the analysis of total and dissolved thallium met acceptable criteria. The laboratory batch
preparation blanks (Method Blanks) and subsequent CCBs were less than the PQL, but above the MDL. No

qualification was required because associated samples were non detect for thallium.
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B.5.2.4.2 Batch LCSs for thallium were within acceptable limits. acceptable limits. The recovery of total
and dissolved thallium in MS/MSD sample MWFTA-29B was below limits and flagged as UL. The

analytical holding time of 6 months for thallium was met for the OU7 samples.

B.5.1.4.3 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected from the lower aquifer and
analyzed. RPD between the parent sample and the duplicate sample could not be calculated because

thallium was not detected in either sample.

B.5.1.44 A post digestion spike was performed on samples MWFTA-16 to confirm matrix effects.
Recovery was low for dissolved thallium in MWFTA-16. Dissolved thallium in MWFTA-16 was flagged
as estimated and marked J. Results were evaluated and reported down to the MDL. Flagging of thallium
results less than the PQL but greater than the MDL was not required.

B.5.2.5. Total and Dissolved Mercury (7470A) - The initial and continuing calibration for each instrument
used for the analysis of total and dissolved mercury met acceptable criteria. The low-level check standard
recovered within QC limits for mercury. The laboratory batch preparation blanks (Method Blanks) and

subsequent CCBs did not contain mercury.

B.5.2.5.1 Batch LCSs for mercury were within acceptable limits with one exception. The LCS recovery of
mercury associated with samples collected on October 5 was below USACE limits (79 percent). However,
the recovery was within the SMF limits of 60 to 140 percent. Therefore, no qualification to the affected
sample data was applied. The MS/MSD recoveries for spiked sample MWFTA-29B, were within USACE
limits. The analytical holding time of 28 days for mercury was met for the OU7 samples.

B.5.2.5.2 One field duplicate pair (PWFTA-2/0OU7DUP-3) was collected from the lower aquifer and
analyzed. RPD between the parent sample and the duplicate sample could not be calculated because
mercury was not detected in either sample. Results were evaluated and reported down to the MDL.

Flagging of mercury results less than the PQL but greater than the MDL was not required.

B.5.2.4 Anions (300.0A) — The initial and continuing calibration for each instrument used for the analysis
of chloride, nitrate, and sulfate met acceptable criteria. The laboratory batch preparation blanks (Method
Blanks) did not contain anions. No qualification was required. Batch LCSs for anions were within
acceptable limits. The MS/MSD recoveries for the spiked sample MWFTA-29B were within acceptable

limits.
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B.5.2.4.1 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected from the lower aquifer and
analyzed. RPD between the parent sample and the duplicate sample is within specified limits (less than 20
percent) for values above the PQL.

B.5.2.4.3 The sulfate results for MWFTA-18 were reported at concentrations above the MDL, but less than
the PQL and were qualified as estimated and flagged as “JQ”.

B.5.2.5 Total Organic Carbon (9060) — The initial and continuing calibration for each instrument used for
the analysis of TOC met acceptable criteria. The laboratory batch preparation blanks (Method Blanks)
contained TOC below the PQL at 0.7 mg/L on 10/30/01 and 0.5 mg/L on 10/29/01. The TOC results for
DMW-29B, MWFTA-14, MWFTA-16, TB-108001-2, and TB-100901 were qualified as estimated and
flagged JB. Batch LCSs for TOC were within acceptable limits. The MS/MSD recoveries for the spiked
sample MWFTA-29B were within acceptable limits. No qualification was necessary.

B.5.2.5.1 The trip blanks associated with the OU 7 samples collected on 10/8/01 and 10/9/01 were
reported to contain low levels of TOC. The samples with concentrations less than or equal to five times
these concentrations were accordingly qualified as estimated based on blank contamination and flagged
as “JB.” However, those samples were previously flagged JB due to method blank contamination. The
TOC results for sample MWFTA-28B were greater than five times the associated trip blank

concentrations and required no qualification.

B.5.2.5.2 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected from the lower aquifer and
analyzed. RPD between the parent sample and the duplicate sample is within specified limits (less than 20
percent). Results were evaluated and reported down to the MDL. Flagging of TOC results less than the
PQL but greater than the MDL was not required.

B.5.2.6 Alkalinity (310.1) — The titration standardization performed for the analysis of alkalinity met
acceptable criteria, as did the initial calibration and calibration check. The laboratory batch preparation
blanks (Method Blanks) contained alkalinity below the PQL. Associated results greater than or equal to five
times the blank value required no qualification. Batch LCSs for alkalinity were within acceptable limits. The
MS/MSD recoveries for spiked sample MWFTA-18B were within acceptable limits. Recovery in sample
MWFTA-29B was below QC limits, and results were marked estimated and flagged J.
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B.5.2.6.1 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected from the lower aquifer and
analyzed. RPD between the parent sample and the duplicate sample is within specified limits (less than 20
percent). Results were evaluated and reported down to the MDL. Flagging of alkalinity results less than the
PQL but greater than the MDL was not required.

B.5.2.7 Sulfide (376.1) — The titration standardization performed for the analysis of sulfide met acceptable
criteria. The laboratory batch preparation blanks (Method Blanks) did not contain sulfide. Batch LCSs for
sulfide were within acceptable limits. The MS/MSD recovery for spiked sample MWFTA-29B was within

acceptable laboratory limits.

B.5.2.7.1 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected from the lower aquifer and
analyzed. Results were evaluated and reported down to the MDL. Flagging of alkalinity results less than the
PQL but greater than the MDL was not required.

B.5.2.8 Dissolved Hydrogen (AM20GA) - Initial and continuing calibration and instrument/method blanks
were assumed to be within method-stated control limits. LCS results were also within laboratory-
established limits. MS/MSD samples were not required for hydrogen analysis. Holding times were met for

the samples submitted to Microseeps for analysis.

B.5.2.8.2 One field duplicate pair (PWFTA-2/OU7DUP-3) was collected and analyzed from the lower
aquifer. RPD between the parent and duplicate samples were within QC limits. No qualification was

necessary.

B.6.0 DATA QUALITY EVALUATION SUMMARY

B.6.0.1 Except as previously noted, the data quality indicators were within the USACE prescribed QC
limits and requires only the qualifications described. Overall percent completeness for the data collection
efforts and DQO attainment is 99. A discussion of compound and/or method completeness compared to

project objectives, as well as affects of field conditions on project objectives, is presented below.
B.6.0.2 The following compound exhibited percent completeness less than 90:

Volatile O e 1 o
Carbon disulfide 83
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The effect of data completeness below 90 percent for this compound based on the project objectives is
negligible. Carbon disulfide was not detected in the samples. In addition, the data generated for carbon
disulfide do not adversely impact the overall risk assessment for the site due to the lack of positive results in
excess of a risk-based concentration level. Carbon disulfide is not constituent of potential concern (COPC)

for OU 7.

B.6.0.3 Thirteen samples from the lower aquifer were collected and assayed for pH to confirm high pH
(greater than 10) measurements collected in the field during the sampling effort. The pH measurements
collected in the field were confirmed by the laboratory analyses. Values of pH greater than 10 pH units are
not typically found in natural groundwater and may affect microbial activity and the valance state in which
certain metals may exist in the aquifer system. The basic pH values are not considered to significantly
impact the project DQOs because the data show that natural attenuation is occurring within the lower

aquifer at OU 7.

B.6.0.4 In addition, monitoring well MWFTA-8 was proposed to be sampled. However, since monitoring
well MWFTA-7 is screened within the same aquifer and represents the same location as MWFTA-$,

MWFTA-8 was not deemed necessary to sample. Therefore, project DQOs were not affected.

PREPARED/DATE: WK, 1 245-02
CHECKED/DATE:Cht _[-22-02
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TABLE B-1

DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER

Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supplu Center Richmond
Richmond Virginia
Practical (a) Sample Duplicate Sample Sample Sample Duplicate Sample Sample
Sample ID: Quantitation AEHADG-10 AEHADG-10  DMW-13A DMW-22A DMW-25A DMW-25A DMW-26A DMW-27A
Sample Date: Limit 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001
FIXED BASE LABORATORY ANALYSIS
Anions - MCAWW 300.3A mg/L,
Chiloride 1 752 73.8 208 80.9 11.7 12.9 258 17.1
Nitrate 0.1 <0.1 <0.1 1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulfate 1 20.1 204 217 13.7 7.4 7.1 <1 2
Dissolved Gases - RSK SOP-175 mg/L,
Carbon dioxide 0.001 94 ] 100 J 110 J 3 130 J 140 J 170 J 240 3
Ethane 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.00038
Ethene 0.001 0.005 0.0049 <0.001 <0.001 <0.001 <0.001 <0.001 0.0031
Methane 0.001 0.023 0.023 0.0013 JB 022 0.013 0.012 54 37
Dissolved Hvdrogen by Microseeps AM20GA nM/IL
Hydrogen 0.03 83 10 1.6 8.9 9.5 82 8.1 7.7
Mercury - SW846 7470A (Dissolved
Mercury i <i <1 <1 <1 <l <1 <1 <1
Mercury - SW846 7470A (Total) ug/L.
Mercury 1 <1 <1 <1 <1 <1 <1 <1 <1
Metals - SW846 6010B (Dissolved) po/l,
Aluminum 200 <200 <200 1150 <200 <200 <200 137 1Q 331
Antimony 5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic 5 65 63.7 <5 19.7 <5 <5 <5 <5
Barium 200 132 JQ 125 1Q 109 JQ 938 JQ 71.9 JQ 553 JQ 66.2 JQ 112 1Q
Beryllinm 10 09 B 092 IB 1.1 1B <10 <10 <10 <10 0.6 IB
Cadmium 2 <2 043 IB 0.88 1B <2 <2 035 JB 037 JB <2
Calcium 5000 5720 5800 2110 JQ 14700 2930 JQ 2470 JQ 4830 1Q 611 1Q
Chromium 10 <10 <10 <10 <10 <10 <10 <10 <10
Cobalt 30 29.9 1Q 279 1Q 52 1Q <30 122 JQ 1.1 JQ <30 <30
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10
Iron 200 27200 26100 3680 5130 210 175 1Q 13600 3110
Lead 3 <3 <3 6 <3 <3 <3 <3 <3
Magnesium 5000 7880 7500 2510 JQ 11900 2330 JQ 1810 JQ 2190 JQ 1570 1Q
Manganese 20 1080 985 195 185 490 440 116 16.7 JQ
Molybdenum 40 <40 <40 <40 <40 <40 <40 <40 <40
Nickel 100 424 1Q 385 JQ 29 JQ <100 38 JQ 32 1Q <100 <100
Potassium 5000 6410 6230 2960 JQ 8910 4440 JQ 3960 1Q 5450 3440 JQ
Selenium 5 <5 <5 <5 <5 <5 <5 <5 <5
Silver 10 <10 <10 <10 <10 <10 <10 <10 <10
Sodium 5000 15000 14400 6550 32700 19900 16300 151000 4640 JQ
Vanadium 50 <50 <50 <50 13 1B <50 <50 21 1B 21JB
Zine 20 25.1 24 415 <20 <20 128 JB <20 <20
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TABLE B-1

DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Def Supplu Center Rich d
Richmond Virginia
Practical (a) Sample Duplicate Sample Sample Sample Dupli Sampl Sampl
Sample ID:  Quantitation AEHADG-10  AEHADG-10  DMW-13A DMW-22A DMW-25A DMW-25A DMW-26A DMW-27A
Sample Date: Limit 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001
FIXED BASE LABORATORY ANALYSIS
Metals - SW846 6010B (Total) pg/L
Aluminum 200 <200 272 1120 <200 64.5 JQ <200 196 JQ 325
Antimony 5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic 5 71.5 81 <5 20.1 <5 <5 <5 <5
Barium 200 134 1Q 130 JQ 115 I1Q 96 JQ 58.1 JQ 557 1Q 62.2 1Q 108 J1Q
Beryllium 10 1B 13 IB 1.1 JB <10 <10 <10 <10 0.69 JB
Cadmium 2 <2 0.59 JB 1.1 JB <2 <2 <2 031 JB <2
Calcium 5000 5730 5920 2290 JQ 15300 2560 JQ 2460 JQ 4400 JQ 614 JQ
Chromium 10 <10 <10 <10 <10 <10 <0 <10 <10
Cobalt 30 30.4 294 JQ 57 10 <30 12.1 1Q 119 JQ <30 13 1B
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10
Iron 200 30500 33500 3380 5420 364 333 12800 2990
Lead 3 <3 <3 6.2 <3 <3 <3 <3 <3
Magnesinm 5000 7890 7650 2700 JQ 12300 1880 JQ 1810 JQ 2050 JQ 1510 JQ
Manganese 20 1080 1010 200 192 467 455 107 16.1 JQ
Molybdenum 40 <40 <40 <40 <40 <40 <40 <40 <40
Nickel 100 43.1 JQ 40.6 JQ 28 JQ <100 3 JQ 2.8 1Q <100 <100
Potassium 5000 6430 6300 3070 JQ 9000 4130 JQ 4040 JQ 5210 3310 JQ
Selenium 5 <5 <5 <5 <5 <5 <5 <5 <5
Silver 10 <10 <10 <10 <10 <10 <10 <10 <10
Sodium 5000 15100 14400 6620 33400 16600 16200 145000 4410 JQ
Vanadium 50 14 JB 1.6 JB <50 18 1B <50 <50 211B 24 1B
Zinc 20 25.2 274 44.2 <20 <20 <20 <20 <20
Thallium - SW846 7841 (Dissolved) ug/l,
Thallium 2 2.1JB <2 24 JB 19 1B <2 <2 19 1B 22 1B
Thallium - SW846 7841 (Total) ng/L,
Thallium 2 22 JB <2 2 JB 21JB <2 <2 2B <2
Total Alkalinity - MCAWW 310.1 mg/L,
Total Alkalinity 5 16 17 <5 55 23 22 33 3B
Total Organic Carbon - SW846 9060 mg/L
Total Organic Carbon 1 1B 1B 0.6 JB 3 0.8 JB 0.6 JB 17 12
Total Sulfide - MCAWW 376.1 mg/L
Total Sulfide 1 3917 <iJ <1 1217 <1 <1 1.1
Volatile Qrganic Compounds - SW846 82608 ug/l.
1,1,1,2-Tetrachloroethane i <420 <420 <1 <1 <1 <1 <5 <i
1,1, 1-Trichloroethane 1 7300 7300 <1 <1 <i <1 <5 <1
1,1,2,2-Tetrachloroethane 1 <420 UJ <420 UJ <1uJ <1UJ <1 UJ <1uJ <5UJ <1uJ
1,1,2-Trichloroethane 1 <420 <420 <1 <1 <1 <1 <5 <1
1,1-Dichloroethane 1 86 JQ 83 1Q <t 0.7 1Q <1 <1 <5 <1
1,1-Dichloroethene i 1100 1100 <1 0.66 JQ <1 <1 <5 <i
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TABLE B-1

DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Def Supplu Center Rich d
Richmond Virginia

Practical (a) Sampl Dupli Sampl

Q t)

Sample

Q 1

< \}

Dupli

Sample ID:  Quantitation AEHADG-10  AEHADG-10 DMW-13A DMW-22A DMW-25A DMW-25A DMW-26A DMW: f27A

Sample Date: Limit 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001
FIXED BASE LABORATORY ANALYSIS
1,1-Dichloropropene 1 <420 <420 <1 <1 <1 <1 <5 <1
1,2,3-Trichlorobenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
1,2,3-Trichloropropane 1 <420 UJ <420 UJ <1yuJ <1Uj <iuJ <1yJ <5yl <1UJ
1,2,4-Trichlorobenzene 1 <420 <420 <t <1 <1 <1 <5 <1
1,2,4-Trimethylbenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
1,2-Dibromo-3-chloropropane 2 <830 <830 <2 <2 <2 <2 <10 <2
1,2-Dibromoethane 1 <420 <420 <1 <1 <1 <1 <5 <1
1,2-Dichlorcbenzene 1 130 JQ 150 1Q <1 0.62 JQ <1 <1 <5 <1
1,2-Dichloroethane 1 <420 <420 <1 <i <1 <1 <5 <1
1,2-Dichloropropane 1 <420 <420 <1 <1 <1 <1 <5 <1
1,3,5-Trimethylbenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
1,3-Dichlorobenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
1,3-Dichloropropane 1 <420 <420 <1 <1 <1 <1 <5 <1
1,4-Dichlorobenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
2,2-Dichloropropane 1 <420 <420 <1 <1 <1 <1 <5 <1
2-Butanone 10 <4200 <4200 <10 <10 <10 <10 <50 <10
2-Chlorotoluene 1 <420 <420 <1 <1 <1 <1 <5 <1
2-Hexanone 10 <4200 UL <4200 UL <10 UL <10 UL <10 UL <10UL <50 UL <10 UL
4-Chlorotoluene 1 <420 <420 <1 <1 <1 <1 <5 <1
4-Methyl-2-pentanone 10 <4200 <4200 <10 <10 <10 <10 <50 <10
Acetone 10 <4200 <4200 <10 <10 <10 <10 <50 0.85 JB
Benzene 1 <420 <420 <1 <1 <i <1 <5 <1
Bromobenzene 1 <420 <420 <1 <1 <i <1 <5 <1
Bromochloromethane 1 <420 <420 <1 <1 <1 <1 <5 <1
Bromodichloromethane 1 <420 <420 <1 <1 <1 <1 <5 <1
Bromoform 1 <420 <420 <1 <1 <1 <1 <5 <1
Bromomethane 2 <830 <830 <2 <2 <2 <2 <10 <2
Carbon disulfide 1 <420 <420 <t <t <1 <1 <5 <1
Carbon tetrachloride 1 120 JQ 130 JQ <1 <1 <1 <1 <5 <1
Chlorobenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
Chloroethane 2 <830 <830 <2 <2 <2 <2 <10 <
Chloroform 1 130 1B 140 IB 0.36 JB <t <1 <1 <5 <i
Chloromethane 2 <830 <830 <2 <2 <2 <2 <10 <2
cis-1,2-Dichloroethene 0.5 880 870 <0.5 6.2 8.8 8.8 <25 <0.5
cis-1,3-Dichloropropene 1 <420 <420 <1 <1 <1 <1 <5 <1
Dibromochloromethane 1 <420 <420 <1 <1 <1 <1 <5 <1
Dibromomethane 1 <420 <420 <1 <1 <1 <1 <5 <1
Dichlorodifluoromethane 2 <830 <830 <2 <2 <2 <2 <10 <2
Ethylbenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
Hexachlorobutadiene 1 <420 <420 <i <1 <t <1 <5 <1
Isopropylbenzene i <420 <420 <1 <1 <1 <1 <5 <1
m-Xylene & p-Xylene 1 <420 <420 <1 <t <1 <t <5 <1
Methylene chioride 1 <420 <420 <1 <1 <1 <1 <5 <1
n-Butylbenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
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DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER

TABLE B-1

Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Def Supplu Center Rich d
Richmond Virginia
Practical (a) Sampl Dupli Sampl Sample Sample Duplicate Sample Sample
Sample ID:  Quantitation AEHADG-10 AEHADG-10  DMW-13A DMW-22A DMW-25A DMW-25A DMW-26A DMW-27A
Sample Date: Limit 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/5/2001 10/4/2001 10/5/2001
FIXED BASE LABORATORY ANALYSIS
n-Propylbenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
Naphthalene 1 340 JQ <420 <1 <1 <1 <i <5 <1
o-Xylene 0.5 <210 <210 <0.5 <0.5 <0.5 <0.5 <25 <0.5
p-Isopropyitoluene 1 <420 <420 <1 <1 <1 <1 <5 <1
sec-Butylbenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
Styrene 1 <420 <420 <1 <i <1 <1 <5 <1
tert-Butylbenzene 1 <420 <420 <1 <1 <1 <1 <5 <1
Tetrachloroethene 1 3300 3300 <1 24 19 19 <5 <1
Toluene 1 <420 <420 <1 <1 <1 <1 <5 <1
trans-1,2-Dichloroethene 0.5 <210 <210 <0.5 <0.5 <0.5 <0.5 <25 <0.5
trans-1,3-Dichloropropene 1 <420 <420 <1 <1 <1 <1 <5 <1
Trichloroethene 1 14000 14000 <1 10 5.6 5.4 <5 <1
Trichlorofluoromethane 2 <830 <830 < <2 <2 <2 <10 <2
Vinyl chloride 2 <830 <830 <2 032 JQ 0.6 JQ 0.6 JQ <10 7.7
Xylenes (total) 1 <420 <420 <1 <1 <1 <i <5 <1
Surrogate:
1,2-Dichloroethane-d4 - 98 96 97 96 100 98 97 95
4-Bromofluorobenzene - 83 84 90 88 85 86 88 86
Dibromofluoromethane - 93 95 95 93 97 96 94 94
Toluene-d8 B 97 99 105 104 101 101 102 102
J Estimated.

JB Estimated; possibly biased high or falsepositive based on blank contamination.

JH Estimated; possibly biased high based on QC data.
JL Estimated; possibly biased low based on QC data.
JQ Estimated; Value is between reporting limit and detection limit.

NA Not Analyzed.
R Rejected.

UJ Undetected; Reported Detection Limit is imprecise.

UL Undetected; Data biased low - Reported Detection Limit is higher than indicated.
() Quantitation limits are ideal. Sample quantitation limits may vary due to sample volume/weight extracted and dilutions.

mg/L  milligram per liter
nM/L  nanamolars per liter
ng/L  microgram per liter

11632.16
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TABLE B-1

DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supplu Center Richmond
Richmond Virginia
Practical (a) Sample Sampl Sampl Sampl Sampl Sampl Sampl Sampl
Sample ID:  Quantitation DMW-33A DMW-35A MWFOS-1 MWFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23

Sample Date: Limit 10/8/2001 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10//2001
FIXED BASE LABORATORY ANALYSIS
Aniong - MCAWW 300.3A mg/L
Chioride 1 453 11.4 13 304 17.8 4.5 10.2 108
Nitrate 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.71 <0.1
Sulfate 1 21.6 4.1 59.3 1.2 53 6 29.2 0.71 JQ
Dissolved Gases - RSK SOP-175 mg/L,
Carbon dioxide 0.001 110 J 78] 22 510 J 93] 40 J 971 290§
Ethane 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.00048 JQ
Ethene 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.039
Methane 0.001 0.024 0.0012 JB 0.0038 4.4 0.061 0.0018 0.00085 JB 1.9
Dissolved Hydrogen by Microseeps AM20GA nM/L
Hydrogen 0.03 9.1 89 88 1.6 7.4 78 8.3 13
Mercury - SW846 7470A (Dissolved
Mercury 1 <1 <1 <1 <1 UL <1 <1 <1 <1
Mercury - SW846 7470A (Total) no/T,
Mercury i <1 <} <1 <t UL <1 <1 <1 <1
Metals - SW846 6010B (Dissolved) ng/L,
Aluminum 200 <200 <200 <200 163 1Q 54 JQ <200 1340 J 178 1Q
Antimony 5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic 5 <5 <5 <5 42.7 42 JQ <5 <5 92.8
Barium 200 792 1Q 273 1Q 13.7 1Q 289 348 1Q 20.5 JQ 62.7 JQ 582
Beryllium 10 0.85 JB <10 <10 0.87 JB <10 0.57 JB 2.5 1B 1.9 IB
Cadmium 2 <2 <2 <2 042 JB <2 <2 <2 <2
Caleium 5000 12500 2800 JQ 18600 35200 2520 JQ 3460 JQ 5990 5820
Chromium 10 <10 <10 <10 <10 <10 <10 <10 <10
Cobalt 30 <30 <30 <30 22 JB <30 <30 5.6 1Q 11.3 JQ
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10
Iron 200 5070 1330 649 10200 1570 730 <200 61300
Lead 3 <3 <3 <3 <3 <3 <3 <3 <3
Magnesium 5000 9490 2240 JQ 6670 52700 1950 JQ 2770 1Q 3270 JQ 8160
Manganese 20 137 44 56.8 822 398 46 41.1 499
Molybdenum 40 <40 <40 3.7 JB <40 <40 <40 <40 <40
Nickel 100 <100 <100 <100 <100 <100 <100 45 JB 105 JQ
Potassium 5000 6200 4240 JQ 8220 10400 5320 4650 JQ 2190 JQ 6270
Selenium 5 <5 <5 <5 <5 <5 <5 <5 <5
Silver 10 <10 <10 <10 <10 <10 <10 <10 <10
Sodium 5000 7010 2160 JQ 7030 15600 13900 6010 2630 JQ 7740
Vanadium 50 <50 <50 <50 1.6 JB 1.1 JB <50 <50 1.6 JB
Zinc 20 152 JQ <20 386 J 308 J <20 <20 <20 124
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TABLE B-1

DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Def Supplu Center Rich d

Richmond Virginia

Practical (a) Sampl Sampl Sampl Sampl Sampl Sampl Sample Sample
Sample ID:  Quantitation DMW-33A DMW-35A MWFOS-1 MWFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23

Sample Date: Limit 10/8/2001 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10/9/2001
FIXED BASE LABORATORY ANALYSIS
Metals - SW846 6010B (Total) ug/L
Aluminum 200 <200 <200 <200 329 JH 478 <200 1360 1 656
Antimony 5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic 5 <5 <5 <5 425 5.1 <5 <5 96.6
Barium 200 824 JQ 30.7 JQ 13.7 1Q 281 39.8 JQ 259 1Q 63 JQ 607
Beryllium 10 1.1 JB <10 <10 <10 <10 <10 2.5 JB 2.1 1B
Cadmium 2 <2 <2 <2 0.37 JB <2 <2 <2 <2
Calcium 5000 12900 3180 JQ 19800 34200 2780 JQ 3650 JQ 5930 6610
Chromium 10 <10 <10 <10 <10 <10 <10 <10 <10
Cobalt 30 <30 <30 <30 2B <30 <30 53 1Q 12.1 JQ
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10
Iron 200 6870 1610 702 9920 1840 1070 <200 64000
Lead 3 <3 <3 <3 <3 <3 <3 <3 <3
Magnesium 5000 9610 2490 JQ 7170 51900 2190 JQ 2870 JQ 3280 JQ 8560
Manganese 20 139 484 60.8 807 43.7 46.8 40.5 519
Molybdenum 40 <40 <40 3918 <40 <40 <40 <40 <40
Nickel 100 <100 2.7 3Q <100 <100 <100 <100 44 JB 104 1Q
Potassium 5000 6250 4590 JQ 8830 10100 5720 4810 JQ 2230 JQ 6570
Selenium s <5 <5 <5 <5 <5 <5 <5 <5
Sitver 10 <10 <10 <10 <i0 <10 <10 <10 <10
Sodium 5000 7130 2510 JQ 7670 15000 14400 6310 2550 JQ 7960
Vanadium 50 1JB <50 <50 21 1B 15 JB <50 <50 23 1B
Zine 20 27 <20 <20 UJ <20l <20 16 1Q <20 152
Thallium - SW846 7841 (Dissolved) ng/L
Thallium 2 <2 <2 <2 2B 1.8 JB <2 <2 <2
Thallium - SW846 7841 (Total) ug/l.
Thallium 2 <2 <2 <2 211B 24 JB <2 <2 2.1 1B
Total Alkalinity - MCAWW 310.1 mg/L.
Total Alkalinity 5 15 10 JB 19 280 21 24 1.6 JB 23
Total Organic Carbon - SW846 9060 mg/L,
Total Organic Carbon 1 218 <1 06 JB 36 3 0.7 1B 1 48
Total Sulfide - MCAWW 376.1 mg/L,
Total Sulfide 1 28 11 <1 <1 <1 6.3 <1 23
Volatile Organic Compounds - SW846 82608 uo/l,
1,1,1,2-Tetrachloroethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,1,1-Trichloroethane 1 1200 <1 <1 <5 <1 <1 <1 <5000
1,1,2,2-Tetrachloroethane 1 <100 <1yl <1 <SR <tyJ <t <1 <5000
1,1,2-Trichloroethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,1-Dichloroethane 1 170 <1 <1 <5 0.27 JQ <1 <1 <5000
1,1-Dichloroethene 1 450 J <1 <1uJ <5 0.45 JQ <1yl <1 <5000 UJ
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TABLE B-1

DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling -~ October 2001
Operable Unit 7
Defi Supplu Center Rich d

Richmond Virginia

Practical (a) Sampl Sampl Sampl Sampl Sample Sample Sample Sample
Sample ID:  Quantitation DMW-33A DMW-35A MWFOS-1 MWFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23
Sample Date: Limit 10/8/2001 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10/9/2001
FIXED BASE LABORATORY ANALYSIS
1,1-Dichloropropene 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,2,3-Trichlorobenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,2,3-Trichloropropane 1 <100 <1uj <1 <5 <1uJ <1 <1 <5000
1,2,4-Trichlorobenzene 1 <100 <1 <1 <5 <1 <1 <t <5000
1,2,4-Trimethylbenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,2-Dibromo-3-chloropropane 2 <200 <2 <2 <10 <2 <2 <2 <10000
1,2-Dibromoethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,2-Dichiorobenzene 1 29 1Q <1 <1 <5 <1 <1 <1 1300 JQ
1,2-Dichloroethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,2-Dichloropropane 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,3.5-Trimethylbenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,3-Dichlorobenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,3-Dichloropropane 1 <100 <1 <1 <5 <1 <1 <1 <5000
1,4-Dichiorobenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
2,2-Dichloropropane 1 <100 <1 <1 <5 <1 <1 <1 <5000
2-Butanone 10 <1000 <10 <10 <50 <10 <10 <10 <50000
2-Chlorotoluene 1 <100 <1 <1 <5 <1 <1 <1 <5000
2-Hexanone 10 <1000 <10 UL <10 <50 UL <10UL <10 <10 UL <50000
4-Chlorotoluene 1 <100 <1 <1 <5 <1 <1 <1 <5000
4-Methyl-2-pentanone 10 <1000 <10 <16 <50 <10 <10 <10 UL <50000
Acetone 10 <1000 <10 <10 <50 UL <i0 <10 <10 3600 JQ
Benzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Bromobenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Bromochloromethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
Bromodichloromethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
Bromoform 1 <100 <1 <l <5 <1 <1 <1 <5000
Bromomethane 2 <200 <2 <2 <10 <2 <2 <2 <10000
Carbon disulfide 1 <100 R <1 <IR <5 <1 <iR <1 <5000 R
Carbon tetrachloride 1 <100 <1 <1 <5 <1 <1 <1 <5000
Chlorobenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Chloroethane 2 <200 <2 <2 <10 <2 <2 <2 <10000
Chloroform 1 27 1B <1 <1 <5 <1 <1 <1 <5000
Chloromethane 2 <200 <2 <2 <10 <2 <2 <2JL <10000
cis-1,2-Dichloroethene 0.5 2900 1.7 <0.5 <2.5 12 <0.5 <0.5 190000
cis-1,3-Dichloropropene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Dibromochloromethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
Dibromomethane 1 <100 <1 <1 <5 <1 <1 <1 <5000
Dichlorodifluoromethane 2 <200 <2 <2 <10 <2 <2 <2 <10000
Ethylbenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Hexachlorobutadicne 1 <100 <1 <1 <5 <1 <1 <1 <5000
Isopropylbenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
m-Xylene & p-Xylene i <100 <1 <1 <5 <1 <1 <1 <5000
Methylene chioride 1 <100 <1 <1 39 JB <1 <1 <1 <5000
n-Butylbenzene 1 <100 <] <1 <5 <1 <1 <1 <5000

11632.16

70f8



TABLE B-1

DATA SUMMARY TABLE FOR GROUNDWATER - UPPER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Opersable Unit 7
Def Supplu Center Rich d
Richmond Virginia

Practical (a) Sample Sample Sampl pl Sample pl Sample Sample
Sample ID:  Quantitation DMW-33A DMW-35A MWFOS-1 MWFTA-1 MWFTA-3 MWFTA-5 MWFTA-7 MWFTA-23
Sample Date: Limit 10/8/2001 10/5/2001 10/9/2001 10/4/2001 10/4/2001 10/8/2001 10/1/2001 10/9/2001
FIXED BASE LABORATORY ANALYSIS
n-Propylbenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Naphthalene 1 <100 <1 <1 4.6 <1 <1 <1 <5000
o-Xylene 0.5 <50 <0.5 <0.5 <5 <0.5 <0.5 <0.5 <2500
p-Isopropyltoluene 1 <100 <1 <1 <5 <1 <1 <1 <5000
sec-Butylbenzene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Styrene 1 <100 <t <t <5 <i <1 <1 <5000
tert-Butylbenzene 1 <100 <i <i <5 <i <i <t <5000
Tetrachloroethene 1 430 9.7 <1 <5 3 <1 <1 <5000
Toluene 1 <100 <i <1 <5 <1 <1 <1 <5000
trans-1,2-Dichloroethene 0.5 39 JQ <0.5 <0.5 <25 0.22 JQ <0.5 <0.5 <2500
trans-1,3-Dichloropropene 1 <100 <1 <1 <5 <1 <1 <1 <5000
Trichloroethene 1 3500 3 <1 <5 84 <1 <1 <5000
Trichlorofluoromethane 2 <200 <2 <2 <10 <2 <2 Ul <10000
Vinyl chloride 2 33 JQ <2 <2 <10 0.56 JQ <2 <2 5400 JQ
Xylenes (total) 1 <100 <t <1 <5 <1 <1 <1 <5000
Surrogate:
1.2-Dichloroethane-d4 B 93 96 88 94 96 90 93 91
4-Bromofluorobenzene - 89 85 86 86 86 87 88 87
Dibromofluoromethane - 96 94 92 94 94 92 92 93
Toluene-d8 - 98 100 96 102 102 95 96 97
7 Estimated. PREPAREDDATE: MAR 12 -19-0]

JB Estimated; possibly biased high or falsepositive based on blank contamination.
JH Estimated; possibly biased high based on QC data.
J1. Estimated; possibly biased low based on QC data.
JQ Estimated; Value is between reporting limit and detection limit.
NA Not Analyzed.
R Rejected.
UJ Undetected; Reported Detection Limit is imprecise.
UL Undetected; Data biased low - Reported Detection Limit is higher than indicated.
(a) Quantitation limits are ideal. Sample quantitation limits may vary due to sample volume/weight ex
mg/L.  milligram per liter
nM/L  nanamolars per liter
ug/L  microgram per liter

11632.16
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TABLE B-2

DATA SUMMARY TABLE FOR GROUNDWATER - LOWER AQUIFER

Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Duplicate
Sample ID:  Quantitation DMW-29B MWFTA-14  MWFTA-16  MWFTA-17 MWFTA-18  MWFTA-19 MWFTA-20 MWFTA-28B MWFTA-29B PWFTA-2 PWFTA-2
Sample Date: Limit 10/10/2001 10/9/2001 10/9/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001 10/8/2001 10/1/2001 10/1/2001 10/1/2001
FIXED BASE LABORATORY ANALYSIS
Anions - MCAWW 300.3A mg/l,
Chloride 1 9.3 165 76 59 38 6 35 58.6 1.5 8.6 8.6
Nitrate 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulfate 1 5 29.6 74 7.2 094 1Q 6.2 438 14 5.1 58 56
Dissolved Gases - RSK SOP-175 mg/L,
Carbon dioxide 0.001 45 J 011 J8 <0.17U0J <0.17J 7173 <0.17% 0.089 JB 327 <0.17UJ <0.17UJ 0.14 1B
Ethane 0.002 <0.002 <0.002 0.0015 JQ <0.002 0.001 JQ <0.002 <0.002 <0.002 0.00043 JQ <0.002 <0.002
Ethene 0.001 <0.001 <0.001 0.011 <0.001 0.005 <0.001 0.0054 <0.001 0.00088 JQ 0.002 0.0022
Methane 0.001 0.0014 JB 0.0036 0.022 0.073 028 0.0034 0.013 0.0021 0.017 0.16 0.17
Dissolved Hvdrogen by Microseeps AM20GA nM/L
Hydrogen 0.03 2.7 12 26 19 6.8 13 6.1 NA 52 46 51
Mercury - SW846 7470A (Dissolved) ng/l
Mercury 1 <1 <1 <t <1 <1 <1 <1 <1 <i <1 <1
Mercury - SW846 7470A (Total) ng/l,
Mercury 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <i
Metals - SW846 6010B (Dissolved) ng/l,
Aluminum 200 <200 <200 <200 5340 109 JB 659 <200 <200 453 1B 1200 1220
Antimony 5 <5 <5 <5 <5 31Q <5 28 1Q <5 <5 <5 <5
Arsenic 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Barium 200 314 1Q 35 JQ 721 156 JQ 293 JQ 552 JQ 72 1Q 753 31Q 239 459 1Q 457 1Q
Beryllium 10 <10 <10 <10 <10 <10 <10 <10 <10 0.76 1B <10 <10
Cadmium 2 <2 <2 <2 <2 <2 03 JB <2 <2 < <2 <2
Calcium 5000 5390 5390 109000 119000 9530 45600 16800 22400 109000 58000 57300
Chromium 10 <10 <10 1.5 JB <10 <10 <10 <10 <10 19 1B <10 <10
Cobalt 30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10 43 1B <10 <10
fron 200 215 <200 <200 <200 2400 <200 <200 425 <200 <200 <200
Lead 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Magnesium 5000 4040 JQ 5150 125 1Q <5000 6550 375 1B 2210 JQ 22400 30.1 JB <5000 <5000
Manganese 20 728 2718 2B 1218 107 <20 259 101 12 1B <20 1.8 JB
Molybdenum 40 <40 7.5 1B <40 <40 <40 <40 <40 <40 9.1 1B <40 <40
Nickel 100 <100 <100 <100 24 JB 29 JB <100 <100 <100 58 1B <100 23 1B
Potassium 5000 5090 56600 186000 26800 7180 10400 10300 27900 91200 35100 36500
Selenium 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Sitver 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Sodium 5000 4590 JQ 52200 59300 11500 7670 5640 11600 42200 72400 12300 12600
Vanadium 50 <50 <50 1.6 B 6 JQ <50 24 JB 1.2 B <50 3.1 1Q 2B 23 B
Zinc 20 304 J <20 508 J <20 <20 <20 <20 472 <20 <20 <20
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TABLE B-2

DATA SUMMARY TABLE FOR GROUNDWATER - LOWER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Duplicate
Sample ID:  Quantitation DMW-29B MWFTA-14 MWFTA-16 MWFTA-17 MWFTA-18 MWEFTA-19 MWFTA-20 MWFTA-28B MWFTA-29B PWFTA-2 PWFTA-2
Sample Date: Limit 10/10/2001 10/9/2001 10/9/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001 10/8/2001 10/1/2001 10/1/2001 10/1/2001
FIXED BASE LABORATORY ANALYSIS
Metals - SW846 6010B (Total) ug/l,
Aluminum 200 <200 995 704 JQ 5250 257 1B 673 301 JB 279 1960 JH 1900 1 1280 J
Antimony 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Barium 200 36,2 JQ 51.8 1Q 738 145 JQ 38.6 JQ 54.5 1Q 795 1Q 893 JQ 250 432 JQ 43.8 JQ
Beryllium 10 081 JB <10 <10 <10 <10 <10 <10 <10 0.99 JB <10 <10
Cadmium 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Calcium 5000 5330 8670 111000 119000 9620 45400 17100 26500 110000 54600 54700
Chromium 10 <10 1.6 JQ <10 <10 <10 <10 <10 <10 42.1 <10 <10
Cobalt 30 <30 14 18 <30 <30 <30 <30 <30 <30 22 1B <30 <30
Copper 10 <10 <10 <10 <10 <10 <10 <10 <10 12 B 42 1B <10
Tron 200 2080 905 <200 <200 2910 <200 520 3130 1970 H <200 <200
Lead 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
Magnesium 5000 4280 JQ 8480 1930 1Q <5000 6670 448 JB 4950 1Q 23800 935 JQ 579 1B 62.7 1B
Manganese 20 78.5 19.2 JQ 124 1Q <20 111 <20 139 175 713 14718 12 JB
Molybdenum 40 <40 86 JB <40 <40 <40 <40 <40 <40 73 3Q <40 <40
Nickel 100 <100 33 1Q <100 <100 25 1B <100 <100 <100 9.7 1Q 6 JB 26 1B
Potassium 5000 5250 57300 188000 24900 7190 10200 9980 25800 89300 37300 37000
Selenium 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Silver 10 <10 <i0 <10 <10 <10 <10 <10 <10 <10 <10 <10
Sodium 5000 4790 JQ 55900 58500 11000 7490 5560 11400 41700 73700 12900 12900
Vanadium 50 <50 12 1B 16 1B 52 JQ <50 22 JB 12 1B 1.1 B 38 JQ 23 1B 25 1B
Zinc 20 142 1Q 234 248 1 <20 <20 <20 <20 392 305 <20 <20
pH EPA 150.1 units
pH (liquid) 638 5.1 118 117 73 10.9 9.6 8.9 11.8 113 NA
Thalium - SW846 7841 (Dissolved) ng/I.
Thallium 2 <2 <2 2217 <2 <2 <2 <2 <2 <2UL <2 <2
Thallium - SW846 7841 (Total
Thallium 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 UL <2 <2
Total Alkalinity - MCAWW 310.1 m,
Total Alkalinity 5 24 150 480 270 60 110 72 160 440 J 140 120
Total Organic Carbon - SW846 9060 m:
Total Organic Carbon 1 05 1B 2B 2B 2 2 <1 <1 22 5 <1 <1
Totsl Sulfide - MCAWW 376.1 mg/L,
Total Sulfide 1 1.5 <1 1.9 <1 <1 <1 <1 1.2 22 12 12
Volatile Qrganic Compounds - SW846 82608 peg/l,
1,1,1,2-Tetrachloroethane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,1,1-Trichloroethane 1 <1 <1 <50 <1 <1 <i <5 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane 1 <1 <1 <50 <1 <i <1 <5 <1 <1 <1 <1
1,1,2-Trichloroethane i <1 <1 <50 <1 <1 <1 <5 <1 <1 <i <l
1,1-Dichloroethane i <1 <1 <50 <1 <1 <1 20 <1 <1 4 4.1
1,1-Dichloroethene 1 <1uJ <1uJ <50 UJ <1 <1 <1 93 <1 UJ <] 21 22
1,1-Dichloropropene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <l <1
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TABLE B-2

DATA SUMMARY TABLE FOR GROUNDWATER - LOWER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Duplicate
Sample ID:  Quantitation DMW-298B MWFTA-14 MWFTA-16 MWFTA-17 MWFTA-18 MWFTA-19 MWFTA-20 MWFTA-28B MWFTA-298 PWFTA-2 PWFTA-2
Sample Date: Limit 10/10/2001 10/9/2001 10/9/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001 10/8/2001 10/1/2001 10/1/2001 10/1/2001
F BASE LABORATORY ANALYSIS
Yolatile Organic Compounds - SW846 8260B ng/I, (Cont.)
1,2,3-Trichlorobenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,2,3-Trichloropropane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,2,4-Trichlorobenzene i <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,2,4-Trimethylbenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <i <1
1,2-Dibromo-3-chloropropane 2 <2 <2 <100 <2 <2 <2 <10 <2 <2 <2 <2
1,2-Dibromoethane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,2-Dichlorobenzene 1 <1 <1 63 JQ <l <1 <1 <5 <1 <1 1.5 15
1,2-Dichloroethane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,2-Dichloropropane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,3,5-Trimethylbenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,3-Dichlorobenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,3-Dichloropropane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
1,4-Dichlorobenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <i 021 JQ 02 1Q
2,2-Dichloropropane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
2-Butanone 10 <10 <10 <500 <10 <10 <10 <50 21Q 18 JQ <10 <10
2-Chlorotoluene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
2-Hexanone 10 <10 <10 <500 <10UL <10UL <10 UL <50 UL <10 1.7 JL <10UL <10 UL
4-Chlorotoluene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
4-Methyl-2-pentanone 10 <10 <10 <500 <10 UL <10 UL <10 UL <50 UL <10 <10 UL <16 UL <10 UL
Acetone 10 <10 <10 46 1Q 67 1JQ 0.6 JQ 0.78 JQ <50 73 1B 15 27 1Q 28 1Q
Benzene 1 <1 <1 <50 <1 <i <1 <5 <1 027 1Q <1 <1
Bromobenzene 1 <1 <1 <50 <1 <1 <i <5 <1 <1 <1 <1
Bromochloromethane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Bromodichloromethane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Bromoform 1 <1 <1 <50 <1 <1 <1 <5 <t <1 <1 <1
Bromomethane 2 <2 <2 <100 <2 <2 <2 <10 <2 <2 <2 <2
Carbon disulfide 1 <iR <lR <S0R <1 <1 <1 <5 <l1R <1 <1 <1
Carbon tetrachloride 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Chlorobenzene 1 <1 <1 <50 <1 <i <1 <5 <1 <1 <1 <1
Chloroethane 2 <2 <2 <100 <2 <2 <2 <10 <2 <2 <2 <2
Chloroform 1 <1 <1 <50 <1 <i <1 0.76 1B 028 1B <1 <1 <1
Chloromethane 2 <2 <2 <100 <2UL <2UL <2 UL <10 UL <2 <2JL <2UL <2 UL
cis-1,2-Dichloroethene 05 0.25 JQ <0.5 1200 <0.5 2.5 1.6 150 <0.5 <0.5 53 55
cis-1,3-Dichloropropene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Dibromochloromethane 1 <1 <1 <50 <1 <1 <i <5 <1 <1 <i <1
Dibromomethane 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Dichlorodifluoromethane 2 <2 <2 <100 <2 <2 <2 <10 <2 <2 <2 <2
Ethylbenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Hexachlorobutadiene 1 <1 <1 <50 <i <1 <1 <5 <1 <1 <1 <1
Isopropylbenzene 1 <1 <1 <50 <i <1 <1 <5 <1 <1 <1 <1
m-Xylene & p-Xylene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Methylene chloride 1 <1 <1 <50 <] <1 0.44 JQ <5 052 1B <1 <1 <1
n-Butylbenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
n-Propylbenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Naphthalene 1 <1 0.24 1Q <50 0.82 1Q <1 <1 <5 0.74 JQ 0.82 JQ 082 1Q 0.82 JQ
o0-Xylene 05 <0.5 <0.5 <25 <0.5 <0.5 <0.5 <25 <0.5 <0.5 <0.5 <0.5
p-Isopropyltoluene 1 <1 <1 <50 <1 <1 <1 <5 <i <1 0.2 JQ 0.23 JQ
sec-Butylbenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
3of4

11632.16



TABLE B-2

DATA SUMMARY TABLE FOR GROUNDWATER - LOWER AQUIFER
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample Duplicate
Sample ID:  Quantitation DMW-298 MWFTA-14  MWFTA-16  MWFTA-17  MWFTA-18 MWFTA-19 MWFTA-20 MWFTA-28B MWFTA-29B PWFTA-2 PWFTA-2
Sample Date: Limit 10/10/2001 10/9/2001 10/9/2001 10/2/2001 10/2/2001 10/2/2001 10/2/2001 10/8/2001 10/1/2001 10/1/2001 10/1/2001
FIXED BASE LABORATORY ANALYSIS
Styrene 1 <1 <1 <50 <1 <1 <} <5 <1 <1 <1 <1
tert-Butylbenzene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Tetrachloroethene 1 032 JQ <1 <50 <t <1 0.76 1Q <5 <1 <1 0.4 JQ 0.4 JQ
Toluene 1 034 JQ 0.47 JQ <50 0.3 JQ 0.63 1Q 0.24 1Q 1.1 1Q 0.84 1Q 0.95 1Q 031 1Q 028 1Q
trans-1,2-Dichloroethene 0.5 <0.5 <0.5 <25 <0.5 <0.5 <0.5 <2.5 <05 <0.5 0.16 1Q 0.18 JQ
trans-1,3-Dichloropropene 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Trichloroethene 1 0.21 JQ <} <50 <1 <1 0.44 1Q 7.4 <1 <1 54 55
Trichloroflucromethane 2 <2 <2 <100 <2yl <2y <2yl <iouJ <2 <2yJ <2Ul <2y
Vinyl chloride 2 <2 <2 270 <2 <2 <2 8.4 JQ <2 <2 0.41 JQ 0.5 JQ
Xylenes (total) 1 <1 <1 <50 <1 <1 <1 <5 <1 <1 <1 <1
Surrogate:
1,2-Dichloroethane-d4 - 90 89 90 94 92 92 93 93 92 93 92
4-Bromofluorobenzene - 85 85 87 89 89 87 89 88 91 39 87
Dibromofluoromethane - 94 93 91 94 922 92 94 97 94 94 92
Toluene-d8 - 97 96 97 98 96 96 98 98 97 97 96
J Estimated. PREPARED/DATE: AL 12-(¢4-ot
JB Estimated; possibly biased high or falsepositive based on blank contamination. CHECKED/DATE: %&m.ﬁ
JH Estimated; possibly biased high based on QC data.

JL. Estimated; possibly biased low based on QC data.
JQ Estimated; Value is between reporting limit and detection limit.
NA Not Analyzed.
R Rejected.
UJ Undetected; Reported Detection Limit is imprecise.
UL Undetected; Data biased low - Reported
Detection Limit is higher than indicated.
(a) Quantitation limits are ideal. Sample quantitation limits may vary due to sample volume/weight extracted and dilutions.
mg/L milligram per liter
nM/L nanamolars per liter
wg/l. microgram per liter
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TABLE B-3

DATA SUMMARY TABLE FOR FIELD QUALITY CONTROL SAMPLES

Technical Memorandum
First Quarterly Groundwater Sampling - October 2001
Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Sample ID: Quantitation TB-100101  TB-100201 TB-100401-2 TB-100501 TB-100501-2 TB-100801-2 TB-100901 TB-101001
Sample Date: Limit 10/1/2001 10/2/2001 10/4/2001 10/5/2001 10/5/2001 10/8/2001 10/9/2001 10/10/2001
Dissolved Gases - RSK SOP-175 mg/L
Carbon dioxide 0.001 0.072 1B 0.074 1Q 1217 1117 081J 0.13 JQ 024 JB 0.082 JB
Ethane 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Ethene 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Methane 0.001 0.00075 JB  0.00063 JB 0.0016 0.003 <0.001 <0.001 0.00099 JQ  0.00064 JB
Total Organic Carbon - SW846 9060 mg/L
Total Organic Carbon 1 <1 <1 <1 <1 <1 0.7 IB 0.6 JB <1
Yolatile Organic Compounds - SW846 8260B pg/I.
1,1,1,2-Tetrachloroethane 1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,1-Trichloroethane 1 <1 <1 <1 <1 <1 <1 <] <1
1,1,2,2-Tetrachloroethane 1 <1 <1 <t UJ <iuJ <IR <1 <1 <1
1,1,2-Trichloroethane 1 <1 <1 <1 <1 <1 <1 <1 <i
1,1-Dichloroethane 1 <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethene 1 <1 <1 <1 <1 <1 <1UJ <1uJ <1UJ
1,1-Dichloropropene 1 <1 <1 <1 <1 <1 <1 <1 <1
1,2,3-Trichlorobenzene 1 <1 <1 <1 <] <1 <1 <1 <1
1,2,3-Trichloropropane 1 <1 <1 <1uJ <1uJ <1 <1 <1 <1
1,2,4-Trichlorobenzene 1 <] <1 <1 <1 <1 <1 <1 <]
1,2,4-Trimethylbenzene 1 <1 <1 <1 <1 <] <1 <1 <]
1,2-Dibromo-3-chloropropane 2 <2 <2 <2 <2 <2 <2 <2 <2
1,2-Dibromoethane 1 <1 <1 <1 <1 <1 <1 <] <1
1,2-Dichlorobenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane 1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloropropane 1 <1 <1 <1 <1 <1 <1 <1 <1
1,3,5-Trimethylbenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene 1 <1 <1 <1 <1 <i <1 <1 <1
1,3-Dichloropropane 1 <1 <1 <1 <1 <1 <1 <i <1
1,4-Dichlorobenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
2,2-Dichloropropane 1 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone 10 <10 <10 <10 <10 <10 <10 0.73 JQ <10
2-Chlorotoluene 1 <1 <1 <1 <1 <1 <1 <1 <
2-Hexanone 10 <10 UL <10 UL <10 UL <10 UL <10 UL <10 <10 <10
11632.16
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TABLE B-3

DATA SUMMARY TABLE FOR FIELD QUALITY CONTROL SAMPLES
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Sample ID: Quantitation TB-100101  TB-100201 TB-100401-2 TB-100501 TB-100501-2 TB-100801-2 TB-100901 TB-101001
Sample Date: Limit 10/1/2001 10/2/2001 10/4/2001 10/5/2001 10/5/2001 10/8/2001 10/9/2001 10/10/2001
Volatile Organic Compounds - SW846 8260B ug/L (Cont.)
4-Chlorotoluene 1 <1 <1 <1 <1 <1 <1 <1 <1
4-Methyl-2-pentanone 10 <10 UL <10 UL <10 <10 <10 <10 <10 <10
Acetone 10 <10 <10 <10 0.78 JQ <10 UL 0.69 IQ 1.4 JQ 1.1 1Q
Benzene 1 <1 <1 <1 <1 <1 <1 <1 <1
Bromobenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
Bromochloromethane 1 <1 <1 <1 <1 <1 <1 <1 <1
Bromodichloromethane 1 <1 <1 <1 24 24 1.6 <1 <1
Bromoform 1 <1 <1 <1 <1 <1 021 1IQ <1 <1
Bromomethane 2 <2 <2 <2 <2 <2 <2 <2 <2
Carbon disulfide 1 <1 <1 <1 <1 <1 <IR <lR <IR
Carbon tetrachloride 1 <1 <1 <1 <1 <1 <1 <1 <1
Chlorobenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
Chloroethane 2 <2 <2 <2 <2 <2 <2 <2 <2
Chloroform 1 <1 <1 <1 36 38 19 <1 <1
Chloromethane 2 <2UL <2 UL <2 <2 <2 <2 <2 <2
cis-1,2-Dichloroethene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
cis-1,3-Dichloropropene 1 <1 <1 <1 <1 <1 <1 <1 <1
Dibromochloromethane 1 <1 <1 <1 0.42 JQ 0.42 JQ 0.33 1Q <1 <1
Dibromomethane 1 <1 <1 <1 <1 <1 <1 <1 <1
Dichlorodifluoromethane 2 <2 <2 <2 <2 <2 <2 <2 <2
Ethylbenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
Hexachlorobutadiene 1 <1 <1 <1 <1 <1 <1 <1 <1
Isopropylbenzene 1 <1 <1 <1 <1 <l <1 <1 <1
m-Xylene & p-Xylene 1 <1 <1 <1 <1 <1 <1 <1 <1
Methylene chioride 1 <1 <1 <1 0.52 JQ 043 JB 0.4 JQ <1 <1
n-Butylbenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
n-Propylbenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
Naphthalene 1 <1 <1 <1 <1 <1 <1 <1 <1
o-Xylene 05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
p-Isopropyltoluene 1 <1 <1 <1 <1 <1 <1 <1 <1
sec-Butylbenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
Styrene 1 <1 <1 <1 <1 <1 <1 <1 <1
tert-Butylbenzene 1 <1 <1 <1 <1 <1 <1 <1 <1
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TABLE B-3

DATA SUMMARY TABLE FOR FIELD QUALITY CONTROL SAMPLES
Technical Memorandum
First Quarterly Groundwater Sampling - October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Practical (a) Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Sample ID: Quantitation TB-100101 TB-100201 TB-100401-2 TB-100501 TB-100501-2 TB-100801-2 TB-100901 TB-101001
Sample Date: Limit 10/1/2001 10/2/2001 10/4/2001 10/5/2001 10/5/2001 10/8/2001 10/9/2001 10/10/2001
Yolatile Organic Compounds - SW846 8260B ug/I (Cont.)
Tetrachloroethene 1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene 1 <l <1 <1 <1 <1 <1 <1 <1
trans-1,2-Dichloroethene 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
trans-1,3-Dichloropropene 1 <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethene 1 <1 <1 <1 <1 <1 <1 <1 <1
Trichlorofluoromethane 2 <2 <2UJ <2 <2 <2 <2 <2 <2
Viny! chloride 2 <2 <2 <2 <2 <2 <2 <2 <2
Xylenes (total) 1 <1 <1 <1 <1 <1 <1 <1 <1
Surregate:
1,2-Dichloroethane-d4 - 92 93 95 96 97 91 88 92
4-Bromofluorobenzene - 87 89 88 86 86 89 84 88
Dibromofluoromethane - 93 92 95 95 96 95 92 96
Toluene-d8 - 96 98 103 101 103 98 97 101
J Estimated. PREPARED/DATE: -19-01
JB Estimated; possibly biased high or falsepositive based on blank contamination. CHECKED/DATE: {2 -

JH Estimated; possibly biased high based on QC data.
JL Estimated; possibly biased low based on QC data.
JQ Estimated; Value is between reporting limit and detection limit.
NA Not Analyzed.
R Rejected.
UJ Undetected; Reported Detection Limit is imprecise.
UL Undetected; Data biased low - Reported Detection Limit is higher than indicated.

(a) Quantitation limits are ideal. Sample quantitation limits may vary due to sample volume/weight extracted and dilutions.
mg/L milligram per liter
pg/l. microgram per liter
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TABLE B-4
DATA QUALIFIERS AND DESCRIPTION
Technical Memorandum
First Quarterly Groundwater Sampling-October 2001

Operable Unit 7
Defense Supply Center Richmond
Richmond, Virginia
Data
Qualifier Description
Data Usable With Qualification
J Estimated quantitation based upon QC data
JB Estimated quantitation: possibly biased high or false positive based
upon blank data
JH Estimated quantitation: possibly biased high based upon QC data
JL Estimated quantitation: possibly biased low based upon QC data
1Q Estimated quantitation: result below the PQL
ul Undetected, reporting limit is inaccurate or imprecise
UL Undetected, reporting limit is higher than indicated
Unusable Data
R Data rejected based upon QC data

Flagging Hierarchy

R>JB>JHorJL>JorJQ
JQ>1
JH+JL=]
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FIGURE B-1

ALIGNMENT BETWEEN EPA'S 7-STEP DQO PROCESS AND THE TPP PROCESS

EPA's 7-Step DQO Process

Step 1
State the Problem

Technical Project Planning (TPP) Process

Step 2
Identify the Decision

Step 3
Identify Inputs to the Decision

Phase 1

Identify
Current
Project

Step 4
Define the Study Boundaries

Step 5
Develop a Decision Rule

Step 6
Specify Limits on Decision Errors

Phase |
(cont.)

Step 7
Optimize the Design for Obtaining Data

Source: EM 200-1-2, 31 Aug 98

Phase IT

Determine
Data
Needs

Phase 111 Phase IV
(cont.) (cont.)
Phase 111
Develop
Data
Collection
Options
Phase IV
Finalize Data
Collection
Program
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