
 

MEMORANDUM 
 

Date: May 28, 2013 (Revised July 11, 2014) 

To: Kestrel Horizons, LLC as Trustee of the Pinewood Site Custodial Trust (PSCT) 

From: Kevin Anderson, P.G. 
Smith Gardner, Inc. 

RE: Solid Waste Management Unit Compliance Monitoring Program-Pinewood Site 
 
This Technical Memorandum has been prepared by Smith Gardner, Inc. (S+G) to outline the 
proposed Solid Waste Management Unit Compliance Monitoring Program (SWMUCMP) for 
the Pinewood Site (Site).  The proposed SWMUCMP is based partly on the results of the 
WT008 investigations completed between 2010 and 2013 by S+G and the recommendations 
provided in the AECOM Site improvement projects document1 dated October 2011 (PSIP332).   
 
Since the termination of the 3008(h) Consent Order in 2009, monitoring of the shallow 
groundwater (Water Table [WT] and Opaline Claystone [OC] monitoring zones) has continued 
as the Water Table Monitoring Program (WTMP).  The WTMP should be discontinued and be 
split into the SWMUCMP proposed herein, with additional WT zone monitoring outside of the 
area affected by former SWMU activities performed as part of the Detection Monitoring 
Program (DMP) outlined in the RCRA Part B Permit Application.  
 
The sections below provide some background information related to the assessment of the 
WT008 area impacts, as well as the corrective actions associated with other SWMUs at the 
Site.  Following the historical section, the proposed SWMUCMP for the WT008 area is 
presented. 

1.0  BACKGROUND 

Prior to construction of the Section I landfill and during previous OC mining operations 
conducted at Site, chemical constituents were introduced into the WT zone as a result of 
former SWMUs.  These constituents consisted of volatile organic compounds (VOCs) and 
metals. 
 
During construction of portions of the Section III landfill, French drains were installed in the 
sideslopes to aid in removal of shallow groundwater so the landfill cells could be built.  
Pumping from the French drains began in 2002 and ceased in 2005, when pumping for 
construction purposes at Section III were no longer necessary.   
 
Groundwater pumped from the drains located in proximity to the WT008 area yielded 
groundwater impacted with VOCs from the SWMUs.  The groundwater was initially shipped 

                                                      
1 2010 Pinewood Site Improvement Projects, Pinewood, South Carolina, Volume 3, Report of Project 3 Element2: Review, 
Enhancement and Optimization of Environmental Monitoring Systems, prepared by AECOM, October 5, 2011.  
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off-site for disposal.  Later, the groundwater was treated on-site after two basins were 
constructed and used to aerate the water.   An air stripper was used for a short period of 
time before it was determined that simple aeration was a sufficient treatment method to 
reduce chlorinated VOC concentrations to a level below maximum allowable concentrations 
established in the Site’s NPDES permit. 
 
In order to address soil and groundwater affected by the previous mining operations, the 
Primary Storm Water Sedimentation Basin (PSSB) was constructed in 2005 near the central 
portion of the Site.  Construction of the PSSB served a dual purpose in both excavating and 
disposing of a large percentage of the contaminated soil in the area that likely would have 
been a continuing source of contaminants to groundwater and establishing a method of 
capturing impacted groundwater.   The PSSB excavation extended to a depth below the WT 
zone sands and two sand lenses located within the upper part of the OC (OCS). A sand 
blanket and network of drains, designated as the Sand Blanket Drains (SBDs), were installed 
underneath and along the side walls of the PSSB excavation.  The PSSB was then lined to 
prevent storm water collected from the majority of the Site within the PSSB from mixing with 
contaminated groundwater captured by the SBDs and thus, potentially requiring treatment.  
The system of SBDs beneath the PSSB controls groundwater flow within the WT zone and 
captures contamination migrating from up-gradient in the area of WT008 before a release 
from the Site can occur. The groundwater from the SBDs is collected at sumps and pumped 
to one of two lined aeration basins for treatment for VOCs via aeration (if needed). 
 
In the third quarter of 2009, shortly after termination of the 3008(h) Consent Order, VOC 
concentrations began to rise unexpectedly in monitoring well WT008.  Prior to 2009, VOCs 
had not been observed at concentrations exceeding regulatory standards in groundwater 
samples collected from well WT008.  Chlorinated VOCs continued to be detected at 
concentrations above regulatory limits in groundwater samples collected from well WT008 
during subsequent sampling events.  In response to the confirmed and persistent VOCs 
observed in WT well WT008, several phases of work have been completed in an effort to 
determine the source of the impacts to the groundwater in the area of well WT008 and also 
to further delineate the soil and groundwater plume. 
 
The initial phase (Phase I) of the groundwater assessment was completed in late 2010.  The 
results were detailed in the Phase I report, dated January 20112. The following 
recommendations were provided based on the findings of the Phase I groundwater 
assessment: 
 

 S+G (then Richardson Smith Gardner & Associates, Inc.) recommended 
employing a direct push technology (DPT) rig to collect groundwater samples 
in the well WT008 area to more fully delineate the extents of the chlorinated 
VOCs in groundwater and to identify the source of the VOCs.  The groundwater 
samples would be analyzed for tetrachloroethylene (PCE) using the AQR 
Color-Tec® field screening method and by laboratory analysis.  

                                                      
2 Phase I Report for Groundwater Assessment Near Well WT008, Pinewood Site, SCD 070 375 985, Pinewood, South Carolina, 

prepared by Richardson Smith Gardner and Associates, Inc., dated January 2011. 
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 S+G recommended collecting surface water samples within the East Meadow 

low area for laboratory analysis of VOCs. 
 

A Phase II assessment was implemented in April 2011.  The results were provided in the 
Phase II report3, dated October 2011.  The results from this investigation indicated that a 
source of the chlorinated VOCs observed in WT008 area groundwater was potentially located 
in the immediate vicinity of a former Maintenance Shop.  Analysis of water samples collected 
from passive diffusion bags (PDBs) installed within the East Meadow low area revealed no 
detectable concentrations of VOCs.  This finding suggested that the surface water in the East 
Meadow low area had not been affected by the groundwater contamination observed in the 
WT008 area. 
 
The following recommendations were provided based on the Phase II groundwater 
assessment results: 
 

 S+G recommended installing submersible pumps in French drains (FDs) #2 
and #4 and reinstating pumping at these locations.  Pumping FDs #2 and #4 
would resume in order to control the migration of VOCs in WT008 area 
groundwater and to capture some of the affected groundwater for treatment.    

 
 S+G recommended establishing a monitoring plan including the WT wells in 

the area of well WT008 in order to monitor the effectiveness of pumping the 
FD systems as an interim measure to control and remove groundwater 
affected by VOCs. 

 
 S+G recommended completing a series of test pits in the area of direct-push 

point P-2 (installed during Phase II of the assessment) and the concrete pad 
for the former Maintenance Shop. The test pits would be used to more 
thoroughly inspect subsurface soil in these areas in an attempt to identify a 
source for the VOCs observed in groundwater.   

 
The Phase III Addendum to the original Work Plan was prepared in May 2012 in response to 
the recommendations set forth in the Phase II assessment report.  As outlined in the Phase 
III Addendum, S+G conducted a membrane interface probe (MIP) investigation of soils in the 
area of the former Maintenance Shop in October 2012.  The results of the investigation 
indicated that a potential source area for the VOCs observed in groundwater is located in 
vadose zone soil to the southwest of the former Maintenance Shop and that the VOCs 
observed in the groundwater do not originate from the Section III landfill unit. 
 
From the MIP investigation, S+G provided the following recommendations in the Phase III 
report4:   

                                                      
3 Phase II Report for Groundwater Assessment Near Well WT008, Pinewood Site, SCD 070 375 985, Pinewood, South Carolina, 

prepared by Richardson Smith Gardner & Associates, Inc., dated October 2011. 
4 Phase III Report of Assessment Near Well WT008, Pinewood Site, SCD 070 375 985, Pinewood, South Carolina, prepared by 

Smith Gardner, Inc. dated March 2013. 
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 Install submersible pumps in FDs #2 and #4 and reinstate pumping at these 

locations.  Pumping FDs #2 and #4 will resume in order to control the vertical and 
horizontal migration of VOCs in WT008 area groundwater and to capture some of the 
affected groundwater for treatment.  Pumping will proceed for a period of six months, 
after which time water quality in the area will be reassessed to determine the need 
for continued pumping or additional abatement measures.           
 

 Establish a program to monitor the effectiveness of pumping the FD systems to 
control and remove groundwater affected by VOCs in the WT008 area.    
 

Based on the investigations and several discussions with the Trustee and the SC DHEC, it 
was determined that pumping and treating of VOC-affected groundwater should be resumed 
to mitigate further migration of VOC-affected groundwater.   
 
Pumping of the French drains has been evaluated to determine its effect on groundwater 
elevations in the area of well WT008.  The evaluation compared groundwater elevations 
recorded during the period French drains #3 and #4 were actively pumped to elevations 
obtained after pumping ceased (mid-2005).  French drains #3 and #4 are located in close 
proximity to the WT008 area.  A notable increase in well WT008 groundwater elevations was 
observed after pumping stopped, indicating that the pumping occurring in the French drains 
was having an effect on groundwater elevations and flow direction in the area of well WT008.  
Between January 1, 2002 and July 1, 2005, while the French drains were being pumped, the 
average elevation of groundwater at WT008 was 138.09 feet (relative to MSL).  Between July 
1, 2005 and October 30, 2012, with pumping no longer taking place, the average elevation of 
groundwater at WT008 increased by 2.82 feet to 140.91 feet (relative to MSL).  This evaluation 
of water levels indicated that pumping the French drains will likely be a way of controlling 
groundwater flow in the area and mitigation of migration of VOC-affected groundwater. 

2.0  PROPOSED SOLID WASTE MANAGEMENT UNIT COMPLIANCE MONITORING PROGRAM 

Following the recommendations presented in the Phase III report discussed above, the 
sections below outline the proposed SWMUCMP, specifically for the impacts associated with 
the WT008 area.   
  

2.1 Purpose 
The SWMUCMP is intended to monitor the migration of the dissolved VOC plume and to 
evaluate the effectiveness of any remedy or mitigation action that may be employed at the 
Site for the impacts related to the WT008 area. 
 

2.2 Establishment of Monitoring Parameters 
VOCs and metals associated with the OC mine have been detected in wells screened in the 
WT zone near the WT008 area.  Based on historical groundwater data from the WTMP, the 
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SWMU constituents of concern (COC) VOCs in the area of WT008 are PCE, trichloroethylene 
(TCE), cis-1,2-dichloroethylene (DCE), and vinyl chloride (VC).  A larger set of VOCs, termed 
the Pinewood Site COC VOCs, was defined in the PISP332 and includes many of the VOCs 
currently analyzed for the Site DMP.  Table 1 of this memorandum provides a listing of the 
COCs that make up the SWMU COC VOC and Pinewood Site COC VOC lists.  Table 1 also 
presents the proposed sample locations along with the specific analyte list recommended for 
each location.  
 
The metals mercury and selenium have been detected above maximum contaminant levels 
(MCLs) in WT008 area groundwater.  Mercury concentrations have exceeded the MCL in 
more than ten percent of the samples collected from monitoring well WT008.  However, as 
discussed in the PSIP332, mercury detections are within the range of the laboratory blanks, 
therefore; the data is not definitive and cannot be used for decision making purposes. 
Selenium concentrations have exceeded MCLs only at well WT027 in just five percent of the 
samples. Based on these data, S+G recommends that metals analyses not be included in the 
sampling program for the SWMUCMP. 
  

2.3 SWMUCMP Sampling Program 
The sections below outline the proposed frequency of monitoring and analyses to be 
completed for select WT and OCS wells; PDBs; the Section I FD; the SBDs; and the Section III 
FDs. Sampling and analysis will be performed in accordance with the revised environmental 
monitoring Sampling and Analysis Plan included in the 2013 Part B Permit Application.  
 

2.3.1 Water Table Wells, Opaline Claystone Wells and Passive Diffusion Bags 
Quarterly water level monitoring is recommended for all WT and OCS monitoring wells.  
Wells and sample locations to be included in the SWMUCMP sampling and analysis program 
are provided in Table 1. 
  
Since the PSSB was excavated to elevations below the OCS sands and induces groundwater 
in the WT and OCS zones to flow toward the basin, it is unlikely that contaminants in the 
vicinity of wells WT008 and OCS002 will migrate past the PSSB. Therefore, sampling of the 
WT zone down-gradient of the PSSB is not proposed as part of the SWMUCMP. 
 
Wells WT008, WT033, WT036, WT037, WT038, OCS002 and OCS008 should be sampled to 
evaluate the VOC concentrations in the immediate vicinity of WT008 and to aid in determining 
the vertical migration of the COCs in this area.  Well WT033 is included as the background 
well as historical potentiometric maps have indicated this well is located hydraulically 
upgradient of the WT008 area.  Additionally, SWMU COCs have not historically been detected 
in the groundwater samples collected from well WT033.  These wells should be sampled 
semi-annually for the SWMU COC VOCs and field measurement parameters as provided on 
Table 1.   
Wells WT026, WT030, WT032, OCS001, OCS003A, OCS003B, OCS005, OCS006A and OCS006B 
and PDB locations PDB #4, PDB #5 and PDB #6 should be sampled to evaluate whether 
VOCs are migrating from the area of well WT008.  These wells should be sampled annually 
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for SWMU COC VOCs and field measurement parameters and the PDBs should be sampled 
annually for SWMU COC VOCs.  
 
If data trends indicate that the plume is either stable or decreasing, the sampling frequency 
for wells WT008, WT033, WT036, WT037, WT038, OCS002, and OCS008 should be reduced to 
annually. Additionally, if it is determined that the plume is either stable or decreasing, 
sampling of wells WT026, WT030, WT032, OCS001, OCS003A, OCS003B, OCS005, OCS006A 
and OCS006B along with the PDBs should be discontinued. 
 

2.3.2 Sand Blanket Drains 
The monitoring of corrective actions associated with the SWMUs should continue by 
sampling the discharges from the SBDs sumps (SBD#1 and SBD#2) on a semi-annual basis 
for Pinewood Site COC VOCs (Table 1).  Since the groundwater flow direction in the WT zone 
indicates that chlorinated VOC-affected groundwater is migrating towards the PSSB, the 
purpose of this sampling is to evaluate if and when the affected groundwater may reach the 
PSSB. This occurrence should be indicated by an increase in concentrations in samples 
collected from the SBD sumps (SBD#1 and/or SBD#2) and possibly a decrease in 
concentrations at well WT008.  Once concentration trends in the SBD samples have 
stabilized, sampling frequency can be decreased to annually. 
 

2.3.3 Section I French Drain 
The Section I FD was installed along a portion of the Section I landfill perimeter to facilitate 
construction of the landfill.  It was designed to lower the water table to reduce the volume of 
groundwater infiltrating the construction area. Since this drain likely creates a depression in 
the WT, it may be possible for contaminants from the area of WT008 to migrate through this 
drain around the SBDs.  The Section I FD should be sampled for the Pinewood Site COC VOCs 
(Table 1) on an annual basis.  If it is determined that the plume is stable or shrinking, the 
collection of Section I FD samples should be discontinued.   
 

2.3.4 Section III French Drains 
In an effort to control the vertical and horizontal migration of VOCs in WT008 area 
groundwater and to capture some of the affected groundwater for treatment, S+G 
recommends submersible pumps be installed in Section III FDs #2 and #4 and pumping 
resume at these locations.  If continuous pumping of the FDs is not possible due to low 
yields, the pumps may be placed on timer systems to allow for more effective intermittent 
pumping.  The water removed from the FDs would be pumped to the lined aeration basins 
located on-site for treatment and discharged through Outfall 01A after confirmatory 
sampling ensures COC concentrations are below the limits established in the Site NPDES 
permit.   
 
Groundwater samples are proposed to be collected from the Section III FDs #2 and #4 on a 
semi-annual basis and analyzed for SWMU COC VOCs and field measurement parameters 
(Table 1).  Pumping of the FDs around Section III will be evaluated approximately six months 
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after pumping begins to determine its effectiveness.  Should pumping of the FDs be 
terminated, the collection of samples for analysis will also be discontinued. 
 

2.4 Reporting 
As part of the SWMUCMP, documentation of the field work and associated laboratory 
analyses will be compiled in semi-annual reports.  If the sample frequency changes to 
annual for the locations currently monitored on a semi-annual schedule, a reduction in 
report frequency will be incorporated into the SWMUCMP. 
 
The reports will, at a minimum, include the following: 

 Groundwater quality analytical data and elevation data in tabular format; 
 Evaluation and discussion of all water quality and water elevation data; 
 Potentiometric map depicting the WT zone; 
 Field log sheets for each well; 
 Laboratory data reports; 
 Laboratory and field QA/QC documentation; 
 Description of implemented or proposed modifications to the system; and 
 Narrative evaluation and discussion of the SWMUCMP effectiveness. 

 
As part of the reporting outlined above, the program will be evaluated annually to determine 
the need for continuing or modifying the SWMUCMP.   
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