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Summary of Investigation Efforts
Shakespeare Composite Structures, LLC
Newberry, South Carolina

SCDHEC Site ID # 51025

Shakespeare Composite Structures, LLC (Shakespeare) operates a fiberglass product design and
manufacturing facility at 19845 US Highway 76 in Newberry, South Carolina (the Site). Figure 1 shows
the location of the Site. Between December 2013 and February 2014, Shakespeare and AECOM
Technical Services, Inc. (AECOM) performed a Phase | Environmental Site Assessment (Phase | ESA)
and Phase Il ESA related efforts to identify and investigate potential environmental impacts at the facility.
The Phase Il ESA efforts identified concentrations of chiorinated volatile organic compounds (CVOCs) in
soil and groundwater beneath the facility. As a resuit of the Phase Il ESA findings several phases of
investigation both on and surrounding the facility have been performed to identify source areas and to
determine the extent of the CVOCs in groundwater.

This document serves as a brief summary of the investigative efforts performed since the inception of the
Phase Il ESA, including the subsequent Site Investigation (S1). This document presents a brief summary
of the results of the investigative efforts performed to date.

Description of Investigation Efforts

In January 2014, AECOM initiated the Phase Il ESA at the Shakespeare facility in Newberry, SC. The
Phase Il ESA included the following:

» |Installation and sampling of eight shallow temporary monitoring wells (TMW-1 through TMW-8)
¢ Collection and analysis of four surface soil samples;
e Collection and analysis of 15 subsurface soil samples;

¢ Collection of a sediment sample from a storm water drain in the eastern portion of the property
(REC-7a); and

e Collection of a sediment and surface water sample from the storm water outfall located on the
northwestern side of the property (REC-7b).

Figure 2 illustrates the locations from which all soil samples have been collected from the site to date.
Figure 3 illustrates the locations from which groundwater samples have been collected from the site to
date.

Following review of the Phase Il ESA, AECOM and Shakespeare developed a Site Investigation Work
Plan (St Work Plan) that outlined the rationale for performing additional investigative efforts and the
technical approaches that were to be used to collect additional data from the Site. The initial phase of the
Si was implemented in April 2014. The Sl has since included multiple phases of investigative work. The
following activities were performed as part of the initial phase of the SI:

» Collection of additional subsurface soil samples from Phase Il ESA boring locations B-12, B-13,
and B-16. The intent of this phase of soil sampling was to focus on potential source areas based
on their historical use and results from the Phase || ESA sampling efforts in these areas. Field
personnel utilized the Color-Tec™ field screening tool to determine which two subsurface
samples from each boring would be submitted for chemical analysis. The results for the
subsurface soil samples are discussed later in this summary.
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* Installation and sampling of 10 shallow temporary monitoring wells (TMW-9 through TMW-18).
The additional temporary wells were installed at these locations in an attempt to delineate the
horizontal extent of CVOC impact on the facility property.

¢ Installation of nine permanent monitoring wells (MW-1 through MW-9). Each of these wells was
installed as replacements for temporary wells.

The second phase of the SI was implemented in late May 2014. It included the advancement of
numerous soil borings, field screening of soil samples, collection of soil samples for laboratory analysis,
and installation and sampling of temporary and permanent monitoring wells. More specifically, the
second phase of the Sl included the following:

* Advancement of 28 soil borings at locations within and adjacent to the main production building
and the pole winder building at the facility. The soil borings allowed collection of continuous
subsurface soil cores from land surface to approximately 25 feet or drilling refusal. Soil samples
were collected at one to two foot intervals and evaluated using the Color-Tec™ field screening
tool to determine which three to four samples from each boring would be submitted for chemical
analysis (Figure 2).

 Installation of 15 shallow temporary monitoring wells to further delineate source areas and
boundaries for elevated CVOC concentrations in groundwater (Figure 3).

¢ Collection of groundwater samples from four existing permanent monitoring wells for additional
chemical and biological analyses to determine the extent of natural attenuation conditions
beneath the Site.

e Coliection of samples from seven private water supply wells located around the Site.

Following a brief meeting with the SCDHEC representatives in June 2014 to present results of the
investigative efforts to date, AECOM and Shakespeare implemented an Expanded Investigation at the
Site. This included an additional phase of groundwater investigation both on-site and off-site, sampling
multiple depth zones at locations on- and off-site in an attempt to delineate the extent of CVOCs in
groundwater (Figure 3). This phase of the investigation included the use of the Color-Tec™ Kit to screen
groundwater samples as they were collected for the presence of CVOCs. Color-Tec™ field screening
results were used to guide the sampling efforts both vertically and horizontally. This investigation effort
was implemented in mid-July 2014 and completed in late August 2014. More specifically this
investigation included the following:

 Collection of shallow and intermediate depth groundwater samples from 12 locations (TMW-34
through TMW-41, TMW-101 through TMW-105) on private properties to the west of the
Shakespeare facility;

* Collection of shallow and intermediate depth groundwater samples from 57 locations (TMW-42
through TMW-99) on property that bounds the northern side of the Shakespeare facility;

o Collection of groundwater samples from intermediate depth intervals at seven locations (TMW-44,
TMW-45, TMW-46, TMW-47, TMW-48, TMW-49, TMW-50, TMW-51, TMW-100, and TMW-106)
beneath the Shakespeare property;

* Installation and sampling of four deep bedrock wells on the Shakespeare property (MW-2D, MW-
3D, MW-6D, MW-7D);

* Installation and sampling of two deep bedrock wells on private property west of the Shakespeare
facility (RDW-1 and RDW-2); and
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Coliection of three surface water samples (SW-1, SW-2, SW-3) from a small creek that bounds
the northern end of the groundwater sampling grid on the property that bounds the northern side
of the Shakespeare facility (Figure 3).

Summary of Results

Results of the investigative efforts to date have indicated the following:

The geology and hydrogeology of the area is relatively complex. Lithologic information collected
during the investigative efforts has been used to generate three cross sections. The orientation
of the locations is depicted on Figure 3. Figures 4 through 6 are cross sections illustrating the
lithologic information collected during the investigative efforts completed to date. The majority of
the Shakespeare property is underlain by a layer of fill, likely added at the time of the facility's
construction. This is underiain by what is termed a residuum consisting of more severely
weathered native saprolite. The residuum materials consist primarily of silts and sands with what
appears to be some relict granitic structure at increasing depths. The residuum is underlain by
saprolite with intervals of partially weathered granite at various depths. The saprolite and partially
weathered rock (PWR) is underiain by fine grained granite, called the Newberry Granite. The
surface of the competent granite is encountered at varying depths throughout the area, which is
demonstrated in the core logs developed while the deep bedrock wells were installed during this
investigation. Granite outcrops are visible at several locations at the Shakespeare facility and on
surrounding properties.

Groundwater elevation data has been collected from temporary and permanent monitoring wells
installed during the investigation. It should be noted that the elevation data was collected over a
period of several days. This data for the shallow zone is not from a synoptic elevation
measurement event since many of the temporary well locations were not simultaneously present.
As illustrated in Figure 7, the direction of groundwater flow in the shallow zone is generally to the
west across the site. There is a northwestern flow component in the shallow zone beneath the
private property to the north that appears to be following variations along the top of shallow
bedrock or shallow zones of less permeable PWR. There is a slight southwestern flow
component in the shallow zone beneath the private properties to the west of the Site.

Figure 8 is a potentiometric surface map generated using data from the deep bedrock wells. As
illustrated on Figure 8, the direction of flow in the bedrock formation is to the west-southwest.

The investigation efforts completed to date have determined that CVOCs are present in soil and
groundwater beneath the Site. Tables 1 through 3 summarize the VOC concentrations in soil
samples collected from the site since investigative efforts were initiated. Soil sample results are
summarized in these tables based on the areas from where they were collected. As indicated in
the soil summary tables, none of the detected parameters exceed their respective residential or
industrial regional screening levels (RSLs). However, it is noted that a limited number of the
VOCs exceed their respective soil screening levels (SSLs) in at least one soil sample. Figures 9
through 11 illustrate the distribution of total VOC concentrations in soil samples collected from the
Site.

CVOCs are present above federal drinking water standards (MCLs) in groundwater beneath the
site. Tables 4 through 6 summarize the VOC results for groundwater samples collected from the
site since the inception of the investigative efforts. Figures 12 through 14 are isoconcentration
maps depicting the extent of trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2 DCE), and
vinyl chloride (VC) concentrations in the shallow groundwater.
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o Elevated TCE concentrations are present in bedrock beneath the Site and to the west. Figure 15
show the locations of the TCE concentrations in bedrock well groundwater samples. Table 6
summarizes the results of the bedrock samples collected during this investigation.

* Results of chemical and biological testing for various parameters indicate natural degradation of
the CVOCs is occurring beneath the Site. Table 7 summarizes the resuits of the limited testing
performed at the Site to date for those parameters.

e Three of the water supply wells sampled during the investigative efforts have been found to
contain TCE concentrations that exceed the drinking water standard. Figure 16 shows the
locations of the water supply wells sampled during the investigative efforts. Table 8 summarizes
the results of the water well sampling efforts performed to date.

e The CVOC cis-1,2 DCE was detected in surface water sample SW-1 only, at an estimated
concentration of 0.51 ug/L. This sample was collected beyond the northwest edge of the northern
property sampling grid. Table 9 summarizes the surface water sample analytical results. No
other CVOCs were detected in the surface water samples.
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