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EXECUTIVE SUMMARY 

Duke Energy Carolinas, LLC (Duke Energy) entered a Responsible Party Voluntary 
Cleanup Contract (VCC 16-5857-RP) with the South Carolina Department of Health and 
Environmental Control (SCDHEC) on July 26, 2016. The VCC pertains to the former 
Bramlette manufactured gas plant (MGP) and four contiguous parcels of property. 
Terms of the contract require a groundwater remedial investigation (RI) to:  

• Determine the source, nature, and extent of groundwater impacts resulting from 
past operation of the MGP 

• Submit a baseline risk assessment or other evaluation of human health and the 
environment 

• If requested by SCDHEC, submit a feasibility study (FS) or other evaluation of 
remedial alternatives 

The purpose of this RI Work Plan Addendum (RIWP-A) is to describe additional 
focused investigation of the Bramlette MGP Site. RI activities at the Bramlette MGP 
were recently completed in accordance with the RIWP-A (dated April 13, 2018) for 
improving the Conceptual Site Model (CSM) and identifying areas where focused 
investigation will achieve requirements of the VCC.  

After installation of 48 soil borings and six monitoring wells, the lithologic detail across 
the CSM is better understood. Non-aqueous phase liquids (NAPL) including oil-like 
material (OLM) and tar-like material (TLM) were identified, each with distinct mobility 
characteristics. Recent monitoring of groundwater, surface water, and sediment 
indicates that constituents in groundwater are not affecting the Reedy River.  

Objectives of planned RI addendum activities are to: 

• Verify near-surface soil concentrations of constituents of interest (COI) within the 
MGP operations area (Parcel 1) 

• Delineate lateral extent of NAPL at Parcel 1 and Parcel 3 (area east of Vaughn 
landfill) 

• Delineate horizontal extent and vertical extent of COIs in groundwater 

• Quantify bedrock characteristics 

• Quantify mobility characteristics of NAPL 
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• Update receptor survey 

• Collect sufficient data to support baseline human health and screening level 
ecological risk assessment (SLERA) 

• Complete baseline human health risk assessment in accordance with 2018  
RIWP-A 

Once complete, data will be evaluated and used to establish Site specific comparison 
criteria that are protective of human health and the environment. That evaluation will 
be summarized in an RI report.  
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1.0 INTRODUCTION 

Duke Energy is conducting a remedial investigation (RI) at the site of the former 
Bramlette manufactured gas plant (MGP) (400 East Bramlette Road) (Figure 1-1). The RI 
is being conducted under a Responsible Party Voluntary Cleanup Contract (VCC 16-
5857-RP) with the South Carolina Department of Environmental Control (SCDHEC) 
dated July 29, 2016. The site is approximately 30 acres and is bounded generally by the 
CSX Transportation (CSXT) railroad corridor to the north, west, and south and West 
Washington Street, the Legacy Charter School, and the City of Greenville Sanitation 
Department to the east. The Reedy River and Swamp Rabbit Trail define the western 
boundary of the site. The Property is identified by County of Greenville as Tax Map 
Serial Number: 

• 0140000300300 - Parcel 1 

• 0140000300200 – Parcel 2 

• 0138000100100 – Parcel 3 

• 0054000300100 – Parcel 4 

• 0054000600100 – Parcel 5 

Former MGP operations were conducted on Parcel 1. Active railroad operations are 
conducted in Parcel 2 and a CSXT field office is located in Parcel 3.  An unpermitted 
landfill (Vaugh Landfill) is contained within Parcel 3.  Parcel 1, 4, and 5 are vacant lots. 
The surrounding area is mixed use including industrial, vacant lots, recreation (Swamp 
Rabbit Trail), residential, and the elementary school.  

1.1 Site History 
The MGP was constructed in 1917 and operated until 1952. Most of the operational 
structures were demolished by 1958. However, review of aerial photography indicates 
gas holders and foundations remained in place through the 1970s. Duke Energy 
assumed ownership and operation of the MGP in 1939 and sold the property and 
operations to Piedmont Natural Gas in 1951. Property transactions from 1963 to 1967 
transferred ownership of the five parcels to Seaboard Coast Line Railroad Company 
also known as CSX Transportation, Inc. (CSXT). 

Vaughn Construction placed construction and demolition material on Parcel 3 from 
1988 to 1993. SCDHEC directed CSXT to evaluate and mitigate damage to wetlands 
caused by the unpermitted landfill in 1995. During the evaluation of the Vaughn 



Remedial Investigation Work Plan Addendum  July 2019  
Duke Energy Carolinas, LLC - Former Bramlette MGP Site SynTerra 
 

Page 1-2 
 

P:\Duke Energy Carolinas\800.Duke Remediation Group\01.Bramlette MGP\2019 RIWP-A\2019_07_02 RIWP-
A_Final.docx 

Landfill, non-aqueous phase liquid (NAPL) was encountered, resulting in Duke 
Energy’s involvement with the assessment and remediation of the Bramlette Road 
properties. Removal of NAPL impacted soil and material from Parcel 1 was planned 
and implemented in 2000 and 2001. This effort was completed in 2002 with the removal 
of 61,088 tons of impacted soil and debris. 

Routine groundwater monitoring occurred from 2003 to 2016, when the VCC was 
signed. A Remedial Investigation Work Plant (RIWP) was developed and implemented 
in 2016 and 2017. An RI Work Plan Addendum (RWIP-A) was developed and 
implemented in 2018 and the first quarter of 2019. 

A detailed accounting of ownership history, previous investigation, and project 
reporting is included as Appendix A. 

1.2 Background 
The VCC summarizes extensive assessment and remediation activities that have been 
conducted at the former MGP facility (Parcel 1). The former Vaughn Landfill is 
unrelated to the former Bramlette MGP facility but was concurrently investigated 
during previous assessment work. In correspondence dated February 26, 2001, 
regarding the former Vaughn Landfill parcel, SCDHEC noted that removal of the 
landfill debris was not recommended and that the only required action was continued 
groundwater monitoring near the landfill. This determination was supported based on 
SCDHEC’s evaluation of Site risk conditions and recognition of the following facts and 
conclusions: 

• The MGP-related NAPL is viscous and relatively non-mobile 

• The areal extent of constituents in groundwater were stable 

• Biological assessments of the area demonstrated that the MGP-related 
constituents were not significantly affecting flora and fauna 

• No surface water or downstream/downgradient impacts related to the MGP 
were observed 

• No drinking water wells existed within 0.5 miles of the Site 

• In a February 2001 letter to the United States Army Corps of Engineers, SCDHEC 
recommended CSXT perform off-Site mitigation rather than on-Site mitigation to 
compensate for wetland impacts attributed to the unpermitted landfill. CSXT 
was responsible for and completed the recommended mitigation. 
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Previous remedial actions performed at the Site included removing the primary areas of 
MGP-related source material. Monitoring data show an overall trend of stable to 
declining COI concentrations. 

Previous investigations have characterized the general extent of the residual NAPL 
associated with the drainage ditches at the Site. Groundwater monitoring wells, 
temporary wells, soil borings, and surface water and sediment sampling locations are 
presented in Figure 1-2. Findings from the RIWP-A were incorporated into an 
improved conceptual site model (CSM) and identified areas where additional focused 
investigation will achieve requirements of the VCC.  

Objectives of planned RI addendum activities are to: 

• Verify near-surface soil concentrations of constituents of interest (COIs) within 
Parcel 1 (MGP source area) 

• Delineate lateral extent of NAPL at Parcel 1, Parcel 2, and Parcel 3 (area east of 
Vaughn Landfill) 

• Delineate horizontal and vertical extent of COIs in groundwater 

• Quantify bedrock characteristics 

• Quantify mobility characteristics of NAPL 

• Update receptor survey 

• Collect sufficient data to support baseline human health and screening level 
ecological risk assessment (SLERA) 

• Complete a baseline human health and screening level ecological risk assessment 

Once complete, data will be evaluated and used to establish Site specific criteria that are 
protective of human health and the environment. 
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2.0 UPDATED CONCEPTUAL SITE MODEL 

Conclusions from the 2018/first quarter 2019 RIWP-A assessment have been used to 
update the CSM. A plan view representation of the CSM in is included as Figure 2-1 
and components of the CSM are described below. 

2.1 Hydrogeologic Setting 
Topography at the site is relatively wide, flat, and low lying, and includes delineated 
wetlands. Parcels 2, 3, 4, and 5 are located within the 100-year flood plain of the Reedy 
River (Figure 2-1). The Vaughn landfill (942 feet) and debris piles on Parcel 2 (946 feet) 
are the points of highest elevation (Parcel 1 elevation ranges from approximately 932 
feet to 938 feet). Recent extensive soil coring confirmed the presence of alluvial deposits, 
including a laterally extensive coarse sand deposit.  

Historical drainage ditches provide surface water drainage southward from the 
floodplain area east of the elevated railroad. Stormwater drainage ditches from the 
former MGP parcel drain through a culvert southward under Bramlette Road to the 
historical drainage ditches in the floodplain. From Bramlette Road, the main floodplain 
drainage ditch extends approximately 2,200 feet south and drains under a railroad 
trestle near Willard Street to the Reedy River. There are no other known surface water 
drainage outlets from the Site to the river between Bramlette Road and the railroad 
trestle near Willard Street. 

The groundwater system, consistent with the regolith-fractured rock system, is 
characterized as an unconfined, interconnected aquifer system indicative of the 
Piedmont Physiographic Province. A conceptual model of groundwater flow in the 
Piedmont assumes a regolith and bedrock drainage basin with a perennial stream. 
Groundwater is recharged by drainage and rainfall infiltration in the upland areas, 
followed by discharge to the perennial stream.  

Flow in the regolith is similar to that of porous media, while flow in bedrock is 
primarily within secondary porosity features (fractures). Hydrostratigraphic units 
present at the Site are described in the following table. 



Remedial Investigation Work Plan Addendum  July 2019  
Duke Energy Carolinas, LLC - Former Bramlette MGP Site SynTerra 
 

Page 2-2 
 

P:\Duke Energy Carolinas\800.Duke Remediation Group\01.Bramlette MGP\2019 RIWP-A\2019_07_02 RIWP-
A_Final.docx 

Hydrostratigraphic 
unit Extent 

Hydraulic 
characteristics 

(Cm/sec) 
Photo 

Fill  

Laterally extensive in 
Parcel 2 and Parcel 3 – 
Vaughn Landfill Fill 
present from land 
surface to approximately 
8 feet below land surface 
(bls)  

8.82 x 10-4 

 

Regolith 

Alluvium 

Laterally extensive (not 
confirmed in Parcel 1). 
Lean clay over coarse to 
fine sand. Alluvium 
present from 
approximately 8 feet bls 
to 19 feet bls. 1.23 x 10-2 –  

1.45 x 10-3 
 

Saprolite 

Laterally extensive. 
Saprolite generally 
present at 19 feet bls to 
20 - 40 feet bls. 

 

Transition 
zone 

Partially 
weathered 
rock Laterally extensive. 

Transitions zone present 
25 – 50 feet bls.  

2.00 x 10-4 – 8.22 
x 10-5 

 

Highly 
fractured 
rock 

Bedrock  
Laterally extensive. Top 
of bedrock encountered 
from 30 – 50 feet bls. 

1.87x10-5 

 

2.2 Source  
The Bramlette Road MGP Site (Parcel 1) is approximately 3.7 acres in size. The MGP 
operations area contained a retort house, three gas holders, a water gas plant, tar and 
ammonia washer tanks, purifiers, a tar extractor and holder, and an underground 
heating oil tank. In 2001 and 2002, near-surface soil impacted by former operations and 
an underground storage tank was removed. Source material was excavated to a depth 
of approximately 6 feet bls across 1.4 acres Site and to a depth of 12 feet bls across 2.4 
acres. Limited areas in Parcel 2 (drainage ditch and suburban propane area) were also 
excavated. Excavated soil was thermally treated off-Site and returned to backfill the 
excavation. 
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OLM and TLM are two distinct types of NAPL that have been observed at the Site OLM 
is generally limited in vertical extent to the coarse sand deposit that overlies saprolite. 
TLM occurs as thin lenses within clay deposits near historical drainage channels. 
Photographs of OLM (1) and TLM (2) are included below. 

 

(1) NAPL (oil-like, carbureted water gas residuals [coal tar]) present within the coarse 
sands atop the saprolite unit 
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(2) Shallow tar‐like material (high viscosity) at the base of the landfill material and 

associated with relict/former historic land surface (coincident with former drainage 

traces) 

2.3 COIs 
Benzene and naphthalene are the primary organic constituents of interest. These 

compounds are included in the list of constituents within the U.S. Environmental 

Protection Agency (USEPA) VOC Method 8260 and SVOC Method 8270. 

2.4 Migration Pathways 
Groundwater flows to the southwest toward the Reedy River. The water table is 

encountered between land surface and approximately 13 feet bls, which is consistent 

with the depth of some former process structures. Locations and areas where 

groundwater is encountered at greater depth (i.e., depths of 13 feet bls) are generally 

coincident with areas where fill has been placed over native materials such as the 

railroad grade along the Swamp Rabbit Trail and the Vaughn landfill. 

Surface water includes delineated wetlands (Duke Energy, 2003) and the Reedy River. 

Historical drainage ditches were present from the MGP operations area through low‐

lying areas to the Reedy River (Figure 1‐2). 
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Near surface soils at the former MGP have been removed, treated, and returned to the 
Site along with additional fill. NAPL has been observed within the soil matrix along 
surface water and groundwater flow pathways from the MGP to the southern extent of 
the Vaughn landfill. TLM is observed within the natural lean clay deposits (relict land 
surface) immediately beneath and within the fill and debris deposits. OLM is observed 
deeper beneath the lean clay within a coarse sand deposit that overlies saprolite. 

2.5 Receptors 
An updated receptor survey will be completed to support the final RI report. A 
summary of potential receptors was provided in the RIWP-A (ERM, April 2018). Key 
points include: 

• The area is served by public water service; no water supply wells are within a 
half mile.  

• The Swamp Rabbit Trail, a county linear greenway park, is located just west of 
the CSXT railroad corridor and parallels the Reedy River.  

• Potential human health exposure scenarios are limited to current and future Site 
workers who might disturb soil within the impacted areas and trespassers who 
might access the property from adjacent public property.  

• Previous assessments of potential environmental receptors indicated no adverse 
effects to flora (1996) or fauna (1999). 
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3.0 REMEDIAL INVESTIGATION WORK COMPLETED – 2018 AND 
FIRST QUARTER 2019 

Implementation of the RIWP-A activities began in October 2018 with the installation of 
monitoring wells along the Swamp Rabbit Trail. Those activities completed in April 
2019 with the NAPL assessment and monitoring well installation and sampling at the 
Vaughn landfill area. Field methods were conducted in accordance with the Quality 
Assurance Project Plan (QAPP) prepared by SynTerra (September, 2018). NAPL 
assessment activities are detailed in the First Quarter 2019 Quarterly Progress Report 
(April 15, 2019).NAPL assessment activities were completed on Parcel 2, 3, and along 
the Swamp Rabbit Trail and shown on Figure 1-2. The following is a summary of the 
completed RIWP-A activities: 

• Installation of monitoring wells MW-29S, MW-29TZ, MW-30S, MW-31S, MW-
31TZ, and MW-03BR 

• Environmental media sampling for VOC (USEPA Method 8260) and SVOC 
(USEPA Method 8270) 

o Collection and analysis of 12 surface water samples 

o Collection and analysis of 11 sediment samples 

o Site-wide groundwater monitoring  

o Collection and analysis of 45 soil samples 

o Collection of three sheen samples  

• Collection of two NAPL samples (MW-06A and MW-3BR) for chemical analysis 
by: 

o Paraffins, isoparaffin, aromatics, naphthenes, and olefins (PIANO) VOCs 
USEPA Method 8260B/5035 High-Resolution sampling and analysis 

o Alkylated PAHs by EPA Method 8270D-SIM 

o Saturated hydrocarbons by EPA Method 8015D-modified 

• Collection of one NAPL sample (MW-06A) for physical properties analysis by: 

o Density & Specific Gravity by ASTM D1481 

o Viscosity by ASTM D445 
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• Collection of three sheen samples for analysis by: 

o PIANO VOCs USEPA Method 8260B High-Resolution 

o Polycyclic aromatic hydrocarbons (PAHs) USEPA Method 8270D 

o Saturated hydrocarbons USEPA 8015D 

• Visual observation and field screening of 48 soil cores 

• Collection and analysis of 12 samples for geotechnical parameters (ASTM D422, 
D2216, D2974) 

• Abandonment of three monitoring wells 

• Installation of three staff gauges 

3.1 Summary of Findings 
Implementation of the RIWP-A activities identified areas where focused investigation 
will achieve requirements of the VCC. Findings of the investigation include: 

• Constituents in groundwater are not present in monitoring wells MW-30S and 
the MW-31 cluster located between the Site and the Reedy River, indicating COIs 
are not migrating to the Reedy River. 

• No VOCs or SVOCs were detected at concentrations greater than reporting limits 
within the Reedy River (six near bank surface water samples). 

• OLM and TLM are present at the site. 

o OLM, found within and outside of historical drainage ditches, primarily in 
deeper native coarse sand deposits. 

o TLM, typically found near historical drainage ditches, occurs as thin lenses 
within the native lean clay deposit and is at the base of fill in some locations. 

3.2 Monitoring Well Installation and Abandonment 
Six monitoring wells were installed during the 2018/first quarter 2019 RIWP-A. 
Monitoring well installation records are included in Appendix B. Monitoring well 
locations are shown on Figure 3-1, and well construction details are summarized in 
Table 3-1.  

Newly installed groundwater monitoring wells and findings based on initial 
monitoring are summarized as follows: 
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MW-03BR 

• Primary COIs at MW-03BR were detected at concentrations (Benzene – 1,920 
µg/L and naphthalene – 4,060 µg/L) greater than the regulatory standards. 

MW-29S 

• COIs are not detected in the shallow flow system, indicating COIs in shallow 
groundwater are not migrating to this location from Parcel 1 (MW-7R). 

MW-29TZ 

• Primary COIs at MW-29TZ were detected at concentrations (Benzene - 620 µg/L 
and naphthalene - 2,910 µg/L) greater than the regulatory standards. 

MW-30S, MW-31S, and MW-31TZ 

• COIs are not detected at concentrations greater than reporting limits, indicating 
COIs in groundwater are not migrating to the Reedy River. 

Monitoring wells MW-3D, MW-6A, and MW-19 were abandoned during the 2018/first 
quarter 2019 RIWP-A assessment. Access to MW-23 and MW-24 was not possible due to 
ponded water; therefore, those wells have not been abandoned. Water levels are being 
monitored and these wells will be abandoned when access improves. 

During abandonment of MW-6A, the monitoring well became dislodged and was 
removed. Approximately 3 feet of TLM was observed within the well screen. A sample 
of this material was collected and submitted to Alpha Analytical for analysis. The open 
borehole was grouted by the tremie method in accordance with SCDHEC R.61-71.  

Results of slug test analysis are provided in Table 3-2. Wells along the Swamp Rabbit 
Trail are slightly more conductive than wells screened in the same hydrostratigraphic 
unit at the Site. The transition zone wells are within the range of expected values 
compared with existing Site wells. Fractured bedrock conductivity measured at MW-
03BR is similar to the transition zone and the least conductive hydrostratigraphic unit at 
the Site. 

3.3 NAPL Assessment 
Soil borings were completed using the rotary sonic drilling technique to collect 
continuous core samples for field screening, sampling, and visual observation. Boring 
logs are provided in Appendix B, and soil analytical results are summarized in  
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Table 3-3. Observations of NAPL extent are shown on Figure 3-1 and summarized 
below: 

• The western extent of NAPL is defined by the drainage feature that parallels the 
western side of the Vaughn Landfill, as supported by observations from transect 
borings T17, T6, T7, T8, T14, and T15 and boring T13-SB1. 

• The southern extent of the NAPL investigation is bounded by RI-SB3, 
immediately south of MW-21 (and abandoned MW-6A). While NAPL was not 
observed in cores collected during the installation of well MW-21, an 
accumulation of NAPL within the well has occurred since its installation. 

• NAPL was not observed in transect T3 borings, indicating NAPL is limited to the 
ditch that parallel (located on the north side of E Bramlette Road) which suggests 
that NAPL impacts do not extend further south than those observed at the T2 
borings (south-central portion of Parcel 2).  

• OLM was not observed south of the drainage feature that bisects the central 
portion of the Vaughn Landfill.  

• Thin lenses of TLM were present near historical drainage channels and 
accumulated within MW-06A. 

• OLM was observed along the path of the historic drainage ditch that parallels the 
north side of E Bramlette Road. 

• OLM is limited to the northern portion of the Vaughn Landfill, is present within 
deeper sand deposits, and is observed outside of historical drainage features. 

Table 3-3 provides the analytical results from chemical fingerprinting analyses 
conducted on NAPL samples from MW-06A and MW-03BR. In general, the range of 
hydrocarbons and relative concentrations are indicative of typical MGP-related 
carbureted water gas tars derived from coal-based feedstocks and oil-based feedstocks. 
The NAPL recovered from MW-06A was heavily weathered (based upon visual 
inspection) and subjected to physical properties testing (PTS Labs). The specific gravity 
was measured at approximately 1.17 and the viscosity was measured at 42,500 
centistokes (at 70 °F); the viscosity of this material is consistent with that of ketchup. 

3.4 Water-Level Measurements and Groundwater Flow 
Installation of six additional monitoring wells, three staff gauges, and three Reedy River 
water measuring stations has increased resolution of water level elevation data across 
the site. Groundwater flow is generally toward the southwest from the MGP parcel 
toward the Reedy River as indicated on Figure 3-2.  
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In addition to manual water level gauging, six data logging pressure transducers are 
installed at three monitoring well clusters across the site. Hydrographs showing water 
level data are included for the MGP parcel (Figure 3-3), the Vaughn landfill (Figure  
3-4), and adjacent to the Reedy River (Figure 3-5). To date, observations from data 
collected include: 

• Groundwater elevation correlates to precipitation events and the Reedy River 
stage level. 

• Vertical gradients within the MW-31S/TZ well cluster are minimal and vary from 
upward to downward. 

• Vertical gradient information suggests the Reedy River can act as a gaining 
stream or a losing stream based on precipitation and ground saturation. 

3.5 Environmental Media Sampling and Analysis Groundwater 
Assessment and Results 

A site-wide groundwater monitoring event was completed from March 20 to March 22, 
2019. After installation, a groundwater samples was collected from MW-03BR on April 
10, 2019. Groundwater samples were analyzed for VOCs (USEPA Method 8260B) and 
SVOCs (USEPA Method 8270D). Analytical results are summarized in Table 3-4. 
Primary COI concentrations for benzene and naphthalene are presented in plan view in 
Figure 2-1. Cross-sections, including benzene and naphthalene concentrations, are 
presented in Figure 3-6 and Figure 3-7. 

Surface Water Assessment and Results 
Surface water samples were collected from the Reedy River on December 19, 2018, and 
from the Vaughn Landfill parcel on March 19, 2019. Analytical results are summarized 
in Table 3-5. Surface water sample locations are shown in Figure 1-2. Results are 
summarized as follows: 

• VOC and SVOC concentrations in surface water samples collected from the 
Reedy River were less than reporting limits.  

• VOC and SVOC concentrations from surface water sample locations SW-1 
through SW-6 are less than regulatory standards. 

• Chloromethane was detected at SW-02, SW-04, and SW-06. Chloromethane is a 
naturally occurring compound with an estimated 99 percent of chloromethane in 
the environment derived from natural sources such as rotting wood (ASTDR, 
1998).  
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Sediment Assessment and Results 
Sediment samples were collected from the Reedy River on December 19, 2018, and from 
the Vaughn Landfill parcel on March 19, 2019. Analytical results are summarized in 
Table 3-6. Sediment samples were collected close to the location where surface water 
samples were collected (Figure 1-2). Results are summarized as follows: 

• Concentrations of VOCs and SVOCs in Reedy River sediments are less than 
USEPA RSLs for industrial soil. 

• Concentrations of VOCs and SVOCs detected in SW-01-SED through SW-06-SED 
are less than the USEPA RSLs for industrial soil. 

Soil Assessment and Results 
Soil samples were collected at depths ranging from 10 feet bls to 22 feet bls. Analytical 
results are summarized in Table 3-7, and sample locations are depicted in Figure 1-2. 
Results are summarized as follows: 

• Concentrations of VOCs and SVOCs identified in soil are less than USEPA 
regional screening levels (RSLs) for industrial soil with the exception of the 
northeast area of the Vaughn Landfill near T9-SB-19 (benzo(a)pyrene, 3,530 
µg/L). 

Sheen Assessment and Results 
Three sheens observed at the site were sampled on April 24, 2018. Locations sampled 
included standing water along the southern end of Parcel 2, a ponded area east of the 
Vaughn Landfill, and the drainage ditch west of the Vaughn Landfill. Sheens were 
collected using Teflon nets and analyzed by the following methods: 

• PIANO VOCs by USEPA Method 8260 High Resolution 

• PAHs by USEPA Method 8270D 

• Saturated hydrocarbons by USEPA Method 8015D 

Results from all three sheens sampled indicate the presence of hydrocarbons. Sample 
results are summarized in Table 3-8. Sheen locations that were sampled are shown in 
Figure 1-2. 

Analytical laboratory reports for all media are included in Appendix C. 
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4.0 PROPOSED ADDITIONAL REMEDIAL INVESTIGATION 
ACTIVITIES 

Interpretation of data collected during the 2018/first quarter 2019 RIWP-A assessment 
activities identified areas where additional focused assessments are necessary to fulfill 
requirements of the VCC. Information from the proposed activities will be used to 
determine: 

• Current soil concentrations of constituents of interest (COI) within the MGP 
operations area of Parcel 1 

• Extent of NAPL at Parcel 1 and Parcel 3 (area east of Vaughn landfill) 

• Horizontal extent and vertical extent of COIs in groundwater north and west of 
MW-29TZ and within bedrock across the Site 

• Mobility characteristics of NAPL 

• Human health and ecological risk 

Investigation procedures, document management, sample nomenclature, and data 
quality are described in detail within the QAPP. Assessment proposed in this 
addendum will be conducted in accordance with the QAPP. Proposed assessment 
activities (in order of implementation) include: 

• Parcel 1 surface geophysical survey  

• Parcel 1 near-surface soil sampling at  

• Parcel 1 passive soil gas survey  

• Parcel 2 test pits 

• Parcel 1 and Parcel 2 soil borings 

• Off-Site soil borings (east of Parcel 3) 

• Groundwater monitoring well installation 

• Bedrock characterization including borehole geophysics 

• Site wide Groundwater monitoring 

• Parcel 3 and 4 Surface water and sediment monitoring 
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4.1 Surface Geophysical Survey 
Surface geophysical survey methods for clearing areas of utilities prior to subsurface 
investigation and defining structures that remain in place at Parcel 1 and Parcel 2 are 
proposed (Figure 4-1 and Figure 4-1A). Survey information will be evaluated to identify 
MGP operational structures that remain in place. Surface geophysics data will be 
correlated with other screening tools to target placement of soil borings and monitoring 
wells.  Targeted placement of borings and monitoring wells will be used to delineate 
the presence of NAPL and monitor concentrations of COIs in soil and groundwater.   

Ground Penetrating Radar (GPR) 
GPR is an electromagnetic method that detects interfaces between subsurface materials 
with differing dielectric constants. The GPR system consists of: an antenna, which 
houses a transmitter and receiver; a profiling recorder, which processes the received 
signal and produces a graphic display of the data; and a video display unit, which 
processes and transmits the GPR signal to a color video display and recording device. 

Depth of investigation of the GPR signal is highly Site-specific, and is limited by signal 
attenuation (absorption) of the subsurface materials. Signal attenuation is dependent on 
the electrical conductivity of the subsurface materials. Signal attenuation is greatest in 
materials with relatively high electrical conductivities such as clays and brackish 
groundwater, and lowest in relatively low conductivity materials such as unsaturated 
sand or rock. Depth of investigation is also dependent on antenna frequency and 
generally increases with decreasing frequency; however, the ability to identify smaller 
subsurface features is diminished with decreasing frequency.  

EM-61 
The Time Domain Electromagnetic (TDEM) method measures the electrical 
conductivity of subsurface materials. The conductivity is determined by inducing (from 
a transmitter) a time or frequency-varying magnetic field and measuring (with a 
receiver) the amplitude and phase shift of an induced secondary magnetic field. The 
secondary magnetic field is created by subsurface conductive materials behaving as an 
inductor as the primary magnetic field is passed through them. 

The Geonics EM-61 system used in this investigation operates within these principles. 
However, the EM-61 TDEM system can discriminate between moderately conductive 
earth materials and very conductive metallic targets. The EM-61 consists of a portable 
coincident loop time domain transmitter and receiver with a 1.0-meter x 0.5-meter coil 
system. The EM-61 generates 150 pulses per second and measures the response from the 
ground after transmission or between pulses. The secondary EM responses from 
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metallic targets are of longer duration than those created by conductive earth materials. 
By recording the later time EM arrivals, only the response from metallic targets is 
measured, rather than the field generated by the earth material. 

Radio Frequency EM Utility Locating Equipment 
Radio Frequency Electromagnetic (RFEM) utility locating equipment consists of a 
transmitter and a dual-function receiver. The receiver can be operated in a “passive” 
mode or in an “active” mode. The two modes of operation provide various levels of 
detection capabilities depending on the specific target or application.  

The EM system is operated in the “active” mode by either inducting or conducting a 
signal into the underground utility to be traced. A transmitter is placed over and in line 
with a suspected buried utility. The transmitter induces a signal, which propagates 
along the buried utility. As the receiver is moved back and forth across the suspected 
path of the utility, the trace signal induces a signal into the receivers coil sensor. A 
visual and audio response indicates when the receiver is directly over the buried utility.  

Another means of detecting in the active mode utilizes a method to “conduct” a signal 
within the buried utility. To accomplish this, a cable from the transmitter is clamped 
onto an exposed section of the buried utility and a signal propagates along the buried 
line. This technique minimizes any interference caused by parasitic emissions from 
adjacent cables in congested areas. When the system is used in the passive mode, the 
receiver is responding to a current that is 60 hertz (Hz) cycle and energized by 
underground utilities.  

Interference can and might occur when buried utilities intersect or are adjacent. This 
“bleed-off” effect might provide a false response to the identification of the tracked 
utility. “Bleed-off” is caused by utilities that might be energized in the “active” or 
“passive” mode.  

Field Procedures 
Buried pipes and cables will be located using a combination of GPR and RFEM pipe 
and cable locating equipment. The RFEM equipment will be used in active mode by 
connecting a RFEM transmitter to an above-ground utility feature and inducing signals 
from the ground surface, and in passive mode by scanning the site for radio and 60 Hz 
signals from subsurface utilities. Identified buried pipes and cables will be marked on 
the ground surface using marking paint and/or flags. We anticipate investigating 
relevant portions of Parcel 1, Parcel 2, and Parcel 3 and areas of the Swamp Rabbit Trail 
for underground utilities. Both active and abandoned utilities will be mapped during 
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this phase of the investigation. Detected utilities will be surveyed using a real-time 
kinematic/global positioning system (RTK/GPS) or total station.  

GPR and EM-61 data will be collected throughout the site using an appropriate profile 
spacing determined by the geophysics professional in the field. Positioning control will 
be accomplished by integrating a RTK/GPS system. After completion of the fieldwork, 
the geophysical data will be digitally processed to aid in interpretation. Location of 
notable anomalies will be added to the data to facilitate the interpretation. Geophysical 
anomalies will be marked in the data and exported to Microsoft Excel and AutoCAD 
format. 

A final report — including descriptions of the geophysical systems and procedures, 
analysis and interpretation of the geophysical data, and maps — will be prepared. 

4.2 MGP Source Area Soil Screening and Sampling 
Near-surface soil sampling will be conducted within the bounds of the 2000-2001 
excavation area to verify near-surface soil concentrations of COIs are within applicable 
regulatory standards or site specific target levels for intended property use. Prior to 
subsurface investigation, each boring location will be surveyed for utilities as described 
in Section 4.1. A certified South Carolina well drilling contractor will be retained to drill 
approximately 1-inch diameter soil borings to six feet bls using direct push technology 
(DPT). An unbiased grid with 60 foot spacing will be established across the study area 
plotting 47 to 50 near surface soil borings (Figure 4-1A).  

A photo ionization detector (PID) will be used to screen soils during the investigation, 
and measurements will be recorded in the field logbook. Two soil samples will be 
collected from each boring for laboratory analyses for VOCs (USEPA Method 8260) and 
SVOCs (USEPA Method 8270). A shallow sample will be collected from 0.5 to 1 foot bls 
and a deeper sample from 5.5 to 6 feet bls. 

4.3 Soil Gas 
A passive soil gas (PSG) survey using adsorbent sampling devices will be conducted 
within the bounds of the 2000-2001 excavation area. PSG data will be used to define 
potential “hot spots” in order to target specific locations for soil coring, test pits, and 
monitoring well installation. All field methods will be conducted in accordance with 
methods described in ASTM D7758-17 Passive Soil Gas Sampling in the Vadose Zone 
for Source Identification, Spatial Variability Assessment, Monitoring, and Vapor 
Intrusion Evaluations. Soil gas sampling devices will be placed collocated with the 
surface soil sampling grid (Figure 4-1A). 
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Once surface soil sampling is complete, an adsorbent PSG sampler will be suspended 
upside down approximately 4 to 6 inches bls and capped with an aluminum foil plug 
and a soil cover to prevent ingress of ambient air. Drilling equipment will be 
decontaminated in between each location to avoid cross-contamination. The location of 
each sampling device will be marked in the field and on a handheld GPS device for ease 
of recovery. Proper field documentation of ambient conditions will be collected for each 
location. 

All sampling devices will be deployed for seven days. After the exposure period, 
samplers will be retrieved and shipped without preservatives to the Beacon 
Environmental laboratory for analysis following USEPA Method 8260C procedures. 
Field quality control (QC) samples and duplicate samples using replicate sorbents will 
be collected in accordance with ASTM D7758-17. All samples will be managed under 
chain-of-custody protocol. After interpretation of analytical results, deeper borings can 
be evaluated for completion in areas of highest concentrations as described in  
Section 4.2. 

4.4 Test Pits 
Shallow test pits or soil borings are proposed in the area indicated in Figure 4-1A to 
verify adequate removal of near-surface soils impacted by the MGP. The extent of 
excavation in 2001 and 2002 might have been limited by debris piles on Parcel 2 west of 
the MGP. Reconnaissance of the debris on-site and results of surface geophysics and 
PSG screening will be used to complete the test pit investigation design. Test pits will 
not exceed a depth of four feet bls. If shallow test pits indicate potential NAPL presence 
greater than four feet bls, soil boring will be used to define vertical extent. 

4.5 Soil Borings 
One objective of this work plan and the overall RI is to delineate the extent of NAPL 
impacts. As such, additional soil borings within Parcel 1 and to the east of Parcel 3 
(Vaughn Landfill) are warranted. The soil cores will be visually inspected and logged 
for lithology and evidence of visible MGP-related impacts. Field screening will include 
headspace measurements using a PID in accordance with procedures described in 
Section 4.2 and the QAPP. Additional “step-out” borings may be necessary based upon 
the observed extent (if any) of NAPL impacts.  

Borings will be abandoned upon completion to terminal depth. Borings greater than 5 
feet in depth shall be completely filled from the bottom of the borehole to the land 
surface with bentonite-cement, neat cement, or 20 percent high solids sodium bentonite 
grout. The boring shall be abandoned by forced injection of grout or pouring through a 
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tremie pipe starting at the bottom of the borehole and proceeding to the surface in one 
continuous operation. 

Parcel 1 
Soil borings within the potential source area (Parcel 1) will provide additional lithologic 
detail and assess NAPL presence, thickness, and extent near the former MGP process 
area and beneath the extent of previously excavated material. Up to six borings are 
anticipated and will be advanced to approximately 40 feet bls or top of bedrock. This 
depth is selected based upon the current understanding of subsurface lithology shown 
on Figure 3-6.  Number of borings and their exact locations will be determined based on 
evaluation of the surface geophysical survey and PSG survey. The general area where 
borings are planned is shown in Figure 4-1A. 

Off-Site Soil Borings (Adjacent to Parcel 3) 
As indicated on Figure 3-1, the soil borings completed during March 2019 along 
transect T-9 included visible NAPL observations located primarily within the coarse 
sand unit immediately above the saprolite. These visible NAPL impacts were observed 
at various discrete depth intervals between approximately 8 to 17 feet bls.  Observations 
included tar blebs, NAPL-coated grains and/or thin (i.e., several inches or less) lenses of 
NAPL-saturated matrix. The boring logs are included in Appendix B.  

Figure 4-1 presents the proposed areas for additional environmental media 
investigations. One area is located to the east of Parcel 3 and adjacent to existing 
monitoring well MW-25R (the proposed sampling area is shown as a yellow rectangle 
on Figure 4-1) where the area is currently inundated by standing water. It is proposed 
that the beaver dam be removed from the Site such that the standing water can drain 
from the area. At that point additional reconnaissance can be completed to evaluate the 
ability to drill four sonic borings within this area for purposes of NAPL extent 
delineation. The exact locations will be determined based on field conditions and 
drilling rig accessibility and property owner access agreement (to be executed). The 
borings will be drilled to a minimum depth of 24 feet bls. This depth is selected based 
upon the depths of observed NAPL residuals at the T-9 and T-10 transects (northeastern 
Parcel 3).  

4.6 Monitoring Well Installation 
The existing monitoring well network will be expanded to completely delineate the 
horizontal and vertical extent of COIs in groundwater. Proposed groundwater 
monitoring well details are summarized in Table 4-1. 
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Thirteen (13) locations are proposed based on existing information. The installation of 
well clusters (including wells in the shallow, transition, and bedrock flow zones) are 
proposed for locations where there are no existing monitoring wells and 
hydrostratigraphic units are sufficiently thick to maintain a minimum of 15 feet of 
separation between adjacent well screens. Screening level data and field observations 
will be incorporated in the decision making process for final well count and placement. 

Conceptual locations for monitoring wells and monitoring well clusters are shown in 
Figure 4-1.  

Field Methods  
Sonic drilling methods are recommended for this scope of work. Sonic drilling uses 
high frequency rotation vibration aided by down pressure and rotation to advance 
drilling tools through the subsurface. Sonic drilling reduces the amount of drill cuttings 
and recovers continuous core samples for lithologic description, field analysis, and 
laboratory testing.  

Previous site investigation has identified the presence of NAPL beneath the former 
MGP structures and within clay and coarse sand deposits at Parcel 3. Sonic drilling is an 
appropriate method for minimizing potential drawdown of constituents deeper into the 
subsurface. The following drilling sequence is in general accordance with ASTM 
D6914/D6914M-16 and can reduce cross-contamination and protect the integrity of core 
samples and monitoring well installation: 

1. Sample barrel insertion 

2. Sample barrel extraction 

3. Sample recovery 

4. Repeat sampling process and drill with casing as necessary to prevent caving or 
slough 

5. NAPL encountered or increased annulus for permanent surface casing 
installation is determined to be necessary 

6. Insertion of a larger diameter casing (commonly referred to as an override 
casing)  

7. Advance override casing to target depth. If NAPL was encountered, clean 
(decontaminated) tooling will be used on subsequent runs 

8. Continue advancing sample barrel and casing to target borehole depth  
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Monitoring Well Design 
Monitoring wells will be pre-approved prior to installation in accordance with 
SCDHEC regulation R.61-71 H. All wells will be drilled, constructed, and abandoned by 
a South Carolina certified well driller per S.C. Code Section 40-23-10 et seq. Typical 
shallow well construction details for stick-up and flush mount completion are shown in 
Figure 4-2 and Figure 4-3. Typical bedrock well construction details for stick-up and 
flush mount completion are shown in Figure 4-4 and Figure 4-5. Stick-up well 
completions are preferable, however flush mount wells are necessary at monitoring 
wells proposed along the Swamp Rabbit Trail. 

Each well will consist of Schedule 40 flush-joint-threaded polyvinyl chloride (PVC) pipe 
fitted to standard well screens. Screens shall have 0.010-inch wide slots with a No. 2 (or 
equivalent) filter pack. Permanent surface casings are used to prevent cross 
communication between isolated flow zones or prevent introduction of overlying 
material deeper into the subsurface. Permanent Schedule 80 PVC surface casing will be 
installed where the presence of NAPL is known and at bedrock well locations. 

Well centralizers are not likely to be employed during monitoring well installation. In 
saturated conditions, centralizers often inhibit the placement of bentonite seal and 
result in the bridging of bentonite within the borehole. Hanging the well (suspending 
from a lift ring) helps avoid well deflection while the well is constructed. The well will 
be hung approximately 1 foot off the bottom of the boring (to allow filter material below 
the well screen and to limit potential well deflection).  

The diameter of the drilled hole shall be large enough to allow for a minimum of 1.5 
inches of annular space on all sides of the casing for forced injection of grout through a 
tremie pipe.  

All grouting shall be accomplished using forced injection to emplace the grout. A grout 
shoe is the preferred method of grouting. When emplacing the grouting material, the 
tremie pipe shall be lowered to the bottom of the zone to be grouted. The tremie pipe 
shall be kept full continuously from start to finish of the grouting procedure, with the 
discharge end of the tremie pipe being continuously submerged in the grout until the 
zone to be grouted is completely filled.  

A cement or aggregate reinforced concrete pad at the ground surface that extends 6 
inches beyond the borehole diameter and 6 inches below ground surface is required. 
The pad shall be capable of preventing infiltration between the surface casing and the 
borehole to the subsurface.  
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Monitoring wells will be completed with above-ground steel or aluminum protective 
casings with locking caps.  

Monitoring Well Identification 
Standard well tag information is defined in SCDHEC regulation R.61-71.H.2.c . Well 
tags will be aluminum, permanently affixed to the protective cover, and completed with 
a stencil set. 
Monitoring wells installed on CSXT property will include the following required 
information on well identification tags: 

CSXT Railroad Agreement Number: CSXT812078 
Railroad phone number: 1-800-232-0144 

4.7 Bedrock Characterization 
Additional characterization of bedrock will be used to further develop the CSM and 
provide vertical delineation of COIs in groundwater. Methods and objectives of 
bedrock characterization include: 

Method Objective 

Lineament survey Identify predominant geologic structural control 
on groundwater flow 

Water level monitoring Evaluate interconnectivity of bedrock fractures 

Groundwater monitoring well 
installation and sampling 

Delineate vertical occurrence of COIs in 
groundwater 

Groundwater monitoring well 
installation Quantify nature and occurrence of bedrock 

fractures including fracture orientation, spacing, 
hydraulic aperture, and transmissivity Borehole geophysics 

FLASH analysis 

Lineament survey 
A lineament survey in the vicinity of the site and surrounding area can identify linear 
features at ground surface that might have resulted from underlying bedrock fractures, 
fracture zones, faults or other geologic structures. Areas near the MGP will be visually 
reviewed to identify linear features. The selected aerial photograph and topographic 
map will be evaluated separately and independently to provide verification of features 
through agreement. Aerial imagery and topographic survey information used for the 
lineament evaluation will meet the following criteria: 



Remedial Investigation Work Plan Addendum  July 2019  
Duke Energy Carolinas, LLC - Former Bramlette MGP Site SynTerra 
 

Page 4-10 
 

P:\Duke Energy Carolinas\800.Duke Remediation Group\01.Bramlette MGP\2019 RIWP-A\2019_07_02 RIWP-
A_Final.docx 

• Selected images and topographic maps will be produced prior to and during 
MGP operation (1917 - 1958).  

• The scale and resolution are sufficiently detailed to identify apparent linear 
features not caused by anthropogenic activity. 

Linear features may represent the approximate vicinity of preferential groundwater 
flow zones in bedrock. The following list developed by the U.S. Geological Survey 
(USGS) (Clark et. al., 1996) summarizes types of features that can be used to identify 
lineaments in this evaluation: 

• Linear topographic features 

• Straight stream segments 

• Aligned gaps in ridges 

• Vegetation 

Lineaments will be summarized and presented on a site layout map, including a rose 
diagram lineament summary. 

Water level monitoring 
Monitoring hydraulic head pressure in nearby monitoring wells during drilling and 
well development activities can provide evidence of interconnected bedrock fractures. 
Understanding how bedrock fractures are connected can increase understanding of 
preferential groundwater flow pathways through the subsurface and provide insight 
into local heterogeneity. 

Up to six data logging pressure transducers will be placed adjacent to well installation 
and development activities. Transducers will be programmed to record water levels at a 
frequency of one measurement per minute to allow correlation to field drilling logs. To 
improve correlation of water levels with field activities, the oversight geologist will 
synchronize data logger date and time with field note timekeeping.  

Borehole geophysics and analysis 
After completion of the boreholes to target depth, a series of borehole geophysical logs 
will be conducted along the entire open bore length (bedrock) of seven proposed 
drilling locations. These locations include : MW-03BRL, MW-21BR, MW-29BR, MW-
35BR, MW-36BR, MW-37BR, and MW-40BR, as shown on Figure 4-1. 

Borehole geophysical logs will be conducted to determine appropriate discrete screen 
intervals within the fractured bedrock flow system. Logs will include fluid 
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temperature/resistivity/3-arm caliper/SPR, optical and/or acoustic televiewer, and heat 
pulse flowmeter under ambient and pumping conditions.  

A report documenting the findings of the geophysical survey will include logs, 
interpretations, and results. Using optical televiewer data, the dip, azimuth and 
aperture for detected fractures will be calculated, and the results will be presented in 
tadpole and stereographic plots.  

Heat pulse flow data will be used for the analysis of borehole vertical flow logs using 
the Flow-Log Analysis of Single Holes (FLASH) computer program. Vertical flow logs 
in conjunction with the geophysical logs and well construction details will be used to: 

• Create vertical flow profile of hydraulic conductivity with depth 

• Calculate hydraulic aperture of fractures 

• Quantify fracture spacing (vertical)  

During the heat pulse flowmeter logging, care will be taken by the geophysics 
contractor to measure, record, and provide documentation of water level measurements 
from a data logging pressure transducer. Pumping flow rates will be measured to the 
nearest 0.1 gallon per minute. It is anticipated that pumping rates of approximately 1 
gallon per minute can be sustained during the logging. Water level measurements and 
pumping flow rates are necessary to verify flowmeter data quality. 

4.8 Groundwater Monitoring 
A site-wide groundwater monitoring event including newly installed and existing 
monitoring wells is planned after installation and development of the proposed wells 
(Figure 4-2). Due to access constraints, existing well MW-18 will be replaced by the 
proposed MW-31 cluster in the sampling program. Site wells will be gauged for water 
levels prior to sampling. 

Monitoring wells will be purged using low-flow methods and groundwater quality 
parameters (e.g., pH, conductivity, temperature, and oxidation-reduction potential) will 
be stabilized prior to sample collection. Field personnel will utilize a peristaltic pump or 
submersible pump with dedicated downhole tubing to retrieve groundwater samples. 
Groundwater samples will not be collected from monitoring wells where measurable 
(0.01 feet) NAPL is encountered. 

Samples from each location will be properly preserved and shipped to a South Carolina 
certified laboratory for analysis of VOCs (USEPA Method 8260) and SVOCs (USEPA 
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Method 8270). All samples will be placed in coolers containing ice and managed under 

chain‐of‐custody protocol. 

4.9 Surface Water and Sediment Sampling 
Surface water and sediment samples will be collected to provide additional input for 

the SLERA, to assess current sediment quality in the ponded areas between the landfill 

parcel and the Reedy River, and to verify NAPL extent. Samples will be collected in 

accordance with the QAPP at locations within the ponded areas south of the Vaughn 

Landfill. Up to four samples will be collected from each area (Figure 4‐1).  

4.9.1 Surface Water Sampling  
Surface water samples will be collected at each location prior to collecting 

sediment samples. Prior to surface water sample collection, field parameters will 

be measured by submerging a caged probe into the water. Field parameters will 

include the following:  

 pH (standard units; s.u.) 

 Temperature (degrees Celsius; °C) 

 Specific conductance [SC] (micromhos, μmho) 

 Dissolved oxygen [DO] (milligrams per liter; mg/L) 

 Oxidation/Reduction Potential [ORP] (millivolts; mV) 

 Turbidity (nephelometric turbidity units, NTU) 

 Color 

 Odor 

Surface water sample collection will commence after field parameters stabilize.  

Surface water samples will be collected at the midpoint of the water column. 

Samples may be collected by directly filling submerged bottleware or by 

pumping surface water into the bottleware using a peristaltic pump, HDPE 

tubing, and silicon tubing. If a peristaltic pump is used, HDPE tubing will be 

held in place with a weight or a float as needed. Samples for VOC analysis will 

not be pumped through silicone tubing; a backpumping method will be 

employed to fill these bottles. Effort will be made to avoid entraining air in the 

samples. A stainless‐steel strainer may be added to the tubing to avoid clogging 

the tubing.  
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All equipment will be inspected by the field program on-Site supervisor and 
calibrated daily, as applicable, prior to use in the field according  

Samples will be properly preserved and submitted to a South Carolina certified 
laboratory for analysis of VOCs (USEPA Method 8260) and SVOCs (USEPA 
Method 8270).  

4.9.2 Sediment Sampling 
Where feasible, sediment cores will be collected in each location to a maximum 
depth of 5 feet below ground surface. Cores will be collected using manual push 
coring methods or mechanical methods, depending on Site access conditions. 
Cores will be sub-sectioned into discrete samples corresponding to depths of 0.0- 
to 0.5-foot depth, and 0.5-foot to 1-foot, 1-foot to 2-foot, 2-foot to 3-foot, 3-foot to 
4-foot, and 4-foot to 5-foot. Coring depth may be limited by refusal of hand-held 
equipment where mechanical access is not possible. Following collection, cores 
will be maintained in an upright position as much as possible. Any superficial 
water collected during the coring will be drained from the sampling device (e.g., 
if using a hard liner, by drilling a small hole a few inches above the sediment 
surface and allowing the water to drain). The core will be sub-sectioned using a 
handheld saw or similar device. Care will be taken to prevent material from 
flowing out of the hard liner during sectioning. Core sections will be emptied 
into stainless-steel bowls for homogenizing. 

Field personnel will make three attempts to collect sediment cores per location. If 
the initial location does not provide sample recovery, coring will be attempted 
three additional times within a 20-foot radius of the original location. If cores 
cannot be retrieved after three attempts, shallow sediment samples will be 
collected in place of cores. Shallow samples, if applicable, will be collected using 
a hard liner or petite ponar (or similar) to a depth of approximately 6 inches.  

Samples will be collected in accordance with the QAPP. After sampling, each 
sample will be homogenized using a stainless-steel spoon to mix the sediment in 
the bowl prior to filling the sample containers. Sediment will be transferred into 
sampling containers using a stainless-steel spoon or other appropriate device. 
Any foreign materials present (e.g., gravel, vegetation) in the sediment will be 
avoided when filling sample bottles. The sediment samples will be placed in iced 
coolers and managed under chain-of-custody protocols for submittal to a South 
Carolina certified laboratory for analysis of VOCs (USEPA using EPA Method 
8260 and SVOCs (USEPA to include low level parent and alkylated PAHs) using 
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either EPA Method 8270 or EPA Method 8270 SIM. A maximum of three Method 
8270 SIM analyses will be performed per sample location (e.g., a sample from the 
midpoint of the core, and the deepest sample). 

4.10 IDW Management 
Solid and liquid IDW will be generated during collection of soil cores, monitoring well 
installation, and environmental media sampling.  Solids and liquids will be contained 
as appropriate in 55-gallon barrels or lined roll off containers and transported to an 
approved disposal facility in a timely manner. IDW containing free product should be 
segregated. All reusable equipment will be decontaminated using Liquinox (or similar) 
and water between sampling locations. Decontamination fluids will be collected and 
disposed of with IDW.  

4.11 Applicable Regulatory Standards and Screening Levels 
The data collected during proposed RI activities will continue to be compared to 
regulatory standards and criteria presented in the RIWP-A (ERM, April 13, 2018). 
Applicable criteria and screening levels are presented in Table 4-2 and also listed 
below: 

Groundwater 

• SCDHEC R. 61-58 State Primary Drinking Water Standards, effective October, 
2014, Appendix B maximum contaminant level (MCL) based on the USEPA 
National Recommended Water Quality Criteria, dated 2006 

• SCDHEC regulation document R.61-68, Water Classifications & Standards, 
effective June 27, 2014, groundwater classification as GB, Human Health MCLs 
provided in the Appendix of R.61-68 

• SCDHEC Quality Assurance Program Plan UST Management Division, effective 
February 2016, Appendix D 

Surface water 

• SCDHEC R.61-68, Water Classifications & Standards, surface water classification 
as FW, Human Health MCLs provided in the Appendix of R.61-68 

Sediment/soil 

• USEPA RSLs for industrial soil 
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5.0 RISK ASSESSMENT 

Risk assessments will be performed to evaluate potential risks associated with exposure 
to environmental media at the site. A Baseline Human Health Risk Assessment of 
groundwater will be performed using selected historical data along with the collection 
of new groundwater data collected during the RI.  

A phased screening level approach will be taken to assess potential human health risk 
from exposure to surface water and soil/sediment. In addition, a SLERA will be 
performed to assess potential ecological impacts.  

An overview of the methodology and procedures that will be used to estimate potential 
human health and screening level ecological risks posed by constituents detected at the 
site are presented in the approved RIWP-A (ERM, April 13, 2018).
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6.0 SCHEDULE AND REPORTING 

After completion of the RIWP‐A activities described above, a RI report will be prepared. 

The report will summarize the compiled results of remedial investigations conducted 

under the VCC. The RI report will include a description of activities undertaken at the 

site, results of the sample analysis, and an updated CSM. The report will include 

laboratory data sheets, data tables summarizing results of the assessment, and figures 

illustrating assessment activities and results of the sampling activities. 

The following preliminary schedule is proposed, which is dependent on SCDHEC’s 

written approval of the RIWP‐A and obtaining the necessary property access 

agreements. Upon approval of the RIWP‐A by SCDHEC, an updated project schedule 

will be developed. 

RIWP‐A submittal to SCDHEC          July 3, 2019 

Q2 2019 Progress Report submittal to SCDHEC     July 15, 2019 

SCDHEC approval of 2019 RIWP‐A        August 16, 2019 

Q3 2019 Progress Report submittal to SCDHEC  October 15, 2019 

Execute access agreements  90 days from RIWP‐A 

approval 

Q4 2019 Progress Report submittal to SCDHEC  January 15, 2020 

Complete 2019 RIWP‐A assessment  First Quarter 2020 

Q1 2020 Progress Report  April 15, 2020 

Submit RI Report  Second Quarter 2020 
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