


TABLE OF CONTENTS 
 
 
Section          Page 

 

1.0 Introduction         1 
1.1 Site Location         1 

1.2 Previous Reports        1 

1.3 Phase II Area Description and Remedial Action Objectives   1 

 

2.0 Remedial Investigation Summary      2 
2.1 Soil Contamination Summary       
 2 

2.2 Exploratory Trench Observations      3 

 

3.0 Phase II Area Remediation Approach     3 
3.1 Extent of Remedial Excavation       4 

3.2 Material Management         5 

3.3 Confirmation Sampling        5 

3.4 Building Demolition        6 

3.5 Stormwater Management and Erosion Control    6 

 

4.0 Health and Safety        7 
4.1 Air Monitoring        7 

4.2 Access Control        7 

 

5.0 Schedule         8 

 



List of Tables 
 
 

Table 1 Phase II Area PAH Analytical Summary 

 

 

 

   
List of Figures 

 
Figure 1 Site Location Map 
 
Figure 2 Sampling Locations 
 
Figure 3 Phase II Area Proposed Extent of Remedial Excavations 
 
 
 
 
 

List of Appendices 
 
 
 
Appendix A Natural Gas Office and Warehouse Building and Metal Garage 
Asbestos and Lead Inspection and Sampling Results 

 



1.0 Introduction 
 
This Work Plan Addendum describes activities to be performed to affect remediation of 
that area of the Spartanburg – Pine Street MGP Site referred to as Phase II in the original 
Spartanburg Manufactured Gas Plant Remediation Phase I - Interim Removal Plan. 
   
1.1 Site Location  
 
The Spartanburg – Pine Street MGP Site is located in the vicinity of 686 North Pine 
Street, in Spartanburg, South Carolina as indicated on Figure 1.  Piedmont Natural Gas 
Company presently owns the majority of the former MGP property which is located in a 
predominately commercial and industrial section of Spartanburg.  The remainder of the 
site is owned by Duke Energy.  The site is bordered to the north by Southern Railway 
System, to the south by Linder Street, to the west by North Pine Street, and to the east by 
Fairview Avenue. 
 
1.2 Previous Reports 
 
Previous reports submitted to SCDHEC addressing the site include: 
 

• Remedial Investigation Plan for Spartanburg Manufactured Gas Plant 
• Remedial Investigation Plan and Phase I Results for Spartanburg Manufactured 

Gas Plant 
• Pine Street, Spartanburg Manufactured Gas Plant Phase 2 Site Assessment Report 
• Spartanburg Manufactured Gas Plant Remediation Phase I - Interim Removal 

Plan 
• Spartanburg Pine Street MGP Site - Groundwater Assessment Report, February 

2003 
 
1.3 Phase II Area Description and Remedial Action Objectives 
 
The Phase II area of the Spartanburg – Pine Street MGP Site is located in the western 
portion of the overall site and contains the former Piedmont Natural Gas brick office and 
warehouse building and the metal garage building.  This area is bounded by North Pine 
Street, Southern Railway and Chinquapin Creek and its tributary.  A permitted 
wastewater treatment facility constructed for the treatment of potentially contaminated 
stormwater runoff and groundwater generated during remediation of all phases of the 
Spartanburg MGP site is also located within the Phase II area. 
 
The primary objective of remedial action described in this Work Plan Addendum is to 
perform removal of MGP impacted contaminated soils from the Phase II area of the 
Spartanburg – Pine Street MGP Site to ensure that site conditions are protective of human 
health.  Soils within the Phase II area of the site exhibiting contaminant concentrations 
exceeding the remediation goals established in the Spartanburg Manufactured Gas Plant 
Remediation Phase I - Interim Removal Plan will be removed.   
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The Phase II area of the site is owned entirely by Piedmont Natural Gas Company. As 
documented in the Spartanburg Manufactured Gas Plant Remediation Phase I - Interim 
Removal Plan, Piedmont expects to sell their portion of the MGP site.  Deed restrictions 
have been placed on the Piedmont property to ensure that future uses of this property will 
not be of a residential or agricultural nature. 
 
 
2.0 Remedial Investigation Summary 
 
The nature and extent of contamination at the Spartanburg – Pine Street MGP site was 
characterized in 2000 and 2002 by various methods and procedures.  The findings of 
these investigations were documented in the Remedial Investigation Plan and Phase I 
Results reports for Spartanburg Manufactured Gas Plant (Phase 1 Report) and in the 
Remedial Investigation Plan and Phase 2 Results for Spartanburg Manufactured Gas 
Plant (Phase 2 Report). 
 
2.1 Soil Contamination Summary  
 
Characterization of soils at the Spartanburg – Pine Street MGP Site was conducted by 
Geoprobe direct-push sampling techniques, by soil boring using a conventional drill 
rig, and by excavating trenches at the site.  In total, soil samples were obtained from 125 
locations on the site using the Geoprobe, from 4 geophysical borings, and from 14 
exploratory trenches.  A total of 169 samples were submitted for laboratory analyses.   
 
Thirty-one Geoprobe locations (63 through 70, 78 through 95, and 120 through 124), and 
one geophysical boring (B4) were made within the Phase II area as indicated on Figure 2.  
Also as indicated on Figure 2, of the 14 exploratory trenches excavated at the site, 4 
(trenches 10, 11, 12 and 13) were excavated within the Phase II area.   
 
Total PAHs concentrations are defined as the sum of the concentrations of 17 specific 
semi-volatile organic compounds indicated in the laboratory analyses using EPA 
Method 8270.  Total Carcinogenic PAHs (CPAH) as benzo(a)pyrene concentrations are 
defined as the sum of the concentrations of 7 specific carcinogenic PAH compounds 
factored by their respective carcinogenic potency factors.  As documented in the 
Spartanburg Manufactured Gas Plant Remediation Phase I - Interim Removal Plan, the 
extent of contaminated soil removal is a two-fold approach based on both the 
concentrations of total PAHs and the concentrations of total carcinogenic PAHs 
(CPAHs) as benzo(a)pyrene.  The lateral extent of near-surface soil removal is 
predicated on human health risk-based exposure assumptions and, consequently, targets 
the excavation of those near-surface soils exhibiting total CPAH as benzo(a)pyrene 
concentrations exceeding 17 ppm.  The vertical extent of soil removal is predicated on 
the prevention or mitigation of impacts to groundwater and, consequently, targets those 
soils exhibiting total PAH concentrations exceeding 250 ppm. 
 
A summary of EPA Method 8270 total PAH and total CPAH as benzo(a)pyrene soil 
analytical results from samples collected from within the Phase II area of the site is 
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reproduced for this Addendum Work Plan and provided in Table 1.  As indicated in 
Table 1, 47 soil samples were collected and submitted for EPA Method 8270 laboratory 
analyses from the 31 Geoprobe sampling locations and from the 4 exploratory trenches 
within the Phase II area. 
 
The lateral extent of near-surface soil remedial excavations within the Phase II area will 
be controlled by those soils exhibiting total CPAH as benzo(a)pyrene (BaP) 
concentrations greater than 17 ppm.  The vertical extent beyond near-surface excavation 
will be controlled by thoses soils exhibiting total PAH concentrations greater than 250 
ppm.  As indicated in Table 1, the following sampling locations indicated results 
exceeding the remediation targets: 
 

Depth 
Layer 

Sampling Locations Exceeding 
17 ppm Total CPAH as BaP 

Sampling Locations Exceeding 
250 ppm Total PAH 

0’ to 4’ 64, 67, 70, 78, 84 
Trench 13 – T20 

64, 67, 70, 78, 84 
Trench 13 – T20 

4’ to 8’ 68, 87, 92, 94 68, 87, 92, 94 
8’ to 12’ 70, 88, 123 88, 123 
12’ to 16’ none None 

 
2.2 Exploratory Trench Observations 
 
Conditions observed within exploratory Trenches 10 and 11, excavated near the Southern 
Railway railroad embankment, indicated cinders and tar type materials in a near-surface 
layer (surface to 3 feet).  Reddish-brown clay soil was observed below 3 feet.   
 
Conditions observed within exploratory Trench 12, excavated just behind and east of the 
Piedmont Natural Gas office and warehouse building, indicated apparently clean backfill 
in the upper 3 feet underlain by a layer of possible MGP debris extending to 
approximately 10 feet deep.   
 
Conditions observed within exploratory Trench 13, excavated near the confluence of 
Chinquapin Creek and its tributary, indicated debris within the upper 3 feet, underlain by 
approximately 2 feet of MGP purifier debris.  Brownish clay soil was observed below the 
purifier debris. 
 
 
3.0 Phase II Area Remediation Approach 
 
All site remediation activities to be performed for the Phase II area of the Spartanburg – 
Pine Street MGP Site will be overseen and managed by Duke Energy Corporation. 
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3.1 Extent of Remedial Excavation  
 
The extent of remedial excavation to be performed within the Phase II area of the 
Spartanburg – Pine Street MGP Site will be constrained by existing physical features 
constituting the boundary of the area.  These features include the Southern Railway 
railroad embankment, North Pine Street, and Chinquapin Creek and its tributary. 
 
PAH concentrations exceeding cleanup targets are present in the upper 4 feet of soils 
along the toe of the railroad embankment indicated by the results from sampling locations 
64, 78 and 84; and suggested by observations from exploratory Trenches 10 and 11.  
Excavation within this area will be constrained to the north by the railroad embankment, 
to the west by North Pine Street, and to the west by Chinquapin Creek.  Remedial 
excavations within this area will be made to a targeted depth of 4 feet and to the 
approximate limits indicated on Figure 3.  Excavation in this area will not proceed farther 
north than the existing fence nor the established railroad setback line discussed in the 
Spartanburg Manufactured Gas Plant Remediation Phase I - Interim Removal Plan.  This 
line is based on issues of safety and slope stability dictated by railroad personnel to 
ensure protection of the railroad embankment.  The line is established based on a 2H:1V 
slope beginning 14 feet horizontally from the actual nearest rail track. 
 
PAH concentrations exceeding cleanup targets are present at various depths across the 
entire southeastern portion of the Phase II area as indicated by the results from sampling 
locations 67, 68, 70, 87, 88, 92, 94 and 123; by the results from exploratory Trench 13 
sample T20, and suggested by the observations from Trench 13.  Excavation within this 
area will be constrained to the south and east by Chinquapin Creek and its tributary.  
Remedial excavations within this area will be made to targeted depths ranging from 8 to 
12 feet and to the approximate limits indicated on Figure 3.   
 
Remedial excavations are expected to include only limited removal of the Chinquapin 
Creek tributary streambank as indicated on Figure 3.  Limited excavation of the 
streambank is expected to extend to an approximate depth of 6 feet as indicated to 
facilitate removal of visible MGP related tar and debris.  No additional streambank 
removal is expected.  Both sides of the Chinquapin Creek tributary streambank are 
concrete paved for approximately 200 feet beginning at the culvert beneath North Pine 
Street.  Excavations made parallel to the concrete wall on the north side of the creek will 
not be initiated closer than 3 feet from the top of the wall, and will be laid back at a slope 
no steeper than the slope of the wall. 
 
Remedial excavations along the route of existing sanitary sewer lines will not be made 
closer than within 4 feet of the top of the pipe.  Excavation depths along the sanitary 
sewer line parallel to Chinquapin Creek will vary from 8 feet to approximately 4 feet to 
maintain this 4 feet clearance distance. 
 

4 



3.2 Material Management  
 
As described in the Spartanburg Manufactured Gas Plant Remediation Phase I - Interim 
Removal Plan, the remedy of choice for the Phase II area of the site will also be 
excavation and off-site thermal treatment of the impacted soils.  As in Phase I, impacted 
soils will be excavated, screened on-site to separate debris, and transported to the SSR 
thermal treatment facility in Laurens County, South Carolina for treatment.  Screen 
rejects will be transported to the Waste Management – Piedmont Landfill facility for 
disposal.  Treated soils will be returned to the site and used as backfill.  Additional virgin 
backfill material will be obtained from a local source and brought to the site to account 
for the volume of material lost through the screening process. Excavations will be 
backfilled as soon as practical with treated soil or virgin backfill.  Backfill will be placed 
in reasonable lift thicknesses and compacted using available on-site equipment.   
 
Contaminated materials (screened soils and reject debris) stockpiled within the Phase II 
area will be maintained covered with 4 mil high density polyethylene (HDPE) when not 
being worked.  The HDPE cover will be maintained in good condition.  Long term 
stockpiling of soil is not expected.  Due to limited space available for stockpiling within 
the Phase II area, the rate of excavation will not greatly exceed the rate of shipment to the 
thermal treatment facility.  Water sprays will be used to minimize dust generation, and 
odor suppressant foam will be maintained on-site for use as needed. 
 
During remediation of the Phase I area of the site, access and egress for trucks used for 
the shipment of contaminated soils and debris, and for delivery of clean soils back to the 
site, was made from North Fairview Avenue on the eastern boundary of the site.  
Although the Phase II area of the site is linked to the Phase I area by an existing bridge 
across Chinquapin Creek, this bridge is structurally inadequate to support truck and 
heavy equipment traffic.  Consequently access and egress for trucks during remediation 
of the Phase II area will be made via North Pine Street. 
 
Transportation of excavated materials will be in accordance with DOT regulations.  All 
trucks will be in good condition with no holes or perforations in the body.  Prior to 
leaving the site, loaded trucks will be inspected and the truck tires will be cleaned as 
necessary to prevent the tracking of materials onto public streets.  The trucks will also be 
securely covered to prevent the spreading of dust during transport. 
 
The transportation of site materials will be documented using typical shipment manifests.  
Weigh scales on the loading equipment and/or at the thermal desorber site or the landfill 
will be used to document the amount of material shipped. 
 
3.3 Confirmation Sampling  
 
As specified in the Spartanburg Manufactured Gas Plant Remediation Phase I - Interim 
Removal Plan, soil samples will be collected from excavation sidewalls and bottom to 
record PAH concentrations remaining at the site.  One sample will be collected for every 
625 square feet of exposed surface in the excavation walls, and one sample will be 
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collected for every 2500 square feet of exposed surface in the excavation bottom.  
Additional bottom samples may be taken in areas of highly suspected contamination.  
Laboratory samples will be analyzed for PAH compounds following EPA Method 8270 
or equivalent by Duke Energy Analytical Laboratory, Huntersville, NC, DHEC 
certification #99005 or other state certified labs. 
 
Verification sampling will be performed on treated and virgin backfill material as 
stipulated in the Spartanburg Manufactured Gas Plant Remediation Phase I - Interim 
Removal Plan. 
 
3.4 Building Demolition 
 
To facilitate successful remediation of the Phase II area, the existing Piedmont Natural 
Gas office and warehouse building, along with the existing metal garage building, will be 
demolished.  These buildings have undergone inspection and testing for lead and asbestos 
containing materials, and these inspection reports are provided in Appendix A.  The 
inspection and testing results indicated some asbestos containing materials within the 
office and warehouse building.  SCDHEC permitted asbestos abatement was performed 
during March 2003.  All required SCDHEC demolition permits will be secured prior to 
building demolitions.  Lead and asbestos testing results for both structures, and asbestos 
abatement permitting documentation for the office and warehouse building, is provided 
in Appendix A. 
 
3.5 Stormwater Management and Erosion Control 
 
A stormwater management and erosion control plan for remedial activities for the Phase I 
area of the site was submitted and approved by the City of Spartanburg Engineering 
Department.  This plan will be amended and approved by the City of Spartanburg 
Engineering Department prior to the initiation of land disturbing activities within the 
Phase II area. 
 
The objectives of the stormwater management and erosion control plan for the Phase II 
area will be similar to those employed for the Phase I area.  The primarily objective of 
the Phase II area plan will be to ensure the immediate protection of Chinquapin Creek 
and its tributary from the discharge of potentially contaminated stormwater runoff or 
contaminated sediments emanating from the Phase II area.  This objective will be 
accomplished by the following practices and procedures: 
 
a. Stormwater runoff generated and emanating from the Phase II area, and any 

groundwater collecting with open excavations, will be captured and held within a 
designated open excavation maintained within the Phase II area.  This water will 
subsequently be pumped into the permitted on-site wastewater treatment facility 
for treatment prior to discharge to the Spartanburg Sanitary Sewer System.  No 
stormwater runoff generated within the Phase II area that is in contact with 
contaminated materials will be allowed to discharge directly into surface waters. 
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b. Remedial excavations involving the removal of materials constituting the 
streambank will be performed in a controlled and timely manner.  Best 
management practices will be employed to temporarily redirect streamflow 
around the area of excavation.  These practices may include, but are not limited 
to, sandbagging, use of inflatable water barriers, temporary damming and piping, 
or temporary damming and pumping.  Following excavation, streambanks will be 
reconstructed to a stable slope and configuration.  Final streambank protection 
will be ensured by the use of vegetative stabilization, geotextiles, riprap armoring, 
or other appropriate measures. 

 
Other erosion control practices to be employed include maintaining a clean truck traffic 
access/egress area to prevent tracking of soils onto public streets, and the use of 
vegetative stabilization following backfill of excavated areas. 
 
 
4.0 Health and Safety  
 
The Phase I area Health and Safety Plan (HASP) provided in Appendix B of the 
Spartanburg Manufactured Gas Plant Remediation Phase I - Interim Removal Plan will 
be maintained in-force and will apply to all aspects of remediation of the Phase II area. 
Implementation of the HASP will ensure the health and safety of investigation personnel, 
office personnel, and nearby residences and businesses.  A Health and Safety Officer will 
be at the site during normal working hours.   
 
4.1 Air Monitoring 
 
Air monitoring will be conducted in the vicinity of the excavation and work areas to 
measure concentrations of airborne constituents of interest associated with remediation 
activities including excavation, screening, and truck loading.  The air monitoring will 
consist of both real-time screening and constituent-specific sampling, and will be 
conducted in addition to, or to supplement the air monitoring requirements described in 
the site-specific Health and Safety Plan.  The Air Monitoring Plan provided in Appendix 
C of the Spartanburg Manufactured Gas Plant Remediation Phase I - Interim Removal 
Plan was designed to ensure that site remediation activities do not adversely impact the 
surrounding area.  Additionally, the Air Monitoring Plan in combination with the HASP 
will ensure the protection of on-site workers.  The air monitoring program will be 
overseen by the Health and Safety Officer. 
 
4.2 Access Control 
 
Access and egress to the Phase II area for truck traffic will be made via North Pine Street 
through a relocated lockable gate at the entrance to North Pine Street.  Access and egress 
to the Phase II area for on-site personnel will be made primarily from the Phase I area 
through an existing lockable gate at the light-duty bridge across Chinquapin Creek.  All 
access gates to the site will be locked when there is no site activity.  Duke Power security 
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and the Spartanburg Police will be notified of pending site activities and will periodically 
patrol the site perimeter.  
 
 
5.0 Schedule 
 
The proposed scope of soil remediation work for the Phase II area will begin following 
approval from SCDHEC of this work plan addendum. 
 
 
 

 

8 



TABLES 

 



Sample Total Total Total Total Total Total Total Total
Location CPAHs PAHs CPAHs PAHs CPAHs PAHs CPAHs PAHs

as B(a)P as B(a)P as B(a)P as B(a)P
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

63 0.40 3.15
64 225.40 2,769.0
65 4.94 40.00 0.43 3.33
66 0.39 3.06
67 93.02 1,111.0
68 75.68 635.5
69 3.52 27.95
70 325.18 6,524.0 17.25 214.80
78 2,657.65 20,700.0
79 4.80 41.30
80
81 1.39 26.20 1.73 61.00
82 5.47 193.60
83 1.39 226.10 1.39 10.80
84 72.43 943.0
85 1.27 9.90
86 1.27 11.20
87 36.16 272.7
88 218.71 3,461.0
89
90 1.27 9.90
91 16.72 112.60 1.27 9.90
92 148.84 4,056.5 1.50 11.70
93 2.91 23.85
94 122.46 3,809.6
95 1.73 24.20

120 1.39 16.10
121 3.00 26.60 1.27 9.90
122 3.02 25.40 1.39 10.80
123 1.39 10.80 3.53 36.50 34.81 300.95
124 1.39 10.80 1.50 11.70
125 1.39 10.80 1.39 10.80

Trench 10
T15 1.50 11.7

Trench 11
T16 16.5 203.2
T17 1.39 10.8

Trench 12
T18 4.28 33.3
T19 7.16 63.9

Trench 13
T20 30.7 1,993.0
T21 1.90 24.5

 Depth 0'-4' Depth 4'-8' Depth 8'-12'

Exploratory Trench Samples

Depth 12'-16'

Spartanburg - Pine Street MGP Site
Phase II Area - Summary of EPA Method 8270 Analytical Results

Total PAHs and Total Carcinogenic PAHs as Benzo(a)pyrene

Geoprobe Sampling Locations

Table 1
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