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1.0 INTRODUCTION 

This Voluntary Remediation Program Application (VRPA) is being submitted on 
behalf of Southern States, LLC (SS) for property located at 30 Georgia Avenue, 
Hampton, Georgia (Property).  A Voluntary Remediation Program (VRP) 
Application and Checklist and the Application Fee check are included in 
Appendix A.  A property map, tax parcel map and warranty deed information 
for the Property are attached in Appendix B.  
 
A topographic map (Property Location Map) of the surrounding area is included 
as Figure 1.   

1.1 BACKGROUND  

SS began manufacturing operations at the Hampton, GA location in 1940.  SS 
manufactures high-voltage electrical switches and fuses at its 30-acre 
manufacturing facility located in Hampton, Georgia.  In 1986, SS conducted a 
focused groundwater investigation to determine the impact from an existing 
wastewater sludge impoundment.  The results of this and subsequent 
investigations identified a release of select VOCs had occurred at the Property.  
In December 1989, SS and the Georgia Environmental Protection Division (EPD) 
entered into a Consent Order (Order), No. EPD-HW-529 pursuant to the Georgia 
Hazardous Waste Management Act, O.C.G.A., 12-8-70(b).  The Property was 
listed on the HSI on June 30, 1997 as Site No. 10141. 
 
Since 1986, the Property has been the subject of a number of investigations which 
identified the presence of volatile organic compounds in the soil and 
groundwater.   

1.2 PROPERTY ELIGIBILITY  

The Property meets the eligibility criteria for the VRP.  A release of regulated 
substances on the Property has been confirmed.  The Property is not listed on the 
National Priorities List, is not currently undergoing response activities required 
by an order of the Regional Administrator of the United States Environmental 
Protection Agency (EPA), and is not required to have a permit under Georgia 
Code Section 12-8-66. Qualifying the Property under this VRP would not violate 
the terms and conditions under which the Division operates and administers 
remedial programs by delegation or by similar authorization from the EPA. 
There are no, and never have been any, outstanding liens filed against the 
Property pursuant to Georgia Code Sections 12-8-96 and 12-13-12.  
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1.3 PARTICIPANT ELIGIBILITY  

SS is both the owner of the Property and the VRP applicant.  Furthermore, SS is 
not in violation of any order, judgment, statute, rule, or regulation subject to the 
enforcement authority of the Director of the EPD.  

1.4 HISTORIC DOCUMENTS 

This VRPA is based on information contained in the following documents: 
 

 Site Investigation Report (SIR) of October 1993 and revised January 1994 
(GeoSciences, 1993),  

 various letter reports on groundwater monitoring (GeoSciences), 
 revised Site Assessment Report (SAR) of March 1998 (CRA, March 1998),  
 Corrective Action Plan (CAP) of April 1998 (CRA, April 1998),  
 Revised CAP of July 2005 (CRA, 2005),  
 Supplemental Investigation Work Plan, (EMA October 2011),  
 Focused Source Investigation and Proposed Remedial Approach Report 

(EMA, April 2011),  
 Focused Source Investigation Report (EMA, June 2012), and  
 Supplemental Investigation Report (EMA, July 2014). 

 
 

1.4.1 Summary of Previous Investigations 

Numerous investigations and assessments have been conducted at the Property 
to determine the source(s) of the groundwater contamination.  In addition to the 
investigations performed to date, EMA reviewed historic aerial photographs 
(1939, 1950, 1958, 1964, 1971, 1986, 1993, 2005, and 2006) to identify other 
potential operational sources of the detected groundwater contamination and SS 
has researched previous manufacturing areas and services.  Review of the aerial 
photographs and historic research did not reveal any definitive conclusions 
regarding source(s). 
 
The investigations performed to date appear to eliminate all previously 
suspected operational sources including the fill material in the former landfill.  
The depth of the landfilled materials extends to approximately 6 feet to 14 feet 
bgs.  The deeper depth is located at the furthest edges of the landfill from the 
Facility.  Numerous soil gas studies and soil borings did not identify significant 
contamination above the shallow water table within the former landfill area 
(approximately 7 to 12 feet bgs based on location within the landfill) or at any of 
the other suspected source area.  The source contamination appears to be limited 
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to the saturated soils within the water table and more precisely beneath the base 
of the landfill as substantiated by the membrane interface probe (MIP) vertical 
profiles and the saturated soil samples collected from the groundwater 
monitoring well MW-39 (MIP-11) location at depths of 21 to 35 feet bgs and the 
historical soil sampling data (EMA Focused Source Investigation Report, June 
2012).  
 
The groundwater contamination consisting predominantly of TCE beneath the 
former landfill was most likely caused by historic (pre-1970’s when the Facility 
began to eliminate the use of TCE) disposal practices and prior to placement of 
the fill material.  Review of historic aerial photographs indicates the 
development of the landfill sometime between 1950 and 1958 with potential 
drainage ditches observed in the 1971 aerial photo.  The former landfill was 
closed (non-operational) in 1980. 
 
Significant investigation and discussion of the potential historic source areas 
have been presented in the previously submitted Focused Source Investigation 
and Proposed Remedial Approach Report (EMA, April 2011), the Focused Source 
Investigation Report (EMA, June 2012), and the Supplemental Investigation 
Report (EMA, July 2014).  Historic potential source areas are identified on Figure 
2 and discussed further in Section 3.3. 

1.4.2 Summary of Previous Remediation Activities 

Corrective action for the Property has focused on the groundwater that has been 
impacted by chlorinated volatile organic compounds (VOCs): 
trichloroethene (TCE), 1,1,1-trichloroethane (TCA), and their associated 
degradation products (1,1-dichloroethane [1,1-DCA],1,1-dichloroethene [1,1-
DCE], cis-1,2-dichloroethene [cis-DCE], and vinyl chloride).  Remediation at the 
Property has included both pump and treat and chemical injection to enhance 
biodegradation.  A more detailed summary of these two remediation programs is 
provided in the following sections. 

1.4.2.1 Pump and Treat 

The initial corrective action plan (CAP) approved by EPD in April 1998 was 
designed to reduce VOC concentrations in the groundwater and to provide a 
hydraulic barrier to control migration of the VOCs onto the western  
downgradient portion of the property by utilizing pump and treat technology.  
The initial remediation system began operation in September 1997 with one 
overburden extraction well (OEW-1) and was expanded to include two 
additional overburden extraction wells (OEW-2 and OEW-3) and two bedrock 
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extraction wells (BEW-1 and BEW-2) in January 2000. The five groundwater 
extraction wells (three overburden and two bedrock) were connected to an 
activated carbon filtration treatment system.   
 
The total volume of water  treated  by this system from 1997 to 2005 (i.e., during 
interim and expanded phases) was approximately 12 million gallons. The 
volume of water treated by the expanded system since March 12, 2002, was 6.7 
million gallons, with a weekly average of 61,000 gallons. Although the extraction 
system achieved its performance objective for hydraulic control, long-term 
operation of the system provided diminishing environmental benefits. 

1.4.2.2 Chemical Injection 

In November 2003, CRA conducted a pilot study for both in-situ chemical 
oxidation and in-situ enhanced biodegradation at select areas on the Property.  
The pilot injection test included the injection of potassium permanganate for 
oxidation of the VOCs detected in the MW-21 area, and sodium lactate for 
enhanced bioremediation of VOCs detected in the MW-18 area. Two 
temporary piezometers were also installed in the vicinity of MW-21 (TP-1 
approximately 30 feet north of MW-21; TP-2 approximately 70 feet west of MW-21) 
and sampled before injection began. Performance sampling of these 4 wells was 
conducted in October 2003, January 2004, and March 2004, along with 
semiannual sampling in April 2004 and October 2004.  The results of the 
performance sampling for the injection indicated that both methods, oxidation 
and enhanced bioremediation, would be successful in VOC reduction at the 
Property.  Concurrent with the pilot study, CRA conducted an additional 
investigation of soil and groundwater in February 2005 to identify potential 
source areas.   
 
A request to revise the remedial approach was submitted in 2005 following the 
successful bench and pilot scale testing.  The corrective action approach of in-situ 
enhanced biodegradation (ISEB) promoting enhanced natural bio-degradation of 
the VOCs by supplementing the substrate with sodium lactate (microbial 
nutrients) into the groundwater beneath the Property was proposed as the 
primary remediation for the overburden and in-situ chemical oxidation (ISCO) 
was proposed for the bedrock, if required.  The revised 2005 CAP was approved 
by EPD on July 21, 2005.  An underground injection permit to implement the 
2005 CAP was granted by  EPD on September 29, 2005.   
 
Implementation of the revised CAP began in late 2005. A 10,500-gallon solution 
of sodium lactate solution was injected into VOC impacted areas of the 
overburden groundwater beneath the Property by Direct Push Technology (DPT) 
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methods.  Results of the 2005 injection work were mixed with obvious 
improvements in about half of the impacted overburden monitoring wells.  By 
2007, performance monitoring indicated that the original sodium lactate 
treatment had been exhausted.  Subsequently, supplemental injection was 
performed in late 2007 with a 4,000-gallon solution of compatible organic 
substrate of soluble lactic acid and zero valent iron.  The 2007 supplemental 
injection focused on areas with higher VOC concentrations.   
 
Due to the limited reduction in the groundwater VOC concentrations across the 
Property, on December 1, 2010 EPD requested SS submit a revised CAP. 
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2.0 CURRENT PROPERTY CONDITIONS  

2.1 GEOLOGICAL SETTING  

2.1.1 Regional Geology  

The Property is located within the Piedmont Physiographic Province.  The 
regional subsurface geologic setting is characterized by a gradational weathering 
profile with depth from soil to partially weathered rock (PWR) to competent 
bedrock. Groundwater occurs under unconfined conditions where the 
potentiometric surface is generally similar to the ground surface topography. 
Along topographically low areas, the water table typically occurs within the soil 
to PWR portions of the weathering profile, whereas along topographically high 
areas, the water table often occurs in the underlying bedrock.   

2.1.2 Property Geology  

The following section discusses the Property geology as interpreted from historic 
sub-surface investigations and investigations by EMA. 
 
The geologic units encountered during the investigations included: 

i) fill materials; 

ii) residuum/ saprolite; and 
iii) soft amphibolite, biotite gneiss to hard granitic gneiss. 

 
Fill Materials  

Fill material is present within the limits of the inactive landfill and consists 
primarily of silty sands and clay intermixed with inert materials including wood, 
glass, brick, foundry castings, ceramic insulators, and fiberboard. Fill material 
was found to range from 6 feet to 12 feet in thickness. It appears that the base 
of the fill material occurs at approximately 6 to 8 feet below ground surface 
(bgs) nearest to the plant facility and increases to approximately 12 to 14 feet 
bgs at the northwest and western portions of the landfill.  The landfill cover 
material consists of fill material (up to three feet thick) at the surface to 
gravel in the material storage area (northern portion) with limited vegetation 
occurring in the western portion. 
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In the borings associated with the investigation of March 2011, a sandy clay layer 
was encountered within and adjacent to the former landfill area at a depth of 
approximately 14 to 18 feet bgs. 
 
The native soil encountered beneath this layer and the fill material appears to 
be consistent with the silts and days of the residuum/saprolite described below. 

 
Residuum/Saprolite  

A residuum/ saprolite unit was encountered throughout the Property 
including beneath the fill materials at the landfill. The residuum consists of 
chemically and physically weathered in-place bedrock that displays no 
recognizable features of the original bedrock structure. The underlying saprolite 
is similar to the residuum in its formation, but has been weathered to a lesser 
degree, thus retaining some original bedrock structural features. The 
residuum is described as a silty sand which grades to a clayey silt and finally to 
a silty clay. The saprolite is described as a fine to medium grained dense to 
very dense sand, which grades to partially weathered bedrock. The 
residuum/ saprolite unit ranges from approximately 8 feet thick at location 
MW-35 to approximately 95 feet thick at location MW-19. 
 
Bedrock 

The bedrock encountered below the residuum/saprolite unit at the Property 
consists mainly of soft to hard gray biotite granitic gneiss with bands of white 
quartz feldspar. This is consistent with the descriptions of the unnamed unit 
described as mica schist and biotite gneiss and designated "bgn" on Plate I 
of the Georgia Geological Survey Bulletin 96. Monitoring wells MW-31 and 
MW-32, which were completed in the shallow bedrock, encountered very soft, 
highly weathered fine grained amphibolite with some biotite granitic gneiss 
consistent with the Senoia Formation designated as "Se", also described in the 
Georgia Geological Survey Bulletin 96. It is possible that this portion of the study 
area may be within the contact zone of the Senoia Formation and the unnamed 
unit, explaining the variations in the rock types encountered. 
 
The elevation of competent granitic gneiss bedrock ranges from 
approximately 835 feet NAVD at location MW-23 to 750 feet NAVD at location 
MW-37. The major difference in elevation indicates the presence of a complex 
bedrock formation beneath the Property. In addition, the top of competent 
bedrock appears to be bowl-shaped beneath the western portion of the 
Property and extending west beyond the fenced section of the Property. 
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The characteristics of the stratigraphic units encountered beneath the Property 
are illustrated on geologic cross section location map presented as Figure 3 and 
perpendicular geologic cross sections presented as Figures 4, 5, and 6.    

2.1.3 Hydrogeology 

The hydrostratigraphic units encountered at the Property consist of: 
 

i) overburden unit (residuum/saprolite); and 
ii) bedrock aquifer. 

 
The hydrogeologic properties of these units are summarized in the subsections 
that follow: 

 
Overburden Unit 

The majority of the groundwater monitoring wells are constructed within 
the upper portions of the residuum unit at depths ranging from 13.5 feet 
bgs to approximately 35 feet bgs. These monitoring wells are constructed 
primarily in sandy, clayey silt. Groundwater is encountered at depths ranging 
from 3 feet bgs to 17 feet bgs in the overburden unit. Groundwater flow direction 
is typically in a west-northwest direction.  The overall groundwater flow 
direction based on the July 1, 2014 groundwater level measurements included in 
Table 1 is to the west as illustrated on Figure 7. 
 
Constant rate pumping test analysis of overburden monitoring well MW-9 
indicated that the transmissivity of this unit is on the order of 21.8 
feet/day. Hydraulic conductivity testing of select overburden monitoring 
wells conducted by CRA (CAP, 1998) indicate that the horizontal hydraulic 
conductivity of this unit is on the order of 10-4 cm/sec. 
 
Bedrock Aquifer 

The bedrock aquifer is a complex unit interconnected with the overlying 
surficial unit. The bedrock is encountered at depths ranging from 8 feet bgs 
at location MW-36 to 95 feet bgs at location MW-19. The saprolite interface 
is in direct contact with the severely weathered and both horizontally- and 
vertically-fractured upper bedrock, which comprises the semi-confined 
(delayed yield) nature of the bedrock aquifer. The overall groundwater flow 
direction based on the July 1, 2014 groundwater level measurements included in 
Table 2 is to the west as illustrated on Figure 8. 
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Hydraulic conductivity testing in the form of "slug tests" and pumping 
tests were conducted by CRA (CAP, 1998) on select bedrock monitoring wells. 
Hydraulic conductivities ranged from 2.2 x 104 cm/sec at monitoring well 
MW-16 to 1.43 x 10-6 cm/sec at monitoring well MW-27. Transmissivity, 
calculated from the constant rate-pumping test conducted on monitoring well 
MW-29, is estimated to be approximately 2.0 feet/day. 
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3.0 CONSTITUENTS OF CONCERN AND RISK REDUCTION STANDARDS 

 
The soil and groundwater data collected since 1986 by various Property 
investigations has been utilized to identify the constituents of concern (COC) for 
soil and groundwater.  HSRA Type 1 RRS for delineation of COC for evaluation 
of corrective action options for the soil have been derived.  HSRA Type1, 3, and 4 
RRS for groundwater have been derived for delineation of groundwater impacts.   
 

3.1 CONSTITUENTS OF CONCERN 

The historic COC for soil are presented in Tables 3 and 4, respectively.  The COC 
for soil is limited to polychlorinated biphenyls (PCBs).   
 
The historic COC for groundwater have included the following volatile organic 
compounds (VOC): 
 

 1,1,1 – Trichloroethane (1,1,1-TCA); 
 1,1,2-Trichloroethane (1,1,2-TCA); 
 1,1-Dichloroethane; (DCA) 
 1,1-Dichloroethene (DCE); 
 acetone; 
 carbon tetrachloride; 
 chloroethane; 
 chloroform; 
 cis-1,2-dichloroethane (cis-1,2-DCE); 
 methyl-tert butyl-ether (MTBE); 
 toluene; 
 trans-1,2-DCE; 
 trichloroethane (TCE); 
 tetrachloroethane (PCE); and 
 vinyl chloride (VC). 

 
It is important to note, that only the following COC from the list noted above 
exceeding the Type 4 RRS in various overburden monitoring zone wells are: 

 
 1,1,2-TCA; 
 DCE; 
 cis-1,2-DCE; 
 TCE; and 
 VC. 
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The above COC are primarily located in the MW-39, TP-1/TP-2, and TP-3 
locations. 

 
For the bedrock monitoring zone wells, the only COC exceeding the Type 4 RRS 
is TCE. 

 

3.2 RISK REDUCTION STANDARDS 

GEPD Rule 391-3-19-.07 allows for the determination of risk reduction standards 
(RRS) that are protective of human health.   The HSRA Type 1 RRS for soil 
delineation have been derived for the COC and are presented in Table A-1 of 
Appendix C along with the supporting calculations.  The HSRA Type 1 RRS for 
soils have been compared to the historical soil data previously submitted to EPD 
and presented in Tables 3 and 4 with exceedances noted.  This data was used to 
prepare Figure 9 which provides an initial indication of the areas with soil 
impact.    
 
The HSRA Type 1, 3, and 4 RRS for groundwater delineation were derived for 
the COC and are presented in Table A-2 of Appendix C along with the 
supporting calculations.   The HSRA Type 4 RRS for groundwater has been 
compared to the historical groundwater data collected since 2010 and presented 
in Table 5 and 6 with exceedances noted.  The July 2014 data was used to prepare 
Figures 10, 11, and 12 which show the estimated extent of the COC in 
groundwater relative to the HSRA Type 4 RRS.  

3.3 EXTENT OF COC IN SOIL 

The presence of COC in the soil has been historically investigated  as part of the 
identification of  the potential source(s) of the COC in groundwater.  The 
detailed results of the respective investigations have been previously presented 
to EPD.  In summary, soil impact due to VOCs, metals, cyanide, and PCBs have 
been investigated and delineated.  The only COC remaining in soil in excess of 
the HSRA RRS Type 1 is PCBs which has been delineated as illustrated on Figure 
9.  The following presents a summary of the potential source areas, investigations 
and their respective findings.   

 

3.3.1 Volatile Organic Compounds/Metals/Cyanide 

Former Vapor Degreaser (TCA):  no concentrations of TCA or other VOCs were 
detected at soil boring location B-5 at a depth of 5 feet below ground surface as 
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discussed in the Focused Source Investigation Report (EMA, June 2012) (See 
Appendix D-1); 
 
Former Vapor Degreaser Condensate Piping (TCA): no concentrations of TCA 
or other VOCs were detected at soil boring locations BH-1 and BH-2 or evidence 
of elevated VOC vapors at MIP locations MIP-8 and MIP-21 as discussed in the 
Focused Source Investigation Report (EMA, June 2012) ) (See Appendix D-2); 

 
Former Sludge Drying Bed (TCA/Metals/Cyanide):   No metals or cyanide 
above historic or current notification concentrations (NC) were detected as 
part of this process closure in 1985 (See Appendix D-3).  No VOCs above the 
Type 1 RRS were detected in soil borings B-4, B-23, B-24, B-25, and B-26 as 
part of the groundwater monitoring well installations by GeoSciences in 
1994 as discussed in the Focused Source Investigation Report (EMA, June 
2012) (See Appendix D-1).  A groundwater sample collected on February 2, 
2012 from monitoring well MW-3 for the analysis of metals and total 
cyanide only detected copper at a concentration of 0.0166 mg/L just slightly 
above the detection limit of 0.01 mg/L which is well below the NC as 
discussed in the Focused Source Investigation Report (EMA, June 2012).   
This area was later used as a less than 90 day hazardous waste storage area 
and decommissioned in October 2013.  The area was a covered concrete base 
and bermed area.  At the time of decommissioning the concrete was 
observed to be in good condition with no major cracks.  An investigation of 
this area did not identify any VOCs.  Select metals were detected in shallow 
soil above the HSRA notification concentrations (NC).  These soils were 
removed and disposed off-site at a permitted facility within 30 days of 
discovery.  Confirmatory soil sampling indicated concentrations below the 
NC.  Groundwater samples collected in November 2013 from adjacent 
monitoring wells MW-2, MW-3, and MW-4 are free from detectable 
concentrations of select total metals (See Appendix D-4). Groundwater 
samples collected from adjacent monitoring well MW-4 for the analysis of 
VOCs during the semi-annual groundwater monitoring events have not 
detected any VOCs.  
 
Former Landfill (TCE / TCA): The depth of fill within this landfill is 
approximately 6 to 15 feet bgs.  The landfill reportedly received inert waste 
and debris such as foundry sand, off-specification metal castings, 
miscellaneous scrap metal, scrap wood, etc. prior to closure in 1980.  Soil 
samples collected of the fill material, the native soil immediately beneath the fill 
material, and soil vapor analyses conducted on the shallow fill did not 
identify any significant VOC impact in the fill or at the fill/native soil interface.  
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The historic investigations associated with the fill material have not indicated 
that it is a significant source of VOC contamination despite the high levels of 
VOCs detected in the underlying groundwater within the boundaries of the 
landfill.  No detected VOCs in the soil samples collected by GeoSciences (B-1, B-
2, B-3, and B-6) or CRA (BH-1 through BH-7, inclusive) exceed the Type 1 RRS as 
discussed in the Focused Source Investigation Report (EMA, June 2012) ) (See 
Appendix D-1). 

 
Drum Storage Areas (TCE/TCA):  Both the former east side drum storage area 
and the former west side drum storage areas have been investigated.  No 
significant concentrations of VOCs were detected during the most recent April 
2014 soil investigation activity as discussed in the Supplemental Investigation 
Report (EMA, July 2014) ) (See Appendix D-5).  No detected VOCs exceeded the 
Type 1 RRS. 

 

3.3.2 Polychlorinated Biphenyls` 

Former Landfill; PCB’s have been historically detected in shallow soils in 
certain areas of the former landfill to a depth of approximately 3 ft bgs.   SS 
reviewed historical catalogs for the types of equipment and ancillary use from 
the 1930’s.  Although SS’s website discusses the repair of electric motors and 
transformers, this work was conducted at its prior Birmingham, Alabama 
location and was not conducted at the Property.  The catalogs of equipment 
serviced at that time indicate the use of mineral oil equipment.  No known use 
of PCB-containing oil other than historic transformers for on-site power 
distribution has been identified.  No information has been identified that 
explains the presence of PCBs.  Additional delineation work was performed 
in April 2014.  Historic soil sample location SL-3 at a depth of 6-inches 
(GeoScience, 1994) and current soil sample location SB-07 at a depth of 5-7 
feet bgs exceed the Type 1 RRS for PCBs at concentrations of 3.91 mg/kg and 
31 mg/kg, respectively.  These locations have been delineated to Type 1 RRS 
both horizontally and vertically.  Figure 9 presents both historic and current 
PCB soil sample locations and data. Table 3 presents the soil sample data. 

 
Former Beaver Pond:  PCB’s have been detected in the soils on the western 
portion of the Property and within the footprint of the former Beaver Pond. 
The presence of the PCB’s can only be explained through sediment transport 
from an upgradient area.  As the former Beaver Pond expanded due to the 
beaver dams and the area flooded within Little Bear Creek, sediment was 
further transported.  Only soil sample location SED-4 at a depth of 6-inches 
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and 1-foot exceeds the Type 1 RRS for PCBs at a concentration of 1.99 mg/kg 
and 13.2 mg/kg, respectively.  This location has been delineated both 
horizontally and vertically.  Figure 9 presents both historic and current PCB 
soil sample locations and data. Table 4 presents the soil sample data. 
 

3.4 EXTENT OF COC IN GROUNDWATER 

The presence of COC in the groundwater has been historically investigated since 
1986.  The detailed results of the respective investigations have been previously 
presented to EPD.  In summary, groundwater impact due to VOCs, metals, 
cyanide, and PCBs have been investigated and delineated where found.  The 
only COC remaining in groundwater are select VOCs which have been 
delineated as illustrated on Figures 10, 11 and 12.  The following presents a 
summary of the potential source areas, investigations and their respective 
findings.   

 

3.4.1 Overburden 

In accordance with the EPD approved 2005 CAP, groundwater performance 
monitoring is conducted at the Property on a semi-annual basis to measure the 
effectiveness of the injections.  Groundwater samples are collected from the 
Property monitoring network of 21 overburden monitoring wells and 6 
overburden piezometers and 18 bedrock wells.  Groundwater monitoring 
activities have been conducted at the Property for the past 28 years and the 
semiannual sampling activities have been conducted for the past nine years. 
 
Groundwater flow within the overburden zone is depicted as a northwest to 
westerly flow direction with a hydraulic gradient of approximately 0.012 
foot/foot as presented in the Semiannual Groundwater Monitoring Reports.  
Utilizing the Darcy equation, the average hydraulic conductivity of 3.4E-04 
cm/sec (GeoSciences, Inc. Site Assessment Report), the approximate hydraulic 
gradient of 0.011 ft/ft, and an assumed effective porosity of 0.3, the approximate 
horizontal linear velocity of the overburden is 1.36E-05 cm/sec.   
 
Based on the data collected from the 27 overburden well locations in July 2014, 11 
locations have historically been reported with no detections of VOCs (MW-4, 
MW-7, MW-8, MW-11, MW-12, MW-15, MW-17, MW-22, MW-30, MW-35, and 
TP-5).  Sixteen of the overburden monitoring well locations (MW-9, MW-13, 
MW-18, MW-21, MW-39, MW-40, MW-41, MW-42, OEW 1, OEW-2, OEW-3, TP-
1, TP-2, TP-3, TP-4, and TP-6) have concentrations of VOCs, (1,1,2-TCA, DCE, cis-
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1,2-DCE, TCE, and VC) that exceed the applicable Type 4 RRS for groundwater.  
Figure 10 illustrates the concentrations of TCE, the primary groundwater COC in 
the overburden groundwater monitoring wells in the vicinity of the former 
landfill footprint and across the Property.  Table 5 presents the historic and 
current overburden groundwater analytical data summary. 
 
The horizontal extent of the overburden groundwater contamination is defined 
by downgradient wells MW-8, MW-17, MW-30 and MW-35 and side-gradient 
wells MW-7 and MW-12 which were free from detectable concentrations of the 
COCs.  The current downgradient edge of the contaminant plume is 1,475 feet 
from the SS property boundary to the northwest to west.  
 
For 1,1,1-TCA, this COC was given consideration as a potential separate COC 
source area as observed during historic investigations of the former east side 
drum storage area illustrated on Figure 2.  1,1,1-TCA is predominant in the area 
of monitoring well location TP-4 extending west to monitoring well TP-3.  
Current groundwater concentrations of TCA at these locations do not exceed the 
Type 4 RRS standard of 13,600 µg/L. Figure 11 illustrates the current 
concentrations of TCA.  Table 4 presents the historic and current groundwater 
analytical data summary. 
 

3.4.2 Bedrock 

Groundwater flow within the bedrock is depicted generally as a westerly flow 
direction with a hydraulic gradient of approximately 0.012 foot/foot as 
presented in the Semiannual Groundwater Monitoring Reports.  Groundwater 
flow velocity has not been evaluated in the bedrock aquifer due to the difficulty 
in determining fracture porosity.   
 
Based on the data collected from the 17 bedrock well locations, 12 locations have 
historically been reported with no detections of chlorinated VOCs (MW-20, MW 
23, MW-24, MW-26, MW-27, MW-29, MW-31, MW-36, MW-37, MW-38, BEW-1, 
and BEW-2).  Note that methyl tert butyl ether (MTBE), a non-chlorinated VOC, 
was detected at relatively low concentrations at MW-37 and MW-38.  The 
concentrations of MTBE detected at these locations do not exceed the Type 4 RRS 
for MTBE.  
 
Five of the bedrock groundwater monitoring wells (MW-19, MW-28, MW-32, 
MW-33, and MW-34) have concentrations of chlorinated VOCs, specifically TCE 
that exceed the Type 4 RRS for groundwater of 5.4 µg/L.  Figure 12 illustrates the 
concentrations of TCE, the primary groundwater COC in the overburden 
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groundwater monitoring wells in the vicinity of the former landfill footprint and 
across the Property.  Table 6 presents the historic and current bedrock 
groundwater analytical data summary. 

 
The horizontal extent of the bedrock groundwater VOC contamination is defined 
by downgradient wells MW-36, MW-37, and MW-38 which were free from 
detectable levels of the COC.  The vertical extent of the groundwater 
contamination beneath the former landfill is defined by monitoring wells MW-24 
and MW-25 and further west by extraction wells BEW-1 and BEW-2.  It must be 
noted that the Type 4 RRS for TCE is slightly exceeded at intermediate depth 
bedrock monitoring wells MW-19, MW-28, MW-33 and MW-34 as presented in 
Table 6.  Review of the stratigraphic and instrumentation logs suggests that the 
contamination is limited to the upper portion of the bedrock zone in these areas.   
 

3.5 EXTENT OF COC IN SURFACE WATER 

VOCs were historically detected in 1992 in various surface water samples 
collected along Little Bear Creek.   Since PCBs were also detected in sediment 
along Little Bear Creek, surface water samples were collected from select 
locations for PCB analysis.  Based on the results of four surface water samples 
collected on January 12, 2012 for the analysis of VOCs and PCBs, the surface 
water within Little Bear Creek is free from detectable levels of VOC COC and 
PCB contamination.  The surface water locations are presented on Figure 13.  A 
summary of the data is presented in Table 7. 

 

3.6 EXTENT OF COC IN SEDIMENT 

VOCs and PCBs were historically detected in various sediment samples collected 
along Little Bear Creek during sampling activities completed in 1994.  Sediment 
samples were re-collected along Little Bear Creek in 2012 to determine the 
current impact on the creek.  Historically, beavers created dams along Little Bear 
Creek forming a small pond (Former Beaver Pond) as illustrated on Figure 2.  
During periods of precipitation, this area would occasionally expand due to 
flooding.  In late 2012, the beavers and the dams were removed thus allowing the 
pond to naturally drain. It is important to note that only the sample locations 
SED-1, SED-2, SED-3, SED-7, and SED-8 are actual sediment sample locations.  
All other samples collected in the vicinity of the former Beaver Pond are 
representative of soil. In addition, the on-site Fire Protection Pond was also 
investigated for PCB impact to sediment at locations SED-5 and SED-6.  The 
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sediment sample locations are illustrated on Figure 14.  Table 8 presents the 
analytical summary. 

 
 
Little Bear Creek 
Sediment samples for the analysis of VOCs were collected at locations SED-1, 
SED-2, and SED-3. Sediment samples for the analysis of PCBs were collected at 
locations SED-1, SED-2, SED-3, SED-7, and SED-8. Samples were collected from 
the six-inch depth interval unless contamination was detected.  Additional 
samples were collected at the 1-foot and 3-foot depth intervals where required 
for delineation purposes. 
 
For the VOCs, cis-1,2 DCE (8.3 µg/kg) and TCE (4.8 µg/kg) were detected at 
sediment sample location SED-2.  The detected TCE is below the applicable 
Freshwater Sediment Benchmark Standard1 and no standard exists for cis-1,2-
DCE.  Acetone was reported in the samples collected at location SED-3 
(downgradient of the former landfill); however, this is a common lab 
contaminant and most likely originated from the laboratory.  No VOCs were 
reported in the sample collected from location SED-1 (upgradient).  VOCs in 
sediment do not extend beyond location SED-3 based on the data collected at this 
location. 
 
For the PCBs, none were detected at location SED-1.  Select individual Arochlors 
were detected at sediment sample locations SED-2 and SED-3 that exceeded the 
Freshwater Sediment Benchmark Standard for total PCBs (59.8 µg/kg).  No PCBs 
were detected at downgradient locations SED-7 and SED-8.   
 
Fire Protection Pond 
Historic sample collection data indicates that the sediment within this pond is 
free of VOC contamination.  Historical data for PCB contamination within the 
Fire Protection Pond does not exist, therefore, as requested by EPD, two 
sediment samples were collected for the analysis of PCBs in 2012.  One sample 
(SED-5) was located at the south end of the pond where the storm water 
drainage pipe from the substation area discharges, the second location (SED-6) 
was located near the pond overflow.   These samples were free from detectable 
levels of PCBs.  

 

                                                           
1 Freshwater Sediment Screening Benchmarks, EPA Region III, May 28, 2014 
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4.0 PRELIMINARY CONCEPTUAL SITE MODEL  

The preliminary Conceptual Site Model (CSM) is intended to establish a common 
knowledge base about the Property and its environmental condition, to facilitate 
the development of basic remedial action objectives appropriate for the Property, 
and to allow an informed decision regarding possible remedial action measures 
for the Property.  This section discusses the potential receptors and exposure 
pathways associated with the COC.  
 
A preliminary CSM was developed based on the available Property information.  
A discussion of the CSM components is presented below, and the CSM is 
presented as Figure 15. 
 

4.1 POTENTIAL EXPOSURE PATHWAYS  

The potential exposure pathways were determined for the Property.  These 
pathways include: 

 Potential exposure to VOC COC in the soil via ingestion, inhalation, or 
direct contact. 

 Potential exposure to VOC COC in groundwater via ingestion, dermal 
contact, or vapor intrusion. 

 COC in the groundwater migrating to surface water and/or surface soil 
migrating to surface water and/or sediment (erosion). 

 
It was concluded that the following exposure pathways are currently incomplete 
on the Property: 
 

 Exposure to COC in soil to industrial workers and trespassers. 
 Vapor intrusion from the COC is considered incomplete as there are no 

enclosed structures over the groundwater contaminant plume or in the 
downgradient groundwater flow direction (west). 

 
Each of these pathways is evaluated in the following subsections.  Based on the 
current and anticipated future land use, the Property will remain industrial. 

4.1.1 Soil Ingestion, Inhalation, or Direct Contact 

The soil exposure pathway to industrial workers and trespassers is potentially 
incomplete for VOC COC since predominantly all surface and subsurface soil 



Southern States, LLC  October 30, 2014 

 
  
 
619 VRP (1) 19 Environmental Management Associates, LLC 
 

VOC COC concentrations across the Property are below the applicable Type 1 
RRS and therefore do not pose a risk to human health by these pathways.  The 
soil exposure pathway to industrial workers and trespassers is potentially 
complete for surface and subsurface soil PCB COC.  However, this exposure 
pathway is minimal since only a few soil sampling locations exhibited PCB COC 
concentrations above the applicable Type 1 RRS. 

4.1.2 Groundwater Ingestion, Inhalation, Direct Contact, or Vapor Intrusion 

The on-site groundwater exposure pathway for future direct contact by 
construction workers during on-site excavation activities is potentially complete.  
The off-site groundwater exposure pathway is currently incomplete since the 
VOC COC are limited to the Property and no drinking water or irrigation wells 
exist on the property; however, future off-site migration could potentially 
complete this pathway so this pathway has been defined as potentially complete.  
Vapor intrusion from the VOC COC is considered incomplete as there are no 
enclosed structures over the groundwater contaminant plume or in the 
downgradient groundwater flow direction (west).  Based on the soil vapor 
survey completed by CRA in 1997, all soil vapor survey points at or near the 
Property buildings were non-detect for organic vapors.  

4.1.3 Future Contaminant Migration to Sediment and/or Surface Water 

Historical impacts to surface water and sediment within Little Bear Creek were 
noted in the early assessments for COC.  However, recent investigation results 
indicate that surface soils across the Property do not contain levels of VOC COC 
above HSRA reporting limits and therefore do not pose a current or future risk to 
surface water or sediment PCB COC were however detected in the sediment 
within Little Bear Creek located on the Property.  In addition, select surface soil 
samples in the landfill, the former Beaver Pond, and adjacent to the Little Bear 
Creek are impacted with PCB COC that exceed the Type 1 RRS for this parameter 
and therefore the pathway for future impact to the sediment via potential erosion 
should be considered potentially complete. 

4.2 HUMAN RECEPTORS 

The current and future use of the Property is industrial.  Therefore, current and 
future on-Site receptors to impacted soils and groundwater are industrial and 
construction workers. In addition, potential future receptors include off-site 
residents that might contact impacted groundwater if off-site migration occurs.  
It is important to recognize that the current edge of the contaminant plume is 
1,475 feet upgradient from the SS property boundary and the plume is stable and 
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not migrating.  Based on the drinking water survey completed by EPD in 1988, 
the use of all previously impacted City of Hampton drinking water supply wells 
have been discontinued (It should be noted that it was not confirmed that SS was 
the source of this contamination based on groundwater flow direction).  All 
surrounding residents obtain potable water from Henry County.  Additionally 
there is local zoning which prohibits the installation of wells without prior 
approval from the city of Hampton.  This ordinance was enacted in 1993.  Since 
that period, no water well permits have been filed and approved by the City of 
Hampton. 

4.3 ECOLOGICAL RECEPTORS   

Sediment within the first 300 feet of Little Bear Creek that is located on the 
Property was reported with levels of PCB COC above the Freshwater Sediment 
Screening Benchmark concentrations; however, the PCB COC sediment 
contamination does not extend off-Site.  An ecological risk assessment is 
proposed to determine if remediation is required to protect this receptor.   
 
The PCB COC detected in the surface soils of the landfill, in the areas within the 
former Beaver Pond, and adjacent to Little Bear Creek may migrate via erosion to 
the sediment and surface water in Little Bear Creek.  However, impact would be 
expected to be minimal since the PCB COC concentrations are predominantly 
below the Type 1 RRS.  No VOCs were identified in the surface soils based on 
recent investigations and therefore do not pose a risk to the ecological receptors. 
 

4.4 FATE AND TRANSPORT MODELING 

Fate and transport modeling will be conducted, if required, to support a HSRA 
Type 5 for select groundwater VOC COC that exceed the Type 4 RRS.  The HSRA 
Type I RRS’s will be the off-site standards for groundwater VOC COC at the 
point of exposure (POE).  Since all downgradient properties within 1,000 feet 
from the Property line are on public water, the POE has artificially been set to the 
Property line.  The point of demonstration well will be existing on-site 
monitoring well MW-17 for the overburden and for the bedrock, existing 
monitoring well MW-36.  
 
Fate and transport of the VOC COC exceeding the HSRA Type 1 RRS in the 
overburden groundwater unit will be conducted, if required, using an USEPA 
accepted fate and transport model.  The model will incorporate all existing and 
newly collected Property information concerning hydrogeological and 
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contaminant information.  Data will be used to construct a calibration model 
from which the following models would be run: 
 

 a model to determine the maximum distance the plume is 
expected to travel; 

 a model to determine when the plume begins to retreat; and 
 a model to determine the maximum groundwater VOC COC 

concentrations at the source at which the HSRA Type I RRS is not 
exceeded at the POE (downgradient property line). 

 
Modeling in the bedrock is not proposed at this time due to the potential need 
for the following additional activities: 
 

 install an additional bedrock monitoring well(s); 
 perform downhole camera work on multiple wells; 
 perform dye tracer studies; 
 fracture trace analysis; and 
 perform multiple long term pumping tests. 

 

4.5 CLEANUP STANDARDS 

The groundwater cleanup standards for the VOC COC will be a combination of 
HSRA Type 1, 3, 4 RRS, or if not practical, the HSRA Type 5 RRS.   The final 
groundwater cleanup standards will be defined following initial groundwater 
remediation activities of select areas within the overburden unit.   
 
The soil cleanup standards for the PCB COC will be the HSRA Type 1 or Type 4 
RRS for everywhere except for the landfill which will be capped and therefore 
fall under a HSRA Type 5 RRS classification.   
 
The sediment cleanup standards will be determined by conducting a screening 
level or baseline Ecological Risk Assessment (SLERA or BERA) for the area 
downgradient of the proposed 300 feet of piped creek enclosure discussed in 
Section 5.1.2. 



Southern States, LLC  October 30, 2014 

 
  
 
619 VRP (1) 22 Environmental Management Associates, LLC 
 

5.0 PROPOSED REMEDIATION PLAN  

It is SS’s objective to implement this VRP to satisfy the requirements of the 
Georgia Voluntary Remediation Program Act for the preparation of a VRP 
Compliance Status Report.  

5.1 REMEDIAL OPTIONS  

EMA is proposing a combination of the following remedial actions to meet the 
objective for the Property:  

Soil 

 Removal of soil exceeding the Type 1 or Type 4 RRS for PCBs at location 
SED-4 and confirmatory sampling; and 

 Partial  capping of the existing landfill. 
 

Groundwater 
 

 Limited in-situ chemical oxidation (ISCO); 
 Monitored natural attenuation/Groundwater Monitoring; and 
 Future land use and groundwater restriction covenants.  

 

Sediment 

 Isolation of a portion of Little Bear Creek; and 
 Ecological risk assessment to determine remedial options for the exposed 

portion of Little Bear Creek 
 

5.1.1 Removal of Soil 

The soil exceeding the Type 1 or Type 4 RRS for PCB COC at location SED-4 near 
the former Beaver Pond will be excavated and confirmatory soil samples will be 
collected to confirm that existing soil meets the Type 1 or Type 4 RRS.  The soil 
will be placed on the former landfill and capped as described below. 

5.1.2 Installation of a Cap over the Existing Landfill 

To prevent future surface soil migration of PCB COC contamination, industrial 
worker or trespasser contact with these soils, and minimize VOC COC migration 
within the groundwater, a permanent cap is proposed for the northern portion of 
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the landfill area adjacent to Little Bear Creek.  The objective of the cap would be 
to minimize rainfall infiltration and run-off.  The permanent cap design will be 
submitted to EPD at a later date but it will incorporate a combination of 
reinforced concrete slab (alternatively, an asphalt cap may be installed over a 
geotextile liner) and vegetated soil.   The concrete slab would be 4-inches thick 
with wire fabric reinforcement.   
 
The concrete area of the cap will be physically constructed to serve the dual 
purpose of site cap and lay down yard for SS.  The cap will be designed to 
provide adequate drainage and minimize erosion.  Vegetative soil would be 
placed on the sloped areas not conducive to physical use.  A HSRA Type 5 RRS 
for soil COC would be met for this area.  The proposed cap area of the former 
landfill is illustrated on Figure 16. 
 

5.1.3 Limited ISCO Groundwater Treatment 

The use of in-situ chemical oxidation (ISCO) reagents such as sodium persulfate 
will be implemented at select suspected overburden groundwater source area 
locations to reduce the VOC COC concentrations.  Treatment in select areas is 
proposed due to the high concentrations observed at monitoring well locations 
MW-39, TP-1/TP-2, and potentially TP-4.   Oxidation works directly on the 
contaminants by immediate dechlorination upon contact (residuals are carbon 
dioxide and water).  The chemical oxidant proposed for this ISCO application 
will be formed by combining PeroxyChem (formerly FMC Global Peroxygens) 
Klozur® sodium persulfate reagent with an activator (hydrogen peroxide) to 
form powerful sulfate and hydroxyl radicals that can be injected into the aquifer 
within the source zone areas at the Property.  The expected life of the sulfate 
radical in the subsurface is 2 or 3 weeks following injection.  Performance 
monitoring will be evaluated through quarterly groundwater sampling.  
 
The higher levels of the VOC COC could be reduced by ISCO at these select 
locations and potentially reduce the source concentrations migrating to the 
bedrock zone.  
 

5.1.4 Monitored Natural Attenuation / Groundwater Monitoring  

Subsequent to the ISCO injections, select groundwater monitoring wells will 
be sampled and a long term monitoring program implemented which will 
include monitored natural attenuation parameters as well as the groundwater 
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COC.  The monitoring program details will be submitted in the updated CSM 
and final remediation plan. 

5.1.5 Future Land Use and Groundwater Restriction Covenants 

Based on the limited exposure pathways present on the Property, institutional 
controls may be utilized at the Property to eliminate any future exposure 
pathways for on-site exposure.  Where institutional controls are implemented, 
the environmental covenants will conform with the Uniform Environmental 
Covenants Act (O.C.G.A. § 44-16-1).  The City of Hampton currently has a zoning 
prohibition (Ord. No. 77, § 2.01, 10-12-93) requiring approval prior to digging, 
drilling, or boring a well for water which was enacted in 1993.  The City of 
Hampton has not approved a well since the inception of the ordinance. 
 

5.1.6 Isolation of a Portion of Little Bear Creek  

To minimize future migration of COC into Little Bear Creek and isolate the 
current PCB COC sediment contamination from potential ecological receptors, SS 
will install a 300 ft. extension of the existing corrugated pipe that currently 
encloses Little Bear Creek along a portion of the Property.  The proposed 
extension area is illustrated on Figure 16.   The area has historically been 
identified as a wetlands so approval by the Army Corp of Engineers may be 
required. 

5.1.7 Ecological Risk Assessment  

A screening-level ecological risk assessment (SLERA) or a baseline ecological risk 
assessment  will be performed along Little Bear Creek.  The assessment will be 
performed to determine if remediation is required 
 
 

5.2 COMPLETION OF THE VRP 

The specific actions required for completion of the VRP are dependant on the 
remedial options ultimately selected.  This will be discussed in the updated CSM 
and final remediation plan. 
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5.3 COST ESTIMATE 

A Voluntary Remediation Plan Cost Estimate and date for submitting a financial 
assurance instrument will be submitted with the first VRP Semiannual Status 
Report. 

5.4 PROJECTED MILESTONE SCHEDULE  

The screening level or baseline ecological risk assessment (SLERA or BERA) will 
be completed within the first three months following receipt of the approval of 
this Property into the VRP.  An updated CSM along with the results of the 
modeling, if applicable, and development of the RRS will be submitted within six 
months following corrective actions.  A Projected Milestone Schedule, showing 
timelines for the following items, is included in Appendix E.  

 SLERA and BERA completion 
 Remedial Activities 
 File Groundwater Restriction and future Land-Use Covenant 
 Semi-Annual Progress Report Submittal  
 Updated CSM Submittal with Final Remediation Plan 
 VRP Compliance Status Report  

5.5 VRP COMPLIANCE STATUS REPORT 

Following implementation and completion of the work described in this 
application, a VRP Compliance Status Report will be submitted to EPD for 
approval which will also allow the Consent Order to be closed and the removal 
of the Property from the HSI.  The VPR Compliance Status Report will be 
submitted in accordance with the requirements of the Act. 
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Reference Depth to Groundwater
Monitoring Elevation Groundwater Elevation

Well (ft.) (1) (ft.) (2)
(ft.)

MW-1 861.24 10.25 850.99
MW-2 856.22 12.16 844.06
MW-3 857.78 13.53 844.25
MW-4 857.96 12.35 845.61

MW-5(3) 858.07 9.24 848.83
MW-6 857.53 6.83 850.70
MW-7 847.59 4.89 842.70
MW-8 849.28 9.74 839.54
MW-9 856.50 16.10 840.40

MW-11 855.99 7.91 848.08
MW-12 857.56 15.50 842.06

MW-13(4) 850.30 11.38 838.92
MW-15 859.50 15.27 844.23
MW-17 833.71 7.67 826.04
MW-18 838.03 2.66 835.37
MW-21 851.32 9.82 841.50
MW-22 851.93 6.82 845.11
MW-30 843.39 5.24 838.15
MW-35 839.95 8.50 831.45
MW-39 848.47 9.25 839.22
MW-40 851.86 12.75 839.11
MW-41 851.38 13.10 838.28
MW-42 13.15
OEW-1 855.66 15.02 840.64
OEW-2 856.90 16.40 840.50
OEW-3 852.49 13.16 839.33

TP-1 850.44 9.49 840.95
TP-2(3) 851.36 9.93 841.43
TP-3 848.34 9.74 838.6
TP-4 848.96 7.25 841.71
TP-5 851.93 6.44 845.49
TP-6 849.43 8.59 840.84

Notes:

(1)  North Atlantic Vertical Datum in feet
(2)  Feet below top of casing
(3)  Top of casing revised October 4, 2005
(4) MW-13 was repaired and TP-2 was replaced in April 2009

JULY 1, 2014

TABLE 1

SUMMARY OF GROUNDWATER ELEVATIONS
OVERBURDEN MONITORING AND EXTRACTION WELLS

SOUTHERN STATES, LLC.

619- TBL 1 & 2.xls



Reference Depth to Groundwater
Monitoring Elevation Groundwater Elevation

Well (ft.) (1) (ft.) (2)
(ft.)

MW-10 857.62 12.65 844.97
MW-14 857.59 11.40 846.19
MW-16 858.60 12.10 846.50

MW-19(3) 850.81 11.18 839.63
MW-20(3) 851.88 10.84 841.04
MW-23 857.01 11.61 845.40

MW-24(4) 849.37 11.67 837.70
MW-25(4) 849.38 12.05 837.33
MW-26 (5) 855.08 6.90 848.18

MW-27 857.22 15.30 841.92
MW-28 847.20 8.00 839.20
MW-29 849.17 10.25 838.92
MW-31 843.92 6.02 837.90
MW-32 838.86 3.13 835.73
MW-33 844.27 8.03 836.24
MW-34 841.30 4.76 836.54
MW-36 838.97 7.62 831.35
MW-37 842.25 16.75 825.50
MW-38 841.93 15.40 826.53
BEW-1 857.39 17.13 840.26
BEW-2 853.74 14.40 839.34

Notes:

(1)  North Atlantic Vertical Datum in feet
(2)  Feet below top of casing
(3) Monitoring well MW-19, MW-20 was repaired in April 2009
(4) Monitoring wells MW-24 and MW-25 top of casing corrected June 2011
(5)  Top of casing revised October 4, 2005

JULY 1, 2014

TABLE 2

SUMMARY OF GROUNDWATER ELEVATIONS
BEDROCK MONITORING AND EXTRACTION WELLS

SOUTHERN STATES, LLC.

619- TBL 1 & 2.xls



TABLE 3
SUMMARY OF DETECTED PCBS IN SOIL

FORMER LANDFILL
SOUTHERN STATES, LLC

HAMPTON, GEORGIA

1 of 1

Parameters Units Type 1 SB-01 0-1 (1) SB-01 3-5 SB-01 13-15 SB-02 0-1 SB-02 5-7 SB-02 12-14 SB-03 0-1 SB-03 3-5 SB-03 5-7 SB-04 0-1 SB-04 7-9 SB-04 13-15
Date RRS (Soils) 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014
PCBs

Arochlor-1016 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1221 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1232 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1242 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1248 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1254 mg/kg 1.55 0.069 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1260 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.055 BDL BDL
Total PCBS mg/kg 1.55 0.069 BDL BDL BDL BDL BDL BDL BDL BDL 0.055 BDL BDL

Parameters Units Type 1 SB-05 01 SB-05 5-8 SB-05 8-10 SB-06 0-1 SB-06 5-7 SB-06 8-10 SB-07 0-1 SB-07 5-7 SB-07 8-10 SB-08 0-1 SB-08 5-7 SB-08 8-10
Date RRS (Soils) 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014
PCBs

Arochlor-1016 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1221 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1232 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1242 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1248 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1254 mg/kg 1.55 BDL BDL 0.21 BDL BDL 0.094 0.48 31 1.3 BDL 0.12 0.48
Arochlor-1260 mg/kg 1.55 BDL 0.1 0.097 BDL 0.058 0.073 0.14 BDL BDL 0.083 0.34 0.66
Total PCBS mg/kg 1.55 BDL 0.1 0.307 BDL 0.058 0.167 0.62 31 1.3 0.082 0.46 1.14

Parameters Units Type 1 SB-09 0-1 SB-09 8-10 SB-09 10-12 SB-10 0-1 SB-10 5-7 SB-10 8-10 SED-3-N SED-3N-3 SED-3-E SED-3-S
Date RRS (Soils) 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 3/31/2014 2/2/2012 3/30/2012 2/2/2012 2/2/2012
PCBs

Arochlor-1016 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1221 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1232 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1242 mg/kg 1.55 BDL BDL BDL BDL BDL BDL 1.2 BDL 0.12 BDL
Arochlor-1248 mg/kg 1.55 BDL BDL BDL 0.21 BDL BDL BDL BDL BDL 0.18
Arochlor-1254 mg/kg 1.55 0.22 BDL BDL BDL 0.23 BDL BDL BDL BDL BDL
Arochlor-1260 mg/kg 1.55 0.59 0.12 BDL BDL 0.27 0.25 0.11 BDL BDL BDL
Total PCBS mg/kg 1.55 0.81 0.12 BDL 0.21 0.5 0.25 1.31 BDL 0.12 0.18

Parameters Units Type 1 SL-1 SL-1-2 SL-1-3 SL-2 SL-2-2 SL-2-3 SL-3 SL-3-2 SL-3-3 SL-4 SL-4-2 SL-4-3
Date RRS (Soils) 3/7/1994 8/11/1994 3/7/1994 4/6/1994 8/11/1994 8/11/1994 4/6/1994 8/11/1994 8/11/1994 4/6/1994 8/11/1994 8/11/1994
PCBs

Arochlor-1242 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1248 mg/kg 1.55 0.47 BDL BDL 0.29 BDL BDL 2.6 BDL BDL 0.35 BDL BDL
Arochlor-1254 mg/kg 1.55 0.19 BDL 0.13 0.28 0.23 0.044 1.2 0.81 0.22 0.28 BDL BDL
Arochlor-1260 mg/kg 1.55 0.15 BDL 0.14 0.039 0.087 0.058 0.11 0.14 0.08 0.091 BDL BDL
Total PCBS mg/kg 1.55 0.81 BDL 0.27 0.61 0.32 0.1 3.91 0.95 0.3 0.72 BDL BDL

Parameters Units Type 1 SL-5 SL-5-2 SL-5-3 SL-6 SL-6-2 SL-6-3
Date RRS (Soils) 4/6/1994 8/11/1994 8/11/1994 8/11/1994 8/11/1994 8/11/1994
PCBs

Arochlor-1242 mg/kg 1.55 BDL BDL BDL BDL BDL BDL
Arochlor-1248 mg/kg 1.55 BDL BDL BDL BDL BDL BDL
Arochlor-1254 mg/kg 1.55 BDL BDL BDL BDL BDL BDL
Arochlor-1260 mg/kg 1.55 BDL BDL BDL BDL BDL BDL
Total PCBS mg/kg 1.55 BDL BDL BDL BDL BDL BDL

Notes:
(1) - Sample identifier and associated depth at which the sample was collected
Data in bold indicate exceedance of the Type 1 RRS.

Former Landfill - Current Sampling

Former Landfill - Current Sampling

Former Landfill - Current Sampling

Former Landfill - Historic Sampling

Former Landfill - Historic Sampling

619-Table 3 & 4 - Soil.xls



TABLE 4
SUMMARY OF HISTORIC DETECTED PCBs IN SOIL

FORMER BEAVER POND 
SOUTHERN STATES, LLC

HAMPTON, GEORGIA

1 of 1

Former Beaver Pond Area - Historic Sampling
Parameters Units Type 1 SL-1TC SL-2TC SL-3TC SL-4TC
Date RRS (Soils) 3/7/1994 3/7/1994 3/7/1994 3/7/1994
PCBs

Arochlor-1242 mg/kg 1.55 BDL BDL BDL BDL
Arochlor-1248 mg/kg 1.55 BDL BDL BDL BDL
Arochlor-1254 mg/kg 1.55 BDL BDL BDL BDL
Arochlor-1260 mg/kg 1.55 BDL BDL BDL BDL
Total PCBS mg/kg 1.55 BDL BDL BDL BDL

Parameters Units Type 1 SED-4 SED-4-12 SED-4-3 SED-7 SED-8 SED-9 SED-10 SED-11 SED-12 SED-13 SED-14 POND-N
Date RRS (Soils) 1/12/2012 2/12/2012 3/30/2012 2/2/2012 3/30/2012 3/30/2012 3/30/2012 3/30/2012 3/30/2012 3/30/2012 3/30/2012 2/12/2012
PCBs

Arochlor-1016 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1221 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1232 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1242 mg/kg 1.55 0.19 BDL BDL BDL BDL BDL 0.12 BDL BDL 0.31 BDL BDL
Arochlor-1248 mg/kg 1.55 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
Arochlor-1254 mg/kg 1.55 1.2 9.7 BDL BDL BDL BDL 0.48 BDL BDL 0.24 0.12 BDL
Arochlor-1260 mg/kg 1.55 0.6 3.5 BDL BDL BDL BDL 0.54 BDL BDL 0.094 0.11 BDL
Total PCBS mg/kg 1.55 1.99 13.2 BDL BDL BDL BDL 1.14 BDL BDL 0.644 0.23 BDL

Former Beaver Pond - Current Sampling
Parameters Units POND-M POND-S
Date 2/12/2012 2/12/2012
PCBs

Arochlor-1016 mg/kg 1.55 BDL BDL
Arochlor-1221 mg/kg 1.55 BDL BDL
Arochlor-1232 mg/kg 1.55 BDL BDL
Arochlor-1242 mg/kg 1.55 BDL BDL
Arochlor-1248 mg/kg 1.55 BDL BDL
Arochlor-1254 mg/kg 1.55 0.26 0.58
Arochlor-1260 mg/kg 1.55 0.31 0.4
Total PCBS mg/kg 1.55 0.57 0.98

Notes:
1)  Historic samples collected by GeoSciences

All samples collected by in 2012 were collected by EMA.

Data in bold indicate exceedance of Type 1 RRS

Former Beaver Pond - Current Sampling

619-Table 3 & 4 - Soil.xls









































































TABLE 7
SUMMARY OF DETECTED ANALYTES IN SEDIMENT

SOUTHERN STATES, LLC
HAMPTON, GEORGIA

1 of 1

Parameters Units

Sediment 
Screening 
Benchmarks SED-1 SED-2 SED-3 SED-3-12 SED-3-3 SED-7 SED-8

Date 1/12/2012 1/12/2012 1/12/2012 2/2/2012 3/30/2012 2/2/2012 3/30/2012
Volatile Organic Compounds

1,1,1-Trichloroethane ug/kg 30.2 BDL BDL BDL NT NT NT NT
1,1-Dichloroethane ug/kg -- BDL BDL BDL NT NT NT NT
1,1-Dichloroethene ug/kg 31 BDL BDL BDL NT NT NT NT
cis-1,2-DCE ug/kg -- BDL 8.3 BDL NT NT NT NT
Toluene ug/kg -- BDL BDL BDL NT NT NT NT
Tetracholoroethene ug/kg 468 BDL BDL BDL NT NT NT NT
Trichloroethene ug/kg 96.9 BDL 4.8 BDL NT NT NT NT
Xylenes ug/kg 25.2 BDL BDL BDL NT NT NT NT
Vinyl chloride ug/kg -- BDL BDL BDL NT NT NT NT

PCBs

Arochlor-1016 mg/kg -- BDL BDL BDL BDL BDL BDL BDL
Arochlor-1221 mg/kg -- BDL BDL BDL BDL BDL BDL BDL
Arochlor-1232 mg/kg -- BDL 0.28 BDL BDL BDL BDL BDL
Arochlor-1242 mg/kg -- BDL BDL 0.73 1.7 0.27 BDL BDL
Arochlor-1248 mg/kg -- BDL BDL BDL BDL BDL BDL BDL
Arochlor-1254 mg/kg -- BDL BDL BDL BDL 0.19 BDL BDL
Arochlor-1260 mg/kg -- BDL BDL BDL 0.11 0.12 BDL BDL

Total PCBS mg/kg 0.0598 BDL 0.28 0.73 1.81 0.58 BDL BDL

Parameters Units SED-5 SED-6
Date 1/12/2012 1/12/2012
PCBs

Arochlor-1016 mg/kg -- BDL BDL
Arochlor-1221 mg/kg -- BDL BDL
Arochlor-1232 mg/kg -- BDL BDL
Arochlor-1242 mg/kg -- BDL BDL
Arochlor-1248 mg/kg -- BDL BDL
Arochlor-1254 mg/kg -- BDL BDL
Arochlor-1260 mg/kg -- BDL BDL
Total PCBS mg/kg 0.0598 BDL BDL

Data in bold indicate exceedance of the screening benchmark

Fire Protection Pond

Little Bear Creek

619- T7 SED & TBL 8 SW.xls



TABLE 8
SUMMARY OF DETECTED ANALYTES IN SURFACE WATER

SOUTHERN STATES, LLC
HAMPTON, GEORGIA

1 of 1

Parameters Units SW-1 SW-2 SW-3 SW-4

Date 1/12/2012 1/12/2012 1/12/2012 1/12/2012

Volatile Organic Compounds

1,1,1-Trichloroethane µg/L BDL BDL BDL BDL

1,1-Dichloroethane (2) µg/L BDL BDL BDL BDL

1,1-Dichloroethene (2) µg/L BDL BDL BDL BDL

Chloroethane µg/L BDL BDL BDL BDL

Trichloroethene µg/L BDL BDL BDL BDL

Vinyl chloride µg/L BDL BDL BDL BDL

Arochlor-1016 µg/L BDL BDL BDL BDL

Arochlor-1221 µg/L BDL BDL BDL BDL

Arochlor-1232 µg/L BDL BDL BDL BDL

Arochlor-1242 µg/L BDL BDL BDL BDL

Arochlor-1248 µg/L BDL BDL BDL BDL

Arochlor-1254 µg/L BDL BDL BDL BDL

Arochlor-1260 µg/L BDL BDL BDL BDL

Total PCBS µg/L BDL BDL BDL BDL

619- T7 SED & TBL 8 SW.xls



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

VRP APPLICATION AND PAYMENT













 

  

 

 

 

 

 

 

 

 

 

 

APPENDIX B  

PROPERTY MAP / TAX PARCEL MAP, AND WARRANTY DEED  

 



S

SS
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS

SS

SS

SS
SS

SS

SS

SS

S

S

S

S

S

S

D

S

O
HU

O
HU

OHU OHU OHU OHU OHU OHU OHU
OHU OHU

OHU OHU
OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

OHU

250
L.L.

251
L.L.

81
L.L.

112
L.L.

6th DISTRICT
3rd DISTRICT

6th DISTRICT
3rd DISTRICT

S

D

S

S

S

S

S

S S

S

S

S

S

N/F
SOUTHERN STATES LLC

PID: H03-05010000
 DB 5523, PG 317

ZONED: M2

N78°28'03"W   318.26'

N17°14'28"W
36.29'

1/2" RB
SPG
N:1232751.8
E:2257013.9

N/F
CLOVER RANCH PARTNERS LLC

PID: 008-01009001
 DB 8233, PG 257

ZONED: RMH

N/F
CLOVER RANCH PARTNERS LLC

PID: 008-01009001
 DB 8233, PG 257

ZONED: RMH

A=86.06'
Δ=20°32'44"

R=240.00'
CB=N37°34'24"W

CL=85.60'

S42
°02

'58
"W

   2
57

.90
'

N82°00'47"W
118.54'

N05°06'56"W
124.05'

S81°48'40"W   166.01'

S84°50'00"W
71.38'

108.15'
S84°37'24"W

N0
0°

00
'5

0"
W

   
73

8.
17

'
N0

4°
02

'0
3"

E 
  7

49
.3

8'

S86°54'38"E   804.64'

S77°17'56"E   250.48'

S09°57'35"W
88.41'S11°04'43"W

40.11'

N78°28'58"W
49.85'

S11°30'19"W
790.87'

S08°41'04"W
240.77'

N85°50'09"E
9.97'

S

S59°06'21"E   181.20'

SS

SS

SS

SS

SS

SS

S

A=413.01'
Δ=05°57'55"
R=3,966.85'

CB=S62°05'19"E
CL=412.83'

SS

SS
SS

SS
SS

SS
SS

SS
SS SS SS SS SS SS SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS SS SS SS SS SS SS SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS
SS

SS
SS

SS
SS

SS
SS

SS
SS

SS

SS
SS

SS
SS

SS
SS

SS

SS
SS

SS
SS

SS
SS

SS
SS

SS

SS
SS

SS
SS

S

N/F
MARK IV INDUSTRIES INC. &

SOUTHERN STATES LLC
PID: 022-01060000
 DB 5523, PG 313

ZONED: R-2

1/2" RB
SPG
N:1231267.5
E:2258382.7

N/F
WOODLANDS SUBDIVISION

UNIT 3
PB 36, PG 15
ZONED: R-2

N/F
WOODLAND SUBDIVISION

UNIT 1
 PB 2, PG 376

ZONED: R-2

OAK STREET  (PUBLIC R/W VARIES)

LINDSEY LANE
(50' PUBLIC R/W

)

GLENWOOD COURT
(50' PUBLIC R/W)

RI
DG

E 
DR

IV
E

(5
0'

 P
UB

LI
C 

R/
W

)

1/2" R
B

1/2" R
B

1/2" R
B

1/2" RB

1/2" R
B

1/2" RB

1-3/4" O
TP

1-3/4" O
TP

1-3/4" OTP

1-1/2" OTP3/4" R
B

1" O
TP

1/2" RB
1/2" R

B

1/2" R
B

1/2" R
B

ON LINE

1/2" R
B

3/4" R
B

SANITARY SEWER LINE (PB 18 PG 286)

 20' SANITARY SEWER EASEMENT (DB 1209 PG 206)

16.5' COMMUNICATION
EASEMENT

(DB 62 PG 77)

13

12

24" C&G

C/O

6' WOOD

WOOD SHED 7.1' IN

O
H

U

DISH ANTENNA.
1.2' OUT

TRANSFORMER
2.9' OUT

TELE RISER

COMM R/W
MARKER

COMM R/W
MARKER (2)

COMM R/W
MARKER

60" CMP (2)

1" RB
0.42' S
0.11' W

2" OTP
1.66' S
0.69' W

1/2" RB
1.13' S
0.88' W

CL CREEK

CL CREEK

CL CREEK

CL
 C

RE
EK

30' SANITARY SEWER &
DRAINAGE EASEMENT

(PB 20 PG 286)

20' SANITARY SEWER
EASEMENT

(PB 20 PG 286)

N/F
HAMPTON RIDGE

PHASE I
 PB 20, PG 286

ZONED: R-2

34

35

36

3738

39

16.5' COMMUNICATION
EASEMENT

(DB 62 PG 77)

100' SOUTHERN BELL
LINE EASEMENT
(PB 2 PG 131)

50' 50'NOTE: PROPERTY IN THE PROCESS
  OF RECOMBINATION AT THE    TIME

OF SURVEY.  LINE NOT
  MONUMENTED.

18
0.

58
'

22

21

20

50

51
52

53

54

1 1-A

CINDY COURT
(50' PUBLIC R/W)N/F

WOODLAWN SUBDIVISION
 DB 10523, PG 280

ZONED: R-2

BLOCK G

N/F
HAMPTON RIDGE

PHASE I
 PB 20, PG 286

ZONED: R-2

N/F
HAMPTON RIDGE

PHASE I
 PB 20, PG 286

ZONED: R-2

N78°28'58"W   187.53'

24" CMP

P.O.C.
TRACT 1 &
TRACT 2

DB 5523 PG 313

P.O.B.
 TRACT 2

DB 5523 PG 313

P.O.B.
 TRACT 1

DB 5523 PG 313

S62°32'34"W   182.41'

1/
2"

 R
B

FL
O

O
D

BO
UN

DA
RY

FLOOD
BOUNDARY

20' DRAINAGE
EASEMENT

(PB 20 PG 286)

S

4' CONC S/W

FX 0.5' OUT

FX 0.5' OUT

MW-35

MW-36

MW-18

MW-32
MW-34

MW-38

MW-37

MW-12

MW-33MW-31

MW-30

MW-9

BEW-1

OEW-2

OEW-1 MW-21

MW-20

MW-24

MW-25

MW-39MW-40

MW-41
OEW-3

BEW-2
MW-19

MW-22

MW-23
MW-11

MW-26

MW-6

MW-5

MW-1

MW-7

MW-8

MW-29

MW-28
MW-13

N/F
MARK IV INDUSTRIES INC. &

SOUTHERN STATES LLC
PID: 008-01001000
 DB 5523, PG 313

ZONED: PD

TP-3

TP-6

TP-4
TP-5

TP-1

TP-2

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

EXISTING
BUILDING

CE
NT

RA
L 

AV
EN

UE

GEORGIA AVENUE

B.O.B.T.O.B.

B.
O

.B
.

TBM - BASE OF FLAGPOLE
    ELEV. = 856.13 FT.

48" CMP
36" CMP

24" RCP

5'x5' GRATE

MW-15

APPROXIMATE LAND LOT LINE

R/W

R/W

PLPL

PROPERTY LINE SHOWN PER
SURVEY REFERENCE (WATTS &
BROWNING SURVEY)

EOP

MW-27

MW-17

36" CMP

32" RCP

18
" H

DP
E

4'x4' GRATEMW-14

MW-16

MW-2
MW-3

MW-10

MW-4

 
FORMER BEAVER POND  

 EXISTING
 POND

 EXISTING
 POND

 DAM

APPROXIMATE FORMER LANDFILL BOUNDARY

UNDERGROUND CORRUGATED PIPE

CONDENSATE DRAIN LINE

APPROXIMATE FORMER DRUM STORAGE LOCATION

FORMER VAPOR
DEGREASER

APPROXIMATE 
FORMER DRUM

STORAGE
LOCATION

Figure

1Environmental Management Associates, LLC

Title

Site

Facility ID.EMA
Hampton, Georgia

SOUTHERN STATES, LLC

PROPERTY PLAN

LEGEND

MW-11

TP-4

MW-10

TOB

EOP

MW-42

JSchwaller
Text Box
M2

JSchwaller
Text Box
M2



Figure

Environmental Management Associates, LLC

Title

Site

Facility ID.

TAX PARCEL MAP

EMA
Hampton, Georgia

SOUTHERN STATES, LLC





























 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

RISK REDUCTION STANDARDS CRITERIA / CALCULATIONS 

 



Risk Reduction Standards 
 

GEPD Rule 391-3-19-.07 allows for the determination of risk reduction standards 
that are protective of human health.  The Type 1 RRS criteria for soils were 
determined for the Site as follows: 

 
Concentrations at any point above the uppermost groundwater zone in soil that has been 
affected by a release shall not exceed the concentrations given in Table 2 of Appendix III 
of Rule 391-3-19 or, for those substances not listed, the least of the concentrations from 
items 1 through 3 below.   
 

1) Concentrations at any point above the uppermost groundwater zone in soil that 
has been affected by a release shall not exceed the higher of: 

 
i) soil concentrations in Appendix I, excluding any values given in square 

brackets; 
 
ii) multiplication of the Type 1 groundwater concentration criteria by a factor of 

100; 
 
iii) demonstration through use of the Toxicity Characteristic Leaching 

Procedure, SW-846 Method 1311, or other method approved by the EPD 
Director that a concentration in soil will not generate leachate 
concentrations that exceed Type 1 groundwater concentration criteria; 

 
2) concentrations which are unlikely to result in any noncancer toxic effects on 

human health via soil ingestion along with inhalation of particulates and 
volatiles, determined using Equation 7 of RAGS, Part B, and standard 
residential exposure assumptions in Table 3 of Appendix III; 
 

3) concentrations for which the upper bound on the estimated excess cancer risk is 
less than or equal to 10-5 (10-4 for Class C carcinogens) via soil ingestion and 
inhalation of particulates and volatiles, determined using Equation 6, RAGS, 
Part B, and standard residential exposure assumptions in Table 3 of 
Appendix III. 

 
The Type 1 and 3 RRS criteria for groundwater were determined for the Site as 
follows: 
  
At any point within any groundwater that has been affected by a release, concentrations 
of regulated substances in groundwater samples must not exceed concentrations in Table 
1 of Appendix III or, for those substances not listed, the background or detection limit 
concentrations. 



 
The Type 4 RRS criteria for groundwater were determined for the Site as follows: 
 
At any point within any groundwater that has been affected by a release, concentrations 
of regulated substances in groundwater samples must not exceed the lesser of the values 
from items 1 and 2 below or, for those substances for which neither calculation can be 
made, the higher of concentrations in Table 1 of Appendix III, background 
concentrations, or detection limit concentrations. 
 

1) concentrations which are unlikely to result in any noncancer toxic effects on 
human health via ingestion of, or inhalation of volatiles from, groundwater, 
determined using equation 2 from RAGS, Part B, and site-specific exposure 
factors for the non-residential use scenario. 

2) concentrations for which the upper bound on the estimated excess cancer risk is 
less than or equal to 10-5 via ingestion of, and inhalation of volatiles from, 
groundwater, determined using Equation 1 from RAGS, Part B, and site-specific 
exposure factors for the non-residential use scenario. 

 
Risk reduction standards (RRS) are based on risk assessment procedures for standard or 
site-specific exposure assumptions.  The exposure assumptions used by EMA as listed in 
HSRA Rule Chapter 391-3-19, Appendix III, Table 3 to calculate the RRS are as follow: 

Parameter Units Type 1 Type 3 Type 4 
THI, Total Hazard Index  unitless 1 1 1 

TR, Target Risk unitless 10-5 for class A & B 10-5 for class A & B 10-5 for class A & B 
BW, body weight kg 70 (HSRA Rule) 70 (HSRA Rule) 70 (HSRA Rule) 

AT, averaging time years 70 (HSRA Rule) 70 (HSRA Rule) 70 (HSRA Rule) 
EF, exposure frequency days/yr 350 (HSRA Rule) 250 (HSRA Rule) 250 (HSRA Rule) 
ED, exposure duration yr 30 (HSRA Rule) 25 (HSRA Rule) 25 (HSRA Rule) 

Irw, daily water ingestion rate L/day 2 (HSRA Rule) 1 (HSRA Rule) 1 (HSRA Rule) 

Irsoil, soil ingestion rate mg/day 114 (HSRA Rule) 50 (HSRA Rule) 50 (HSRA Rule) 

Irair, daily inhalation rate m3/day 15 (HSRA Rule) 20 (HSRA Rule) 20 (HSRA Rule) 

VF m3/kg Chemical-specific Chemical-specific 
Chemical-

specific 
PEF, particulate emission 

factor m3/kg 
4.63 x 109 (HSRA 

Rule) 
4.63 x 109 (HSRA 

Rule) 
4.63 x 109 (HSRA 

Rule) 
K, water-to-air volatization 

factor L/m3 0.5 (HSRA Rule) 0.5 (HSRA Rule) 0.5 (HSRA Rule) 
 
The toxicity values used for the calculations were from the most recent version of 
USEPA’s Regional Screening Level Summary Table (May 2014) and updated with 
current Integrated Risk Information System (IRIS) values, where applicable.  The soil-to-
air volatilization factors (VF) were calculated for volatile compounds using chemical-



specific information presented in USEPA’s Regional Screening Level – Chemical-specific 
Parameters Supporting  Table (May 2014) and the standard assumptions listed in the 
HSRA Rule Chapter 391-3-19, Appendix III, Table 3.  
 
A summary of the calculation results for the Type 1 RRS for soils is included in Table A-
1.  The individual calculation spreadsheets for the carcinogenic and non-carcinogenic 
risk-based calculations and soil-to-air volatilization factors (These spreadsheets include 
the toxicity and exposure assumption values) are presented in Attachment A by analyte.  
A summary of the calculation results for the Type 1, 3, and 4 RRS for groundwater is 
included in Table A-2.  The individual risk-based calculation spreadsheets are presented 
in Attachment B by analyte.  When the Type 4 RRS was lower than the Type 1/3 RRS, 
the 1/3 RRS was used as the overall RRS. 



TABLE A-1
SUMMARY OF TYPE 1 RRS CRITERIA FOR SOILS

1 of 1

Parameters VF-soil-to-air (1)
HSRA Appendix I 
Notification Conc.

Groundwater 
Type 1 RRS

Type 1 GW x 
100

Risk-Based Non-
carcinogenic Value (2)

Risk-Based 
Carcinogenic Value (3)

Risk-Based Soil 
Type 1 RRS

Overall Type 1 
RRS

m 3 /kg g/kg g/L g/kg g/kg g/kg g/kg g/kg

Volatile Organic Compounds

1,1,1-Trichloroethane 1.55E+03 5440 200 20000 1.07E+07 -- 1.07E+07 20000

1,1,2-Trichloroethane 8.81E+03 500 5 500 2.45E+03 1.67E+04 2.45E+03 500

1,1-Dichloroethane 2.11E+03 30 4000 400000 1.28E+08 4.21E+04 4.21E+04 42100

1,1-Dichloroethene 8.64E+02 360 7 700 2.38E+05 -- 2.38E+05 700

cis-1,2-Dichloroethene 2.74E+03 530 70 7000 1.28E+06 -- 1.28E+06 7000

Toluene 5.64E+03 14400 1000 100000 2.22E+07 -- 2.22E+07 100000

Tetracholoroethene 2.64E+03 180 5 500 1.42E+05 3.15E+05 1.42E+05 500

Trichloroethene 2.44E+03 130 5 500 6.65E+03 1.82E+04 6.65E+03 500

Xylenes 7.84E+03 20000 10000 1000000 1.08E+06 -- 1.08E+06 1000000

Vinyl chloride 5.81E+02 40 2 200 7.75E+04 3.55E+03 3.55E+03 200

PCBs

Arochlor-1242 NA 1550 0.5 50 7.47E+03 -- 7.47E+03 1550

Arochlor-1248 NA 1550 0.5 50 7.47E+03 -- 7.47E+03 1550

Arochlor-1254 NA 1550 0.5 50 7.47E+03 1.28E+04 7.47E+03 1550

Arochlor-1260 NA 1550 0.5 50 7.47E+03 -- 7.47E+03 1550

Total PCBS NA 1550 0.5 50 -- -- -- 1550

Notes:

(1) VF (LS x V x DH)

A

(2) Eq. 7 from RAGS Part B

(3) Eq. 6 from RAGS Part B

--  No data avialable

ED x EF x [((1/RfDo) x 10-6 x Irsoil) + ((1/RfDi) x Irair x (1/VF + 1/PEF))]

TR x BW x AT x 365

EF x ED x [(Sfo x 10-6 kg/mg x Irsoil) + (Sfi x Irair x [1/VF + 1/PEF])]

x
(3.14 x  x T)1/2

(2 x Dei x E x Kas x10-3 kg/g)

THI x BW x AT x 365

VOC-PCB-RRS Summary-Table A-1



TABLE A-2
SUMMARY OF TYPE 1, 3, AND 4 RRS CRITERIA FOR GROUNDWATER

1 of 1

Parameters
Type 1/3 RRS 
(Appendix III)

Risk-Based Non-
carcinogenic Value (1)

Risk-Based Carcinogenic 
Value (2)

Risk-Based GW 
Type 4 RRS

Overall Type 4 
RRS

g/L g/L g/L g/L g/L

Volatile Organic Compounds

1,1,1-Trichloroethane 200 -- 1.36E+04 1.36E+04 13600

1,1,2-Trichloroethane (2)
5 4.09E+02 4.64E+00 4.64E+00 5

1,1-Dichloroethane (2)
4000 2.04E+04 4.64E+01 4.64E+01 4000

1,1-Dichloroethene (2)
7 5.24E+02 -- 5.24E+02 524

Acetone 4000 4.56E+04 -- 4.56E+04 45620

Carbon tetrachloride 5 1.70E+02 1.02E+01 1.02E+01 10.2

Chloroethane 10 2.92E+04 -- 2.92E+04 29200

Chloroform (Trichloromethane) 100 2.24E+02 3.42E+00 3.42E+00 100

cis-1,2-Dichloroethene 70 2.04E+02 -- 2.04E+02 204

Methyl tert butyl ether (MTBE) -- 8.76E+03 2.63E+02 2.63E+02 263

Toluene 1000 5.24E+03 -- 5.24E+03 5241

trans-1,2-Dichloroethene 100 2.04E+03 -- 2.04E+03 2044

Tetrachloroethene 5 9.81E+01 2.56E+02 9.81E+01 98

Trichloroethene 5 5.24E+00 1.92E+01 5.24E+00 5.24

Vinyl chloride 2 1.50E+02 3.27E+00 3.27E+00 3.27

Notes:

(1) Eq. 2 from RAGS Part B

(2) Eq. 1 from RAGS Part B

-- No data available

TR x BW x AT x 365
EF x ED x [(Sfi x K x Ira) + (SF0 x Irw)]

THI x BW x AT x 365
EF x ED x [(1/RfDi x K x Ira) + (1/RfDo x Irw)]

VOC-RRS Summary-Table A-2



 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

SOIL TOXICITY/VF CALCULATIONS



















































 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 
 

GROUNDWATER TOXICITY CALCULATIONS 

































 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

HISTORIC INVESTIGATION INFORMATION 

D-1: FIGURE 10 & TABLE 5 (EMA Focused Investigation Report, June 25, 2012) 

D-2: FIGURE 12 (EMA Focused Investigation Report, June 25, 2012) 

D-3: SLUDGE DRYING BED CLOSURE REPORT (Craig-Lynes, 1985) 

D-4: CONFIRMATORY SOIL SAMPLE LOCATIONS / GROUNDWATER SAMPLE 
DATA (EMA, November 2013) 

D-5: FIGURE 3 (EMA, Supplemental Investigation Report, July 1, 2014) 

 



 
 
 
 
 
 
 
 
 
 

D-1: FIGURE 10 & TABLE 5 (EMA Focused Source Investigation Report, June 25, 
2012) 
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D-2: FIGURE 12 (EMA Focused Source Investigation Report, June 25, 2012) 
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D-3: SLUDGE DRYING BED CLOSURE REPORT (CRAIG-LYNES, 1985) 











 
 
 
 
 
 
 
 
 
 

D-4: CONFIRMATORY SOIL SAMPLE LOCATIONS/GROUNDWATER SAMPLE 
DATA (EMA, November 2013) 
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SAMPLE ID DEPTH PARAMETER (1) RESULT NC

S-1 SURFACE (2) ACETONE 67 ug/kg 2740
CHLOROFORM 79 ug/kg 680

BARIUM 26.5 mg/kg 500
CHROMIUM 42.9 mg/kg 1200

COPPER 745 mg/kg 1500
LEAD 45.5 mg/kg 400

SILVER 38.4 mg/kg 10

S-1D 6" SILVER BDL (2.8) mg/kg
S-2 SURFACE CHLOROFORM 13 ug/kg 680

cis-1,2 DCE 3.9 ug/kg 530
TCE 91 ug/kg 130

BARIUM 72.9 mg/kg 500
CHROMIUM 411 mg/kg 1200

COPPER 648 mg/kg 1500
LEAD 81.5 mg/kg 400

SILVER 3.58 mg/kg 10
S-3 SURFACE TCE 18 ug/kg 130

BARIUM 178 mg/kg 500
CHROMIUM 114 mg/kg 1200

COPPER 2290 mg/kg 1500
LEAD 195 mg/kg 400

SILVER 6.02 mg/kg 10

S-3D 6" COPPER 583 mg/kg 1500
S-4 SURFACE COPPER 42.2 mg/kg 1500

SILVER 10.7 mg/kg 10
S-5 SURFACE COPPER 255 mg/kg 1500

SILVER BDL (2.8) mg/kg 10
S-6 SURFACE COPPER 1250 mg/kg 1500

SILVER 3.62 mg/kg 10
S-7 SURFACE COPPER 410 mg/kg 1500

SILVER BDL (2.83) mg/kg 10
CONF-1 SURFACE COPPER 410 mg/kg 1500

SILVER BDL (2.83) mg/kg 10
CONF-2 SURFACE COPPER 410 mg/kg 1500

SILVER BDL (2.83) mg/kg 10
CONF-3 SURFACE COPPER 410 mg/kg 1500

SILVER BDL (2.83) mg/kg 10
CONF-4 SURFACE COPPER 410 mg/kg 1500

SILVER BDL (2.83) mg/kg 10

NOTES
(1) - Soil samples were analyzed for TCL VOCs, barium, cadmium, chromium, copper, lead, silver
and total cyanide
(2) - Surface is 0 - 3" beneath the former concrete pad

SOIL SAMPLE DETECTION SUMMARY RESULTS
FORMER <90 DAY HAZARDOUS WASTE STORAGE AREA

SOUTHERN STATES, LLC























































 
 
 
 
 
 
 
 
 
 

D-5: FIGURE 3 (EMA, Supplemental Investigation Report, July 1, 2014) 
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APPENDIX E 

MILESTONE SCHEDULE



MILESTONE SCHEDULE
SOUTHERN STATES, LLC

30 GEORGIA AVENUE
HAMPTON, GEORGIA

Corrective Action Activity 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Ecological Risk Assessment
ISCO injection
Quarterly GW Sampling/Report 
File GW Restriction Covenant
Semiannual Progress Report 

Corrective Action Activity 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Quarterly GW Sampling/Report    
Isolation of Little Bear Creek
Limited Soil Removal
Landfill Cap
Semiannual Progress Reports   
Update CSM 
VRP Compliance Status Report X

First Year
Month 5 Month 6 Month 12Month 3 Month 4 Month 7 Month 8 Month 9 Month 10 Month 11

Month 2 Month 3 Month 4 Month 8

Month 1 Month 2

Second Year

Month 9 Month 10 Month 11 Month 12Month 5 Month 6 Month 7Month 1

Milestone Sched.xls



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

 RESPONSE TO EPD COMMENTS JANUARY 23, 2013 

FOCUSED SOURCE INVESTIGATION REPORT 

EMA JUNE 25, 2012 

  

 
 

 



RESPONSE TO COMMENTS 
FOCUSED SOURCE INVESTIGATION REPORT 

EMA, LLC 
JUNE 25, 2012 

Comment No. 1: Section 1.1, Facility Operations — The first paragraph, sixth sentence states that all equipment 
manufactured or serviced at the facility utilized pure mineral oil (based upon information provided in a 
specification dated 1963). The information does not account for the period of time between 1940 and 1962, or 
after 1963. The information provided does not conclusively demonstrate that PCB-containing oil was not 
historically used at the site. Please revise. 

Response:  No known use of PCB-containing oil other than historic transformers for on-site power 
distribution has been identified.  Revised in Section 3.3.2 of the VRP. 

 

Comment No. 2 : Section 2,1.2, Bedrock Groundwater Quality— The first paragraph, third sentence states 
that the vertical extent of bedrock groundwater contamination has been defined in the center of the property. The 
bedrock groundwater plume is not present at this location; hence, this statement is not applicable. Furthermore, the 
plume of contamination has not been defined vertically within the bedrock at well locations MW-19, MW-28, 
MW-31, MW-32, MW-33 and MW-34. Revise the statement. 

Response:  Revised.  See section 3.4.2 of the VRP. 

 
Comment No. 3 : Section 2.2, Site Soils, Section 2.4 (Sediment) & Section 5.4 (Sediment) — 
Contaminants identified in both soil and sediment must be delineated to site background concentrations. 
Please revise all appropriate text, tables and figures as needed. 

Response:  Not applicable.  Soils have been delineated to Type 1 RRS. 
 

Comment No. 4 : Section 3.0, Potential Source Areas — 

a) Trichloroethene (TOE) is present in saturated soil and groundwater at the facility. Please provide detailed 
information regarding historic usage of TCE at the facility in this section (dates used, locations where it was 
used, quantity, waste generation & disposal, etc.). 

Response:  As discussed in the Focused Source Investigation Report (EMA June 2012), TCE was 
used from the 1940’s to 1972 when it was replaced with 1,1,1-TCA.  The specific locations used are 
unknown with the exception of the main manufacturing building where the former vapor 
degreaser was located.  Amounts used and specific waste disposal practices of that period are 
unknown. 

 

b) Poly Chlorinated Biphenyls (PCBs) have been identified in on-site soil and sediment. Please provide 
additional discussion that may help to clarify the potential historical source(s) of PCBs. 

Response:  No known use of PCB-containing oil other than historic transformers for on-site power 
distribution has been identified.  Revised in Section 3.3.2. 

 

c) Include the electroplating area as a potential source area in this section. Include the dates of service, raw 
process chemicals utilized, waste types and quantities generated, and waste disposal information, with an 
emphasis on details prior to 1980. Clarify whether any pre-1980 wastes from the electroplating operations were 
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RESPONSE TO COMMENTS 
FOCUSED SOURCE INVESTIGATION REPORT 

EMA, LLC 
JUNE 25, 2012 

disposed in the on-site landfill. If not, clarify where the electroplating wastes were disposed. Based upon EPD's 
current understanding of the electroplating operations, hazardous waste generated, and the lack of 
investigation activities documented in this area, please provide a soil sampling scheme for the electroplating 
building. Sample locations should be biased toward suspect current and historical process areas. Laboratory 
analysis should include RCRA metals, cyanide, and VOCs, along with other process metals historically used 
in this area. 

Response:  The former and current electroplating (EP) areas should not be considered potential 
source areas of chlorinated VOCs as no solvents are directly used in the electroplating process.  
Raw materials of the electroplating process include copper, tin, hydrochloric acid, nitric acid, 
sulfuric acid, silver, potassium cyanide, and potassium stannate.  The locations of the former and 
current processes are illustrated on Figure 2.  It is not known when the former EP area was first 
utilized but operations continued up to 1978.  The former EP operation was a small hand 
application process with no large tanks and utilized an acid cleaning process only.  A groundwater 
sample was collected on April 26, 2013 from monitoring well MW-21 located immediately 
downgradient of the former EP area.  Only copper and zinc were reported at concentrations of 
0.0261 mg/L and 0.0441 mg/L, respectively.  The concentrations are well below the NC.  The 
groundwater purge form and laboratory data are presented in Attachment 1. 

It is unknown as to the disposition of waste from the former EP operation.  The current operation 
has been operational since 1978 to present day.  No reportable spills have occurred.  Waste 
generated from the current EP operation has been disposed off site.    

EPD conducted a site inspection on August 28 2013, in which the floor and wall adjacent to the 
current EP process acid bath tanks were noted as being stained.  EPD requested a hazardous waste 
determination be made and appropriate cleanup be performed.  The area was cleaned and 
confirmatory sampling reported to EPD indicated the concrete was non-hazardous for metals.  

 

d) Information regarding the foundry operations, including dates and wastes generated should be provided. 
Also include waste disposal information (both on and off-site, as applicable). 

Response:  The former foundry operated in the location illustrated on Figure 2 of the VRP from 
approximately the 1940’s to 1993 and utilized aluminum, brass, iron, and sand.  Sand and 
associated iron slag was reportedly disposed in the former landfill during its’ operation as 
confirmed during soil sample collection activities in this area. 

 

e) Item #2, Former Vapor Degreaser: The text states that the source of 1,1,1-Trichloroethane (1,1,1- TCA) at the 
facility is the former Vapor Degreaser Unit. Historically, a single soil sample at a depth of 5 ft. was collected 
adjacent to the unit location. No additional information is provided regarding dates of operation, operational 
characteristics (such as whether or not it had secondary containment or if the floor was cracked or sealed), the 
closure or conversion of the tank and surrounding floor area, Therefore, Southern States should propose 
additional soil borings in this location for analysis of VOCs via EPA methods 8260B and 5035. 
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RESPONSE TO COMMENTS 
FOCUSED SOURCE INVESTIGATION REPORT 

EMA, LLC 
JUNE 25, 2012 

Response:  The text of the report correctly identifies the former vapor degreaser as the only known 
process utilizing 1,1,1-TCA.  The unit utilized 1,1,1-TCA at the location illustrated on Figure 2 from 
1972 to 1994.  A pipe carried the condensate from the unit, penetrated the concrete floor, ran 
underground, and discharged to the Fire Protection Pond as illustrated on Figure 2.  Soil sample B-
5-5 was collected by GeoSciences in 1993 reportedly at the pipe penetration of the concrete floor.  
The soil sample was free of detectable VOCs.  If a surface spill from the unit occurred, this is the 
most likely location of impact.  No further action is warranted. 

 

f) Item #3, Former Sludge Drying Bed: Include information regarding the area and depth of the bed(s), how 
the bed(s) were closed, the quantity of waste material and/or contaminated soil that was removed, where the 
waste and/or soil was disposed, and any other pertinent information. Include a discussion of soil confirmation 
sample results for metals and cyanide. 

Response:  See section 3.3.1 of the VRP. 

 

g) Item #5, Drum Storage Areas: Provide information regarding the floor drain located in the East Drum 
Storage Area. Indicate the point of discharge for the floor drain, and whether the floor drain still exists or has 
been closed. 

Response:  The floor drain was located in the center of the former enclosed east side drum storage 
shed.  The drainage pipe ran north from the shed to the approximate location of soil boring ED-05 
presented on Figure 3 of the Supplemental Investigation Report, EMA July 2014.  The floor drain 
has been paved over. 

 

h) Include detailed information regarding the current hazardous waste storage area(s). Include dates of 
operation, current and historical information regarding products and wastes stored, floor drain discharges, 
concrete floor conditions, etc. 

Response:  The hazardous waste storage area referenced above is now referred to as the former 
hazardous waste storage area illustrated on Figure 2.  The area was utilized from approximately 
1983 to November 2013.  The area was covered with a concrete base and berm.  One shallow 
concrete sump existed as it also collected sludge supernatant which was pumped to the 
wastewater treatment system.  Spent TCA would have been stored here from 19XX to 1994 when it 
was discontinued.  Other wastes historically stored here include hydrochloric/sulfuric acid (D001), 
electroplating sludge (F006,D006, D008), spent silver potassium cyanide (F007, D011), spent media 
blast (D008), used cutting oil (D008), and spent tin dip quench (D005, D008).  The area was 
decommissioned in November 2013 as discussed in section 3.3.1 of the VRP. 

 

i) Page 15, discussion of aerial photograph review: 

 Please add observations for aerial photographs dated 1986, 1993, 2005 & 2006. 
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RESPONSE TO COMMENTS 
FOCUSED SOURCE INVESTIGATION REPORT 

EMA, LLC 
JUNE 25, 2012 

 Please explain the possible drainage ditches observed in the 1964 aerial photograph. 

Response:  No significant changes were observed from 1986-2006.  Possible drainage ditches 
running north south were observed.  No other significance can be discerned. 

 

Comment No. 5 : Section 4.2.3, Former Landfill— Please provide a figure depicting data obtained for the MIP 
investigation. 

Response:  A table summarizing the highest CVOC response detected at each location and 
associated depth is provided and Figure 12 from the report is reproduced here as Attachment 2. 

 

Comment No. 6 : Section 5.1, Supplemental Investigation— Page 26, Former Inactive Landfill metals results 
discussion: submit groundwater purging and sampling forms for all wells sampled as part of the Focused 
Source Investigation. 

Response:  See Attachment 3. 

 

Comment No. 7 : Section 5.2, Sub-Surface Soil — Submit boring logs that include Unified Soil Classification 
System (USCS) soil classification and Photo Ionization Detector (PID) readings for soil boring locations BH-1 
and BH-2. The analytical data for soil and groundwater should be tabulated and presented on a figure. 

Response:  See Attachment 4 for the stratigraphic logs and revised Figure 12. 

 

Comment No. 8 : Section 5.4, Sediment —Regarding delineation of PCBs in sediment at Little Bear 
Creek/Beaver Pond, further vertical delineation is required at sediment sample locations SED-2, SED-3, 
SED-10, SED-13, POND-S and POND-M. 

Response:  Not applicable.  Sediment samples have been delineated to Type 1 RRS.  An ecological 
risk assessment is proposed in section 4.5 of the VRP. 

 

Comment No. 9 : Section 6.0, Source Investigation Findings & Conclusions — 

a) Page 32, 4th paragraph states, "No significant levels of PCBs were detected in the soil within the former 
landfill". A review of the analytical data indicates that all five soil boring locations within the landfill have 
exceedances of the residential Risk Screening Levels (RSLs) for PCBs presented on the United States 
Environmental Protection Agency (USEPA) Region 3 Regional Screening Table: 
http://www,epa.cov/req3hwmd/risk/humankb-concentration table/index, htm. Revise this statement. 

Response:  Soils have been delineated to Type 1 RRS. 

b) Page 32, last paragraph states, ".,.all previously suspected sources discussed in this report have been 
eliminated as potential source areas for contamination". As noted above, exceedances of the RSL.s for PCBs 
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RESPONSE TO COMMENTS 
FOCUSED SOURCE INVESTIGATION REPORT 

EMA, LLC 
JUNE 25, 2012 

were noted in all five soil borings performed within the landfill at depths ranging from 1 to 3 feet, indicating 
the fill material within the landfill is the source of PCBs. Revise this statement. 

Response:  Not applicable.  Delineated to Type 1 RRS. 

 

Comment No. 10: Table 6, Summary of Detected PCBs in Soil and Table 8, Summary of Detected 
Analytes in Sediment — Concentrations of PCBs in both soil and sediment should be compared to the 
residential RSLs. 

Response:  Soils have been delineated to Type 1 RRS.  Sediment is discussed in section 3.6 of the 
VRP 

 

Comment No. 11: Figure 10, Historical Soil Sample Locations — The following historical soil sample 
locations should be added to this figure: SB-4 and B-23 through B-27 (adjacent to the former sludge drying bed 
area); 6-28 and B-29 (located within the former landfill); B-30 (adjacent to the Fire Pond); B-20 (adjacent to 
well MW-20); and 6-22 (adjacent to well MW-22). 

Response:  Historic soil sample location SB-4 adjacent to the former sludge impoundment (drying 
bed) is correctly identified as B-4 on Figure 10.  Soil sample locations B-23, B-24, B-25, and B-26 
adjacent to the former sludge impoundment (drying bed) are correctly identified on Figure 10.  
Soil sample location B-27 corresponds to monitoring well MW-23.  Soil sample location B-28 
corresponds to monitoring well location MW-24.  No soil sample location B-29 (located within the 
former landfill) has been located in any historic report located (GeoSciences or CRA).   No soil 
sample location B-30 (located adjacent to the Fire Pond) has been located in any historic report 
located (GeoSciences or CRA). Soil sample location B-20 corresponds to monitoring well location 
MW-20.  Soil sample location B-22 corresponds to monitoring well MW-22.     

 

Comment No. 12 : Figure 14, Sediment Sample Locations/Results—This figure does not depict the 
location of the creek from SED-2 to the Beaver Pond, and the Beaver Pond discharge to the site property 
boundary. Please revise this figure to include the information, 

Response:  Little Bear Creek from SED-2 to the former Beaver Pond is illustrated on Figure 2.  As 
the property encompasses a large tract of land west of the former Beaver Pond this can not easily 
be shown on a standard figure.  The overall property boundaries are illustrated on the property 
plan included as Appendix B of the VRP. 

 

Comment No. 13 : Appendix G, Laboratory Analytical Reports — The following data provided in laboratory 
analytical packages contained in this appendix should be tabulated and presented in the body of the Report: 

 Data for MIP soil and groundwater samples. 

 Metals and cyanide data for groundwater samples MW-3, MW-9, MW-13 and MW-39. 
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RESPONSE TO COMMENTS 
FOCUSED SOURCE INVESTIGATION REPORT 

EMA, LLC 
JUNE 25, 2012 
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 PCB in groundwater for samples obtained February 2012. 

Response:  Separate tables are provided in Attachment 5. 

 

Comment No. 14 : General Comment Regarding PCBs in Soil & Sediment— Exceedances of the 
Residential RSLs were observed for PCBs in both soil and sediment. Cleanup of PCBs is 
administered through USEPA Region IV offices under 40 CFR 761.61, PCB Remediation Waste. Therefore, 
joint USEPA/EPD coordination is necessary to address PCBs in soil and sediment, 

Response:  Soils have been delineated to Type 1 RRS.  Sediment is discussed in section 3.6 of the 
VRP. 

 

Comment No. 15: General Comment Regarding Soil Boring Logs and Monitoring Well 
Construction Forms - A comprehensive collection ofall soil boring logs and groundwater monitoring well 
schematics should be provided in the revised Report.. 

Response:  All historic boring and monitoring well logs have been previously provided in the 
CRA, Site Assessment Report and revised Corrective Action Plan.  All EMA data has been 
provided in each of the subsequent EMA reports. 



 

 

 

 

 

 

ATTACHMENT 1 
 

MW-21 PURGE RECORD  
&  

LABORATORY DATA
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May 07, 2013

Dear Order No:

RE:

Analytical Environmental Services, Inc. received samples on  
for the analyses presented in following report.  

FAX:
TEL:

1

No problems were encountered during the analyses. Additionally, all results for the associated

Quality Control samples were within EPA and/or AES established limits.  Any discrepancies 

associated with the analyses contained herein will be noted and submitted in the form of a 

project Case Narrative. 

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Environmental Water, 

soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/12-06/30/13.

-AIHA-LAP, LLC Laboratory ID: 100671 for  Industrial Hygiene samples (Organics, 

Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental 

Microbiology (Fungal) effective until 09/01/13.

These results relate only to the items tested.  This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

(770) 271-4628
(770) 271-8944

Project Manager

1304P53

John Schwaller
Environmental Management Associates, LLC
5262 Belle Wood Ct.
Buford GA 30518

Southern States

Mirzeta Kararic

4/27/2013 9:47:00 AM

John Schwaller:
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1304P53-001

7-May-13Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Aqueous

4/26/2013 3:30:00 PM

MW-21

Matrix:

Collection Date:

Client Sample ID:

Southern States

Environmental Management Associates, LLC

Lab ID:

Project Name:

Analyst

(E200.7)Total Metals by ICP      E200.7

Arsenic BRL 0.0100 mg/L 175567 1 05/03/2013 18:49 TA

Cadmium BRL 0.0050 mg/L 175567 1 05/03/2013 18:49 TA

Chromium BRL 0.0100 mg/L 175567 1 05/03/2013 18:49 TA

Copper 0.0261 0.0250 mg/L 175567 1 05/03/2013 18:49 TA

Lead BRL 0.0100 mg/L 175567 1 05/03/2013 18:49 TA

Nickel BRL 0.0200 mg/L 175567 1 05/03/2013 18:49 TA

Silver BRL 0.0050 mg/L 175567 1 05/03/2013 18:49 TA

Zinc 0.0441 0.0200 mg/L 175567 1 05/03/2013 18:49 TA

(SM4500-CN-E)Total Cyanide   (SM4500 CN-C, E)

Cyanide, Total BRL 0.010 mg/L 175532 1 05/01/2013 10:00 CG

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J        Estimated value detected below Reporting Limit
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7-May-13Date:Analytical Environmental Services, Inc

Client:

Dates Report
Lab Order:

Project:

Lab Sample ID Client Sample ID Test NameCollection Date Matrix TCLP Date Prep Date Analysis Date

1304P53

Southern States

Environmental Management Associates, LLC

1304P53-001A MW-21 4/26/2013   3:30:00PM Aqueous Total Metals by ICP 05/02/2013 05/03/2013

1304P53-001C MW-21 4/26/2013   3:30:00PM Aqueous Total Cyanide 04/30/2013 05/01/2013

Page 5 of 8



7-May-13Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Southern States

1304P53

Environmental Management Associates, LLC

175532

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175532MBLK 05/01/2013Total Cyanide   (SM4500 CN-C, E)

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 04/30/2013 243131MB-175532

5090842

Cyanide, Total 0.010BRL 00 0 0 0 0 0 0

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175532LCS 05/01/2013Total Cyanide   (SM4500 CN-C, E)

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 04/30/2013 243131LCS-175532

5090843

Cyanide, Total 0.0100.2563 00.2500 0 103 90 110 0 0

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175532MS 05/01/2013Total Cyanide   (SM4500 CN-C, E)

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 04/30/2013 2431311304M89-001BMS

5090856

Cyanide, Total 0.0100.1638 00.2500 0 65.5 90 110 0 S0

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175532MSD 05/01/2013Total Cyanide   (SM4500 CN-C, E)

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 04/30/2013 2431311304M89-001BMSD

5090857

Cyanide, Total 0.0100.1683 200.2500 0 67.3 90 110 0.1638 S2.71

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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7-May-13Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Southern States

1304P53

Environmental Management Associates, LLC

175567

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175567MBLK 05/03/2013Total Metals by ICP      E200.7

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 05/02/2013 243333MB-175567

5094890

Arsenic 0.0500BRL 00 0 0 0 0 0 0

Cadmium 0.0050BRL 00 0 0 0 0 0 0

Chromium 0.0100BRL 00 0 0 0 0 0 0

Copper 0.0250BRL 00 0 0 0 0 0 0

Lead 0.0100BRL 00 0 0 0 0 0 0

Nickel 0.0200BRL 00 0 0 0 0 0 0

Silver 0.0050BRL 00 0 0 0 0 0 0

Zinc 0.0500BRL 00 0 0 0 0 0 0

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175567LCS 05/03/2013Total Metals by ICP      E200.7

Units: Prep Date:Sample ID: Client ID: Run No:mg/L 05/02/2013 243333LCS-175567

5094889

Arsenic 0.05001.023 01.000 0 102 85 115 0 0

Cadmium 0.00501.034 01.000 0 103 85 115 0 0

Chromium 0.01001.031 01.000 0 103 85 115 0 0

Copper 0.02501.010 01.000 0 101 85 115 0 0

Lead 0.01001.026 01.000 0 103 85 115 0 0

Nickel 0.02001.032 01.000 0 103 85 115 0 0

Silver 0.00500.1012 00.1000 0 101 85 115 0 0

Zinc 0.05001.033 01.000 0 103 85 115 0 0

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175567MS 05/03/2013Total Metals by ICP      E200.7

151525 Units: Prep Date:Sample ID: Client ID: Run No:mg/L 05/02/2013 2433331304P45-004AMS

5094893

Arsenic 0.05001.022 01.000 0 102 70 130 0 0

Cadmium 0.00501.021 01.000 0 102 70 130 0 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit

Page 7 of 8



7-May-13Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Southern States

1304P53

Environmental Management Associates, LLC

175567

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175567MS 05/03/2013Total Metals by ICP      E200.7

151525 Units: Prep Date:Sample ID: Client ID: Run No:mg/L 05/02/2013 2433331304P45-004AMS

5094893

Chromium 0.01001.010 01.000 0 101 70 130 0 0

Copper 0.02501.015 01.000 0 101 70 130 0 0

Lead 0.01001.004 01.000 0 100 70 130 0 0

Nickel 0.02001.008 01.000 0 101 70 130 0 0

Silver 0.00500.09965 00.1000 0 99.6 70 130 0 0

Zinc 0.05001.009 01.000 0 101 70 130 0 0

RPT Limit QualAnalyte Result SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit

SampleType: BatchID: Analysis Date: Seq No:TestCode: 175567MSD 05/03/2013Total Metals by ICP      E200.7

151525 Units: Prep Date:Sample ID: Client ID: Run No:mg/L 05/02/2013 2433331304P45-004AMSD

5094895

Arsenic 0.05001.019 201.000 0 102 70 130 1.022 0.275

Cadmium 0.00501.015 201.000 0 102 70 130 1.021 0.510

Chromium 0.01001.006 201.000 0 101 70 130 1.010 0.387

Copper 0.02501.014 201.000 0 101 70 130 1.015 0.049

Lead 0.01001.002 201.000 0 100 70 130 1.004 0.232

Nickel 0.02001.003 201.000 0 100 70 130 1.008 0.458

Silver 0.00500.09907 200.1000 0 99.1 70 130 0.09965 0.580

Zinc 0.05001.008 201.000 0 101 70 130 1.009 0.165

Qualifiers:   

 J              Estimated value detected below Reporting Limit

BRL       Below reporting limit H      Holding times for preparation or analysis exceeded

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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MIP CVOC RESPONSE SUMMARY 
& 

FIGURE 12 
 (EMA, Focused Source Investigation Report, June 25, 2012)
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STRATIGRAPHIC LOGS BH-1 & BH-2 
 

REVISED FIGURE 12
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10-21-2014  C:\Program Files\mtech2010\EMA Well Logs\619 - Southern States\BH-1.bor

EMA, LLC
5262 Belle Wood Court, Ste A

Buford, GA 30518

Proj. No 619

Hampton, GA 30228
30 Georgia Avenue

Southern States, LLC

Stratigraphic & Instrumentation Log BH-1

(Page 1 of 1)

Date Completed : 1/10/12

Northing Coordinate : 

Easting Coordinate : 

Survey By : 

Driller/Equipment : GeoLab/GeoProbe DT6600

Surface Elev. : 

Top of Casing elev. : 

Logged By : J. Schwaller
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Lab No.

BH-1 17-20

Well Construction
Information

WELL CONSTRUCTION

Drilling Method: 
Hole Diameter: 

WELL CASING: 
Material : 
Diameter : 
Joints : 
Interval (ft. bgs): 

WELL SCREEN

Material : 
Diameter : 
Joints : 
Opening : 
Interval (ft. bgs): 

FILTER PACK: 
Placement Method: 
Volume : 
Interval (ft. bgs): 

ANNULUS SEAL: 
Placement Method: 
Volume : 
Interval (ft. bgs): 

PROTECTIVE CASING

Above/Flush : 
Cap : 

DEVELOPMENT: 

NOTES:

Boring abandoned with bentonite pellets.

AR

ML

SM

SM

FILL - SAND, GRAVEL, fine, 
black,brown, dry

NATIVE   ML/CL-SAND/CLAY, fine, 
medium, orange/brown, dry

wet

saprolite
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EMA, LLC
5262 Belle Wood Court, Ste A

Buford, GA 30518

Proj. No 619

Hampton, GA 30228
30 Georgia Avenue

Southern States, LLC

Stratigraphic & Instrumentation Log BH-2

(Page 1 of 1)

Date Completed : 1/10/12

Northing Coordinate : 

Easting Coordinate : 

Survey By : 

Driller/Equipment : GeoLab/GeoProbe DT6600

Surface Elev. : 

Top of Casing elev. : 

Logged By : J. Schwaller
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BH-2 22-25

Well Construction
Information

WELL CONSTRUCTION

Drilling Method: 
Hole Diameter: 

WELL CASING: 
Material : 
Diameter : 
Joints : 
Interval (ft. bgs): 

WELL SCREEN

Material : 
Diameter : 
Joints : 
Opening : 
Interval (ft. bgs): 

FILTER PACK: 
Placement Method: 
Volume : 
Interval (ft. bgs): 

ANNULUS SEAL: 
Placement Method: 
Volume : 
Interval (ft. bgs): 

PROTECTIVE CASING

Above/Flush : 
Cap : 

DEVELOPMENT: 

NOTES:

Boring abandoned with bentonite pellets.

AR

ML

SM

SM

FILL - SAND, GRAVEL, fine, 
black,brown, dry

NATIVE   ML/CL-SILT/CLAY, fine, 
medium, orange/brown, dry

wet

saprolite
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MIP SOIL & GROUNDWATER DATA SUMMARY TABLES 
 

INVESTIGATION GROUNDWATER DATA SUMMARY 
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MIP SOIL DATA 
Sample  Location Date Depth (ft bgs) Contaminant Concentration (μg/kg) 
MIP – 11 (MW-39) 3/4/2011 21-23 1,1,1-TCA 27 
   1,1,2-TCA 33 
   1,1-DCA 420 
   1,1-DCE 1400 
   Chloroform 5.9 
   cis 1,2-DCE 540 
   PCE 38 
   TCE 78,000 
   Vinyl Chloride 71 
     
  31-32 1,1-DCA 6.9 
   1,1-DCE 16 
   TCE 9000 
     
  35 1,1 DCA 230 
   1,1-DCE 750 
   TCE 35,000 
     
MIP-4 (TP-3) 3/4/2011 21-22 1,1,1-TCA 2200 
   1,1-DCA 1300 
   1,1-DCE 110 
   Chlorethane 7.0 
   Chloroform 4.4 
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MIP GROUNDWATER DATA 
Sample  Location Date Contaminant Concentration (μg/L) 
MIP – 4 (TP-4) 3/11/2011 1,1,1-TCA 24 
  1,1-DCA 5.8 
  1,1-DCE 11 
  Acetone 56 
  TCE 14 
    
    
MIP-7 (TP-3) 3/11/2011 1,1,1-TCA 1300 
  1,1-DCA 450 
  1,1-DCE 910 
  Chloroethane 33 
  cis-1,2-DCE 40 
  TCE 510 
  Vinyl Chloride 8.4 
    
MIP-11 (MW-39) 3/11/2011 1,1-DCE 5000 
  TCE 180,000 
    
 4/1/2011 1,1-DCE 5300 
  TCE 290,000 

 



SUMMARY OF DETECTED COMPOUNDS
SELECT MONITORING WELLS

SOUTHERN STATES, LLC.
HAMPTON, GEORGIA

Location ID: MW-3 MW-9 MW-13 MW-21 MW-39 MW-40 MW-41 TP-5 TP-6

Sample Name: MW-3 MW-9 MW-13 MW-21 MW-39 MW-40 MW-41 TP-5 TP-6

Sample Date: 2/1/12 2/1/12 2/1/12 2/1/12 2/1/12 2/1/12 2/1/12 2/1/12 2/1/12

Parameters Units

Volatile Organic Compounds

1,1,1-Trichloroethane ug/L NT NT NT NT NT 5.0 U 5.0 U 5.0 U 1100

1,1,2-Trichloroethane ug/L NT NT NT NT NT 6.3 5.0 U 5.0 U 5.0 U

1,1-Dichloroethane ug/L NT NT NT NT NT 53 38 5.0 U 1100

1,1-Dichloroethene ug/L NT NT NT NT NT 75 51 5.0 U 710

Acetone ug/L NT NT NT NT NT 50 U 50 U 50 U 50 U

Carbon tetrachloride ug/L NT NT NT NT NT 5.0 U 5.0 U 5.0 U 5.0 U

Chloroethane ug/L NT NT NT NT NT 10 U 10 U 10 U 27

Chloroform (Trichloromethane) ug/L NT NT NT NT NT 5.0 U 5.0 U 5.0 U 5.0 U

cis-1,2-Dichloroethene ug/L NT NT NT NT NT 1200 880 5.0 U 5.0 U

Methyl tert butyl ether (MTBE) ug/L NT NT NT NT NT 5.0 U 5.0 U 5.0 U 5.0 U

Toluene ug/L NT NT NT NT NT 5.0 U 5.0 U 5.0 U 5.0 U

trans-1,2-Dichloroethene ug/L NT NT NT NT NT 8.9 5.0 U 5.0 U 5.0 U

Trichloroethene ug/L NT NT NT NT NT 2100 3500 5.0 U 5.0 U

Vinyl chloride ug/L NT NT NT NT NT 15 3.8 2.0 U 8.3

Tetrachloroethane ug/L NT NT NT NT NT 5.0 U 8.1 5.0 U 5.0 U

Total chlorinated VOCs ug/L NT NT NT NT NT 3458 4481 ND 2945.3

Total Metals

Cadmium mg/L BDL (0.005) BDL (0.005) BDL (0.005) NT BDL (0.005) NT NT NT NT

Chromium mg/L BDL (0.01) BDL (0.01) BDL (0.01) NT BDL (0.01) NT NT NT NT

Copper mg/L 0.0166 BDL (0.01) 0.0693 NT BDL (0.01) NT NT NT NT

Lead mg/L BDL (0.01) BDL (0.01) 0.0425 NT BDL (0.01) NT NT NT NT

Nickel mg/L BDL (0.02) 0.0325 BDL (0.02) NT BDL (0.02) NT NT NT NT

Selenium mg/L BDL (0.02) BDL (0.02) BDL (0.02) NT BDL (0.02) NT NT NT NT

Silver mg/L BDL (0.01) BDL (0.01) BDL (0.01) NT BDL (0.01) NT NT NT NT

Zinc mg/L BDL (0.02) BDL (0.02) BDL (0.02) NT BDL (0.02) NT NT NT NT

Total Cyanide mg/L BDL (0.01) BDL (0.01) BDL (0.01) NT BDL (0.01) NT NT NT NT

Polychlorinated Biphenyls

Arochlor-1016 ug/L NT BDL (0.50) BDL (0.50) BDL (0.50) BDL (0.50) NT NT NT NT

Arochlor-1221 ug/L NT BDL (0.50) BDL (0.50) BDL (0.50) BDL (0.50) NT NT NT NT

Arochlor-1232 ug/L NT BDL (0.50) BDL (0.50) BDL (0.50) BDL (0.50) NT NT NT NT

Arochlor-1242 ug/L NT BDL (0.50) BDL (0.50) BDL (0.50) BDL (0.50) NT NT NT NT

Arochlor-1248 ug/L NT BDL (0.50) BDL (0.50) BDL (0.50) BDL (0.50) NT NT NT NT

Arochlor-1254 ug/L NT BDL (0.50) BDL (0.50) BDL (0.50) BDL (0.50) NT NT NT NT

Arochlor-1260 ug/L NT BDL (0.50) BDL (0.50) BDL (0.50) BDL (0.50) NT NT NT NT

Notes:

ug/L - micrograms per liter

mg/L - milligrams per liter

5.0 U - not detected at associated method reporting limit

"NT"   Not analyzed

ND - not detected 
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