








  

 
 

Prepared for 

General Chemical LLC 
90 East Halsey Road 

Parsippany, New Jersey 07054 

VOLUNTARY REMEDIATION PLAN 
APPLICATION 

GENERAL CHEMICAL SITE 
EAST POINT, GEORGIA 

HIS#10498 

Prepared by 

1255 Roberts Boulevard, Suite 200 
Kennesaw, Georgia  30144 

Project Number GR5060 

January 2013 

 
 
 

 





 
 
 

 
 
 

GR5060/GA130022_General Chemical_VRP Application.docx i 01.11.13 

TABLE OF CONTENTS 
 

1. INTRODUCTION ................................................................................................ 1 
1.1 Background .................................................................................................. 1 
1.2 Property Eligibility ...................................................................................... 3 
1.3 Previous Documents .................................................................................... 4 

2. PROPERTY SETTING ........................................................................................ 7 
2.1 Physical Setting ........................................................................................... 7 
2.2 Site Geology and Hydrogeology ................................................................. 7 

3. REGULATED CONSTITUENTS ........................................................................ 9 
3.1 Source .......................................................................................................... 9 
3.2 Constituents in Soil ...................................................................................... 9 
3.3 Constituents in Groundwater ..................................................................... 10 
3.4 Constituents in Stormwater ....................................................................... 11 

4. POTENTIAL RECEPTORS ............................................................................... 13 

5. RISK REDUCTION STANDARDS .................................................................. 14 
5.1 Groundwater Risk Reduction Standards .................................................... 14 

5.1.1 Aluminum ..................................................................................... 14 

5.1.2 Sulfate ........................................................................................... 14 

5.2 Soil Risk Reduction Standards .................................................................. 15 
5.2.1 Aluminum ..................................................................................... 15 

5.2.2 Sulfate ........................................................................................... 16 

5.3 Delineation to Type 1 RRS ........................................................................ 16 
5.3.1 Groundwater ................................................................................. 16 

5.3.2 Soil ................................................................................................ 17 

6. PROPOSED REMEDIATION PLAN ................................................................ 19 
6.1 Groundwater Remediation ......................................................................... 19 
6.2 Surface Water Pathway Elimination .......................................................... 19 
6.3 Groundwater Monitoring Plan ................................................................... 19 



 
 
 

 
 

TABLE OF CONTENTS (Continued) 
 

GR5060/GA130022_General Chemical_VRP Application.docx ii 01.11.13 

6.4 Surface Water Monitoring Plan ................................................................. 20 

7. MILESTONE SCHEDULE ................................................................................ 21 

8. REFERENCES ................................................................................................... 22 
 
 

LIST OF TABLES 
 

Table 1 Soil Confirmation Sampling Results 
Table 2 Evaluation of Vertical Hydraulic Gradient 
Table 3 Groundwater Elevations – 7 November 2012 
Table 4 Groundwater Sampling Results – 2011 and 2012 
Table 5 Stormwater Sampling Results - 2011 and 2012 

 
 

LIST OF FIGURES 
 

Figure 1 Tax Plat Map 
Figure 2 Location of HCA Storage Cells and Monitoring Wells 
Figure 3 Site Vicinity Map  
Figure 4 Sulfate Concentration in Confirmation Samples 
Figure 5 Site Topographic Map 
Figure 6 Hydrogeologic Cross-Section A-A’ 
Figure 7 Hydrogeologic Cross-Section B-B’ 
Figure 8 Hydrogeologic Cross-Section C-C’ 
Figure 9 Potentiometric Surface Map November 2012   
Figure 10 Aluminum Concentrations in Groundwater November 2012 
Figure 11 Sulfate Concentrations in Groundwater November 2012 
Figure 12 Locations of Proposed Borings and Monitoring Well 
 
 



 
 
 

 
 

TABLE OF CONTENTS (Continued) 
 

GR5060/GA130022_General Chemical_VRP Application.docx iii 01.11.13 

LIST OF ATTACHMENTS 
 

Attachment A  Temporary Easement Agreement Between General Chemicals 
LLC and Martin Street Property 

Attachment B  Warranty Deeds 
Attachment C  Calculation of Type 1 and Type 4 Risk Reduction Standards for 

Aluminum 
Attachment D  SPLP Correlation to Extractable Sulfate 
 

 



 
 
 

 
 

GR5060/GA130022_General Chemical_VRP Application.docx 1 01.11.13 
 

1. INTRODUCTION 

On behalf of General Chemicals LLC (GCL), Geosyntec Consultants (Geosyntec) has 
prepared this Voluntary Remediation Plan Application (VRPA) for the facility located 
at 1427 Central Avenue, in the City of East Point, Fulton County, Georgia (hereafter 
referred to as “the site”).  The approximate site location corresponds to latitude of 33.67 
and longitude of 84.44 and has an approximately 15.1-acre parcel of land, identified on 
the Fulton County Tax Assessor’s website as Tax Parcel IDs 14 013100010176 (owned 
by GCL) and 14 013100010184 (owned by Martin Street Property, LLC).  The site 
property is bounded by North Martin Street and the Charles A. Green Recreational 
Facilities on the north side, Randall and Bayard Streets and the East Point Sanitation 
facility on the east side, Central Avenue and an industrial (metal recycling) facility on 
the south side, and Central Avenue on the west side.  The general area surrounding the 
GCC facility consists of industrial land uses bordered by some residential properties 
toward the north and northeast directions.  Another industrial site is located on the 
adjacent property to the northwest of the GCL facility. The tax parcel identification map 
is provided as Figure 1.  

1.1 Background 

The Site was first owned and operated by the Hercules Corporation (Hercules) from 
1927 to 1934 and was used for sulfuric acid production. Allied Chemical Corporation 
(Allied) acquired the property and facility in 1934, and developed the property as an 
aluminum sulfate (alum) production plant. The by-product of the alum production 
operations was Hi-Clay Alumina (HCA) which typically has a pH of approximately 3.5 
and consists of silica, titanium dioxide, and other minerals. 

The site was acquired by GCL in 1986 and continued the production of alum using a 
continuous process that involved the reaction of bauxite, water, and sulfuric acid.  The 
bauxite process was used through 1999. Since 1999, GCL modified the process to 
eliminate HCA production and implemented various waste minimization measures to 
recycle process water at the facility.  Since 1999 GCL has sent any process waste 
generated offsite for reuse or disposal in a permitted landfill.  

Throughout the manufacturing operations at the site, i.e., from 1934 to 1999, HCA was 
stored in four on-site HCA cells. The locations of the former HCA cells are shown on 
Figure 2.  These HCA cells were excavated from 2003 through 2005, as part of source 
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removal activities carried out as a voluntary remedial action at the site.  The excavated 
area was backfilled to the current elevations  in 2006.  The site was brought to design 
grades with general fill then capped with six inches of low permeability clay (1x10-6 
cm/s) and a three-inch thick vegetative cover soil.  A 500-ft long French drain, 
functioning as a collection system for groundwater was used for recycling groundwater 
in the manufacturing plant activities.  This was located on the northeast corner of the 
site prior to excavation of HCA.  Based on observations made during the removal 
activities, the sumps were not collecting significant groundwater at the time of 
abandonment and were considered ineffective.  During the removal of the source 
material from the HCA cells, the sumps for the French drain system were backfilled 
with clean soil. 

The property has been the subject of a number of environmental assessments conducted 
between 1996 and 2012, which revealed the presence of sulfate and aluminum in soil, 
groundwater and stormwater and low pH stormwater and groundwater. The property 
was listed on the Georgia Environmental Protection Division (EPD) Hazardous Site 
Inventory (HSI) in February 1998 as site number 10498 for the release of aluminum 
sulfate in soil and groundwater.  

Based on historical land use information obtained from Sanborn Fire Insurance Maps, 
the facilities on the adjoining parcels northwest and southeast of the site are shown to 
have a long period of acid usage and storage (Parsons 1996). These facilities include: 

• Northwest of the site was Furman Farm Improvement Fertilizer Works. This 
facility is located upgradient of the site and includes an acid pit and tanks. 

• Southeast of the site was Old Dominion Guano Co., The American Agricultural 
Chemical Co., and the ULIN Mattieson Chemical Co. The facilities included 
sulfuric acid tanks, an “acid dump” and “acid pits” according to 1925 Sanborn 
Map.   Up to 12,000 cubic yards of material from Allied operations were 
reportedly used to fill a ravine at the site. 

• Regulatory records revealed that Allied Signal (former GCL property owner) 
has disposed acidic silica wastes at Crosby Stevens Co. and Atlanta Utility 
Works, located 0.22 miles and 0.39 miles northwest of the site, respectively. 
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• The City of East Point may have used HCA from the Allied Signal Facility to 
level the ball field adjacent to the GCL site. The HCA may be a potential source 
of low pH discharge through groundwater infiltration to the storm drain system.  

A site vicinity map showing the location of these adjoining parcels that could 
potentially release sulfate to groundwater is provided on Figure 3.  

1.2 Property Eligibility  

Based on our review of the provisions of the Georgia Voluntary Remediation Program 
Act, Part 3, Code Section 12-8-105, the property meets the eligibility criteria for the 
VRP. 

• The property was listed on HSI in 1998; 

• The property is not listed on the National Priority List; 

• The property is not currently undergoing response activities required by an order 
of the regional administrator of the United States Environmental Protection 
Agency (EPA); 

• The property is not required to have a permit under Code Section 12-8-66; 

• Qualifying the property would not violate the terms and conditions under which 
the division operates and administers remedial programs by delegation or similar 
authorization from the EPA;  

• There are no liens filed against the property pursuant to Code Section 12-8-96 or 
12-13-12; 

• Part of the site (Parcel ID: 14 013100010176) is owned by GCL and the 
remaining part of the site (Parcel ID: 14 013100010184) is owned by Martin 
Street Property. Martin Street Property purchased this parcel from GCL on 2 
August 2007.   GCL has express permission to enter the property along an 
easement adjacent to the property boundary and to the location of GCW-05 to 
perform corrective action including, to the extent applicable, implementing 
controls for the site pursuant to the Corrective Action Plan (Geosyntec, 2007). 
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Copies of the Temporary easement agreements are provided in Attachment A; 
and 

• GCL is not in violation of any order, judgment, statute, rule, or regulation 
subject to the enforcement authority of the EPA or the Georgia EPD. 

1.3 Previous Documents 

This VRPA is prepared based on information obtained primarily from the following 
environmental investigation reports and correspondence letters with EPD. The reports 
or letters are organized in chronological order: 

• Evaluation of Discharges at GCL, East Point, GA Facility , prepared by Parsons 
Engineering Science, Inc., dated January 1996. 

• Letter from EPD to GCL listing the site on the Hazardous Site Inventory, dated 
13 February 1998. 

• Compliance Status Report, prepared by Geosyntec Consultants for GCL and 
submitted to EPD in February 1999. 

• Revised Corrective Action Plan, prepared by Geosyntec Consultants for GCL 
and submitted to EPD in September 2002. 

• Letter by EPD to GCL, Proposed Approach to Soils Confirmation Testing, 12 
dated 12 September 2005. 

• Revised Corrective Action Plan, prepared by Geosyntec Consultants for GCL 
and submitted to EPD in March 2007. 

• Engineering Report, Prepared by Geosyntec Consultants for GCL and submitted 
to EPD in January 2011. 

• Letter from EPD to GCL requesting a Compliance Status Report or a VRPA no 
later than 11 January 2013. 

The 1996 Parsons report indicated potential releases of low-pH water to groundwater or 
municipal storm sewers from the GCL facility and off-site sources. In a letter, dated 13 
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February 1998 the Georgia EPD notified GCL that the site was to be listed on the HSI 
pursuant to the Georgia Hazardous Substance Response Act (HSRA).  GCL submitted a 
Compliance Status Report (CSR) and a Corrective Action Plan (CAP) for the site in 
February 1999 and April 2000, respectively. The CAP proposed to mitigate potential 
impacts to groundwater and the unnamed tributary by deepening the existing French 
drain system bordering the HCA cells on the north and east sides. 

Following several communications between GCL and EPD between 2000 and 2002, a 
revised conceptual CAP was prepared and presented to EPD during a June 7, 2002 
meeting.  The revised conceptual CAP included the potential for excavation and off-site 
beneficial use of the HCA.  Based on the EPD’s favorable verbal comments on the 
conceptual CAP presented on 7 June 2002, GCL voluntarily excavated all four HCA 
cells (1A, 1B, 2 and 3) in several phases from 13 June 2003 to 24 October 2005. The 
implementation of excavation as a voluntary measure was to provide source removal 
from the site, thereby reducing the potential for future impacts to the site soil and 
groundwater.  A total area of approximately six acres was excavated. The total volume 
of material removed was 237,184 tons (165,124 cubic yards), which consists of both 
HCA and HCA-impacted soil, up to an approximate depth of 20 - 25 ft below ground 
surface (bgs).  

The depth of each excavation area was based on visual removal of HCA material. This 
visual criterion was considered reasonable since HCA is easily distinguished from 
native soils. To document the removal of the HCA material from the site, 64 soil 
confirmation samples were collected and analyzed for sulfate 11 samples were analyzed 
for synthetic precipitation leaching procedure (SPLP) sulfate. The sampling procedure 
was designed  by establishing a 75 feet by 75 feet grid pattern where a floor sample 
from each grid and a sidewall sample from the perimeter were collected. The 75 feet 
grid was approved by EPD in a letter dated 12 September 2005. Of the 64 confirmation 
samples, 15 were collected from sidewall of the excavation and the remaining 49 
samples were collected from the excavation floor (approximately 8 samples per acre).  

Analytical results of the confirmation samples indicated that the sulfate concentrations 
(dry weight basis) ranged from 136 to 10,300 mg/kg (Figure 4). The mean value was 
2,680 mg/kg with an upper 95 percent confidence limit value of 3,143 mg/kg (Table 1). 
SPLP sulfate concentrations ranged from 37 mg/L to 661 mg/L. 
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Following the excavation of the HCA cells, GCL submitted a revised CAP in March 
2007. The revised CAP proposed an enhanced monitoring program, which consists of 
the installation of additional monitoring wells at pre-selected locations and the 
implementation of a five year quarterly monitoring program. EPD issued a conditional 
approval of the revised CAP on 4 September 2007.  Between 2007 and 2012, GCL 
installed 18 monitoring wells to characterize the change in site conditions because of 
the removal of the HCA.  Monitoring wells screened in the shallow zone (saprolite) are 
labeled with a suffix “S” or “M”, while wells screened in the intermediate zone 
(partially weathered rock) are labeled with a suffix “D”. Monitoring wells labeled with 
a suffix “V” were installed in the fractured bedrock to delineate the vertical extent of 
sulfate releases to groundwater. The location of the monitoring wells is shown in Figure 
2. Well cluster GWC-01 is located upgradient of the former HCA cells and represents 
background. Well clusters GCW-02, GCW-03, and GCW-04 are located outside the 
foot print of the former HCA cells. These wells monitor the property boundary. Well 
GCW-05 is located within the foot print of the former HCA and is referred as the 
former source area well. In addition, one existing up gradient on-site well (OW-1A) 
installed prior to HCA removal and five off-site wells installed on the City of East Point 
property (labeled “EPW” for East Point Well)are used to evaluate groundwater quality. 
The monitoring wells were sampled quarterly for aluminum and sulfate analysis.  
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2. PROPERTY SETTING 

2.1 Physical Setting 

The site is located in the Piedmont Physiographic Province of Georgia, which is 
characterized by gently rolling hills separated by small to moderately sized streams.  
The site is located within the United States Geologic Survey (USGS) Southwest 
Atlanta, GA topographic quadrangle (Figure 5). A review of Figure 5 indicates that the 
site topography is relatively steep sloping towards east with elevations ranging between 
1030 and 975 feet above mean sea level. To the east of the property boundary is a small 
intermittent unnamed stream that discharges to the South River.  

2.2 Site Geology and Hydrogeology 

The geology of the Piedmont Physiographic Province is characterized by Pre-Cambrian 
to Paleozoic age metamorphic and igneous rocks that have been weathered into a 
distinctive residual soil known as saprolite near ground surface. Saprolite has the 
texture and appearance of the parent rock but has been decomposed by chemical and 
physical weathering. Beneath the saprolite is generally a transition zone of partially 
weathered rock (PWR) underlain by fractured bedrock.  

The numerous investigative borings completed at the site identified the shallow 
subsurface material as clayey fill material to an approximate depth of 5 feet below 
ground surface (bgs) underlain by saprolite and PWR to an approximate depth of 70 feet 
bgs. Figures 6, 7 and 8 illustrate geologic cross-sections along the east-west and north-
south transects of the site.  The fill material, which varies in thickness, covers most of 
the site and consists of sandy to gravelly red micaceous clay.  The saprolite, as 
encountered in all monitoring wells drilled at the site, consists of highly weathered 
schist consisting of orange to red clay with kaolinite and mica.  Foliation and other 
relict rock texture are still well preserved and were visible in the saprolite samples, but 
the material comprises mostly clay and mica.  Beneath the saprolite is a PWR which has 
an approximate thickness of 10 feet. The competent bedrock was generally located at 75 
feet bgs.  

The occurrence and movement of groundwater in the Piedmont is generally within two 
hydrogeologic units.  A shallow hydrogeologic unit is the saprolite and PWR whereas a 
deeper hydrogeologic unit is the fractured bedrock. Groundwater usually occurs under 



 
 
 

 
 

GR5060/GA130022_General Chemical_VRP Application.docx 8 01.11.13 
 

water table (i.e., unconfined) or semi-confined conditions.  Groundwater flow is 
controlled by local topographic features, where recharge occurs in upland areas and 
discharge occurs in drainage features such as streams, rivers, or lakes.  Recharge to the 
shallow hydrogeologic unit is primarily the result of infiltrating precipitation.  
Groundwater in the deeper water-bearing zone is associated with secondary porosity 
(fractures or open spaces) within the crystalline bedrock and flow is controlled by the 
distribution and degree of interconnection of these openings in the rock.  The shallow 
and the deeper hydrogeologic units are usually interconnected and can be characterized 
as a single unconfined aquifer. 

Based on the results of the field investigation, the saprolite and PWR can be 
conceptualized as an unconfined, homogeneous, and isotropic deposit of sandy clay 
with a hydraulic conductivity of approximately 4 × 10-5 to 2 × 10-4 cm/s, a horizontal 
hydraulic gradient of approximately 0.003 to 0.03, and an effective porosity of about 20 
percent.  Groundwater is believed to generally flow at about 16.4 ft per year from west 
to east across the site and advection is believed to be the dominant contaminant 
transport mechanism. The vertical hydraulic gradient calculated between the wells 
installed in the shallow and deeper hydrogeologic units are variable (Table 2), which 
suggests mixing of groundwater between the shallow saprolite/PWR and fractured 
bedrock as the gradient periodically reverses from upward to downward. 

The water table at the site mimics surface topography. Depth to groundwater is variable, 
depending on factors such as the amount of precipitation. Based on historical water 
level measurements, groundwater flow at the site is to the east. Refer to Table 3 for the 
most recent (November 2012) depth to groundwater measurements. A potentiometric 
surface map, developed based on the November 2012 water level measurements, is 
presented in Figure 9.  
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3. REGULATED CONSTITUENTS 

Aluminum Sulfate is the regulated constituent at the site.  Aluminum and sulfate are 
analyzed for individually.  Previous site investigations indicate the presence of 
aluminum and sulfate in soil,  groundwater and stormwater. Low-pH groundwater and 
stormwater also exist at the site. 

3.1 Source 

Manufacturing activities occupy a relatively small portion of the south-central portion 
of the site.  Within this area, sulfuric acid has been stored over the operational life of the 
facility.  The production of alum involves handling of the product in a dry powder and 
liquid form. As HCA had been stored on site, surface water and groundwater which 
infiltrated the HCA ponds might have contributed to dissolved sulfate as well as 
depressed pH in groundwater within the site boundary. The HCA material was removed 
from the on-site cells to mitigate impacts to soils and groundwater by eliminating the 
potential source material. The occurrence of aluminum in groundwater is primarily a 
function of groundwater pH interacting with naturally occurring aluminum in soils. 
Groundwater data indicates that as pH rises above 5.5 s.u., the aluminum becomes 
immobile.  

Other potential off-site sources of sulfate and low-pH groundwater are listed in Section 
1.1. GCL is relying upon historical reports in terms of identification of these potential 
source areas and does not have access to sampling data.  The other potential sources 
may be contributing the elevated sulfate concentrations at the site including the 
upgradient well.   

3.2 Constituents in Soil 

Aluminum is naturally occurring and the second most abundant metal in the earth’s 
crust.  The aluminum concentrations observed in the site soil during the course of the 
CSR investigations are within the range typically seen in Piedmont soils (i.e., 70,000 to 
100,000 mg/kg).  Therefore, based on detected concentrations of aluminum in soil 
samples, industrial activities at the site have not resulted in a significant increase in 
aluminum concentrations in the soil (Geosyntec, 1999). 

Following removal of the HCA between 2003 and 2005, residual soil confirmation 
samples were collected that indicate the residual sulfate concentrations in soil ranged 
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from 136 to 10,300 mg/kg.  Of the 64 confirmation samples, 63 samples were below the 
proposed Type 1 RRS of 7,370 mg/kg (Figure 4 and Table 1). The mean value of post 
exaction samples is 2,680 mg/kg and the 95 percent upper confidence limit value is 
3,143 mg/kg.   

3.3 Constituents in Groundwater 

The results of the groundwater laboratory analysis from the 2011 quarterly and 2012 
semi-annual sampling events are summarized in Table 4 and discussed below. 

Aluminum was detected at most groundwater monitoring wells during the 2011 and 
2012 sampling events.  In general, aluminum concentrations were low or non-detect at 
the off-site wells, ranging from <0.1 mg/L at EPW-02, EPW-03M and EPW-03D to 21 
mg/L in monitoring well EPW-01.  Aluminum concentrations in the background 
monitoring wells (GCW-01S, -01M, and -01D) at the upgradient edge of the site varied 
between 6 to 35 mg/L.  Aluminum concentrations along the northern property boundary 
at GCW-4S, -04M, -04D, and -04V varied between 145 to 1,040 mg/L with  
concentrations increasing with depth.  Aluminum concentrations at the eastern 
boundary at GCW-02S, -02D, and -02V varied between 25 and 328 mg/L with 
concentrations decreasing with depth. Aluminum concentrations in monitoring wells 
GCW-03S and -03D, located at the northeast corner of the property ranges between 108 
mg/L to 385 mg/L, and concentrations appear to be increasing with depth.  The source 
area monitoring well (GCW-05) contains aluminum below the detection limit of 0.1 
mg/L to 0.4 mg/L. Figure 10 presents the results aluminum concentrations during the 
November 2012 monitoring event.  

Aluminum concentrations and pH measured in groundwater provide evidence that 
aluminum in groundwater is a function of groundwater pH interacting with the naturally 
occurring aluminum in soils (Table 4). As the pH decreases, aluminum becomes mobile 
and its concentration increases in groundwater. As the pH recovers, aluminum becomes 
immobile and its concentration decreases in groundwater. The low or non-detect 
aluminum concentration in the off-site wells is attributed to the rise in groundwater pH 
in these wells. Also note that the measured groundwater pH at GCW-05, located under a 
former HCA cell, ranges from 5.8 to 6.4 s.u. and the aluminum concentration ranges 
from <0.1 to 0.4. 
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Sulfate was detected at most monitoring wells during the 2011 and 2012 sampling 
events.  The measured sulfate concentrations were low in the off-site wells, ranging 
from non-detect at EPW-02 to 130 mg/L at EPW-01. The background monitoring wells, 
GCW-01S, -01M, and -01D contain sulfate ranging between 290 to 460 mg/L and 
concentrations appeared to be highest in the intermediate zone (GWC-01M).  Sulfate 
concentrations along the northern property boundary at GCW-4S, -04M, -04D, and 04V 
varied from 2,200 to 9,900 mg/L. Sulfate concentration in the eastern boundary wells 
GCW-02S, -02D and -02V varied between  1,900 mg/L and 3,200 mg/L. Sulfate 
concentrations in monitoring wells GCW-03S and -03D were 1,200 mg/L and 4,000 
mg/L, respectively. Sulfate concentration increases with depth in all well clusters. The 
source area monitoring well (GCW-05) has 1,700 mg/L sulfate during the most recent 
monitoring event. Figure 11 presents sulfate concentrations during the November 2012 
monitoring event. 

The pH measurements were generally consistent across the site.  The off-site wells 
EPW-01, -02, and -03 ranged from 3.8 to 6.2 standard units (s.u.).  The upgradient wells 
GCW-01S, -01M, and -01D and OW-1A ranged from 3.4 to 4.2 s.u.  The northern and 
eastern wells were similar and ranged between 3.2 and 4.4 s.u.  The pH for source area 
monitoring well (GCW-05) was measured at 6.4 s.u in November 2012. 

3.4 Constituents in Stormwater 

The topography of the site is characterized by high relief with surface elevations 
ranging from approximately 1030 ft above mean sea level upgradient (west) of the site 
to elevation of 975 ft east of the property. As a result, surface water flows from west to 
east toward the unnamed tributary of the South River. 

Geosyntec collected stormwater samples from one on-site and three off-site storm 
drains during the 2012 quarterly monitoring events.  The purpose of the stormwater 
sampling program was to evaluate potential impacts to the storm drain system as 
requested by EPD.  The stormwater samples were analyzed for sulfate using EPA 
Method 9056A and aluminum using EPA Method 6010C.  The pH of the stormwater 
was measured in the field using EPA Method 150.1.  The stormwater sampling 
locations are shown on Figure 3.  The stormwater sampling results are presented in 
Table 5 and discussed below:   
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Aluminum was detected at stormwater monitoring locations during the 2011 and 2012 
sampling events.  The upgradient sampling point (SW-09) has between <0.1 mg/L and 
1.1 mg/L.  Samples collected cross gradient (SW-06 in the Charles A. Green 
Recreational Facilities) contained 76 mg/L to 218 mg/L.  At the downstream and on-site 
location (SW-02) aluminum was measured between 52 mg/L  383 mg/L.  The discharge 
of the storm drain to surface water was sampled at SW-07.  SW-07 is located 
approximately 3000 ft downstream from the site.  The aluminum concentrations at SW-
07 ranged between 18 mg/L and 55 mg/L.   Similar to the groundwater, aluminum 
concentration in stormwater correlates with pH. As the pH rises, the concentration of 
aluminum decreases. 

Sulfate was detected at stormwater monitoring locations, including the location 
upgradient from the site.  The upgradient (SW-09) sulfate concentrations ranged 
between at 62 mg/L and 170 mg/L.  Samples collected from cross gradient (SW-06) had 
between 790 mg/L and 2,100 mg/L.  At the downstream and on-site location (SW-02) 
sulfate was measured between 500 mg/L and 3,100 mg/L.  SW-07 sampled from the 
discharge of the storm drain to surface water had sulfate concentrations ranging 
between 190 mg/L and 590 mg/L.    
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4. POTENTIAL RECEPTORS 

There are three potential exposure pathways to receptors at the site via exposure to 
soils, groundwater, and surface water impacted by soils or groundwater.  

The common fill, low permeability cover and vegetative soil cover over the former 
HCA cells provide engineering controls to eliminate potential direct exposure pathways 
(i.e., direct contact and fugitive dust). The cover system also improves storm water 
management, erosion protection and sediment control. Furthermore, the low 
permeability cover system reduces the rainwater infiltration over the former HCA cells.  

A direct groundwater pathway does not exist since East Point Development Regulations 
(Sec. 10-4034) requires use of the existing public water supply system where public 
supply is available within 300 feet, as is the case at the site.  If at the completion of 
delineation groundwater exceeds the Type 4 RRS, institutional controls, including 
restrictive covenants under the VRP, will be placed on the site properties to prevent 
future groundwater use and effectively eliminate any potential pathways for on-site 
receptors. 

If the groundwater delineation results indicate site-produced high sulfate concentration 
groundwater may intersect with the storm drain system that crosses the Charles A. 
Green Recreation facility and the corner of the site, the area of the storm drain 
potentially impacted (e.g., between SW-02 and SW-06) will be repaired.  The repairs to 
prevent groundwater from entering the storm drain will eliminate the pathway for 
sulfate to ultimately discharge to surface water at the downstream SW-07 location.  
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5. RISK REDUCTION STANDARDS 

HSRA Chapter 391-3-19-.07(9) provides for the development of site-specific risk 
reduction standards (RRS) for soil and groundwater at non-residential sites.  Aluminum 
sulfate is the HSRA regulated substance at the site. As there is no analytical procedure 
for measurement of aluminum sulfate, both aluminum and sulfate must be analyzed for 
individually.  Aluminum and sulfate are not listed as regulated substances.  As 
discussed previously, per EPD requirements, GCL has been monitoring for aluminum 
and sulfate.  As such, the development of Type 1 (default residential) and Type 4 (site-
specific non-residential) RRS for aluminum and sulfate for soil and groundwater is 
presented below.  The Type 1 RRS were developed for use in evaluating and 
demonstrating delineation as required under the VRP.  The Type 4 RRS were developed 
for use as corrective action objectives. 

5.1 Groundwater Risk Reduction Standards 

5.1.1 Aluminum 

Since aluminum is not listed in HSRA Table 1 of Appendix III, the Type 1 RRS is 
background which is approximately 35 mg/L.  The background value is based on data 
from monitoring well GCW-01M which is located on the upgradient side of the site.  
Equations 1 and 2 from the USEPA Risk Assessment Guidance for Superfund (RAGS), 
Part B (USEPA, 1991), were used to calculate the Type 4 RRS for aluminum using the 
default, non-residential exposure parameters obtained from Table 3 of Appendix III in 
the HSRA rule.  Inputs and supporting calculations are provided in Attachment C.  The 
proposed groundwater Type 4 RRS for aluminum is 102 mg/L. 

5.1.2 Sulfate 

Since there is no toxicity data available for sulfate, risk-based equations were not used 
to calculate the Type 1 and Type 4 RRS.  Several other sources were considered in 
developing the Type 1 and Type 4 RRS for sulfate: (i) secondary maximum 
contaminant level (MCL); (ii) 1999 Center for Disease Control (CDC) Study; and (iii) 
background concentrations and EPD correspondence. 

A non-enforceable National Secondary Drinking Water Regulation (NSDWR) standard 
for sulfate is 250 mg/L and was established on the basis of aesthetic properties.  Sulfate 
in drinking water produces a strong odor and taste, but is common in public water 
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supplies in certain parts of the U.S.  Therefore, the NSDWR standard does not represent 
a level posing significant human health risk, and the NSDWR cannot be considered 
risk-based. 

The CDC and USEPA published a study of drinking water, which concluded that levels 
of sulfate must be substantially higher than 250 mg/L to produce even the most 
sensitive effect (diarrhea) in human populations (CDC, 1999).  The 1999 CDC study 
identifies 1,200 mg/L sulfate as a level that did not produce adverse human affects in 
human volunteers consuming sulfate-enriched water. Therefore, the 1,200 mg/L value 
represents a No Observable Adverse Effects Level (NOAEL). 

Groundwater data from GCW-01M on the upgradient side of the site represents 
background.  The historic sulfate concentration in GCW-01M has been approximately 
500 mg/L.  The 500 mg/L background sulfate concentration is consistent with the target 
concentration suggested by EPD in previous correspondence. 

Based on the information presented above, the proposed groundwater Type 1 RRS for 
sulfate is 500 mg/L and the Type 4 RRS for sulfate is 1,200 mg/L. 

5.2 Soil Risk Reduction Standards 

5.2.1 Aluminum 

Equations 6 and 7 from RAGS, Part B (USEPA, 1991), were used to calculate the Type 
1 RRS for aluminum using the default, child and adult residential exposure parameters 
obtained from Table 3 of Appendix III in the HSRA rule.  Inputs and supporting 
calculations are provided in Attachment C.  The proposed soil Type 1 RRS for 
aluminum is 77,000 mg/kg. 

The soil Type 4 RRS standard considers both the protection of groundwater and the 
protection of human health.  RRS for the protection of groundwater were calculated 
using a fate and transport equation and soil-water partition coefficient from the USEPA 
Soil Screening Guidance (USEPA, 1996).  Equations 6 and 7 from RAGS Part B 
(USEPA, 1991), were used to calculate the risk-based Type 4 RRS for aluminum using 
the default, non-residential exposure parameters obtained from Table 3 of Appendix III 
in the HSRA rule.  Inputs and supporting calculations are provided in Attachment C.  
The proposed soil Type 4 RRS for aluminum is 1.53 x 105 mg/kg.  The soil RRS is 
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based on protection of groundwater, which is also protective of human health.  Also 
note that the calculated health-based value would exceed one million mg/kg. 

5.2.2 Sulfate 

As mentioned previously, there are no standard USEPA toxicity values for sulfate.  
Based on regulatory correspondence with EPD, the sulfate RRS should be developed 
for soil that is protective of groundwater.  Per HSRA 391-3-19-.07(6)(c) 1(iii) and 391-
3-19-.07(9)(d) 1, soil concentrations which will not cause contamination of groundwater 
at levels which exceed the Type 1 and Type 4 groundwater RRS may be determined by 
a laboratory test and/or fate and transport model recognized by EPA. 

In 2005/2006, 11 soil samples were collected and analyzed for total and SPLP sulfate.  
Total sulfate concentrations ranged from 869 mg/kg to 9,940 mg/kg and SPLP 
concentrations ranged from 37 mg/L to 661 mg/L (Table 1).  The data and a plot of total 
sulfate vs. SPLP sulfate are provided in Attachment D.  Based on the data, the total soil 
concentration that yields an SPLP value of 500 mg/L is approximately 9,823 mg/kg. To 
be conservative and applying a 25% safety factor, GCL proposes a total sulfate 
concentration of 7,370 mg/kg for the soil Type 1 and Type 4 RRS.  

5.3 Delineation to Type 1 RRS 

5.3.1 Groundwater 

As shown on Figure 1, based on the most recent (November 2012) measurements of 
sulfate, groundwater concentrations are below the Type 1 RRS of 500 mg/L 
downgradient (to the east) of the site (EPW-02 and EPW-03). Since sulfate 
concentrations in the north (GCW-04) and northeast (GCW-03) of the site are above the 
Type 1 RRS for groundwater, additional delineation work will be performed to the 
north of GCW-04 and north of GCW-03. GCL will install a series of Geoprobe borings 
in the north-south alignment starting near the North Martin Street and progressing north 
between the baseball fields to near the concession stands. The estimated location of the 
borings is shown on Figure 12. The borings will be performed with continuous core 
collection from the ground surface to refusal or 20 feet bgs, whichever is shallower. Soil 
samples will be collected at two locations in each boring. One sample will be collected 
below the water table and the second sample will be collected at an intermediate depth. 
The samples will be analyzed for total sulfate using Method 9056A. A monitoring well 
(EPW-04) will be installed at the location of the highest sulfate sample collected below 
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the water table unless soils containing high sulfate concentrations are present in the 
intermediate samples. The presence of high sulfate in offsite soils would make 
installation of a well for delineation impractical due to the potential offsite source of 
contamination. Another monitoring well (EPW-05) will be installed directly north of 
GCW-03 and will be screened in the 10 feet above auger refusal. Following installation, 
monitoring wells EPW-04 and EPW-05, will be developed and groundwater samples 
will be collected for sulfate analysis. The measured sulfate concentrations will be used 
to refine the site conceptual model and delineate sulfate in the groundwater.   

Similar to sulfate, aluminum concentrations are below the Type 1 RRS downgradient 
(to the east) of the site Figure 10. However, aluminum concentrations in monitoring 
wells located north (GCW-04) and northeast (GCW-03) of the site are above the Type 1 
RRS. Groundwater samples from monitoring wells EPW-04 and EPW-05 will be 
analyzed for aluminum to delineate the lateral extent of aluminum in groundwater. The 
presence of aluminum in groundwater is also attributed to dissolution of naturally 
occurring aluminum in site soils due to depressed groundwater pH. 

Although sulfate concentrations appear to increase with depth in on-site wells, there is 
no trend in the concentration of aluminum with depth as the concentration of aluminum 
depends on the groundwater pH. GCL installed bedrock wells (GCW-02V and GCW-
04V) to delineate the vertical extent of sulfate in groundwater. Since there is no 
exposure or receptor to the groundwater in the bedrock, vertical delineation for sulfate 
and aluminum is not practical. Furthermore, as shown in Table 2, the vertical hydraulic 
gradient varies over time diluting the groundwater in the bedrock with groundwater in 
the saprolite/PWR. 

5.3.2 Soil 

Analytical results of the soil sampling program, presented in detail in the CSR 
submitted to EPD in 1999, show that aluminum concentrations at the site ranged from 
3,500 to 70,000 mg/kg with no consistent trends relative to location at the site.  Since 
these concentrations are below the Type 1 RRS of 77,000 mg/kg, no further delineation 
of aluminum is necessary. 

Analytical results of the soil confirmation samples collected after HCA removal 
indicates that the residual sulfate concentrations in soil ranged from 136 to 10,300 
mg/kg.  Of the 64 confirmation samples, 63 samples were below the Type 1 RRS of 
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7,370 mg/kg (Figure 4).  The one sample elevated above the RRS is bounded on four 
sides by sulfate concentrations that are below RRS.  Additionally, the mean value of 
post excavation samples is 2,680 mg/kg and the 95 percent upper confidence limit value 
is 3,143 mg/kg.  These values are below the Type 4 Soil RRS so they will not leach to 
groundwater at a level that exceeds the groundwater RRS; therefore, no additional 
delineation is required. 

 



 
 
 

 
 

GR5060/GA130022_General Chemical_VRP Application.docx 19 01.11.13 
 

6. PROPOSED REMEDIATION PLAN  

The current delineation to Type 1 RRS suggests no further action is required for soil on 
or off site since average site soil concentrations are less than RRS and areas with 
residual sulfate concentrations were covered with general fill, a low-permeability clay 
layer and a vegetative cover soil isolating them from potential contact.   

6.1 Groundwater Remediation 

The proposed horizontal delineation of groundwater sulfate to Type 1 RRS, outlined in 
Section 4.3.1 will allow delineation of areas with elevated groundwater sulfate 
concentrations.  If at the completion of delineation groundwater exceeds the Type 4 
RRS, institutional controls, including uniform environmental covenants under the VRP, 
will be placed on the site properties to prevent future groundwater use or soil 
disturbance.  A direct groundwater pathway does not exist since East Point 
Development Regulations (Sec. 10-4034) require use of the existing public water supply 
system where public supply is available within 300 feet, as is the case at the site. 

6.2 Surface Water Pathway Elimination 

If the groundwater delineation results indicate site-produced sulfate impacted 
groundwater may intersect with the storm drain system that crosses the Charles A. 
Green Recreation facility and the corner of the site, the area of the storm drain 
potentially impacted (e.g., between SW-02 and SW-06) will be inspected for infiltration 
and deterioration using remote controlled cameras.  The storm drain will be repaired 
using similar materials or relined using cured-in-place pipe (CIPP) technology in the 
target section(s).  The repairs to prevent groundwater from entering the storm drain will 
eliminate the pathway for sulfate to ultimately discharge to surface water at the 
downstream SW-07 location.  

6.3 Groundwater Monitoring Plan 

Groundwater monitoring will be continued for up to 5 years or until all wells in a well 
cluster reach the Type 4 RRS for sulfate or aluminum.  GCL proposes to reduce the 
sampling schedule to only sample the PWR wells at each well cluster location.  PWR 
wells were selected since they are located in the layer exhibiting the highest mass of site 
constituents of concern, and will track progress with only limited influence from rainfall 
infiltration.  The proposed groundwater sampling locations are GCW-01D, GCW-02D, 
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GCW-03D, GCW-04D, EPW-01, EPW-02, and EPW-03D and any additional 
delineation wells.  After the PWR wells reach the Type 4 RRS, the entire well cluster 
will be sampled to confirm remediation progress.  If other wells in the cluster do not 
meet Type 4 RRS, sampling will be continued on the highest concentration well in the 
cluster. 

6.4 Surface Water Monitoring Plan 

Surface water sampling will be performed at the one location at the GCL property 
corner (SW-02) after the sewer repairs are complete to confirm elimination of the 
groundwater to surface water pathway.  If off-site sources are located that obscure the 
site contribution then sampling may be discontinued.   
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7. MILESTONE SCHEDULE 

January 11, 2013 Submit VRP Application, Enrollment in 
the VRP Program 

January 11, 2014 Complete horizontal delineation of sulfate 
impacted groundwater on the Charles A. 
Green property 

January 11, 2015 Complete revised groundwater model, 
Investigate storm sewer for infiltration if 
potential impacts are found 

July 11, 2015 Submit updated CSM and update 
remediation plan, provide cost estimate 

January 11, 2017 Complete implementation of  remediation 
plan 

January 11, 2018 Submit Compliance Status Report 
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TABLES 



Grid 
Location

Sample ID
Date 

Sampled

Sample 
Depth     

(ft)   

Moisture 
Content    

(%)

Extractable 
Sulfate

(Total Sulfate)
(EPA 9056M)

(mg/kg dry 
weight basis)

Laboratory Leachate 
Concentration

for Sulfate
(SPLP Sulfate)

(EPA 1312/9056M)
(mg/l)

 Laboratory 
Leachate 

Concentration for 
Aluminum

(SPLP Aluminum)
(EPA 1312/6010)

(mg/l)

Notes

MC C DRY C SPLP lab

D3 SPS_01_0115 10/11/2005 0-1.5 15 1,560
D3 SPS_01_1535 10/11/2005 1.5-3.5 12.2 1,710 107 11
D3 SPS_01_3505 10/11/2005 3.5-5.0 17.5 1,720
H4 SPS_02_0001 10/11/2005 0-1.0 27.3 792
H4 SPS_02_0102 10/11/2005 1.0-2.0 29.8 1,120
H4 SPS_02_0203 10/11/2005 2.0-3.0 34.4 3,150
H4 SPS_02_0304 10/11/2005 3.0-4.0 28.6 6,400 213 20
H4 SPS_02_0405 10/11/2005 4.0-5.0 29 4,710

A2 SC_A2_101105 10/11/2005 0-1 16.1 1,820
A3 SC_A3_101105 10/11/2005 0-1 18.9 1,030 66 4.1

B1W SC_B1W_110705 11/7/2005 SW 1.3 368
B2 SC_B2_101105 10/11/2005 0-1 18.9 981
B3 SC_B3_101105 10/11/2005 0-1 17.4 1,210
B4 SC_B4_101105 10/11/2005 0-1 18.4 1,290 46 10

C1W SC_C1W_110705 11/7/2005 SW 1.5 1,690
C2 SC_C2_101105 10/11/2005 0-1 13.0 3,640
C3 SC_C3_101105 10/11/2005 0-1 11.8 1,680
C4 SC_C4_101105 10/11/2005 0-1 17.7 3,120
C5 SC_C5_101105 10/11/2005 0-1 20.1 1,600

D1W SC_D1W_110705 11/7/2005 SW 0.6 562
D2 SC_D2_101105 10/11/2005 0-1 12.7 869 37 4.3
D3 SC_D3_101105 10/11/2005 0-1 23.7 3,290 131 13
D4 SC_D4_101105 10/11/2005 0-1 15.8 1,770
D5 SC_D5_101105 10/11/2005 0-1 24.6 3,270

E2B SC_E2B_101105 10/11/2005 0-1 17.4 673 Stockpile
E2 SC_E2_102105 10/21/2005 0-1 13.0 1,880
E3 SC_E3_102105 10/21/2005 0-1 20.7 1,450
E4 SC_E4_102105 10/21/2005 0-1 23.3 7,100
E5 SC_E5_102105 10/21/2005 0-1 21.2 2,660
F2 SC_F2_102105 10/21/2005 0-1 10.8 136
F3 SC_F3_102105 10/21/2005 0-1 13.6 1,180
F4 SC_F4_102105 10/21/2005 0-1 15.2 883
F5 SC_F5_102105 10/21/2005 0-1 16.3 4,150
F6 SC_F6_102105 10/21/2005 0-1 17.1 2,440
F7 SC_F7_102105 10/21/2005 0-1 15.8 1,880

G2W SC_G2W_110705 11/7/2005 SW 2.5 4,910
G3 SC_G3_102105 10/21/2005 0-1 23.9 1,570
G4 SC_G4_102105 10/21/2005 0-1 35.5 10,300
G5 SC_G5_102105 10/21/2005 0-1 24.7 7,350
G6 SC_G6_110705 11/7/2005 0-1 17.8 1,990

G7W SC_G7W_110705 11/7/2005 SW 10.5 4,540 219 23
H2W SC_H2W_110705 11/7/2005 SW 2.3 3,930
H3 SC_H3_102105 10/21/2005 0-1 34.4 5,430
H4 SC_H4_102105 10/21/2005 0-1 24.9 3,360
H5 SC_H5_102105 10/21/2005 0-1 20.8 4,190
H6 SC_H6_110705 11/7/2005 0-1 26.3 2,670 92 8

H7W SC_H7W_110705 11/7/2005 SW 19.2 5,190
I3W SC_I3W_110705 11/7/2005 SW 2.6 2,290
I3 SC_I3_102105 10/21/2005 0-1 21.7 2,190
I4 SC_I4_102105 10/21/2005 0-1 30.1 2,340
I5 SC_I5_102105 10/21/2005 0-1 26.3 2,420
I6 SC_I6_110705 11/7/2005 0-1 29.7 1,580

I7W SC_I7W_110705 11/7/2005 SW 10.8 3,870
J3W SC_J3W_110705 11/7/2005 SW 5.9 3,120
J3 SC_J3_102105 10/21/2005 0-1 9.6 2,540
J4 SC_J4_102105 10/21/2005 0-1 24.3 2,110
J5 SC_J5_110705 11/7/2005 0-1 26.4 4,080
J6 SC_J6_110705 11/7/2005 0-1 21.4 2,810
J7 SC_J7_102105 10/21/2005 0-1 13.1 3,110

K3W SC_K3W_110705 11/7/2005 0-1 4.3 1,570
K3 SC_K3_110705 11/7/2005 0-1 19.1 1,650
K4 SC_K4_102105 10/21/2005 0-1 18.7 1,460
K5 SC_K5_102105 10/21/2005 0-1 23.8 3,150
K6 SC_K6_110705 11/7/2005 0-1 21.7 2,130
K7 SC_K7_102105 10/21/2005 0-1 12.9 1,150

L3W SC_L3W_110705 11/7/2005 SW 14.1 1,780
L4W SC_L4W_110705 11/7/2005 SW 7.7 5,540 184 20
L5W SC_L5W_110705 11/7/2005 SW 6.9 9,940 661 77
L5W SC_L5W_011206 1/12/2006 SW 10.8 1,100 41
L5 SC_L5_102105 10/21/2005 0-1 19.4 1,460

L6W SC_L6W_110705 11/7/2005 SW 7.0 1,340
L6 SC_L6_102105 10/21/2005 0-1 16.1 1,250
L7 SC_L7_102105 10/21/2005 0-1 13.4 479

N= 73
Min= 136
Max= 10,300

Mean= 2,680
Median= 1,990

Std. Dev.= 2,015
Mean+(2*Std. Dev.)= 6,710

UCL95= 3,143
Notes:
1.     SW=Collected along vertical face of sidewall.
2.     SPLP Blank Concentrations = 2.849 and 7.272 mg/l due to acidified extraction fluid
3.     Profile soils were native soils collected under the HCA cells to confirm excavation.

Table 1

PROFILE SAMPLES

CONFIRMATION SAMPLES

Soil Confirmation Sampling Results
General Chemical

East Point, Georgia



Table 2
Evaluation of Vertical Hydraulic Gradient

General Chemical
East Point, Georgia 

Head i Head i Head i Head i
988.9 988.1 987.1 986.9

GCW-04V 996.7 997.0 114-124 989.0 982.1 988.1 986.7

Head i Head i Head i Head i
987.8 987.1 984.9 986.8

GCW-04V 996.7 997.0 114-124 987.0 986.7 985.5 986.2

Head* i Head i Head i Head i
986.8 986.9 NA 984.75

GCW-04V 996.7 997.0 114-124 986.2 986.2 NA 984.77

Notes:
i = Vertical hydraulic gradient (ft/ft)

Indicates upward hydraulic gradient
Indicates downward hydraulic gradient

NA= Data not available
* = Groundwater elevation obtained from transducer data on 2/20/12 at 22:25

50-60997.1996.8GCW-04D

4th Qtr 2012 
(11/17/12)

2nd Qtr 2012 (4/11/12)
1st Qtr 2012 

(2/20/12)
3rd Qtr 2012

0.000310.0110.010 NA

Location Well Casing Elevation Adjacent Soil Elevation Screen Interval (ft bgs)

GCW-04D

4th Qtr 2011
3rd Qrt 2011 
(8/31/2011)

2nd Qtr 2011 (5/23/11)
1st Qtr 2011 

(3/8/11)

0.0100.0100.0070.012

Location

50-60997.1996.8

Groundwater Elevation (ft msl) and vertical hydraulic gradient (ft/ft)

0.093
50-60997.1996.8

Well Casing Elevation Adjacent Soil Elevation Screen Interval (ft bgs)

Groundwater Elevation (ft msl) and vertical hydraulic gradient (ft/ft)

2nd Qtr 2010 (4/15/10) 3rd Qrt 2010 (8/10/10)
4th Qtr 2010 
(11/22/10)

Groundwater Elevation (ft msl) and vertical hydraulic gradient (ft/ft)

0.015
GCW-04D

0.002 0.004

Location Well Casing Elevation Adjacent Soil Elevation Screen Interval (ft bgs) 1st Qtr 2010 
(2/24/10)



Table 3
Groundwater Elevations

7 November 2012
General Chemical

East Point, Georgia

11/7/2012 11/7/2012
GCW-01S 1023.6 1024.0 15-25 17.8 1005.8
GCW-01M 1023.8 1024.1 34-44 17.8 1006.0
GCW-01D 1023.9 1024.2 58-68 17.0 1006.9
GCW-02S 983.6 983.9 16-26 6.9 976.7
GCW-02D 983.4 983.8 34-44 6.5 976.9
GCW-02V 984.7 985.0 85.5-95.5 6.8 977.9
GCW-03S 981.3 981.6 11-21 5.9 975.4
GCW-03D 981.2 981.6 28-38 5.8 975.4
GCW-04S 996.6 997.0 13-23 12.6 984.0
GCW-04M 997.0 997.4 30-40 12.6 984.4
GCW-04D 996.8 997.1 50-60 12.1 984.7
GCW-04V 996.7 997.0 114-124 11.9 984.8
GCW-05 995.1 994.9 80-90 9.6 985.5

EPW-01 1017.5 1017.7 24.51(1) 22.9 994.6

EPW-02 980.0 980.3 19.41(1) 12.0 968.0
EPW-03S 984.5 984.8 12-22 11.2 973.3
EPW-03M 984.3 984.6 29-39 11.0 973.3
EPW-03D 984.6 984.9 46-56 10.8 973.8

OW-1A(2) 1030.6 1027.9 34.5(3) 20.0 1010.6

Notes:

2. Well OW-1A has a casing extending above ground surface 2.7 ft. 
3. Screen interval measured 7 November 2012. 

     Well was installed by others and screen length not available.
1. "Screen Interval" measurements indicate total well depth below ground surface.    

Screen 
Interval      
(ft bgs)

Location
Well 

Casing 
Elevation

Adjacent 
Soil 

Elevation

Depth to 
Water        

(ft)

Groundwater 
Elevation      
(ft msl)



Table 4
Groundwater Sampling Results

2011 and 2012
General Chemical 

East Point, Georgia

3/10/2011 5/24/2011 9/1/2011 4/11/2012 11/7/2012 3/10/2011 5/24/2011 9/1/2011 4/11/2012 11/7/2012 3/10/2011 5/24/2011 9/1/2011 4/11/2012 11/7/2012

GCW-01S 15-25 4.0 3.5 3.7 3.5 3.9 400 390 410 440 400 8.4 8.3 9.5 7.7 8.2
GCW-01M 34-44 3.9 3.4 3.4 3.4 3.8 460 470 520 500 460 34.3 33.6 34.6 34.1 33.7
GCW-01D 58-68 4.2 3.7 3.9 3.7 4.1 280 260 260 280 290 7.6 9.6 7.6 6.9 5.9
GCW-02S 16-26 3.7 3.5 3.3 3.2 3.6 1400 1400 1700 2200 1900 214 214 161.0 328 277
GCW-02D 34-44 3.7 3.4 3.2 3.2 3.5 2100 2200 2100 2300 2400 196 205 199.0 135 212
GCW-02V 85.5-95.5 4.4 4.2 4.1 4.1 4.3 2700 3100 3000 3000 3200 25.1 28.7 31.5 32.8 34.9
GCW-03S 11-21 3.6 3.4 3.2 3.3 3.6 1900 1900 960 860 1200 312 161 114.0 108 148
GCW-03D 38-28 3.4 3.2 3.1 3.1 3.4 3600 3700 3500 3500 4000 350 343 363.0 340 385
GCW-04S 13-23 3.7 3.4 3.3 3.3 3.5 1900 1800 2000 1700 2200 229 153 156.0 145 263
GCW-04M 30-40 3.1 3.4 3.3 3.3 3.5 3000 2600 2500 3500 4400 407 386 355.0 524 610
GCW-04D 50-60 3.6 3.4 3.3 3.3 3.5 3900 4000 3900 3700 3900 593 575 561.0 546 550
GCW-04V 114-124 3.9 3.7 3.6 3.6 3.9 11000 10000 10000 9400 9900 1030 1020 1040.0 887 884
GCW-05 80-90 5.8 6.1 6.1 6.0 6.4 2500 2500 2600 1400 1700 <0.1 <0.1 <0.1 <0.1 0.4

EPW-01 24.51(1) 4.5 4.1 4.0 3.8 4.3 92 96 130 110 130 12.8 12.9 16.9 13.4 21.4

EPW-02 19.41(1) 5.9 5.5 5.5 5.3 5.3 28 16 <5 9.3 <5 <0.1 0.1 <0.1 <0.1 <0.1
EPW-03S 12-22 5.2 5.2 5.8 5.4 5.6 37 37 36 34 28 <0.1 0.1 <0.1 <0.1 0.2
EPW-03M 29-39 6.2 5.6 6.2 5.5 6.0 28 29 27 25 23 0.2 0.1 0.2 0.1 <0.1
EPW-03D 46-56 6.1 5.6 6.1 5.4 5.9 37 34 39 30.0 30.0 <0.1 <0.1 <0.1 <0.1 <0.1

OW-1A(2) 34.5(3) 4.5 4.0 4.3 4.1 3.6 53 55 56 56 53 0.7 0.7 0.7 0.6 0.9

Notes:
1. "Screen Interval" measurements indicate total well depth below ground surface.         
     Well installed by others and screen length not determined.
2. Well OW-1A has a casing extending above ground surface 2.7 ft. 
3. Screen interval measured 7 November 2012. 
N/A = Not Applicable 

Aluminum (mg/l)                                      
EPA6010CLocation

Screen 
Interval     
(ft bgs)

pH                                                
EPA 150.1

Sulfate (mg/l)                                       
EPA 9056A



Table 5
Stormwater Sampling Results

2011 and  2012
General Chemical 

East Point, Georgia

3/10/2011 5/25/2011 9/1/2011 4/13/2012 11/8/2012 3/10/2011 5/25/2011 9/1/2011 4/13/2012 11/8/2012 3/10/2011 5/25/2011 9/1/2011 4/13/2012 11/8/2012
SW-02 On-site 4.3 4.0 3.8 3.8 3.8 500 1000 1300 1200 3100 52.5 97.8 124 110 383
SW-06 Cross-Gradient 4.2 3.8 3.6 3.7 3.5 790 1700 1800 1700 2100 76.3 192 210 170.0 218
SW-07 Downgradient 4.3 4.2 4.7 4.0 4.1 190 500 390 570 590 17.9 41.5 18.8 47.1 55
SW-09 Upgradient 6.6 6.2 6.5 6.1 6.0 <5.0 97 170 130 62 1.13 0.212 0.728 <0.1 0.1

Sulfate (mg/l)                                       
EPA 9056A

Aluminum (mg/l)                                 
EPA6010C

pH                                                
EPA 150.1Location Description
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SITE TOPOGRAPHIC MAP
General Chemicals, East Point, GA

Figure

N
:\

g
e

nc
he

m
\G

IS
\M

XD
s\

20
13

/T
o

p
og

ra
hi

c
 M

a
p

.m
xd

/D
Yi

fru
 0

1-
07

-2
01

3

Kennesaw, GA

JANUARY 2013

 

530 0 530 1,060265
Feet

Tributary

Approximate  Site Boundary 

5Topograhic map obtained from USGS 
South Atlanta Quadrangle (2011)
Contour Interval 10 ft

U
nn

am
ed

 T
rib

ut
ar

y

South River



GWC-01D

A'A
GWC-01M

GWC-01S

GWC-04D

GWC-03S

GWC-04M
GWC-04S

GWC-03D
EPW-03D
EPW-03M

EPW-03S

GWC-04V

0.75' OF LOW PERMEABILITY
CLAY (10 -6 cm/s) AND
VEGETATIVE COVER

0.75' OF LOW PERMEABILITY
CLAY (10 -6 cm/s) AND
VEGETATIVE COVER

KEY MAP
LEGEND

GEOLOGIC AND HYDROGEOLOGIC
CROSS SECTION ALONG A-A'



B GWC-02D B'
GWC-02S

GWC-03S
GWC-03D

GWC-02V

KEY MAP
LEGEND

GEOLOGIC AND HYDROGEOLOGIC
CROSS SECTION ALONG B-B'



C C'

GWC-05

0.75' OF LOW PERMEABILITY
CLAY (10 -6 cm/s) AND
VEGETATIVE COVER

GWC-01D
GWC-01M

GWC-01S

GWC-02V

GWC-02S
GWC-02D

KEY MAP

GEOLOGIC AND HYDROGEOLOGIC
CROSS SECTION ALONG C-C'

LEGEND



EPW-02
968.1

OW-01A
1010.6

EPW-01
994.6

GCW-04
984.8

GCW-03
975.4

GCW-02
976.9

GCW-01
1006.9

10
10

GCW-05
985.5

EPW-03
973.897

5

99
5

98
0

99
0

98
510

05 10
00

97
0

Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS
User Community

POTENTIOMETRIC SURFACE MAP
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Note: Wells with screen interval in the 
saprolite are labeled in black;
wells with screen interval in the PWR are
labeled in blue; and
wells with screen interval in the competent 
bedrock are labeled in green.



 
 

 

ATTACHMENT A 
 

Temporary Easement Agreement Between  
General Chemical LLC and Martin Street Property 

























 
 

 

ATTACHMENT B 
 

Warranty Deeds 









































 
 

 

ATTACHMENT C 
 

Calculation of Type 1 and Type 4 Risk 
Reduction Standards for Aluminum 



Table 1

Calculation of Type 1 and Type 4 Risk Reduction Standards for Aluminum (1)

Toxicity Values and Receptor-Specific Inputs

General chemicals 

RfDo Non-Cancer Oral Reference Dose mg/kg-day 1.0E+00 1.0E+00 1.0E+00
RfC Noncancer Reference Concentration mg/m3 5.0E-03 5.0E-03 5.0E-03
RfDi Noncancer Inhalation Reference Dose mg/kg-day 1.4E-03 1.4E-03 1.4E-03

RRSGW Risk Reduction Standard - Groundwater mg/L calculated calculated calculated
RRSSO Risk Reduction Standard - Soil mg/kg calculated calculated calculated
THQ Target Hazard Quotient unitless 1 1 1
ATN Averaging time - noncancer days 2,190 10,950 9,125
BW Body weight kg 15 70 70
IRW Groundwater ingestion rate L/day 1 2 1
IRS Soil ingestion rate mg/day 200 114 50
FI Fractional intake unitless 1 1 1

IRa Soil (Particulate) Inhalation Rate m3/day 15 20 20
EF Exposure frequency d/yr 350 350 250
ED Exposure duration yr 6 30 25
PEF Particulate Emission Factor m3/kg 4.63E+09 4.63E+09 4.63E+09
CFs Conversion factor soil kg/mg 1.0E-06 1.0E-06 1.0E-06

Notes:

3. RfDi = RfDo x 20m3/day / 70kg
4. Exposure assumptions are based on Table 3 of Appendix 3 of GAEPD 391-19-.07.

Non-
Residential 

Adult
Parameters

RRS Equation 
Inputs (4)

1. Aluminum is not listed in Appendix I of the Rules of Hazardous Site Response (i.e., aluminum is not a regulated substance) and, therefore, risk 
reduction standards (RRS) are typically not applicable.  However, at the request of the Georgia Environmental Protection Division (GAEPD), Type 1  
and 4 RRS have been calculated.

UnitsDefinitions

Toxicity 
Values

2. Toxicity values were obtained from: United States Environmental Protection Agency Regions 3, 6, and 9. (Accessed 01-03-13). Regional Screening 
Levels for Chemical Contaminants at Superfund Sites. http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm. Updated 
November 2012.  The noncancer toxicity values for aluminum presented in the RSL Tables are EPA Provisional Peer Reviewed Toxicity Values 
(PPRTVs).  Aluminum is not classified as a carcinogen; therefore, cancer toxicity values are not presented.

Residential 
Child

East Ponit, Georgia

Residential 
Adult
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Table 2
Type 1 Risk Reduction Standards for Aluminum

Residential Scenario
General Chemicals 

Ingestion Inhalation Total Ingestion Inhalation Total
mg/L mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Aluminum 7429-90-5 3.5E+01 7.7E+04 -- 7.8E+04 6.8E+06 7.7E+04 6.4E+05 2.4E+07 6.2E+05

Notes:

East Point, Georgia

b. Protection of human health.  As noted in Table 1, aluminum is non-carcinogenic; therefore, the RRS based on the protection of human health are concentrations in soil which are unlikely to result in any 
noncancer toxic effects on human health via soil ingestion along with inhalation of volatiles and particulates.  Type 1 soil RRS were determined using Equation 7 of RAGS, Part B, and standard child and adult 
residential exposure assumptions.

Protection of 

Groundwater (2a)

a. Protection of Groundwater.  For substances not listed in Appendix 1 or in Table 1 of Appendix III, the concentration under Rule 391-3-19- .07(6)(c)1. shall be considered non-calculable.  Aluminum is not listed 
in either of these tables.

Protection of Human Health - Direct Contact

Child Resident (2b)
Protection of Human Health - Direct Contact

Adult Resident (2b)

1. Concentrations of regulated substances in groundwater shall not exceed concentrations given in Table 1 of Appendix III, or for those substances not listed, the background or detection limit concentrations.  
Aluminum is not listed in Table 1 of Appendix III; therefore, the Type 1 GW RRS is the 35 mg/L.
2. 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 or, for those substances not liste
(i.e., aluminum), the least of the concentrations based on the protection of groundwater and the protection of human health.

Analyte CAS NO.

Groundwater 

Type 1 RRS (1)

Soil

Type 1 RRS (2)

Soil Calculations (2)
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Table 3
Type 4 Risk Reduction Standards for Aluminum

Non-Residential Scenario
General Chemicals 

Ingestion Inhalation Total
mg/L mg/kg mg/kg mg/kg mg/kg mg/kg

Aluminum 7429-90-5 1.0E+02 1.5E+05 1.5E+05 2.0E+06 3.3E+07 1.9E+06

Notes:

RRSLEACH  (mg/kg) = RRSGW x DAF x [Kd + (θw/ρβ)]
where:

RRSGW Target Groundwater RRS 1.0E+02 mg/L
DAF Dilution attenuation factor 1 unitless
Kd Soil-water partition coefficient 1.50E+03 L/kg
ϴw Water-filled soil porosity (=ω x ρβ) 0.3 Lwater/Lsoil

ρβ Dry soil bulk density 1.5 g/cm3

ω Average soil moisture content 0.2 gwater/gsoil

East Point, Georgia

1. Concentrations of regulated substances in groundwater samples must not exceed, at any point within the property boundary, the lesser of the risk-based values 
calculated using Equations 1 and 2 from RAGS, Part B, and non-residential exposure factors as described in Sections (9)(c)(1) and (9)(c)(2) of GAEPD 391-19-.07.  
Because aluminum is non-carcinogenic and non-volatile, the Type 4 RRS for groundwater corresponds to a concentration in groundwater that is unlikely to result in non-
cancer effects to non-residential receptors via ingestion of groundwater.

Groundwater 

Type 4 RRS (1)

Soil

Type 4 RRS (2,4) Protection of Human Health - Direct Contact (4)

4. Concentrations of regulated substances in surface soil must not exceed the lesser of the risk-based values calculated using Equations 1 and 2 from RAGS, Part B, and 
non-residential exposure factors as described in Sections (9)(d)(2) of GA EPD 391-19-.07.  Because aluminum is non-carcinogenic and non-volatile, the Type 4 RRS for 
soil corresponds to a concentration in soil that is unlikely to result in non-cancer effects on non-residential receptors via ingestion of soil or inhalation of soil particulates.  A 
concentration in excess of 1 million parts per million (mg/kg) is impossible; thus, the proposed Type 4 RRS for aluminum is soil based on the protection of groundwater, 
which is also protective of human health based on direct contact with soil.

Protection of 

Groundwater (3)

Soil Calculations

3. Concentrations of regulated substances in soil will not cause contamination of groundwater at levels which exceed Type 4 groundwater concentration criteria.  Soil 
concentrations protective of groundwater were determined by the following fate-and-transport model:

2. Concentrations of regulated substances in soil must not exceed the leachability-based value (Item 3 above) AND, for surface soil, the lesser of the risk-based values 
calculated using Equations 1 and 2 from RAGS, Part B, and non-residential exposure factors as described in Sections (9)(d)(2) of GA EPD 391-19-.07.  Because aluminum 
is non-carcinogenic and non-volatile, the Type 4 RRS for soil corresponds to a concentration in soil that is unlikely to result in non-cancer effects on non-residential 
receptors via ingestion of soil or inhalation of soil particulates.  This direct contact value is also protective of human health.

Analyte CAS NO.
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Table 4
Summary of Risk Reduction Standards for Aluminum

Non-Residential Scenario
General Chemicals LLC

East Point, Georgia

Aluminum 7429-90-5 3.5E+01 1.0E+02 7.7E+04 1.5E+05

Basis of RRS:
GW Type 1: Background
GW Type 4: Protection of Human Health, Non-Resident, Non-Cancer Endpoint
Soil Type 1: Proection of Human Health, Child Resident, Non-Cancer Endpoint
Soil Type 4: Protection of Groundwater (102 mg/L)

Type 4

Soil RRS (mg/kg)
Analyte CAS NO.

Groundwater RRS (mg/L)

Type 1 Type 4 Type 1

4 of 4
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SPLP Correlation to Extractable Sulfate 



ATTACHMENT D
SPLP CORRELATION TO EXTRACTABLE SULFATE

GENERAL CHEMICALS
EAST POINT, GEORGIA

SPLP Sulfate = 0.0509 * Extractable Sulfate
R² = 0.83
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