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1.0 INTRODUCTION

1.1 Background

Kuhiman Electric Corporation (KEC) owns and operates a transformer manufacturing
plant in Crystal Springs, Mississippi (Figure 1). The KEC plant was constructed in the
1950s and has been owned and operated as a transformer manufacturing plant since that
time. On April 19, 2000, BorgWarner received notification from KEC, in accordance
with a prior purchase agreement, that areas of contaminated soil had been found at the

plant site.

Environmental assessments conducted at the KEC plant site indicated the presence of soil
contaminated with polychlorinated biphenyls (PCBs) and various chlorinated benzenes.
BorgWarner, on behalf of KEC, engaged an environmental consultant to prepare a
groundwater assessment work plan. The groundwater assessment plan was prepared in
response to Mississippi Commission on Environmental Quality Order No. 4449-02,
issued to KEC on July 23, 2002,

The preliminary groundwater assessment was conducted in March and April 2004 to
determine if chemical constituents previously detected in site soils impacted groundwater
beneath the plant site. During the preliminary groundwater assessment, eight permanent
monitoring wells were installed on the KEC property in areas that contained the highest
concentrations of PCBs as identified during the plant site soil assessment. During the
installation of the monitoring wells, soil, perched groundwater, and groundwater from the
uppermost aquifer were sampled and analyzed for the presence of PCBs, volatile organic
compounds (VOCs) and semi-volatile compounds (SVOCs). Chlorinated and non-
chlorinated organic compounds were detected in groundwater samples collected during
the preliminary groundwater assessment. A Preliminary Groundwater Assessment
Report was prepared and submitted to the Mississippi Department of Environmental
Quality (MDEQ) in July 2004.
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After MDEQ’s review of the preliminary groundwater assessment, a Comprehensive
Groundwater Assessment Work Plan was prepared and submitted to MDEQ for review

and approval. In a letter dated September 22, 2006, MDEQ approved the Work Plan.

A Groundwater Interim Progress Report was prepared and submitted to MDEQ in
September 2007, providing MDEQ with an update of the sampling and analysis of
groundwater from the Crystal Springs municipal water supply wells and municipal
supply line. The report also detailed the installation of 28 additional monitoring wells on
the KEC property and vicinity, which resulted in a monitoring well network of 36 wells
(i.e., eight existing wells and the 28 newly installed wells). The report presented
analytical results from the July and August 2007 sampling events that involved the
collection of groundwater samples from 36 monitoring wells located on and off the plant

property.

A Groundwater Interim Progress Report Il was prepared and submitted to MDEQ in
February 2008. This report provided MDEQ with an update of the November 2007
sampling event that involved the collection and analysis of groundwater samples from 36
monitoring wells located on and off the plant property. This report also summarized the
analytical results of the municipal wells and municipal supply line monthly sampling

events from July through December 2007.

A Groundwater Interim Progress Report IIl was prepared and submitted to MDEQ in
August 2008. The report summarized groundwater sampling and analysis activities
associated with the March and June 2008 sampling events involving the 36 monitoring
wells located on and off the plant property. This report also summarized the analytical
results of the municipal wells and municipal supply line monthly sampling events from
January through June 2008.

A Groundwater Interim Progress Report IV was prepared and submitted to MDEQ in

November 2008. The report summarized groundwater sampling and analysis activities
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associated with the September 2008 sampling event involving the 36 monitoring wells
located on and off the plant property. This report also summarized the analytical results
of the municipal wells and municipal supply line monthly sampling events from July
through September 2008.

1.2  Site Description

The KEC plant is located at 101 Kuhlman Drive, Crystal Springs, Copiah County,
Mississippi (latitude N 31° 15' 20" and longitude W 90° 21' 20"). The plant site is
located within the Crystal Springs town limits. The town center is located approximately
0.25 miles south of the plant (Figure 1). Commercial businesses and residences are
located along Lee Street, which borders the KEC property to the south. A railroad
corridor and residences lie to the west of the plant. A vacant lot, formerly occupied by an
icehouse, is located across Fulgham Avenue to the north of the plant, and private
residences are located to the northeast. East of the plant and abutting the property are
residences and one former funeral home. The residences are all single-family dwellings
with individual yards. The single-family dwellings extend for several blocks in all
directions except north. A church and a public swimming pool are located within two
blocks of the site to the east. The predominant land-uses in the surrounding area are

commercial, former industrial, institutional, and residential.
The KEC property consists of a manufacturing plant building situated on about 15 acres
of land. This site has been used for industrial manufacturing purposes since the

mid-1950s. The future use of the property is anticipated to remain industrial.

1.3  Scope of Report

This Groundwater Interim Progress Report V provides an update to MDEQ for the

following work:
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1. Monthly sampling and analysis of the City of Crystal Springs municipal water
supply wells and municipal supply line from October 2008 through December
2008;

] Sampling and analysis of groundwater samples collected during the month of

December 2008 from the 36 monitoring wells located on and off the plant
property.
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2.0 MUNICIPAL WELL MONITORING

For a summary of the background and previous sampling activities and procedures
associated with the City of Crystal Springs municipal wells and municipal supply line,
please refer to the Groundwater Interim Progress Report, dated September 2007, the
Groundwaler Interim Progress Report I dated February 2008, the Groundwater Interim
Progress Report I1I dated August 2008, and the Groundwater Interim Progress Report IV
dated November 2008. The municipal well locations are depicted in Figure 2 of this

report.

From September 2004 through December 2006, the operating municipal supply wells
located south of the KEC plant and the municipal supply line were sampled on seven
occasions. From January 2007 through December 2008, the municipal wells and
municipal supply line were sampled and analyzed by the on-site laboratory on a monthly
basis. At least 10% of the groundwater samples collected from the municipal wells were
split and sent to the off-site laboratory for confirmation of the on-site laboratory results.
Analytical results of the samples analyzed by both laboratories are summarized in Tables

1and 2.

Sample analyses by both the on-site and off-site laboratories have identified
concentrations of 1,1-dichloroethenc (1,1-DCE) and 1,4-dioxane above the method
reporting limit in the sample collected from municipal well CSW-WA1. The detected
concentrations of 1,1-DCE and 1,4-dioxane are well below their respective MDEQ

Target Remediation Goals {TRGs).
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3.0 MONITORING WELLS

Monitoring well construction details and historical and current water column (head)
elevations are provided in Table 3. A compiete description of well installation activities

is presented in the Groundwater Interim Progress Report dated September 2007.

For this interim assessment period, the network of 36 on-site and off-site monitoring
wells was sampled December 1-8, 2008. All groundwater samples collected from the
monitoring wells were analyzed by the on-site laboratory, Environmental Chemistry
Consulting Services, Inc., Madison, Wisconsin (ECCS) for volatile organic compounds
(VOCs) and 1,4-dioxane. At least 10% of the samples were split and shipped to the off-
site laboratory, Columbia Analytical Services, Inc. (CAS) of Kelso, Washington for

confirmation of the on-site laboratory results.

An analytical summary of VOCs and 1,4-dioxane concentrations detected in samples
collected from the on-site monitoring wells is presented in Table 4 (on-site laboratory
results) and Table 4A (off-site laboratory results). An analytical summary of VOCs and
1.4-dioxane concentrations detected in samples collected from the off-site monitoring
wells is presented in Table 5 (on-site laboratory results) and Table SA (off-site laboratory
results).  Figure 3 depicts the monitoring well locations and the 1,1-DCE
isoconcentrations for the December 2008 sampling event. Figure 4 depicts the
monitoring well locations and the 1,4-dioxane isoconcentrations for the December 2008

sampling event.

The groundwater sampling procedures used during each sampling event conform to
current United States Environmental Protection Agency (USEPA) Region 4 standard
procedures (SESDPROC-301-R1, Groundwater Sampling, November 1, 2007). As
previously approved by MDEQ, all monitoring wells were purged using low-flow
sampling techniques prior to sample collection. During purging, water level and water

quality field parameter measurements were collected for each monitoring well until the
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measurements indicate that formation water has been drawn into the well. Water levels
also were monitored to confirm minimum drawdown during purging. At the conclusion
of the purging process, the low-flow sampling technique was employed to collect

groundwater samples from each well during all sampling events.

Groundwater samples were collected in 40-ml glass vials with septum caps and 1 liter
amber jars with no preservative. Samples were immediately placed on ice in a cooler at
4° C and carried to the on-site laboratory under proper chain-of-custody protocols. The
samples were analyzed by the on-site laboratory for VOCs and 1,4-dioxane by EPA
Method 8260B.

At least 10% of groundwater samples collected were split and sent to the off-site
laboratory for confirmation of the on-site laboratory results. All laboratory split and
duplicate samples sent to the off-site laboratory for VOC analysis were preserved with

hydrochloric acid.
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4.0 QUALITY CONTROL SUMMARY REPORT

The on-site laboratory and off-site laboratory data for the municipal water supply wells,
municipal supply line, and on-site and off-site monitoring wells have been reviewed to ensure
that the data are of sufficient quantity and quality to support the data quality objectives
previously established in the Comprehensive Groundwater Assessment Plan, October 2004.

As established by the MDEQ guidelines, all work related to the groundwater assessment has

been performed in accordance with current USEPA Region 4 standard procedures.

The samples were analyzed for VOCs by the on-site laboratory, ECCS of Madison, Wisconsin,
using EPA Method 8260B. The procedure incorporates all the quality control rigors of the full
8260B method, including quantification based on six-point calibration with continuing
calibration verification, surrogate method performance monitoring, method blanks, and matrix
spike/matrix spike duplicate (MS/MSD) samples. The reporting limit established for water
analysis by the on-site laboratory is 1.0 ug/L. This reporting limit is below the established TRGs

for target analytes with the exception of trans-1,3-dichloropropene and chloroform.

In September 2006, 1.,4-dioxane was added to the analyte list. ECCS filters the sample and
surrogate solution through an activated carbon disk, then extracts the sample with methanol and

analyzes it by direct injection Mass Spectrometry — Selective lon Monitoring (MSD/SIM).

At least 10% of the samples were split and sent off-site to CAS in Kelso, Washington for
analysis of the same parameters as the on-site laboratory to verify the on-site laboratory’s results.
The off-site laboratory analyzed the samples using EPA method 8260B for VOCs. The off-site
laboratory extracted base/neutral analytes by method 3510 and analyzed the extract by Method
8270C using SIM for the analysis of 1,4-dioxane.

The criteria upon which the data have been reviewed include:
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- Holding Times

- Method Blanks

- Laboratory Control Samples

- Matrix Spike/Matrix Spike Duplicates
- Surrogate Recoveries

- Blind Duplicate Analysis

- Blanks

- Split Sample Analysis

4.1 Laboratory Data Review

The laboratory reports were reviewed for reporting accuracy and consistency with laboratory
Quality Assurance/Quality Control (QA/QC) protocols. Confirmation of the on-site laboratory
results was accomplished through the comparison of the on-site laboratory data with the data
from the off-site laboratory.

4.1.1 Holding Times
Water samples designated for VOC analysis by the on-site laboratory were collected in 40-ml

vials without preservative. The samples were placed on ice at the time of collection and were
analyzed by the on-site laboratory within seven days of collection. Samples collected and
shipped to the off-site laboratory were collected in 40-ml vials containing hydrochloric acid.
The samples were placed on ice at the time of collection, shipped on ice, and maintained in the
laboratory at 4°C + 2°C. The maximum holding time for preserved samples is 14 days from
sample collection to sample analysis. All water samples collected for VOC analysis were

reported by the on-site laboratory to have been analyzed within the appropriate holding time.

Water samples designated for 1,4-dioxane analysis were collected in laboratory provided 1-liter
amber jars containing no preservatives for the on-site laboratory and 250 ml amber jars
containing no preservatives for the off-site laboratory. The samples were placed on ice at the

time of collection and maintained in the laboratory at 4°C + 2°C. Samples sent to the off-site
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laboratory were shipped on ice. The maximum holding time is 7 days from sample collection to
sample extraction and 40 days from sample extraction to sample analysis. All water samples
collected for 1,4-dioxane analysis were reported by the laboratories to have been extracted and

analyzed within the appropriate holding time.

4.1.2 Method Blanks
Method blanks were analyzed by each laboratory for each requested analytical method. Method

blanks were processed and analyzed at a frequency of one per day or one per 20 samples,
whichever was greater. Method blank results for both laboratories were reviewed to evaluate the
presence of target and non-target compounds in the blanks. Both laboratories reported acceptable

method blank performance.

4.1.3 Laboratory Control Samples
Laboratory control samples (LCS) were analyzed by the off-site laboratory for each method at a

minimum frequency of one per 20 samples. The oft-site laboratory’s LCS sample results were
reviewed to evaluate the performance of the entire analytical system including preparation and
analysis. The off-site laboratory’s performance with regard to the LCS sample analysis and

reported flags are acceptable.

4.1.4 Matrix Spike/ Matrix Spike Duplicates
Matrix spikes (MS) and matrix spike duplicates (MSD) were performed by both laboratories at a

minimum frequency of one MS and MSD per 20 samples. The laboratories performed well with
regards to the MS/MSD performance criteria, and spike recoveries were reported to be within the

control limits.

4.1.5 Surrogate Recoveries

Both laboratories performed well with regards to surrogate recoveries. No surrogate recoveries
were reported outside the applicable control limits by the off-site laboratory, and no laboratory

performance issues were identified.
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4.1.6 Duplicate Analysis

Blind duplicate samples were submitted to the laboratories without indication of the associated

sample. The relative percent difference (RPD) between each sample and its duplicate for

analytes detected in any duplicate pair were calculated based on the following equation:

RPD (%) = Absolute value of ((Cs — Cp)/Cs+ Cp)2) x 100

Where: Cgs = Concentration of the sample

(Cp = Concentration of the duplicate sample

Both laboratories reported excellent performance with regard to the reproducibility of the data.

4.1.7 Blanks
Trip blanks were submitted to the off-site laboratory for analysis of VOCs. Field blanks and
rinsate samples were submitted to the on-site laboratory for analysis of VOCs and 1,4-dioxane.

No target analytes were detected in these samples.

4.1.8 Split Sample Analysis

At least 10% of the samples were split and sent to CAS for confirmation. The samples were
analyzed by the same or comparable analytical methods for VOCs. A comparison of the
analytical results for VOCs indicates that the on-site laboratory is consistently meeting the data

quality objectives.

Where both laboratories reported no detections above the reporting limit, even where the
reporting limits were different, the duplicate pair was considered to be within acceptable control
limits. The split sample analytical results for 1,1-DCE showed excellent comparability between
the two laboratories with no RPDs outside the control limit. The split sample analytical results

for 1,4-dioxane showed excellent comparability with no RPDs outside the control limit.
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4.2  Data Usability

4.2.1 Precision — Relative Percent Difference

Each laboratory’s reported measurements of precision are acceptable.

4.2.2 Accuracy — Percent Recovery

Discussions of the accuracy of the MS/MSD and LCS are provided in previous sections of this
report. VOC surrogate recoveries were reported to be within control limits for VOC analyses,
including the QC data.

4.2.3 Field QA/QC

Field personnel adhered to all procedures outlined in Section 4 of the Comprehensive

Groundwater Assessment Plan, October 2004.

4.2.4 Analvtical Methods

Reported analytical methods were consistent with those specified in the sampling and analysis

plan and appropriate for the associated sample matrices.

4.3  Completeness

The data are complete and satisfy the data quality objectives for this project. As detailed above,
the type and frequency of applicable QC samples were reported to be in accordance with the

Comprehensive Groundwater Assessment Plan, October 2004 and other applicable guidance

documents. Field QC samples were collected in accordance with the specified criteria.
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4.4 Comparability

Standard sampling and handling protocols were successfully implemented for all samples and
sample matrices. Field and laboratory records were maintained. Standard and appropriate
analytical methods were used to analyze all samples. Analytical results were reported in

appropriate units.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The data presented in this report for the municipal water supply wells and municipal
supply line indicate that one of the municipal wells CSW-WA1 is showing low levels of
1,1-DCE and 1,4-dioxane. The detected concentrations of 1,1-DCE and 1,4-dioxane are
slightly above their respective laboratory reporting limits but well below their respective
TRGs. No contaminants were detected at the municipal supply line. The monthly

sampling events for the municipal wells and municipal supply line will continue.

The December 2008 sampling event plume maps, are provided in Figures 3 and 4

1,1-DCE and 1,4-dioxane, respectively,

A potentiometric contour map is included as Figure 5.
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