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Plan. 
 
RESPONSE: Additional assessment is planned for the former Burn Pit area, preferably 
as part of Pre-Design Investigation after the FS has been completed and a remedial 
technology has been selected and approved by DHEC. 

 

3. The groundwater extraction system has limited migration of the contamination into 
the nearby surface water, especially in the construction debris area. However, the 
system has limited effect on remediating the contamination in  the source area. 
Remedial Alternatives for this area should be evaluated during the FS process.  
 
RESPONSE: In the former Burn Pit area, the source area will be the focus of the FS, 
as stated above. In the CDS area, remedial alternatives to groundwater extraction will 
be considered, primarily to minimize long-term O&M obligations; however remedial 
alternatives at the CDS source area, which is essentially a landfill that has been 
capped with DHEC approval, may not be feasible. 

 

4. The Department sampled three (3) water supply wells in April 2019 at residences 
located across the street from the Ascend property. The analytical results for three (3) 
water supply wells were all non-detect. The Receptor Survey should be updated to 
include the locations of these wells in the revised RI report. 
 
RESPONSE: The three water supply wells sampled by DHEC have been added to the 
Receptor Survey in the RI Report. 

 

5. In the RI report there were only iso-concentration maps for TCE and 1,1-DCE. Please 
provide additional iso-concentration maps for PCE, 1,4-Dioxane, vinyl chloride, and 
1,2-DCA in the revised RI report. RESPONSE:  
 
Sixteen additional iso-concentration maps have been added to the RI Report, as 
requested. 

 
Please contact Shaun Malin or me at 800-752-3922 with any questions regarding the content of 
the enclosed report. 
 
 
Sincerely, 

 
Daniel E. McDonnell, PG 
Senior Project Manager 



Ms. Kimberly Kuhn 
October 30, 2020 
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cc: Diane Sackmann (Ascend) 
 Justin Harris (Ascend) 
 Lucas Berresford (SC DHEC) 
 Shaun Malin (HRP)  
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1.0 INTRODUCTION  
 
On behalf of Ascend Performance Materials Operations, LLC (Ascend), HRP Associates, Inc. (HRP) 
has prepared this Remedial Investigation (RI) Report in accordance with the Voluntary Cleanup 
Contract (VCC) executed between Ascend and the South Carolina Department of Health and 
Environmental Control (SCDHEC) on June 30, 2016. This RI Report provides the results of an 
investigative scope of work pertaining to the facility currently occupied by Ascend located at 1515 
Highway 246 South in Greenwood, Greenwood County, South Carolina (the Site) (Figure 1).   
 
RI activities were presented in the RI Work Plan, prepared by HRP and submitted to SCDHEC in 
September 2016. In their letter dated January 26, 2017, SCDHEC requested an updated Sampling 
and Analysis Plan (SAP) which was prepared by HRP, amended on March 13, 2017 and approved 
by SCDHEC on March 14, 2017. 
 
This RI Report has been prepared to satisfy the technical intent of the EPAs National Contingency 
Plan dated September 15, 1994 and the associated EPA’s Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA, Interim Final, dated October 1988.   

1.1 Objectives 

The first milestone of a Voluntary Cleanup Program is the completion of a Remedial Investigation 
(RI). The objectives of the RI for this Site, as defined within the VCC, include the determination of 
the source, nature, and extent of contamination at the Site associated with three specific areas of 
concern (AOC): 

Former Construction Debris Site (CDS) area 
Former Burn Pit (BP) area 
Former Waste Ponds (WP) area 

Note that some RI objectives were achieved prior to HRP’s Work Plan as part of initial remedial 
activities performed at the Site beginning circa 1984 during which significant investigation, 
remediation, and monitoring occurred. Historical environmental investigations are summarized in 
Section 4 of this RI Report. HRP has been conducting routine (semi-annual) monitoring and 
reporting since 2017.  

1.2 Report Organization 

This RI Report has been organized into the following sections: 
 

Section 1 – Introduction: Introduces the Site, presents the objectives of the RI, and 
describes the organization of the RI Report. 
 
Section 2 - Site Background and Historical Setting: Provides a complete property 
description and introduces the Areas of Concern. 
 
Section 3 – Geological and Hydrogeological Setting: Discusses regional and local geology 
and hydrogeology, including Site aquifer characteristics. 
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Section 4 - Previous Environmental Investigations and Corrective Actions: Provides a 
summary of the most significant environmental studies and remedial measures conducted 
prior to the execution of the VCC. 
 
Section 5 – VCC Investigation Methods and Results: Provides a summary of environmental 
investigations conducted since the execution of the VCC. 
 
Section 6 – Nature and Extent of Contamination: Presents the current nature and extent of 
contamination in soil, groundwater, and surface water. 
 
Section 7 – Remediation System Operations and Effectiveness: Summarizes the most 
recent data regarding the operation of the groundwater extraction system. 
 
Section 8 – Risk Assessment: Presents the Conceptual Site Model, exposure pathways, and 
current and future risk to human health and the environment. 
 
Section 9 – References. 
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2.0 SITE BACKGROUND AND PHYSICAL SETTING  
 
Information regarding the Site and surrounding properties was obtained from files maintained by 
Ascend, various state and local regulatory agency files and databases, and information compiled as 
part of the development of the RI Work Plan.   

2.1 Property Description  

The Ascend Greenwood facility is located at 1515 Highway 246 South in Greenwood, Greenwood 
County, South Carolina and is centered at North 34o 13’ 54.69” latitude and West 82o 03’ 09.12” 
longitude. The Site is approximately 573 feet above sea level, and is identified by the County of 
Greenwood to include Tax Map Serial Numbers 6887-203-437, 6887-158-470, 6887-275-615, and 
6887-183-460.  
 
The 406.8-acre Site was purchased by Ascend in June 2009 from Solutia Inc. The plant was 
initially constructed in 1960 by Chemstrand Co., which became a wholly owned subsidiary of 
Monsanto Chemical Co. the following year. Monsanto then divested their Nylon business, creating 
the sister company Solutia. SK Capital bought the nylon business from Solutia and created Ascend 
in 2009. The plant has historically manufactured bulk continuous filament, industrial fibers, and 
polymer flake.  

2.1.1 Site Improvements 

The Site consists of two primary manufacturing areas referred to as the North and South plants. 
Several warehouse buildings, employee parking areas, a process water holding basin and a railroad 
spur also exist at the Site. A Site location map is presented as Figure 1 and an aerial overview of 
the Site is provided as Figure 2.  

Approximately 30% of the Ascend facility is developed as manufacturing areas. The remaining 
70% of the Site is wooded, undeveloped land that comprises the northern 287 acre parcel (Parcel 
#6887-275-615). This undeveloped acreage is accessible by several unpaved roadways and is 
currently utilized for timber as part of the Site’s Forest Management Plan.  

2.1.2 Surface Water 

Surface water run-off from precipitation generally flows toward two streams (North Creek and 
South Creek), originating along the southeastern and northwestern Site boundaries (Figure 2). 
Each stream flows approximately 4,000 feet in an easterly direction before converging along the 
eastern extent of the Site to form an unnamed tributary of Lake Greenwood. This tributary leaves 
the Site and flows an additional approximately 4,000 feet through the adjacent, undeveloped 
acreage to the east (also owned by Ascend) before discharging to Lake Greenwood approximately 
one mile from the facility. A constructed duck pond is present along this unnamed tributary 
approximately 1,000 down-stream from the convergence of North Creek and South Creek.  
 
Lake Greenwood is classified by SCDHEC as Fresh Water (FW) which is “suitable for primary and 
secondary contact recreation, industrial and agricultural uses, and as a source for drinking water 
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supply after treatment. It is also suitable for fishing and the survival and propagation of a balanced 
indigenous aquatic community of fauna and flora.” 

2.1.3 Property Deed and Ownership 

Property ownership details for the four parcels of land are provided below:  
 

Greenwood County Tax Map #6887-203-437  
118.86 acres 

Deed Book/Page Date Ownership 

N/A Pre 1959 Unknown 

140-279 to 142-344 7/23/1959 to 10/14/1959 Chemstrand Corporation 

179-231 1/28/1964 Monsanto Chemical Company 

491-317 9/5/1997 Solutia Inc. 

1159-128 6/1/2009 Ascend Performance Materials 

Greenwood County Tax Map #6887-158-470 
0.36 acres 

N/A Pre 1959 Unknown 

140-279 to 142-344 7/23/1959 to 10/14/1959 Chemstrand Corporation 

179-231 1/28/1964 Monsanto Chemical Company 

491-317 9/5/1997 Solutia Inc. 

501-188 12/22/1997 Greenwood County 

Greenwood County Tax Map #6887-275-615 
287.496 acres 

N/A Pre 1959 Unknown 

140-279 to 142-344 7/23/1959 to 10/14/1959 Chemstrand Corporation 

179-231 1/28/1964 Monsanto Chemical Company 

491-317 9/5/1997 Solutia Inc. 

1159-128 6/1/2009 Ascend Performance Materials 

Greenwood County Tax Map #6887-183-460 
0.09 acres 

N/A Pre 1959 Unknown 

140-279 to 142-344 7/23/1959 to 10/14/1959 Chemstrand Corporation 

179-231 1/28/1964 Monsanto Chemical Company 

491-317 9/5/1997 Solutia Inc. 

501-188 12/22/1997 Greenwood County 

2.1.4 Adjacent Properties 

The general area surrounding the Site comprises a mix of undeveloped property, rural residential 
properties, and industrial properties. The Site is bounded by Highway 246 to the south, followed 
by commercial, residential and industrial properties. To the west, the Site is bounded by a CSX 
railroad, followed by residential and undeveloped properties. Adjoining the eastern portion of the 
Site is an approximate 750 acre parcel of land also owned by Ascend (Greenwood County Tax Map 
#6887-546-677). This parcel is undeveloped, wooded land that includes approximately 1,725 feet 
of frontage property on Lake Greenwood. This acreage is not incorporated within the Site 
boundaries. 

Twenty properties are currently considered immediately adjacent to the Site: 



Remedial Investigation Report 
Ascend Performance Materials 

Greenwood, SC 
Page 5 of 36 

 
 

H:\A\Ascend Performance Materials\RI Report\Final Ascend RI Report 10 30 2020.docx 

9 residential; 
3 commercial; 
1 is undeveloped; 
1 is industrial (Kaiser Aluminum/Revstone Contech Forgings); 
1 is a gas station; 
1 is a fire station; 
1 is an automotive junk yard; 
1 is a railroad; and,  
2 are owned by Ascend. 

2.2 Areas of Concern 

HRP conducted a focused RI of the three areas of concern (AOC) detailed in the June 2016 VCC 
executed between Ascend and the SCDHEC. These AOCs include the Construction Debris Site 
(CDS), the former Burn Pit (BP) area, and the former Waste Ponds (WPs). These focus areas are 
depicted on Figure 2. The former BP area encompasses approximately 30 acres of which 
approximately 90% is wooded; the CDS area comprises approximately 60 acres of which 
approximately 85% is wooded.  

2.2.1 Construction Debris Site 

The CDS is located approximately 875 feet northeast of the manufacturing and warehouse 
facilities. According to previous reports, off-product nylon, process chemicals, and waste products 
were buried in this area from approximately 1960 to 1970.  

In 1983, a soil and groundwater assessment was performed in the area of the CDS which resulted 
in the identification of solvent related volatile organic compounds (VOCs) in the subsurface. The 
CDS area was capped in 1985 with low permeability clay to prevent infiltration and subsequent 
source migration. Groundwater monitoring wells were installed to assess groundwater 
contamination. A groundwater recovery system was later installed to provide hydraulic control of 
the area. Constituents of concern detected in CDS groundwater include tetrachloroethene (PCE), 
trichloroethene (TCE), 1,1-dichloroethene (DCE), 1,2-DCE, vinyl chloride, chloroform, 1,1,1-
trichlorethane (TCA), 1,1-dichloroethane (DCA), chloroethane, and 1,4-dioxane (Golder Associates, 
Inc., 2016). 

The groundwater recovery system within the CDS comprises three extraction wells (i.e., EW-01, 
EW-02, and EW-03). Routine groundwater monitoring has historically been conducted semi-
annually at the CDS and has included seven wells (OW-1, OW-2D, OW-13D, OW-15D, OW-16, 
OW-17, and OW-21) and two surface water locations along South Creek (South Creek Upstream 
and South Creek Downstream), as depicted on Figure 2.   

2.2.2 Former Burn Pit Area 

The former BP area is located north-northwest of the main manufacturing building. VOCs were first 
detected in groundwater within the BP area during a voluntary environmental assessment 
conducted by Monsanto in 1984. A network of observation wells and piezometers was installed to 
monitor groundwater impacts in this area. Additionally, two groundwater extraction wells (EW-04D 
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and EW-32S) were installed to obtain hydraulic control of constituent migration in the former BP 
area. VOCs detected in former BP area groundwater include PCE, TCE, DCE, chloroform, TCA, 
1,1,2-TCA, DCA, and 1,4-dioxane (Golder Associates, Inc., 2016).  

Routine groundwater monitoring has historically been performed semi-annually at ten observation 
wells and piezometers (OW-5S, OW-24S, OW-25S, OW-26S, OW-27D, OW-28D, PZ-4S, PZ-29S, 
PZ-30S, and PZ-31S) and at two North Creek surface water stations (North Creek Upstream and 
North Creek Downstream). BP monitoring locations are depicted on Figure 2. Additionally, a 
surface water sample has been collected from the down-gradient Duck Pond located ¼ mile 
downstream.  

2.2.3 Former Waste Ponds 

Prior to 1984, two equalization basins (former Waste Ponds) were utilized to receive process water 
before it was pumped to the Greenwood Metropolitan Sewer District Publicly Owned Treatment 
Works (POTW) wastewater treatment facility via an Industrial User Permit. These ponds were 
reportedly 20 feet by 40 feet by 8 feet, and were separated by a common dike. During a voluntary 
environmental assessment conducted by Monsanto in 1984, one groundwater monitoring well 
(OW-7S) was installed in the inferred down-gradient direction of the former Waste Pond area to 
evaluate groundwater quality. 

Total VOCs were detected in the groundwater sample collected from this monitoring well at 0.88 
milligrams per liter (mg/l). Specifically, concentrations of TCE, TCA, DCA, and DCE were reported.  
The former Waste Ponds have not been assessed since the initial 1984 assessments. The former 
Waste Pond groundwater monitoring network is depicted on Figure 2. 
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3.0 GEOLOGICAL AND HYDROGEOLOGIC SETTING  

This section describes regional and site-specific geology, hydrogeology, and aquifer characteristics 
as it relates to groundwater movement at the Site. 

3.1 Regional Geology 

The regional geology of the Site is based on information obtained from Horton and Zullo’s Geology 
of the Carolinas (1991) and the US Geological Survey’s Groundwater Atlas of the United States 
(2000). 

The Ascend facility is located within the Piedmont Physiographic Province. The Piedmont Province 
is an area of varied topography that ranges from lowlands to peaks and ridges of moderate 
altitude and relief. The Piedmont is characterized by saprolite (weathered bedrock) overlying a 
transition zone of highly fractured bedrock. The transition zone grades into more competent, less 
fractured rock with depth. Bedrock of the Piedmont consists of metamorphic and igneous rocks 
ranging in age from Precambrian to Paleozoic that have been sheared, fractured, and folded. 

Specifically within the Piedmont Province, the Site is located in the “Charlotte Belt”. The Charlotte 
Belt consists of widely fractured, sheared, and intruded plutonic rocks that display a distinctive 
granitoid texture. Additionally, strong compositional layering suggests that areas of bedrock were 
derived from sedimentary or pyroclastic rocks. The Charlotte Belt is characterized by numerous 
plutons with granitic to gabbroic compositions that have intruded gneiss, schist, metavolcanic 
rocks, and metamorphic rocks of Late Proterozoic to Carboniferous age. The belt extends 
approximately 600 kilometers from Virginia to Georgia, and is bounded by the Kings Mountain Belt 
to the west and Carolina Slate Belt to the east.   

Piedmont aquifers comprise bedrock overlain by unconsolidated material (regolith). Regolith is 
comprised of a) saprolite, a layer of earthy, decomposed rock developed by in-situ weathering of 
the bedrock, b) soil that develops on the upper part of the saprolite, and c) alluvium, which is 
mainly confined to stream valleys and may overlie soil, saprolite, and bedrock. Saprolite is the 
largest component of the regolith, and can have large variances in thickness.   

Groundwater in Piedmont aquifers is generally unconfined. Artesian conditions exist locally when 
wells penetrate deeply buried fractures that are hydraulically connected to recharge areas at 
higher altitudes or in places where the regolith is clayey and forms a confining unit. Water enters 
the ground in recharge areas and percolates vertically downward through the unsaturated zone, 
and then moves laterally to points of discharge.  

3.2 Localized Geology and Hydrogeology 

Local geologic information was obtained from published maps and literature, and site-specific 
information was developed from lithologic sampling conducted during previous soil investigations 
and the installation of groundwater monitoring wells by Sirrine (1984-1985) and Geraghty & Miller 
(1985-1992).  
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3.2.1 Site Geology 

Boring logs from previous environmental investigations indicate that the geology beneath the Site 
consists of surficial residual soils, a saprolite zone, and bedrock (Sirrine, 1984). The surficial soils, 
which consist of reddish brown, quartz-rich, silty sands and clays, formed due to in-situ differential 
chemical weathering of feldspar- and iron-rich bedrock. Specifically, silty-clay soils were observed 
at the Site during the installation of various soil borings and groundwater monitoring wells. The 
underlying saprolite material has coarser intervals containing remnants of the parent bedrock. The 
thickness of the saprolite, when present, is estimated to range up to more than 100 feet at 
topographically higher areas of the Site (Sirrine, 1984).  

The saprolitic overburden transitions to a weathered bedrock zone, and then competent bedrock is 
encountered. Depth to top of bedrock (unweathered to slightly weathered), as determined during 
monitoring well installation, ranges from 10 feet to greater than 80 feet below ground surface 
(bgs). Bedrock at the Site is reported to be primarily of granite, diorite, and biotite gneiss 
composed of biotite, sericite, feldspar, and chlorite. Bedrock is exposed in small outcrops at 
various locations across the Site particularly in the stream beds (Sirrine, 1984). At one outcrop 
northeast of the Construction Debris Site (CDS), a large northwest-trending quartz dike cross cuts 
the bedrock. Large quartz fragments are abundant in the saprolite (Sirrine, 1984). Available boring 
logs from previously installed groundwater wells generated during prior environmental 
investigations have been summarized and are included in Table 1. Geologic cross-sections are 
included as Figures 3 and 4. 

3.2.2 Hydrologic Setting 

Topography at the Site ranges in elevation from approximately 560 feet (ft) above mean sea level 
(MSL) near the manufacturing and warehouse buildings to 460 ft above MSL where the North 
Creek and South Creek converge (Figure 2). The relief at the Site varies from moderate, between 
North and South Creek, to steep, at the edges of the creeks.   

Groundwater occurs in the saprolite overlaying bedrock and within the bedrock itself. Within the 
saprolite, groundwater occurs primarily under water-table (unconfined) conditions. Groundwater 
occurs within and along fractures and joints within the bedrock. In general, groundwater within 
the bedrock also occurs under water-table (unconfined) conditions, but in some areas artesian 
(confined) conditions are encountered where highly fractured zones are penetrated by wells. The 
position of the water table is included in the geologic cross-sections (Figures 3 and 4). 

The direction and movement of shallow groundwater through soil is dependent upon soil type and 
the likely presence of relict bedrock structures and textures of the underlying saprolite. Fractures, 
faults, folds, and foliation planes affect the migration of groundwater in fractured bedrock at 
depth. Groundwater flow at the Site generally follows surface topography. Aquifer recharge occurs 
locally by surface water infiltration in the higher elevations of the Site. As is typical in the Piedmont 
Province, the majority of the water entering the aquifer is expected to remain in the saprolite and 
partially weathered bedrock until it is discharged at or near the ground surface at stream valleys 
and water bodies. Small creeks and streams located on the Site may act as groundwater flow 
divides particularly for the overlying saprolite aquifer.  
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3.2.3 Groundwater Flow 

Recharge to the Piedmont groundwater system is highly variable because it is determined by local 
precipitation and runoff, which are influenced by topographic relief and the capacity of the land 
surface to accept infiltrating water. Most of the recharge in the Piedmont takes place in inter-
stream areas. Almost all recharge is from precipitation that enters the aquifers through the porous 
regolith. Recharge water moves laterally through the regolith and typically discharges to a nearby 
stream or depression during or shortly after a precipitation event. Some of the water, however, 
moves downward through the regolith until it reaches the bedrock and enters fractures in 
crystalline rocks.   

Depth to groundwater at the Site historically ranges from approximately 5 feet bgs at OW-21 in 
the CDS area to approximately 45 feet bgs at EW-4D in the former BP area. Based on historic 
water level data and potentiometric surface maps included in the Semi-Annual Remediation System 
Effectiveness Reports, groundwater in the former BP area typically flows north to northwest 
towards North Creek, while flow in the CDS area is generally to the east toward South Creek. 
Extraction wells installed to provide hydraulic control of impacted groundwater influence 
groundwater flow in their vicinity. Seasonal variations in water levels have been documented, but 
do not appear to result in significant changes in groundwater flow rate and direction over time. 

3.2.4 Aquifer Measurements 

Several saprolite aquifer and bedrock aquifer groundwater monitoring wells were installed as part 
of the initial environmental assessment of the Site in 1984/1985. Aquifer tests conducted at the 
former BP area by Geraghty & Miller, Inc. (Interim Corrective-Action for the Former Burn Pit Area, 
August 5, 1992) were used to calculate the transmissivity of bedrock in the vicinity of OW-4D (now 
referred to as EW-4D). The transmissivity at OW-4D was calculated at 1,400 gallons per day per 
foot (gpd/ft), with an estimated storativity value of 0.007. Results of the 1992 hydraulic testing 
also indicated that the soil/saprolite and underlying bedrock units are hydraulically connected 
across the Site. Well yields of extraction wells in the former BP and CDS areas range from less 
than 1 to more than 20 gallons per minute (Golder Associates, Inc., 2016). 

Based on the 1992 pump test performed by Geraghty & Miller, Inc. at OW-4D, the hydraulic 
conductivity (k) of the BP and CDS areas was estimated to be on the order of 3.74 feet per day 
(Golder Associates, Inc., 2016). 

Additional aquifer evaluation parameters (hydraulic gradients and average linear groundwater flow 
rates) are updated routinely as part of semi-annual reporting. The most recent evaluation 
calculations are based on March 2020 data and are presented and discussed in Section 5.6. 
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4.0 PREVIOUS ENVIRONMENTAL INVESTIGATIONS AND CORRECTIVE ACTIONS  

This section of the RI Report provides a synopsis of the various environmental assessments, 
investigation reports, interim remedial activities, and regulatory correspondence completed and/or 
generated throughout the course of this 30 year project prior to the current phase of RI 
investigative activities. Note that a comprehensive record of all documentation pertinent to the 
environmental history of the Site is not appended to this RI Report. This is due to a) the extensive 
volume of material, and b) the number of stakeholders (i.e., property owners and environmental 
consultants) who have contributed to the remedial effort to date. Historical reports generated by 
Ascend and prior stakeholders are maintained by the SCDHEC BLWM. 

The following documents summarize milestone investigative and remedial efforts performed at the 
Site to date: 

Preliminary Soil and Groundwater Investigation (Sirrine Environmental Consultants, December 
22, 1983); 
Plant Wide Hydrogeology and Groundwater Quality Assessment (Sirrine Environmental 
Consultants, November 1, 1984); 
Interim Corrective-Action Plan for the Former Burn Pit Area (Geraghty & Miller, August 5, 
1992); 
Engineering Report – Groundwater Recovery (Geraghty & Miller, October 27, 1994); 
Construction Debris Site Correspondence (SCDHEC to Monsanto, February 21, 1996); 
Annual Effectiveness Reports (Solutia, 1998 through 2006); 
VCP Invitation (SCDHEC to Ascend, May 23, 2012); 
VCP NOI (Ascend to SCDHEC, June 25, 2016); 
Historical Summary of Potential Contamination Areas (Ascend to SCDHEC, December 18, 
2014); and 
SCDHEC Response to Historical Summary Report (SCDHEC to Ascend, February 23, 2015). 

4.1 Previous Environmental Investigations 

The following sections provide a brief summary of the aforementioned documents. 

4.1.1 Preliminary Soil and Groundwater Investigation 

A preliminary investigation was conducted at the CDS in December 1983 by Sirrine Environmental 
Consultants, Inc. (Sirrine). Four borings and two observation wells were advanced within or 
adjacent to the CDS. Soil samples were reported to contain strong organic odors, but laboratory 
data was not provided within this limited investigation summary letter. 

4.1.2 Plant Wide Hydrogeology and Groundwater Quality Assessment 

Sirrine conducted a plant-wide hydrogeology and groundwater quality assessment in November 
1984 to evaluate potential impact to Site groundwater resulting from past and/or present chemical 
management practices. Groundwater quality was evaluated in seven areas of the Site via the 
installation of 12 groundwater monitoring wells. VOCs were detected in samples collected from 
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monitoring wells installed in the former BP area and in the former Waste Pond area. VOCs were 
not detected in samples collected from Site boundary observation wells. 

4.1.3 Former Drum Storage/Open Pit Burning/Equipment Storage Area, Equalization 
Basins Area and Other AOC 

Sirrine completed a September 1985 investigation to further evaluate the areas of concern 
identified during the November 1984 assessment. Soil and groundwater quality were specifically 
investigated within the former Burn Pit and the former Waste Pond area. Additional areas of 
concern were assessed during the investigation; however, no impacts were observed.  
 
Eight shallow soil borings and five groundwater monitoring wells were installed within the former 
BP area during the September 1985 investigation. Three groundwater monitoring wells and one 
shallow lysimeter were installed down-gradient of the former Waste Pond area.   

4.1.4 Interim Corrective Action Plan - Former BP Area 

The former BP area was further evaluated by Geraghty & Miller (G&M) in 1992 for the purpose of 
interim corrective action design (i.e., groundwater treatment system). G&M installed four saprolite 
piezometers, conducted aquifer testing, and collected and analyzed groundwater and surface 
water samples from the former BP monitoring network. Total VOC concentrations in the former BP 
area saprolite aquifer ranged from approximately 0.02 mg/L (PZ-31S) to 36 mg/L (OW-26S) in 
June 1992. Total VOC concentrations in the underlying bedrock aquifer ranged from 0.093 mg/L 
(OW-28D) to 8.04 mg/L (OW-27D) in June 1992. A conceptual design for a groundwater recovery 
system was subsequently proposed to treat elevated concentrations of VOCs from both aquifers 
based on information obtained from the former BP area in June 1992. 

G&M’s August 5, 1992 report also detailed an interim corrective action monitoring schedule. 
Routine monitoring tasks comprised quarterly water elevation measurements, as well as 
groundwater and surface water sample collection and analysis. 

4.1.5 Engineering Report – Former BP Area Groundwater Recovery 

SCDHEC approved the 1992 Interim Corrective Action Plan in 1994, and requested that a report be 
prepared to detail the final design of the former BP area groundwater recovery system. G&M’s 
October 27, 1994 Engineering Report included a detailed design of the interim groundwater 
recovery system. The groundwater recovery system consists of two extraction wells (EW-4D and 
EW-32S) and conveyance pipelines to the facility’s process water holding basins and ultimate 
discharge to the POTW. The estimated flow rate to maintain an effective cone of depression was 
calculated to be 25 gallons per minute (gpm) for the bedrock aquifer, and 5 gpm for the saprolite 
aquifer. Extracted groundwater is pumped to a wastewater lift station and subsequently 
discharged to the facility’s process water holding basins and ultimately discharged to the local 
POTW. Plant effluent is conveyed to the Greenwood POTW. Design and schematics for the 
extraction wells and the groundwater recovery system are included in the 1994 Engineering 
Report. 
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4.1.6 Construction Debris Site Correspondence 

A February 21, 1996 letter from SCDHEC to Monsanto Company approved a groundwater 
monitoring frequency reduction (i.e., quarterly to semi-annually) for nine wells and two surface 
water stations associated with the CDS area. SCDHEC clarified in this letter that the former BP area 
monitoring frequency would remain on a quarterly schedule. SCDHEC also requested in this 
correspondence that routine monitoring data and information pertaining to the groundwater 
recovery system be compiled in one report (i.e., an annual effectiveness report).   

4.1.7 Voluntary Cleanup Program  

On May 23, 2012, Ascend received an invitation from SCDHEC to participate in the South Carolina 
Voluntary Cleanup Program (VCP). Regulatory authority for the Site was transferred from the 
Bureau of Water Quality to the Bureau of Land and Waste Management’s (BLWM) Division of Site 
Assessment. Beginning in 2012, oversight activities would be ultimately conducted in accordance 
to the final, executed Voluntary Cleanup Contract (VCC). Ascend submitted a notice of intent to 
participate in the VCP on June 25, 2012.   

4.1.8 Historical Summary of Potential Contamination Areas 

A comprehensive historical evaluation of potential sources of contamination was submitted to 
SCDHEC by Ascend on December 18, 2014. The purpose of the summary report was to define an 
initial scope of work for the forthcoming VCC. The report included a review of historical aerial 
photographs, interviews with current and retired employees, historical facility layouts and 
drawings, historical environmental reports, and release/spill reports. Ascend proposed that the RI 
focus on the former BP area and the CDS based on information compiled in the historical 
summary. 

4.1.9 SCDHEC Response to Historical Summary Report 

On February 23, 2015, SCDHEC issued a letter response regarding the December 2014 Historical 
Summary Report. SCDHEC indicated that although areas of concern were identified and discussed 
in detail within the report, the groundwater in the area of the former Waste Pond area was not 
adequately addressed. SCDHEC requested that the former Waste Pond area be assessed during 
the forthcoming RI in addition to further evaluating the former BP area and the CDS. 

4.2 Corrective Actions to Date 

Remedial efforts have historically focused on the former Burn Pit area and the Construction Debris 
Site. The following sections summarize corrective actions performed to date. 

4.2.1 Construction Debris Site 

A low-permeability clay cap was placed atop the CDS in 1985 to limit infiltration and subsequently 
provide source control. The cap was designed with three feet of clay material followed by a one 
foot cover of topsoil/clay mix. Borrow material from other areas of the Site were evaluated to 
determine their suitability as a capping material (Report of Borrow Area Investigation, S&ME, 
September 27, 1984). 
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4.2.2 Groundwater Recovery System 

Groundwater extraction wells have been utilized down-gradient of the former BP area and the CDS 
to provide hydraulic control of impacted groundwater. The groundwater recovery system consists 
of extraction wells, submersible pumps, conveyances pipelines, lift stations, appurtenances, and 
controls. Impacted groundwater is conveyed to the facility’s process water holding basins prior to 
discharge to the POTW via an Industrial User Permit. 

Five groundwater extraction wells currently provide hydraulic control of impacted groundwater at 
the Site. Down-gradient extraction wells EW-4D and EW-32S are associated with the former BP 
area while EW-1, EW-2, and EW-3 operate down-gradient of the CDS (Figure 2). The volume of 
groundwater pumped from each extraction well is calculated based on routine flow meter readings.  

4.3 Annual Effectiveness Reports 

Routine water quality monitoring (groundwater and surface water) has been performed throughout 
the last 20 years in the former BP area and the CDS in accordance with SCDHEC’s 1996 
correspondence. Effectiveness reports tabulate and evaluate water quality data, summarize site 
activities performed during the annual reporting period, and provide an assessment of the 
groundwater recovery system’s effectiveness. 

Beginning in 2017, HRP has conducted the routine (semi-annual) monitoring and reporting. The 
most recent semi-annual report was submitted by HRP to SCDHEC on February 2, 2020. The 
March 2020 sampling event was performed using the field sampling methods and procedures that 
have been used during previous semi-annual sampling events in accordance with the 2017 SAP.  

The results of the March 2020 sampling event are presented and discussed in Sections 5 and 6; 
the inclusion of the March 2020 data as part of this RI Report negates the need for a separate 
semi-annual report as the RI Report is submitted in lieu of a semi-annual report. 
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5.0 VCC INVESTIGATION METHODS AND RESULTS  
 
This section provides a summary of activities and investigations that were conducted after the VCC 
was executed to meet the requirements of the VCC and fill data gaps identified by the VCC. Details 
of these tasks were submitted to SCDHEC at the time they were completed. They are summarized 
herein to provide the generalized results and findings that constitute the majority of the RI that 
has been performed. 
 

5.1 Receptor Survey 

The presence of potential receptors such as potable water supplies (e.g., springs, wells, intakes, 
etc.) and sensitive environments (e.g., parks, estuaries, endangered species, etc.) was initially 
assessed in 2017 as proposed in the RI Work Plan. Provided as part of the Semi-Annual Water 
Quality Monitoring Report dated July 18, 2017, the receptor survey included: 

 the identification of current potable wells, springs, and surface water intakes within a half-
mile of Site boundaries; 

 a potable well survey via the visual inspection of the adjacent commercial/industrial 
properties and neighborhoods within a half-mile of the Site; and  

 the review of publicly available supply well databases (SCDNR, SCDHEC, Greenwood 
County Health Department, and Greenwood Public Works Department).  

The Receptor Survey was updated in July 2020 and is discussed in Section 8. Information obtained 
during the receptor survey is utilized to evaluate potential exposure pathways and identify 
potentially at-risk receptors.  

5.2 Site Survey 

In order to establish a comprehensive inventory of existing Site monitoring wells, a South Carolina 
certified land surveyor completed a well survey on April 6, 2017. In addition, local Site features 
such as dirt roads and streams were revised and the Site base map was updated to reflect current 
conditions. 

5.3 Semi-Annual Monitoring and Reporting 

Beginning in April 2017, HRP conducted semi-annual monitoring and reporting. As proposed in the 
RI Work Plan, HRP utilized passive diffusion bags (PDBs) as an alternative to conventional purge 
and sample methods (where appropriate) in order to conserve time and expenses. As part of the 
initial PDB sampling, split samples were collected that successfully demonstrated the validity of the 
PDB method. Subsequent sampling events utilized the PDB method whenever conditions were 
suitable. The sampling program for the semi-annual monitoring was updated as new wells and 
surface water locations were added, as described below. 
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5.4 Supplemental Investigations 

Three decades of routine monitoring and groundwater extraction were completed at the former BP 
area, the CDS, and the former Waste Pond area prior to execution of the VCP. As indicated in the 
area, the CDS, and the former Waste Pond area prior to execution of the VCC. As indicated in the 
VCC, the groundwater plume periphery associated with these AOCs was not delineated horizontally 
or vertically to constituent regulatory standards.  

As such, a two phase approach was employed to delineate these AOCs in a prudent and cost-
effective manner. The first phase utilized modern field screening techniques to obtain quantitative 
CVOC spatial data. The second phase comprised monitoring well installation at key locations for 
plume monitoring. The focus areas in each of the two AOCs were highlighted in Figures 3 and 4 of 
the RI Work Plan. 

Prior to each phase of well installation, a detailed proposal was submitted to SCDHEC providing the 
results of the field screening, planned methods, procedures, and locations. Wells were installed 
after SCDHEC approval and results were submitted to SCDHEC either separately or as part of a 
Semi-Annual Water Quality Monitoring Report. A summary of each investigation is provided below. 
The methodologies that were utilized, including well installation and development, were presented 
in detail in the RI Work Plan and are provided in this RI Report as Appendix A. Sampling 
procedures were provided in the approved 2017 SAP. 

5.4.1 Former BP Area 

Groundwater screening was conducted in the former Burn Pit area in October 2017 using direct-
push technology in conjunction with the Color-Tec field analytical method (see Appendix A). 
Results were provided to SCDHEC in the letter prepared by HRP dated November 21, 2017. The 
objective was to determine the appropriate placement of permanent monitoring wells in the next 
phase of work. 
 
A total of 24 locations were sampled as shown on Figure 5. Table 2 lists the depth of each 
Geoprobe boring/temporary well. The Color-Tec method was used to screen for TCE 
concentrations using colorimetric gas tubes which can be correlated to concentrations obtained 
from laboratory analysis. Tube readings and converted total CVOC concentrations for each Color-
Tec detection are included in Table 2. 
 
Confirmation samples were collected at five key locations and delivered under chain-of-custody to 
Pace Analytical for VOC analysis using EPA Method 8260. Table 3 provides a summary of the 
analytical results. Each of the confirmation samples was collected at borings where the Color-Tec 
results indicated no VOCs present. The laboratory results were generally consistent with the Color-
Tec screening, confirming that the edge of the plume had been determined.  
 
TCE and 1,1-DCE plume maps prepared using Color-Tec screening results indicated that the west 
side of the plume had not changed significantly from what has been shown in previous reports. 
However, the east side of the plume, and the leading down-gradient edge of the plume, extended 
further than shown on previous maps. Although the new data depicted a wider and longer plume, 
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the concentrations of TCE and 1,1-DCE in the expanded areas were not greatly elevated but were 
only slightly greater than MCLs. Also, the plume did not extend beyond the creek to the northwest. 
 
Based on the screening results, and in order to fill the data gaps that existed, five new monitoring 
wells were proposed as follows:  
 

 a shallow/water table well to confirm the west edge of the plume near the source area 
(OW-33S); 

 a well pair, one as a shallow/water table well and the other as a deep/bedrock well to 
confirm the down-gradient east edge of the plume (OW-34S and OW-35D); 

 a shallow/water table well to confirm the east edge of the plume further down-gradient 
(OW-36S); and 

 a deep/bedrock well to confirm that the plume does not extend beyond the creek (OW-
37D). 

 
After receiving SCDHEC approval, HRP installed the five new groundwater monitoring wells in 
December 2017. Details were provided to SCDHEC in the letter prepared by HRP dated February 1, 
2018. The first samples from the new wells were collected on January 11, 2018. There were no 
MCLs exceeded in the samples collected from OW-33S, OW-34S, and OW-37D. The MCLs for 1,1-
DCE and TCE were exceeded in the samples from OW-35D and OW-36S. In addition, the MCL for 
PCE was exceeded in the sample from OW-35D. Based on the data from the new monitoring wells, 
the distribution of TCE in groundwater in the former BP area was revised and was generally 
consistent with the screening results.  
 
In their letter dated February 28, 2019, SCDHEC requested a work plan for further assessment and 
for several wells in the former BP area that had been dry for several sampling events to be 
replaced. However, as the water table rebounded due to rainy conditions, the wells were able to 
be sampled and the results were all non-detect. The request for the work plan was cancelled in the 
SCDHEC letter dated May 30, 2018. 
 
Further delineation of the plume in the former BP area east of extraction well EW-32S and 
monitoring well OW-26S was requested by SCDHEC in their letter dated August 12 2019. HRP 
prepared and submitted a work plan dated November 1, 2019 to conduct a passive soil gas (PSG) 
survey in this area. The work plan was approved by SCDHEC on November 5, 2019. 
 
The PSG survey was completed in the vicinity of the former Burn Pit in December 2019 to 
determine the limits of the subsurface soil that continue to provide a source of VOCs for 
groundwater contamination. The survey was also extended to the northeast to delineate the edge 
of the VOC plume in that area.  
 
PSG surveys utilize adsorbent samplers that are emplaced subsurface to adsorb VOCs in soil gas 
without forcing the flow rate of gas, thus yielding a more representative sample than active soil 
gas methods. A total of 48 PSG samplers were installed in the uniform grid pattern shown on 
Figure 6. As shown, a 25-foot spacing was used in the reported area of the former Burn Pit. A 50-
foot spacing was used in the area of the anticipated plume edge, except at the north and south 
edges of the grid where a 100-foot spacing was used. 
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The PSG installation field work was conducted on December 19 and 20, 2020. Borings 
approximately 1” in diameter were drilled a depth of three feet using a hand-operated hammer 
drill. Samplers were installed in the hole which was then patched with an aluminum foil plug. The 
samplers were retrieved on January 6, 2020 after being left in place to be exposed to subsurface 
gas for the minimum 14 days. Soil gas samples were analyzed by Beacon using gas 
chromatography/mass spectrometry (GC/MS) instrumentation, following modified EPA Method 
8260C procedures and in accordance with the reporting requirements of ISO 17025. The list of 
analytical parameters comprised following 16 VOCs:  
 

1,1,1,2-Tetrachloroethane  1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane  1,1,2-Trichloroethane 
1,1,2-Trichlorotrifluoroethane)  1,1-Dichloroethane 
1,1-Dichloroethene   1,2-Dichloroethane 
Carbon Tetrachloride   Chlorobenzene 
Chloroform     cis-1,2-Dichloroethene 
Tetrachloroethene    trans-1,2-Dichloroethene 
Trichloroethene    Vinyl Chloride 

 
The results of the PSG survey were submitted to SCDHEC in the HRP report dated March 11, 2020. 
Table 4 presents a summary of the results including only those samples and compounds that 
were detected. There were no detections in the trip blanks and the results of the duplicate 
analyses were completely accurate; therefore the data was useable with no qualifications. 
 
Three figures prepared by Beacon (Appendix B) show the soil gas concentrations of PCE, TCE, 
and 1,1-DCE at each of the survey sample locations. The data suggest the following: 
 

 The former Burn Pit is not located in the area that has been historically reported. Sample 
locations no. 20 and no. 40 contained the highest concentrations of PCE and TCE, 
indicating the former Burn Pit appears to be located further north. 

 
 The samples from the northeast portion of the grid did not contain detectable 

concentrations of VOCs, suggesting that the groundwater in this area does not contain 
sufficient levels of VOCs to create a soil gas imprint. This is consistent with plume maps 
that have been prepared by HRP that show the plume edge between soil gas sample 
locations nos. 35 and 36, nos. 44 and 45, and nos. 46 and 47.  

5.4.2 CDS Area 

HRP completed the preliminary/screening phase of the groundwater investigation in the former 
CDS area in November 2018. Groundwater screening was conducted using direct-push technology 
in conjunction with the Color-Tec field analytical method. A total of 6 locations were sampled as 
shown on Figure 7. Table 5 lists the depth of each Geoprobe boring/temporary well.  
 
The Color-Tec method was used to screen for 1,1-DCE concentrations using colorimetric gas tubes, 
which can be correlated to concentrations obtained from laboratory analysis. Tube readings and 
converted total CVOC concentrations for each Color-Tec detection are included in Table 5. 
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Confirmation samples were collected at four key locations/intervals and delivered under chain-of-
custody to Pace Analytical for VOC analysis using EPA Method 8260. Table 6 provides a summary 
of the analytical results. Each of the confirmation samples was collected at borings where the 
Color-Tec results indicated no VOCs present. The laboratory results were generally consistent with 
the Color-Tec screening. Details were provided in the Semi-Annual Water Quality Monitoring 
Report dated January 25, 2019. 
 
1,1-DCE plume maps were prepared using a combination of Color-Tec screening results, 
confirmation sample results, and results of the recent routine groundwater sampling event in the 
former Construction Debris Site area. Based on these maps, and in order to fill the data gaps that 
exist, two new monitoring wells were proposed, as follows:  
 

 a shallow/water table well to confirm the up-gradient edge of the plume (OW-38S); and 
 

 a shallow/water table well to confirm the south edge of the plume side-gradient of the 
source area (OW-39S). 

 
As part of the supplemental investigation in the CDS area, two additional surface water samples 
were collected from North Creek (located north of the CDS) in March 2019. Samples “CDS Up” and 
“CDS Down”, located as shown on Figure 7, did not contain detectable concentrations of VOCs. 
These surface water locations have been incorporated into the semi-annual sampling program. 
 
After receiving approval and well permits from SCDHEC, two new monitoring wells were installed 
in March 2019. The two wells, OW-38 and OW-39, are located to the west and southwest, 
respectively, of the former CDS AOC. The initial samples from the new monitoring wells were 
collected on March 29, 2019. Details of the well installation and sampling were included in the 
Semi-Annual Water Quality Monitoring Report dated July 12, 2019.  
 
The sample from OW-38 contained detections of carbon tetrachloride above laboratory detection 
limits and estimated concentrations (below the laboratory reporting limit) of chloroform, 1,1-DCA, 
and 1,1-DCE. The sample from OW-39 contained detections of 1,1-DCE and TCE above laboratory 
detection limits. VOC detections in both wells were below respective compound MCLs.  
 
The two new wells installed at the CDS successfully delineated the limits of the groundwater plume 
in their respective areas (to the west and to the south). The July 2019 Semi-Annual Report 
concluded that no further investigation is necessary for the CDS area.     

5.4.3 Former Waste Pond Area 

As part of assessment activities in 1985, five permanent groundwater monitoring wells were 
installed in the vicinity of the former Waste Pond area. These wells were historically not 
incorporated in the routine monitoring network. These “inactive” wells located in the vicinity of the 
former WP area are shown on Figure 2 and include: 
 

Well ID Location 
OW-7S Immediately southeast and inferred down-gradient of the former WP area  
OW-22S Immediately south and inferred down-gradient of the former WP area 
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OW-23S Approximately 190 feet southeast and inferred down-gradient of the former 
WP area 

OW-23D Approximately 200 feet southeast and inferred down-gradient of the former 
WP area 

OW-8S Approximately 200 feet east-northeast and inferred cross-gradient of the 
former WP area 

As part of the RI, these five wells were thoroughly re-developed and sampled during the 
supplemental assessment of the former Waste Pond area. Well development methods are provided 
in Appendix A. Groundwater samples were collected in April 2017, no less than 48-hours 
following development. Samples were submitted to a certified laboratory for the analysis of CVOCs 
via EPA Method 8260.  

Data resulting from the supplemental assessment at the former Waste Pond area was presented in 
the Semi-Annual Water Quality Monitoring Report dated July 18, 2107. In summary, there were 
three VOCs reported above laboratory detection limits in the April 2017 groundwater samples 
collected in the former Waste Pond area, including 1,1-DCA, 1,1-DCE, and cis-1,2-DCE.  The only 
VOC reported at a concentration greater than the MCL was 1,1-DCE in one well (OW-23D at 9.5 
ug/L, slightly greater than the MCL of 7 ug/L). No VOCs were detected in the sample collected 
from OW-22S. Observation wells OW-7S and OW-8S each had only one VOC at an estimated 
concentration.  
 
The five monitoring wells in the former Waste Pond area were sampled again in September 2017. 
As stated in the Semi-Annual Water Quality Monitoring Report dated December 11, 2017, the 
analytical results for these five wells were similar to the April 2017 results; however, no MCLs were 
exceeded. Based on the two rounds of sampling in 2017, the five wells located in the vicinity of the 
former Waste Pond area were not added to the routine semi-annual program and HRP concluded 
that this area is no longer an AOC. Laboratory analytical reports for the five former Waste Pond 
area wells are included in Appendix A-1. 

5.5 Packer Tests and Vertical Profiling 

In their letter dated August 12 2019, SCDHEC also requested packer testing and sampling in 
existing bedrock wells to determine where the chemicals of concerns are at their highest 
concentrations. The work plan dated November 1, 2019 included a proposal to conduct packer 
testing at five wells using test intervals of 10 feet. As stated above, this work plan was approved 
by SCDHEC on November 5, 2019. 
 
The packer testing was conducted in December 2019 in accordance with the procedures presented 
in Appendix A. During four days of field work, 5 packer tests were attempted at 2 wells without 
success due to communication between the isolated intervals and the boring above/below the 
inflated packers. It was concluded that the issue could be attributed to poor quality bedrock in the 
borehole where the packers were set. During testing at one of the wells, the packer assembly was 
inflated within the cased section of the well to ensure the assembly was working properly. During 
this equipment test the packers achieved a solid seal, high pressures within the packed off interval, 
and no water level rise was observed.  
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As stated in the packer test plan, it was anticipated that deteriorated borehole conditions were a 
possibility due to the age of the wells. The monitoring wells chosen for testing are believed to have 
been installed in 1983 and 1984. After a near miss safety incident related to the poor condition of 
the rock borehole, packer testing was terminated. A detailed summary of packer testing 
procedures and results was provided in the HRP report submitted to SCDHEC on March 11, 2020  
 
As an alternative to packer testing, HRP proposed the use of PDBs to provide vertical delineation of 
VOC concentrations in wells with open bedrock boreholes. Prior to the March 2020 semi-annual 
sampling event, HRP deployed PDBs in the five wells that were slated for packer testing. Depth 
intervals coincided with the intervals that were planned for packer testing. A total of 17 PDBs were 
deployed on March 13 and retrieved on March 27, 2020 in conjunction with the spring 2020 semi-
annual sampling event. The depth of each of the PDBs is included in Table 7. Details of the PDB 
vertical profile sampling results were provided to SCDHEC in HRP’s letter dated May 11, 2020, 
including laboratory analytical reports. 
 
The analytical results of the PDB vertical profile samples are summarized in Table 7. Figure 2 
shows the locations of the bedrock wells that were sampled using PDBs. The results indicate that 
there is very little to no vertical variation in the total VOC concentration with depth. Each set of 
PDB results is discussed by well below: 
 

 OW-1: Excluding acetone as a lab artifact, total VOCs ranged from 22.3 to 51.9 ug/L in 
the five PDB samples collected at OW-1 (Table 7). Historically, total VOCs in single 
samples collected at OW-1 have ranged from ND to 67 ug/L over the last five years of 
routine monitoring (historical VOC concentrations for the bedrock wells discussed herein 
are included as Appendix C). It is notable that TCE was only present in the two shallow 
PDB samples, and at concentrations less than the MCL. The only VOCs that exceeded 
MCLs were 1,1-DCE and vinyl chloride, both break-down products of TCE.  
 
Based on the lack of vertical variation, combined with the low VOC concentrations and 
the presence of degradation products, HRP concluded that no further evaluation is 
needed at OW-1. 

 
 OW-10D: Total VOCs ranged from 12.7 to 13.0 ug/L in the three PDB samples at OW-

10D. Historically, OW-10D has only been sampled as part of routine monitoring three 
times in recent years; total VOCs in single samples collected at OW-10D have ranged 
from 10.5 to 12.5 ug/L (excluding acetone). The only MCL that was exceeded was for 
TCE, by less than 1 ug/L.  
 
Based on the lack of vertical variation, combined with the very low VOC concentrations, 
HRP concluded that no further evaluation is needed at OW-10D. 
 

 OW-16: Total VOC concentrations were 238.0 and 292.4 ug/L in the two PDB samples at 
OW-16. Historically, total VOCs in single samples collected at OW-16 have ranged from 
223 to 290 ug/L over the last five years of routine monitoring (excluding acetone). The 
MCLs for 1,1-DCE and TCE were exceeded in both PDB samples, consistent with historic 
results.  
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Based on the lack of vertical variation, and the fact that this well is located directly 
down-gradient of the CDS source area, HRP concluded that no further evaluation is 
needed at OW-10D. 
 

 OW-17: Total VOCs ranged from 54.8 to 62.3 ug/L in the four PDB samples collected at 
OW-17. Historically, total VOCs in single samples collected at OW-17 have ranged from 42 
to 62 ug/L during the last five years of routine monitoring (excluding acetone). The MCLs 
for 1,1-DCE, carbon tetrachloride, and TCE were slightly exceeded in each PDB sample, 
consistent with historic results.  
 
Based on the lack of vertical variation, the relatively minor MCL exceedances, and the 
fact that this well is also located directly down-gradient of the CDS source area, HRP 
concluded that no further evaluation is needed at OW-17. 
 

 OW-28D: Total VOCs ranged from 447.1 to 547.4 ug/L in the three PDB samples collected 
at OW-28D and, as shown on Table 7, there was neither a decreasing nor an increasing 
trend with depth. Historically, total VOCs in single samples collected at OW-28D have 
ranged from 35 to 419 ug/L over the last five years of routine monitoring (excluding 
acetone). The MCLs for 1,1-DCE, TCE, and PCE were exceeded in each PDB sample, 
consistent with historic results.  
 
Although these samples indicate some vertical variation, the MCL exceedances in each 
sample are similar. This well is located at the down-gradient edge of the VOC plume 
emanating from the former Burn Pit area, just shy of North Creek. Based on this data, 
and based on the lack of VOCs in surface water samples collected from North Creek, as 
well as in groundwater samples collected from OW-37D (located on the north side of 
North Creek), HRP concluded that no further evaluation is needed at OW-28D. 

 
In summary, the vertical PDB sampling did not indicate any zones within fractured rock that 
contain anomalously high concentrations of VOCs. This may be due to widespread deteriorated 
bedrock conditions throughout the open borehole or to vertical mixing within the borehole, or 
some combination of both. In any event, there is no evidence of a bedrock groundwater “hot spot” 
worthy of additional assessment.  

5.6 Hydrogeologic Results 

Site-wide depth-to-water measurements were collected on March 9, 2020. The elevations above 
mean sea level for groundwater at each measuring point are summarized in Table 8. A database 
of historical water levels, beginning in April 2017, is provided as Appendix D. 

Groundwater flow directions at the former Burn Pit area and CDS were estimated using 
groundwater elevation data collected during the March 2020 sampling event. These elevations 
were used to create groundwater elevation contours. Flow direction is interpreted to be generally 
perpendicular to elevation contours.  

Horizontal groundwater gradients were calculated by comparing groundwater elevations recorded 
at monitoring well pairs oriented parallel to groundwater flow direction. Well pairs were selected in 
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order to evaluate the gradient outside the influence of pumping wells. The hydraulic gradient of a 
particular transect was calculated using the equation: 

i = Δh/ΔL, 

where i is the hydraulic gradient, Δh is the change in head measured along the direction of 
groundwater flow, and ΔL is the distance between the measurement locations.  

Calculated horizontal gradients and hydraulic conductivity (K) values were used to estimate 
average linear groundwater flow velocities. Hydraulic conductivity was determined by Golder 
Associates, a prior consultant for the Site, based on an aquifer test conducted during a 1998 
investigation. Average linear groundwater flow velocities were calculated using the following 
standard equation: 

V = Ki/ne, 

where V is the average linear velocity (feet per day, ft/day), K is hydraulic conductivity (ft/day), i 
equals horizontal hydraulic gradient, and ne is effective porosity. 

5.6.1 Construction Debris Site 

Figures 8 and 9 show interpreted potentiometric contours for the March 2020 monitoring event at 
the CDS for the shallow and deep aquifers, respectively. The potentiometric maps indicate that 
groundwater flows east/northeast towards South Creek across the CDS in both the shallow and 
deep aquifers. East of South Creek, in the deep aquifer, groundwater flows north/northwest 
towards North Creek. Localized drawdown occurs in the vicinity of the extraction wells, particularly 
around EW-2A, EW-1C, and EW-3B. These flow patterns are generally consistent with previous 
sampling events. 

Within the shallow aquifer, the calculated horizontal hydraulic gradient in the area of the CDS is 
estimated to be 0.05 ft/ft based on the difference in groundwater elevation divided by the distance 
between the 480- and 470-foot contours on the south side of the CDS in March 2020 (Figure 8). 
In the same area, the gradient within the deep aquifer is 0.03 ft/ft. 

A horizontal groundwater flow rate was calculated for the former CDS area using the horizontal 
hydraulic gradient presented above and aquifer properties including hydraulic conductivity and 
porosity.  The hydraulic conductivity was calculated from the estimated transmissivity of bedrock 
(1,400 gpd/ft or 187 feet squared per day, ft2/d, as reported in historical reports) and average 
total screened aquifer thickness (50 ft) to be on the order of 3.74 feet per day (ft/d). The effective 
porosity is assumed to be around 20% based on Site lithologic characteristics. 

The average linear velocity of groundwater flow at the CDS outside of the influence of pumping is 
estimated to be 0.75 ft/d (274 ft/yr) based on the March 2020 data. 

5.6.2 Former Burn Pit Area 

Figures 10 and 11 show interpreted potentiometric contours for the March 2020 monitoring 
event at the former BP area for the shallow and deep aquifers, respectively. The potentiometric 
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map indicates that groundwater flows north to northwest towards North Creek within both 
intervals, with localized drawdown around extraction wells EW-4D and EW-32S.  

The horizontal hydraulic gradient across the former BP area is approximately 0.03 feet per foot 
(ft/ft) based on the difference in groundwater elevation divided by the distance between the 510- 
and 500-foot contours shown on Figure 10.  In the same area, the gradient within the deep 
aquifer is 0.04 ft/ft. 

The average linear velocity of groundwater flow at the former BP area is estimated to be 0.65 ft/d 
(237 ft/yr) based on an average hydraulic conductivity of 3.74 ft/d (as reported in reports 
prepared by prior consultants), average hydraulic gradient of 0.035 ft/ft, and assumed effective 
porosity of 20%. 
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6.0 NATURE AND EXTENT OF CONTAMINATION  
 
This section describes the nature and extent of contamination at the site based on historical 
investigations, investigations that were completed as part of the VC, and on the most recent semi-
annual sampling event. 

6.1 Source Areas and Soil Contamination 

There are two ongoing source areas comprised of contaminated subsurface soil. The CDS was 
capped in 1985, but remains a source of VOCs to groundwater. The groundwater extraction 
system has demonstrated over the years that it successfully prevents contaminated groundwater 
from discharging to the adjacent surface water body. 

The former Burn Pit area has long been the presumed source of groundwater contamination in 
that area of the Site. Previous reports had indicated a generalized location of the former Burn Pit 
area; however, the specific location of the former Burn Pit area was identified during the VCC 
investigation. The detailed limits of the contaminated soil will be addressed as part of a Pre-Design 
Investigation after the Focused Feasibility Study is complete. 

6.2 March 2020 Groundwater and Surface Water Sample Results 

Laboratory results from the March 2020 monitoring event are summarized in Table 9. Only 
compounds that were detected in at least one sample are included in the summary table. 
Laboratory reports are included in Appendix F.  
 
Water quality field parameters pH, temperature, and conductivity were measured during sample 
collection using portable field instruments as described in the approved 2017 SAP. Data were 
recorded on field forms, provided as Appendix E. Water quality data was collected in accordance 
with the EPA Region 4 Science and Ecosystem Support Division’s (SESD) operating procedures. 
HRP personnel collected, preserved, and shipped the samples in accordance with the SAP.  

Each of the groundwater and surface water samples submitted to the laboratory were received in 
good condition and were prepared and analyzed according to appropriate procedures. A trip blank 
was included in each sampling cooler to assess potential contamination of field samples during 
shipping to the laboratory. One field blank was collected during the March 2020 monitoring event. 
Both trip blank and field blank results were non-detect.   
 
One field duplicate sample was collected from surface water sample North Creek Downstream 
(DUP-1) during the March 2020 monitoring event for the analysis of VOCs. The results of the field 
duplicate analysis are compared to the results of the field sample analysis to determine sample 
homogeneity and sampling precision. The field duplicate sample collected met the above QC 
acceptance criteria.   
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6.2.1 Construction Debris Site 

A summary of VOCs detected above laboratory method detection limits during the March 2020 
sampling event is provided as Table 9. Total VOCs measured in each sample as well as applicable 
EPA MCLs are also included in Table 9. Tabulated historical data and graphs showing total VOC 
concentrations over time for wells located in the area of the CDS are included in Appendix C.   
 
Twelve VOCs were detected above laboratory reporting limits in groundwater samples collected 
from eleven wells sampled during March 2020. Of these VOCs, the following were present at 
concentrations in excess of their respective EPA MCL: 

Carbon Tetrachloride: OW-17; 
1,2-DCA: OW-13D; 
1,1-DCE: OW-1, OW-2D, OW-13D, OW-13S, OW-16, OW-17, EW-1C, EW-2A, EW-3B; and 
TCE: OW-2D, OW-13D, OW-13S, OW-16, OW-17, EW-1C, EW-2A, EW-3B. 

1,1,2-TCA and vinyl chloride were also reported above their respective EPA MCL, but at estimated 
concentrations below the laboratory reporting limit (i.e., a “J” value).  
 
During the March 2020 monitoring event, 1,1-DCE was detected above laboratory reporting limits 
in seven of the eight sampled groundwater monitoring wells, all extraction wells sampled, and one 
of the five surface water samples. As such, the groundwater contaminant plume in the CDS area is 
best illustrated by the distribution of 1,1-DCE as presented in Figure 12 (shallow aquifer) and 
Figure 13 (deep aquifer). Concentrations of 1,1-DCE are also included in the geologic cross-
section A-A’ (Figure 3). The March 2020 extent of TCE, PCE, 1,2 DCA, vinyl chloride, and 1,4-
dioxane in groundwater in the CDS area is illustrated in Figures 14 through 23. 
 
As shown on Table 9, total VOC concentrations in groundwater ranged from 0.8 μg/L in OW-39 to 
2,842.6 μg/L in OW-13D. Total VOC concentrations have historically been the highest at the 
extraction wells and observation well OW-13D. The three extraction wells are located east to 
northeast of OW-13D towards South Creek. Groundwater from OW-13D flows toward these 
extraction wells where it is subsequently captured. In general, total VOCs at the extraction wells 
have generally decreased with time since approximately 1999.  
 
Most of the total VOC graphs (Appendix C) indicate that concentrations at the CDS have 
generally remained stable or decreased over time since 1999. There were higher concentrations of 
total VOCs reported during the 2008/2009 and 2013/2014 sampling events at a majority of the 
wells sampled, likely due to extraction well maintenance issues and the addition of 1,4-Dioxane to 
the total VOC concentration calculation in March 2013. However, total VOC graphs indicate that 
concentrations have been stable or decreasing in the CDS area wells since March 2014.  
 
At EW-1C, total VOCs decreased from 855.6 μg/L in September 2019 to 785.3 μg/L in March 2020. 
These concentrations are significantly less than concentrations reported from September 2017 
through March 2019 at EW-1C and generally less than the last few concentrations at EW-1B, which 
was abandoned and replaced by EW-1C in 2017. The general decrease is attributed to the change 
in design of the extraction well (EW-1C was installed in saprolite with the screen extending to the 
top of bedrock whereas EW-1B was installed in an open borehole deep in bedrock). This change 
has resulted in a more effective well, removing greater mass per gallon extracted, which resulted 
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in higher initial concentrations (September 2017 through March 2019) followed by significant 
decrease in concentrations (September 2019 and March 2020). 
 
Total VOCs slightly decreased at EW-2A from 965 μg/L in September 2019 to 791 μg/L in March 
2020. After a strong decreasing trend from 1999 to 2010, concentrations have remained relatively 
consistent, ranging from 484 μg/L to 965 μg/L through 2020. 
 
At EW-3B, which was installed in April 2018 to replace EW-3A, total VOCs increased from 376 μg/L 
in September 2019 to 793 μg/L in March 2020. Similar to EW-1B/1C, the replacement well was 
installed to a shallower depth, resulting in higher VOC concentrations and a more effective 
extraction well, albeit on a lesser scale. 
 
Regarding the surface water samples collected in March 2020 at the CDS, the downstream sample 
from the South Creek contained 1,1-DCA, 1,1-DCE and 1,4-dioxane at concentrations below the 
MCL. TCE was detected at concentrations below the MCL in both CDS North Creek samples. No 
VOCs were present above laboratory detection limits in either the upstream sample collected from 
the South Creek or the Duck Pond sample.  
 
The surface water data indicates that the groundwater extraction system effectively captures the 
groundwater and removes VOCs from the CDS area. Groundwater flowing toward South Creek is 
intercepted by extraction wells EW-1C, EW-2A, and EW-3B, pumping at an average total of 
approximately 1.3 gallons per minute (gpm) from November 2019 through April 2020 
(groundwater extraction and mass removal are discussed in more detail in Section 5).  

6.2.2 Former Burn Pit Area 

Thirteen VOCs were present above laboratory reporting limits in multiple groundwater samples 
collected in the former BP area during March 2020. Of these VOCs, the following were present at 
concentrations in excess of their respective EPA MCL: 

1,1-DCE: OW-5S, OW-25S, OW-27D, OW-28D, OW-36S, EW-4D, EW-32S, PZ-4S, PZ-31S; 
Tetrachloroethene (PCE): OW-5S, OW-25S, OW-26S, OW-27D, OW-28D, EW-4D, EW-32S;  
TCE: OW-5S, OW-10D, OW-25S, OW-26S, OW-27D, OW-28D, OW-36S, EW-4D, EW-32S, PZ-
4S; and 
Vinyl chloride: OW-35D. 

 
A summary of VOCs detected above laboratory method detection limits is provided as Table 9.  
 
During March 2020, total VOC concentrations in groundwater ranged from 3.5 μg/L in OW-34S to 
4,720 μg/L in EW-32S. Total VOC concentrations have historically been the highest at the 
extraction well EW-32S. EW-32S is located in a down-gradient location relative to the suspected 
source area. Groundwater from the source area flows toward the extraction well where it is 
subsequently captured. In general, total VOCs at the extraction well EW-32S have decreased with 
time since approximately 1999. The highest VOC concentration within the former BP area during 
the March 2020 sampling event was TCE at 2,500 μg/L in the sample collected from extraction well 
EW-32S. The groundwater contaminant plume in the former BP area can best be depicted by the 
distribution of TCE as presented in Figures 24 and 25. Concentrations of TCE are also included in 
geologic cross-section B-B’ (Figure 4). The March 2020 extent of 1,1-DCE, PCE, 1,2 DCA, vinyl 
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chloride, and 1,4-dioxane in groundwater in the former BP area is presented in Figures 26 
through 35. 
 
Historical VOC data for the former BP wells are included in Appendix C, along with graphs 
showing total VOC concentrations over time at each sample location. The total VOC graphs, 
including the extraction well graphs, indicate that VOC concentrations at the former BP area have 
generally remained stable or decreased over time since 1999. The elevated concentrations of VOCs 
reported in samples from extraction wells EW-4D and EW-32S compared to other wells is an 
indication that impacted groundwater is being drawn toward these wells in both the soil/saprolite 
and bedrock aquifers due to pumping.  
 
The surface water sample collected at the North Creek upstream location contained 1,1-DCE below 
the EPA MCL (0.51 μg/L), and the surface water sample collected at the North Creek downstream 
location contained 1,1-DCE at an estimated concentration below EPA MCL. The surface water 
sample collected at the North Creek downstream location also contained TCE at an estimated 
concentration (Table 9). The surface water data indicates that the groundwater extraction system 
is effectively removing VOCs from the former BP area; specifically, groundwater from PZ-31 is 
flowing toward extraction well EW-4D, pumping at an average of approximately 19.7 gpm from 
November 2019 through April 2020 (see Section 7). 
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7.0 REMEDIATION SYSTEM OPERATIONS AND EFFECTIVENESS  

7.1 System Operation 

To provide hydraulic containment of impacted groundwater at the Site, Ascend operates five 
groundwater extraction wells including EW-4D and EW-32S in the former BP area and EW-1C, EW-
2A, and EW-3B in the CDS area.  
 
During the course of the VCC RI investigations, 2 extraction wells were replaced by HRP. As part of 
annual maintenance at EW-1B and EW-3A in 2017, the submersible pumps could not be removed 
for routine cleaning and became trapped.  
 
EW-1C was installed in September 2017 to replace EW-1B, which was abandoned following EW-
1C’s completion. EW-1C was installed to a depth of 40 feet bgs, with a screened interval that 
spanned the top of rock from 25 feet bgs to 40 feet bgs. This configuration was a change (with 
DHEC approval) from what had been in effect at EW-1B where the pump had been located at a 
depth of approximately 100 feet in an open bedrock borehole. Operation of EW-1C began in 
October 2017 and analytical results indicated improved mass removal.  
 
Pumping at EW-3A resumed in July 2017 with the pump at 70 feet; however, the pump became 
inoperable in December 2017 and a new extraction well was installed to replace it. With SCDHEC 
approval, EW-3B was installed in April 2018 to a depth of 52 feet bgs, with a screened interval 
from 27 feet bgs to 52 feet bgs. After pumping resumed at EW-3B in April 2018, with a shallower 
screen interval spanning the top of rock, mass removal rates increased similar to EW-1C. 
 
Recovery wells were operated throughout the year except during brief periods of maintenance. 
Table 10 shows the calculated monthly volume of groundwater pumped from each extraction well 
from November 2019 through April 2020 based on routine flow meter readings. While EW-2A was 
operating, the totalizer was not; therefore, flow data is not available for this well. 
 
Approximately 5.2 million gallons were pumped from the former Burn Pit area extraction wells at 
average flow rates of 19 gpm (EW-32S) and 0.5 gpm (EW-4D). Approximately 903,000 gallons 
were pumped from CDS area extraction wells EW-1C and EW-3B, at average flow rates of from 0.5 
gpm and 2.9 gpm, respectively. EW-2A typically pumps at a rate of between 1 gpm and 2 gpm. 
Assuming an average flow of 1.5 gpm at EW-2A, the combined flow reading data indicate that 
approximately 6.5 million gallons of groundwater were removed via the extraction wells from May 
2019 through October 2019. 

7.2 Effectiveness Evaluation 

March 2020 potentiometric maps of the CDS (Figures 8 and 9) and the former BP area (Figures 
10 and 11) show that localized drawdowns occur around extraction wells and that the 
groundwater extraction system provides hydraulic capture at these locations. At the former BP 
area, EW-32S and EW-4D limit the northwest migration of impacted groundwater in the 
soil/saprolite and bedrock units, respectively, towards North Creek. At the CDS area, EW-1C, EW-
2A, and EW-3B limit the migration of impacted groundwater in the southeastern portion of the CDS 
area west of South Creek.  
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Groundwater monitoring results show that VOC concentrations in most observation wells at the 
former BP and CDS areas remained relatively stable or decreased in recent years. There were 
higher concentrations of total VOCs detected in the 2008/2009 and 2013/2014 sampling events in 
the CDS area, in part due to extraction well maintenance issues and the addition of 1,4-Dioxane in 
March 2013 to the total VOC concentration. However, total VOC trend graphs generally indicate 
that concentrations have been stable or decreasing since March 2014. This indicates that the 
remediation system is reducing or stabilizing VOC concentrations in groundwater at the Site. 
 

The effectiveness of the extraction system is further demonstrated by the historically non-detect to 
low-level detections measured in surface water samples. Downstream North Creek sample results 
do not show evidence of a significant upward trend in VOC concentrations, indicating that the 
extraction system is effectively removing VOCs from the former BP area. The March 2020 
downstream South Creek sample contained 1,1-DCE and 1,1-DCA at concentrations less than the 
MCL.  
 
The mass of VOCs removed during the current monitoring period via the groundwater extraction 
system was estimated based on the following relationship: 
 

Removed Mass (lb) = Treated Volume (gal) x 3.786 (L/gal) x Concentration (μg/L) 

x 2.2 E-9 (lb/μg) 

where lb = pounds, gal = gallons, L = liters, and μg = micrograms.  
  
Table 10 shows the VOC concentrations at each extraction well based on the March 2020 sample 
results, the approximate volume removed (i.e., treated) from each extraction well through April 
2020, and the estimated VOC mass removal rates.  
 
The calculated mass removal rates indicate that the Site groundwater extraction system removed 
approximately 17 lbs of VOCs from the BP area and approximately 6.2 lbs of VOCs from the CDS 
area from November 2019 through April 2020. An estimated total of 23.6 lbs of VOCs were 
removed from site groundwater from November 2019 through April 2020. 
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8.0 RISK ASSESSMENT  
 
This section presents the characterization of risk from the exposure, or potential exposure, to Site 
related contaminants and consists of an assessment of: 
 

 chemicals of concern 
 potential exposure pathways 
 risk characterization 

 
8.1 Conceptual Site Model 

The Conceptual Site Model (CSM) that follows is a written representation of the physical, chemical 
and biological processes that control the transport, migration and actual/potential impacts of 
contamination (in soil, air, ground water, surface water and/or sediments) to human and/or 
ecological receptors. The CSM was initially presented in the 2016 RI Work Plan and has been 
routinely revised to reflect the current understanding of the site as new data was obtained.  

The groundwater extraction system continues to provide hydraulic containment and remediate 
VOCs in groundwater at the former BP and CDS areas. Analytical data for the former CDS and BP 
areas show that VOC concentrations at observation wells have generally decreased over time, and 
some of the highest total VOC concentrations are measured in the Site extraction wells. In addition 
to the active groundwater extraction systems located at the BP and CDS areas, natural attenuation 
processes provide a supplemental remediation mechanism. This is evident within down-gradient 
wells as total VOC concentrations have been stable or decreased over time, as well as the 
presence of degradation products. 

The following section presents information pertaining to sources of contamination, exposure 
pathways, and potential receptors based on the current CSM. 

8.1.1 Source Areas, Contaminants, and Affected Media 

RI activities focused on the three AOCs identified in the 2016 VCC - the former BP area, the CDS, 
and the former Waste Pond area. Based on data obtained during this RI, the former Waste Pond 
area is no longer an AOC. Chlorinated solvents and their associated breakdown compounds are the 
contaminants of concern site-wide, regardless of the AOC. 

Groundwater quality has been impacted in the two remaining AOCs based on historical data: 

CDS – total VOCs to a maximum concentration of 2,843 µg/L (March 2020); and 
Former BP – total VOCs to a maximum concentration of 4,720 µg/L (March 2020). 

The most recent groundwater sampling results are summarized in Table 9; historical summaries 
are provided in Appendix C. 

Constituents of concern (COCs) impacted soil quality within the CDS and the former BP area as 
detailed elsewhere in this RI Report. 
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Surface water has been impacted to a much lesser extent, as described in Section 7 and 
summarized in Table 9 and Appendix C. 

Site COCs are summarized in Table 11. Risks are usually controlled by exposure to certain organic 
compounds which have been shown to exhibit carcinogenic effects. Primary COCs exhibiting 
carcinogenic effects include PCE and TCE (and their breakdown products) and to a secondary 
degree toluene, ethylbenzene and xylenes (non-carcinogenic effects). Semi-volatile organic 
compounds and inorganic constituents are not of concern 

8.1.2 Contaminant Migration 

As stated above, chlorinated solvent-related VOCs are the COCs at the Site. As a pure product, 
chlorinated solvents (e.g., TCE) are classified as dense non-aqueous phase liquids (DNAPLs). 
DNAPLs are generally hydrophobic and migrate along paths of least resistance. When released in 
sufficient quantities, DNAPLs move vertically, primarily due to gravity but also by infiltration, 
through the vadose zone and into the saturated zone. There have been no direct observations of 
DNAPL at the Site. 

Potential DNAPL subsurface movement is also influenced by geologic variations, which are 
prevalent within the unconfined saprolitic aquifer of the Site. Fine-grained heterogeneities within 
the saprolite may allow DNAPL to preferentially absorb into small pore spaces, adsorb onto fine 
grained particles, and/or collect on top of a low-permeable unit and spread laterally (i.e., pooling).  

Preferential flow paths may also exist within the underlying weathered metamorphic bedrock of 
the Site. DNAPL that migrates through the surficial saprolitic aquifer can infiltrate the fractures 
present within the transition zone between saprolite and competent bedrock (partially weathered 
rock). The CSM assumes that the horizontal migration of DNAPL, if present, is generally expected 
to be limited to within the relative proximity of the AOC; however, the vertical component is 
dependent on the underlying geology. Horizontal migration of DNAPL may also occur at depth 
given the vertical encounter of low-permeable zones such as bedrock fractures.   

The dissolved phase (i.e., aqueous groundwater contamination) associated with a chlorinated 
solvent release will preferentially flow in conjunction with the hydrogeological mechanisms of the 
Site. Horizontal and vertical migration of contaminants can vary significantly across the Site 
depending on the underlying geology of each AOC and the potential presence of residual DNAPL. 
Groundwater flow within the surficial aquifer at the Site generally follows localized topographic 
contours based on historical monitoring data. Shallow groundwater in the former BP area typically 
flows north to northwest towards North Creek, while flow in the CDS area is inferred to be 
somewhat radial (spanning northwest to southeast) due to the convergence of North and South 
Creeks. 

8.2 Exposure Pathways 

The identification and evaluation of contaminant exposure pathways to humans is warranted due 
to the documented impact to groundwater quality within the former BP area and the CDS. 
Exposure pathways are the means by which constituents move through the environment from a 
source to a point of contact. A completed exposure pathway has four criteria: (1) a source of 
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contamination; (2) a mechanism of transport; (3) a point of contact, and (4) a route of entry into 
the body.  

Potential routes of human exposure to any of the constituents of concern may include ingestion of 
impacted soil or water, dermal contact, inhalation of fugitive dust from soil, or inhalation of 
chemicals volatilizing from impacted soil or groundwater. Ingestion of contaminants adsorbed onto 
soils involves the direct intake of contaminated soil into the body. This pathway occurs primarily in 
children at play, through non-sanitary practices such as eating food without washing hands, and 
through swallowing of contaminated dust. Ingestion of contaminated water typically involves the 
drinking of groundwater obtained from private wells that have been impacted by dissolved 
contamination.  

Inhalation of organics that volatilize from contaminated groundwater during showering can also 
represent a significant exposure pathway. Ingestion (and inhalation) of contaminated water is a 
primary pathway for light weight VOCs that are readily dissolved. Direct dermal contact involves 
adsorption of contaminants through the pores of the skin. 

8.2.1 Soil Exposure 

COCs are present in subsurface soil in the former BP area. Regarding the CDS, a three foot clay 
cap was installed across the AOC in 1985 to control infiltration and subsequent migration of 
contaminants. The soil exposure pathway to day-to-day Ascend manufacturing personnel is 
incomplete at these two AOCs based on the lack of activities involving subsurface soils.  

8.2.2 Groundwater Exposure 

Contaminated groundwater does not extend off site. The Site utilizes municipal potable water to 
support facility operations. The human exposure pathway to impacted groundwater due to 
ingestion is incomplete. The dermal contact exposure pathway to Ascend’s routine manufacturing 
workers is incomplete. Ascend utilizes consultants to interact with the groundwater extraction 
system that are HAZWOPER trained, don appropriate personal protective equipment (PPE), and 
abide by a Site-specific Health and Safety Plan, which addresses the hazard specific to work tasks.     

8.2.3 Surface Water Exposure 

Historically, low level COC concentrations have been intermittently detected in surface water 
samples collected from the North and South Creeks, and the duck pond. Ingestion or dermal 
contact with impacted surface water by day-to-day Ascend manufacturing employees is unlikely. 
Note that both creeks and the tributary they form are contained within the Site boundaries, or the 
eastern adjacent property also owned by Ascend. The surface water exposure pathway is 
incomplete. 

8.2.4 Indoor Air/Inhalation Exposure 

Elevated levels of COCs in soil and/or groundwater may volatilize into subsurface soil gas and 
preferentially migrate. The accumulation of vapors beneath a structure may lead to indoor air 
quality concerns depending on the building construction. However, the location of the AOCs, and 


