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Section 1 

Introduction 

This Revised Voluntary Remediation Program (VRP) Application is being submitted on behalf of 

Brunswick Corporation, Albany Sport, Co., and Albany Partners, LLC (the Group) for the Former 

MacGregor Golf Company Site (the Site).  The VRP Application dated April 5, 2011 has been revised in 

accordance with comments received from the Georgia Environmental Protection Agency (EPD) dated 

November 29, 2011. 

The Site is located at 1601 South Slappey Drive in Albany, Dougherty County, Georgia (Figure 1Figure 1Figure 1Figure 1).  A VRP 

Application Form and Checklist is provided in Appendix AAppendix AAppendix AAppendix A, and the warranty deed information is provided 

in Appendix Appendix Appendix Appendix BBBB.  A tax parcel map showing the location of the qualifying property and abutting properties, 

including the tax parcel identification numbers, is included in Appendix Appendix Appendix Appendix CCCC.  A monthly summary of hours 

invoiced by the professional engineer providing oversight of the Voluntary Remediation Plan 

development is provided in Appendix Appendix Appendix Appendix DDDD.  Finally, Appendix Appendix Appendix Appendix EEEE provides the exposure assumptions, 

chemical-specific parameters, and calculation spreadsheets for the site cleanup standards.  

1.1 Property and Participant Eligibility 

The property meets the eligibility criteria for the VRP.  A release of regulated substances into the 

environment has been confirmed.  The property is not listed on the federal National Priorities List (NPL), 

and is not currently undergoing response activities required by an order of the regional administrator of 

the federal Environmental Protection Agency (USEPA), and the facility is not required to have a permit 

under Code Section 12-8-66.  Qualifying the property under this part would not violate the terms and 

conditions under which the division operates and administers remedial programs by delegation or similar 

authorization from the USEPA.  There are no outstanding liens filed against the property pursuant to 

Code Section 12-8-94 or Code Section 12-13-6. 

The VRP applicants are Brunswick Corporation, Albany Sport, Co., and Albany Partners, LLC.  Albany 

Partners, LLC is the current property owner.  The VRP applicants are not in violation of any order, 

judgment, statute, rule, or regulation subject to the enforcement authority of the director of the 

Environmental Protection Division (EPD). 

1.2 Site Description and Site Background 

The property is approximately 50 acres, and is presently unoccupied.  The Site formerly consisted of a 

golf club manufacturing facility, several storage buildings, paved parking areas, a golf club testing range, 

and an equipment building (Figure Figure Figure Figure 2222).  The warehouse and former driving range are fenced and there are 

two access roads, located east and south of the warehouse.  The eastern portion of the Site is primarily 

asphalt paved, whereas the western portion of the Site where the former driving range was located is a 

grassy field.  A total of 29 monitoring wells have been installed for environmental assessment and 

monitoring (28 on-site and one off-site).  The Site features and monitoring well locations are shown on 

Figure 3Figure 3Figure 3Figure 3. 

The Site topography is relatively flat and varies from 191 to 204 feet above mean sea level (amsl).  An 

intermittent drainage ditch runs in a westerly direction from near the northern edge of the former 

disposal area, in a tree line, to the western property boundary.  The ditch ends in an intermittent 

detention basin.  Stormwater runoff flows primarily towards the intermittent drainage ditch, which also 
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receives stormwater runoff from off-site sources, including a railroad right-of-way, and then discharges 

into a detention basin.  The intermittent drainage ditch and detention basin are normally dry, except 

following significant rain events. 

MacGregor Golf Company operated the plant primarily for the manufacturing of golf clubs from 1960 to 

1993.  As part of the golf club production, a metal plating facility was operated until 1993.  This 

operation was located along the southern wall of the warehouse and consisted of plating tanks housed 

within three concrete pits.  In 1993 the tanks were removed and in 1994 the concrete pits were filled 

with soil and clean sand and then sealed with concrete. 

1.3 Source Description 

Reportedly, manufacturing wastes were likely disposed from approximately 1962 to 1973 in an area 

located just west of the main building that is part of the former test driving range.  This “source area” is 

approximately 60 by 100 feet and is located next to the equipment shed.  According to previous reports, 

no disposal pit or lagoon was created; the waste was poured or spread directly on the ground.  Wastes 

included spent solvents and plating process sludge that contained xylenes, methyl and ethyl alcohol, 

toluene, chromium, nickel, lead, and cyanide.  The chromium applied during the plating process was 

likely in the hexavalent form as chromic acid (CrO3).   

Construction of the test driving range involved grading of the former disposal area, and the soils were 

dispersed over a wider area.   

1.4 Site Constituents of Concern 

The current site constituents of concern (COCs) were defined in the December 2009 Revised 

Compliance Status Report and Corrective Action Report (CSR/CAP) Addendum, which was accepted by 

the EPD in a letter dated February 17, 2011.  The site COCs are listed below. 

 

Site COCs 

Organics Inorganics 

1,1-Dichloroethene (1,1-DCE) Chromium, Total 

Benzene Chromium, Hexavalent 

cis-1,2-Dichloroethene (cis-1,2-DCE) Chromium, Trivalent 

Ethylbenzene Cyanide 

Trichloroethene (TCE) Nickel 

Vinyl Chloride (VC)   

Xylenes (total)   

 

1.5 Document Organization 

This document provides information to support the application for enrollment into the Georgia VRP, and 

is organized into the following five sections: 

• Section 1.0 has presented background information on the Site, including a description of the 

source and identification of the Site COCs. 

• Section 2.0 describes the current Site conditions, including the geology, hydrogeology, and 

current soil and groundwater conditions. 
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• Section 3.0 presents the preliminary Conceptual Site Model (CSM) for the Site. This section 

describes the various elements included in the CSM, including human health and ecological 

receptors and the complete and incomplete exposure pathways that may exist at the Site.  Also 

discussed in this section is a fate and transport model that will be used to help demonstrate 

compliance with the Site cleanup standards under the VRP. 

• Section 4.0 provides an overview of the current status of the Site relative to the VRP delineation 

and cleanup standards developed for the Site. 

• Section 5.0 provides the Preliminary Remediation Plan and the Projected Milestone Schedule for 

delineation and remediation of the Site. 
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Section 2 

Current Site Conditions 

This section describes the current site conditions and includes information regarding the geology and 

hydrogeology at the Site, and the current soil and groundwater conditions at the Site. 

2.1 Geology and Hydrogeology 

2.1.1 Subsurface Geology 

The MacGregor Golf Site is located on the Dougherty Plain District of the Coastal Plain Physiographic 

Province in southwestern Georgia.  The Coastal Plain Physiographic Province is characterized by 

sequences of Mesozoic and Cenozoic sediments consisting of marls, sands, clays, and limestones.  The 

shallow soils at the Site consist primarily of silty sands, sandy silts and clays that in most cases are a 

weathering product of the limestone bedrock.  The thickness of the unconsolidated sediments at the Site 

is approximately 40 feet.  Within this zone, thin layers of chert occur at depths of 18 to 35 feet below 

ground surface (bgs).  Beneath the chert, sediments increase in clay content with clay layers ranging 

from 1 to 6 feet thick in several areas of the Site. 

A semi-confining unit consisting of a chalky limestone of the upper Ocala Limestone is present beneath 

the soils at the Site, from approximately 50 to 60 feet bgs, overlying the fossiliferous, permeable Ocala 

Limestone. The Ocala Limestone commonly characterized by karst textures can be subdivided into two 

zones, upper and lower. The upper portion of the Ocala consists of variable sandy, clayey, friable, chalky, 

fossiliferous limestone that grades to depth to a harder, shelly, limestone (Warner, 1997).  During the 

installation of monitoring well MW-8D, continuous core samples were collected which indicated the 

fossiliferous Ocala Limestone extended to a depth of approximately 170 feet bgs.  Underlying the Ocala 

Limestone is the lower confining unit, the Lisbon Formation which consists of glauconitic, fine calcareous 

sand, clay, and interbedded limestone. 

2.1.2 Hydrogeology 

Groundwater at the Site is present in both upper (overburden soils/unconsolidated sediments) and lower 

(shallow limestone bedrock) water bearing zones.  All groundwater wells located on-site were re-surveyed 

on January 10, 2012.  Based on the water level measurements from January 2012, groundwater was 

encountered in the upper water bearing zone at elevations ranging from 148 to 157 feet amsl.  

Groundwater was encountered in the lower water bearing zone at elevations of 148 to 149 feet amsl.  

Potentiometric maps for the upper and lower water bearings zones in January 2012 are provided as 

Figures Figures Figures Figures 4444    and 5555.  The new top of casing and groundwater elevations are provided in Table Table Table Table 1111.  The 

groundwater levels measured in January 2012 suggest a groundwater elevation high in the upper water 

bearing zone in the vicinity of MW-25 (near the southwest corner of the main warehouse), with 

groundwater flow outward from there (Figure Figure Figure Figure 4444).  The groundwater gradient in the lower water bearing 

zone is very shallow, changing by only about 0.5 feet over a 1,200 foot distance across the Site, To the 

extent that there is any horizontal flow in the lower water bearing unit, groundwater would be expected to 

flow from east to west and outward from the central portion of the Site to the north and south (Figure Figure Figure Figure 5555).   

As noted above, the January 2012 potentiometric surface map for the upper water bearing zone (Figure Figure Figure Figure 

4444), suggests a mounding of groundwater near the southwest corner of the main warehouse.  The cause 

of this mounding, which was not evident during the March 2011 or prior sampling events, is not known 
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and is currently being investigated, but could be associated with recent drought conditions or a possible 

water line leak near the facility.  In an effort to better understand the upper water bearing zone at this 

site, groundwater levels will be measured monthly for a period of three months following acceptance into 

the VRP to ensure representative groundwater elevations are used in developing the remediation plan. 

The upper water bearing zone has a horizontal conductivity range of 2.51 feet per day (ft/day) to 15.73 

ft/day.  Lower values (approximately 2 to 7 ft/day) were observed near the former waste disposal area, 

and higher values (approximately 8 to 16 ft/day) were observed in the southeastern portion of the Site.  

The lower water bearing zone horizontal conductivities range from 0.78 to 56.47 ft/day.  The results 

show that in the lower water bearing zone there is a zone of significantly lower hydraulic conductivity 

near well MW-9, whereas relatively high hydraulic conductivities (approximately 20 to 50 ft/day) occur at 

the other lower zone wells.  This “low conductivity zone” near MW-9 is consistent with the observed lower 

zone potentiometric surface that exhibits a slight “mound” in the MW-9 area.  MW-8D is a deep well that 

penetrates the lower confining unit.  The calculated horizontal conductivity in this zone is very low, 

approximately 0.001 ft/day, as would be expected.  Additional information regarding hydraulic properties 

can be obtained in the 2006 Compliance Status Report (CSR) prepared for the Site (Brown and Caldwell, 

2006). 

2.2 Current Soil and Groundwater Conditions  

Soil and groundwater investigations were performed by others at the Site between 1994 and 2000, and 

Brown and Caldwell conducted a source area characterization in the former waste disposal area in 

2005.  Additional soil and groundwater sampling in various locations throughout the Site was conducted 

in 2008, 2009 and 2010 (groundwater only).  The specific areas of focus included the former waste 

disposal area, and the intermittent drainage ditch and detention pond.  The historical soil and current 

and historical groundwater detections of Site COCs are provided in TableTableTableTablessss    2222    through 4444, respectively.  

Additional information regarding the soil and groundwater investigations performed at the Site can be 

obtained in the 2006, 2008 and 2009 CSRs prepared by Brown and Caldwell (Brown and Caldwell, 

2006; Brown and Caldwell 2008; Brown and Caldwell, 2009).   

2.2.1 Current Soil Conditions 

2.2.1.1 Organics in Soil 

VOCs including 1,1-DCE, cis-1,2-DCE, TCE, VC, benzene, ethylbenzene and xylenes have been detected in 

soils at the Site.  The majority of VOCs were detected in the samples collected in 2005 during the source 

area characterization of the former waste disposal area (B1 through B8) with the highest concentrations 

of cis,1,2-DCE and VC detected in boring B-4 at 11 mg/kg and 1.5 mg/kg, respectively.  The VOC 

concentrations in these borings ranged from 0.013 mg/kg to 0.025 mg/kg for 1,1-DCE; 0.0062 mg/kg 

to 11 mg/kg for cis-1,2-DCE; 0.0056 mg/kg to 0.025 mg/kg for TCE; non-detect to 1.5 mg/kg for VC; 

0.0042 mg/kg to 0.0098 mg/kg for benzene; 0.0061 mg/kg to 32 mg/kg for ethylbenzene; and 0.027 

mg/kg to 130 mg/kg for xylenes. The remaining samples collected between 1994 and 2000, and from 

2005, 2008 and 2009 contained no detections to very low concentrations of VOCs. 

2.2.1.2 Inorganics in Soil 

Numerous soil samples have been collected at the Site and analyzed for inorganics, specifically, 

chromium, cyanide and nickel.  The highest concentrations of inorganics were detected in borings SB-3, 

SB-4, SB-6, SB-15, SB-16, SB-17, SB-18, SB-25, SB-26, SB-29, DB-S1, DB-S2, and SED-1 through SED-6.  

All of these borings are located within the intermittent drainage ditch or detention basin with the 

exception of SB-3, SB-4 and SB-6 which are located in the vicinity of the former waste disposal area.  The 

total chromium concentrations in these samples ranged from 133 mg/kg to 3,300 mg/kg.  The samples 

collected in 2009 from borings DB-S1, DB-S2 and SED-3 through SED-6 were speciated for hexavalent 
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and trivalent chromium, which showed that all of the chromium at these locations is in the trivalent form, 

at concentrations ranging from 5.9 mg/kg to 3,300 mg/kg.  The cyanide concentrations in these 

samples ranged from 0.2 mg/kg to 3.7 mg/kg, and nickel concentrations ranged from 52 mg/kg to 620 

mg/kg.  The remaining samples collected from the Site contained low to no concentrations of chromium, 

cyanide and nickel. 

2.2.2 Current Groundwater Conditions 

2.2.2.1 Organics in Groundwater  

Groundwater monitoring has occurred at the Site since 1995.  The highest concentrations of VOCs 

(cis-1,2-DCE, TCE, and VC)  in the upper water bearing zone are seen in the samples collected from 

monitoring well MW-4, located in the vicinity of the former waste disposal area.  Concentrations of cis-

1,2-DCE, TCE, and VC in January 2012 were 0.410 milligram per liter (mg/L), 0.110 mg/L, and 0.0048 

mg/L, respectively.   Only one other well currently sampled at the site contains VOCs in groundwater; cis-

1,2-DCE was detected in MW-25 at a concentration of 0.0083 mg/L in March 2011.  No VOCs were 

detected in groundwater from wells MW-22 and MW-23, located around the perimeter of the source 

area, when they were last sampled March 2011.   

In current and previous monitoring of the lower water bearing zone, VOCs were only present in wells MW-

8 and MW-15, which are located on the southeastern portion of the Site.  MW-8 was last sampled for 

VOCs in 1999, and the only detection was 1,1-DCE at 0.016 mg/L.  Concentrations in MW-15 in 2003 

were 0.066 mg/L and 0.008 mg/L for 1,1-DCE and TCE, respectively, and concentrations  are expected 

to have declined in the intervening 8 years. 

2.2.2.2 Inorganics in Groundwater 

Chromium is the only inorganic constituent present at elevated levels in the groundwater.  The highest 

concentration of total chromium currently in groundwater is in monitoring well MW-24 (0.153 mg/L in 

January 2012); however, only a turbid sample could be obtained due to the low water level in the well 

(128 Nephelometric Turbidity Units [NTU]).  To assess the source of the chromium, the sample was also 

filtered and the concentration of dissolved chromium was 0.122 mg/L.  Chromium is also present in the 

groundwater of MW-11.  Speciation of the MW-24 and MW-11 samples indicated that the chromium is 

primarily in the hexavalent state. In January 2012, neither total nor hexavalent chromium were detected 

in the sample from MW-19. 

Nickel was previously detected in MW-4 at 2.863 mg/L; however, the turbidity in this 2006 sample was 

high (132 NTU).  This well was re-sampled in January 2012 using low-flow low-volume techniques to 

minimize turbidity.  A low turbidity sample was obtained, and the nickel concentration was only 0.0725 

mg/L.  Cyanide was not detected in the four wells where other inorganics were detected. 
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Section 3 

Preliminary Conceptual Site Model 

This section presents the preliminary Conceptual Site Model (CSM) developed for the Site and its 

environmental condition in order to facilitate development of remedial action objectives for the Site.  

Also discussed in this section is a fate and transport model that will be used to help demonstrate 

compliance with the Site cleanup standards under the VRP. 

3.1 Elements of the Conceptual Site Model  

A 3-dimensional Conceptual Site Model was developed to illustrate the approximate extent of VOCs and 

inorganics in the subsurface and the potential exposure pathways and receptors at the Site.  Figures Figures Figures Figures 6666 

and 7777 illustrate plan view and profile diagrams of the CSM. 

3.1.1 Ground Surface Features 

The Site topography is relatively flat with elevations ranging from 191 to 204 feet above mean sea level 
(amsl).  Stormwater run-off flows primarily towards the intermittent drainage ditch that runs in a westerly 
direction from north of the former disposal area along the tree line, to the western property boundary.  
The ditch ends in an on-site intermittent detention basin.  The intermittent drainage ditch and detention 
basin are normally dry, except following significant rain events.  The drainage ditch also receives 
stormwater run-off from off-site sources, including a railroad right-of-way. 

Soil samples collected from the intermittent ditch and detention basin indicated elevated concentrations 
of nickel and chromium.  Based on the flow direction of stormwater at the Site, the metals apparently 
migrated from the former waste disposal area to the drainage ditch. 

3.1.2 Subsurface Features 

3.1.2.1 Vadose Zone and Upper Water Bearing Zone 

The upper water zone consists predominantly of silty sands, sandy silts, clays and chert of the weathered 

limestone residuum which is represented on the upper portion of Figure Figure Figure Figure 7777....  The thickness of the 

unconsolidated sediments at the Site is approximately 40 to 50 feet with the thin layers of chert 

occurring at depths of 18 to 35 feet bgs.  Beneath the chert, sediments increase in clay content with clay 

layers ranging from 1 to 6 feet thick.  The lower boundary to this zone is the chalky limestone that occurs 

in the uppermost Ocala Limestone at 50 to 55 feet bgs. 

Figures Figures Figures Figures 6666 and 7777    show approximately where VOCs and inorganics have been identified in the upper water 

zone.  According to previous reports, waste was poured or spread onto the ground surface in the former 

waste disposal area.  The VOCs and inorganics released at the ground surface would be expected to 

migrate vertically, under the influence of gravity, with some horizontal spreading with depth through the 

unsaturated zone and into the saturated zone.  

3.1.2.2 Semi-Confining Unit 

Between the depths of approximately 50 to 60 feet bgs, a chalky limestone occurs that grades with 

depth with increasing cementation and induration and decreasing permeability.  This layer is laterally 

continuous across the Site and is interpreted to be a hydraulic boundary to the lower water bearing zone 

encountered at 60 feet bgs.  However, based on the hydraulic properties (i.e., vertical groundwater 

velocity, vertical gradient and vertical hydraulic conductivity) of the semi-confining unit, vertical leakage 



Revised Voluntary Remediation Program Application Section 3

 

 3-2

Revised MacGregor Golf VRP Application FINAL 021412.docx 

occurs through the chalky limestone from the upper water bearing zone to the lower water bearing zone 

as seen by concentrations of VOCs and inorganics in the lower water bearing zone. 

3.1.2.3 Lower Water Bearing zone 

At approximately 60 feet bgs, the chalky limestone increases in competency and becomes a porous and 

permeable fossiliferous limestone of the Ocala Limestone that extends to a depth of approximately 170 

feet bgs.  This unit, the Upper Floridan aquifer, is a principal water supply aquifer and previously served 

to supply irrigation and fire water to the Site.  The Upper Floridan aquifer is confined above and below.  

The upper confining zone is the chalky limestone as described above, and the lower confining zone is the 

calcareous clayey Lisbon formation. 

Concentrations of VOCs and inorganics are present in the lower water bearing zone; specifically, the 

upper portion of the permeable fossiliferous limestone as seen in wells MW-8 and MW-15 at depths of 

approximately 70 and 80 feet bgs, respectively. 

3.1.3 Contaminant Fate and Transport  

Moderate to low concentrations of TCE, cis-1,2-DCE, and VC continue to be detected in monitoring wells 

(primarily MW-4) immediately downgradient of the source area within the upper water bearing zone.  As 

described further in Section 5, preliminary modeling using Biochlor®, a one-dimensional axial transport 

model, has been conducted to evaluate potential COC migration from this area.  Biochlor® has been 

used to provide a preliminary understanding of the fate and transport of the remaining VOCs observed in 

groundwater.  The preliminary model demonstrated that the current groundwater plume will continue to 

shrink over time, and that VOC concentrations will continue to decline.   

Additionally, a limited interim remedial action consisting of injection of zero valent iron (ZVI) within the 

upper water bearing zone was conducted in 2003.  The interim action created a barrier zone of 

accelerated attenuation downgradient of MW-4.  The barrier has most likely resulted in the decrease in 

VOC concentrations observed in the remaining downgradient monitoring wells. 

3.2 Receptors and Exposure Pathways 

The following sections provide details regarding the receptor surveys and the complete exposure 
pathways that exist at this Site.  Receptors included in this evaluation included human receptors and 
ecological receptors. 

3.2.1 Human Receptor Survey 

The Site is currently vacant, though the on-site facilities could be used for future office space and 
warehousing operations.  The surrounding properties primarily consist of industrial and/or commercial 
facilities.  The nearest residence is located approximately 0.2 miles east of the Site (Figure 2Figure 2Figure 2Figure 2).  Municipal 
water is provided throughout the study area. There are no known water wells that supply potable water 
within a 1,000-foot radius of the Site. 

Anticipated future use of the Site is industrial and/or commercial.  Even if allowed, it is highly unlikely 
that this property would be used for residential properties due to the industrial nature of the surrounding 
area.   

Based on VOC concentrations recently detected in monitoring well MW-4 located just west of the main 
warehouse (Figure 3Figure 3Figure 3Figure 3 and TableTableTableTablessss    3333    and 4and 4and 4and 4), there may be potential for indoor inhalation of vapor 
emissions from groundwater in the main warehouse.  Vapor intrusion in the main warehouse will 
therefore be addressed at a later date with the use of the Johnson & Ettinger (J&E) Model for Subsurface 
Vapor Intrusion into Buildings (Johnson and Ettinger, 1991), fate and transport modeling, sub-slab soil 
gas sampling, and/or indoor air sampling. 
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Another potential area for indoor inhalation of vapor emissions to consider is in the storage shed located 
just west of the main building.  VOCs have been detected above cleanup standards in soil boring B-4 
(Figure Figure Figure Figure 8888), which is located next to the storage shed.  However, this shed is a small (approximately 1,600 
square feet), unoccupied structure that is primarily used for storage.  Human health receptors will be 
limited to an occasional visitor and exposure will therefore be limited.  An assessment of vapor intrusion 
into this storage shed is therefore not warranted at this time. 

Potential exposure pathways for human receptors are provided below.  Each of the human exposure 
scenarios are on-site scenarios.  There are no potential groundwater scenarios. 

• Future Site Worker: Commercial site workers were considered receptors in this evaluation due to 
their anticipated future presence at the Site.  Although commercial workers would primarily 
remain inside the facility and exposure to soils is minimal, workers would occasionally exit the 
facility to access outside buildings and structures.  Possible routes of exposure associated with 
commercial workers include: 

o Future Ingestion of surficial soil 

o Future Dermal contact with surficial soil 

o Future Inhalation of vapors and particulates from surficial soil 

o Future Indoor inhalation of vapor emissions from groundwater (main warehouse only). 

• Current/Future Groundskeeper or Construction Worker:  Construction workers and 
groundskeepers were considered as limited receptors in this evaluation.  Construction workers 
are likely to spend only negligible amounts of time in the existing building as compared to 
commercial workers, and may be exposed to surficial soil during excavations.  Groundskeepers 
are exposed to surficial soils during routine maintenance of the grounds.  Therefore, potential 
routes of exposure associated with construction workers and groundskeepers include: 

o Ingestion of surficial soil 

o Dermal contact with surficial soil 

o Inhalation of vapors and particulates from surficial soil. 

• Current/Future Adolescent Trespasser: Trespassers were considered receptors in this evaluation 
despite the Site being located in a commercial area unlikely to attract trespassers.  The Site is 
surrounded by security fencing and has a gate (Figure 3Figure 3Figure 3Figure 3).  However, trespassers were included 
as receptors for future use of the Site. The possible routes of exposure associated with 
trespassers are: 

o Inhalation of vapors and particulates from surficial soil 

o Ingestion of surficial soil 

o Dermal contact with surficial soil. 

3.2.2 Ecological Receptor Survey 

The Georgia Natural Heritage Program provides a listing of “Known Locations of Rare and Other Special 
Concern Animals, Plants and Natural Communities within Georgia” organized by Topographic 
Quadrangle.  The site is within the Albany West Southwest, Georgia Quadrangle.  Potential plant and 
animal receptors are provided in Table Table Table Table 5555.... 

Theoretical potential exposure pathways for terrestrial organisms are ingestion (e.g., plant matter, 
surface water, soil, and sediment), dermal absorption, and inhalation.  The potential exposure pathways 
for aquatic organisms are through root absorption, ingestion (e.g., plant matter, surface water, and 
sediment), dermal absorption, and inhalation. 

Site contaminants are located in subsurface groundwater, surficial soil, and subsurface soil.  There are 

no perennial surface water bodies or flows on the Site.  The closest surface water body is an unnamed 

stormwater drainage swale 0.75 to 1 mile east and southeast of the Site.  The Flint River is 1.75 miles 
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directly east of the Site.  An intermittent drainage ditch runs in a westerly direction from near the 

northern edge of the former disposal area, in a tree line, to the western property boundary.  The ditch 

ends in an intermittent detention basin.  However, both the drainage ditch and detention basin are 

normally dry, except following significant rain events.  Therefore, the potential for the environmental 

receptors identified in Table Table Table Table 5555 to be exposed appears to be negligible.  In addition, the drainage ditch 

and detention basin were sampled for site contaminants in 2009 and all concentrations were below the 

Site cleanup levels. 
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Section 4 

Site Status Relative to Delineation 
and Cleanup Standards 

This section describes the delineation and cleanup standards that have been developed for the Site.  An 

overview of the current soil and groundwater status relative to the Site delineation and cleanup 

standards is also provided in this section, along with plans to meet the delineation standards where 

exceedances currently exist for soil and groundwater. 

4.1 Development of Standards 

4.1.1 Site Delineation Standards 

Delineation standards have been developed for groundwater and soil at the Site in accordance with 

Section 12-8-108(1) of the Georgia VRP Act.  Three concentrations for groundwater and five 

concentrations for soil were considered for use as delineation standards according to subparagraphs (A) 

through (E) of Section 12-8-108(1), as summarized in Table Table Table Table 6666.  The designated delineation standards for 

groundwater and soil are the default, residential cleanup standards (subparagraph E) except where 

background concentrations (subparagraph A) are used. 

4.1.2 Site Cleanup Standards 

Cleanup standards have also been developed for groundwater and soil at the Site in accordance with 

Sections 12-8-108(5) and 12-8-108(6) of the Georgia VRP Act.  Potential cleanup standards for this Site 

are the Hazardous Site Response Act (HSRA) Residential (Types 1 and 2) and Non-Residential (Types 3 

and 4) Risk Reduction Standards (RRSs) that were previously developed under the Revised CSR/CAP 

Addendum and then subsequently updated.  These standards were revised and re-submitted to EPD for 

approval on March 25, 2011, and were also used to develop the site cleanup levels under the VRP 

program, as the designated cleanup standards for groundwater and soil are the higher of the Types 1, 2, 

3, and 4 RRS for each media.  The cleanup standards were further revised in accordance with EPD’s 

November 29, 2011 comments, and are being submitted with this Revised VRP Application (calculations 

provided in Appendix EAppendix EAppendix EAppendix E).  The groundwater RRS and VRP cleanup standards are summarized in Table Table Table Table 7777, 

and the final Site delineation and cleanup standards for soil and groundwater are summarized in Table Table Table Table 

8888. 

4.2 Status of Soil Relative to Standards 

4.2.1 Comparison to Delineation Standards 

A summary of historical soil detections of Site COCs is provided in Table Table Table Table 3333.  VOCs in soil have been 

horizontally and vertically delineated at the Site.  Inorganics in soil have also been horizontally and 

vertically delineated with the exception of one soil sampling location in the drainage ditch, SB-17A.  This 

location, sampled in September 1999 at a depth of 23 to 25 feet bgs, contained nickel at a 

concentration of 61 mg/kg which exceeded its delineation standard of 50 mg/kg.   

Numerous surficial soil samples collected from the drainage ditch and detention basin from 0 to 2 feet 

bgs had concentrations of chromium and/or nickel above the delineation standards.  However, based on 



Revised Voluntary Remediation Program Application Section 4

 

 4-2

Revised MacGregor Golf VRP Application FINAL 021412.docx 

the vertical concentration profiles in other deeper borings along the drainage ditch and in the detention 

basin, it is evident that inorganic concentrations consistently decline with depth.  Figure Figure Figure Figure 8888, a cross-

section view of the drainage ditch and detention basin, illustrates that chromium and nickel are vertically 

delineated in the drainage ditch and detention basin with the exception of nickel in SB-17A, as 

previously noted.  

In summary (Table 9Table 9Table 9Table 9), Site COCs in soil have been delineated vertically and horizontally with the 

exception of the following: 

• Vertical delineation for nickel is lacking below sample SB-17A, which was collected below the 

drainage ditch at a depth of (23 to 25 feet bgs) in 1999. 

4.2.2 Comparison to Cleanup Standards 

As shown in Table 2Table 2Table 2Table 2 and FigureFigureFigureFiguressss    8888    and 9and 9and 9and 9, all soil samples collected to date meet the cleanup standards 

for inorganics and organics with the exception of the uppermost sample in B-4, located near the 

northeastern corner of the storage shed in the former waste disposal area.  This sample, collected in 

June 2005 at a depth of 5 to 10 feet bgs, contained cis-1,2-DCE and VC at concentrations of 11 and 1.5 

mg/kg, which exceeded the cleanup standards of 7 and 0.2 mg/kg, respectively. Concentrations in the 

underlying sample, collected at 15 to 20 feet bgs, meet the standards, as do samples from B-1, B-2, and 

B-10 collected 15 to 25 feet away.  Current concentrations at this location are expected to have declined 

in the 6 years since the sample was collected. 

In summary (Table 9Table 9Table 9Table 9), all soil samples meet the cleanup standards with the exception of: 

• The 2005 sample B-4, collected at 5 to 10 feet bgs in the former waste disposal area, which exceeds 

the cis-1,2-DCE and VC cleanup standards. 

4.3 Status of Groundwater Relative to Standards 

4.3.1 Comparison to Delineation Standards 

A summary of the most current groundwater concentrations of Site COCs are provided in Table 3, and a 

summary of historical groundwater detections is provided in Table Table Table Table 4444.  VOCs have been delineated in 

groundwater in the upper and lower water bearing zones across the Site. 

Inorganics in groundwater have been delineated across the site with the exception of chromium in MW-

24 and MW-11 on the north side of the Site, as indicated in EPD’s February 17, 2011 groundwater 

delineation letter.  During the most recent site-wide sampling event (March 2011), hexavalent chromium 

was detected in groundwater collected from MW-11 at a concentration of 0.0243 mg/L, which is above 

the delineation standard of 0.01 mg/L.  A sample collected in January 2012 from monitoring well MW-

24, located just north of MW-11, contained total and hexavalent chromium at concentrations of 0.153 

and 0.125 mg/L, respectively; however, this sample was very turbid due to low water levels, and thus 

dissolved chromium was also measured.  The dissolved concentrations were 0.122 and 0.115 mg/L for 

total and hexavalent chromium, respectively.  

In summary (Table 9Table 9Table 9Table 9), Site COCs in groundwater have been delineated vertically and horizontally, with 

the exception of: 

• Chromium (total and/or hexavalent) has not been delineated in the upper and lower water bearing 

zones to the north of monitoring wells MW-24 and MW-11. 

4.3.2 Comparison to Cleanup Standards 

Monitoring well MW-4, located in the former waste disposal area, is the only monitoring well at the Site 

that contains organics at concentrations exceeding cleanup standards.  In March 2011, cis-1,2-DCE, 
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TCE, and VC were detected in groundwater from MW-4 at concentrations of 0.410 mg/L, 0.110 mg/L, 

and 0.0048 mg/L, which exceed the cleanup standards of 0.204, 0.038, and 0.0033 mg/L, 

respectively.   

Monitoring wells MW-24 and MW-11, located on the north side of the site, and monitoring well MW-23 

located in the former waste disposal area, contained total and/or hexavalent chromium at 

concentrations exceeding cleanup standards.  In January 2012, well MW-24 was resampled and the 

groundwater contained 0.153 mg/L and 0.125 mg/L of total and hexavalent chromium, respectively, 

compared to the cleanup standards of 0.10 mg/L and 0,01 mg/L, respectively; however, as noted 

above, only a turbid sample could be obtained at that time.  The March 2011 groundwater sample from 

well MW-11, located just southwest of MW-24, contained hexavalent chromium at a concentration of 

0.0243 mg/L, which was also slightly above the cleanup level.  The one time MW-23 was sampled for 

total chromium (in 2008), the concentration (0.33 mg/L) exceeded the cleanup level, and thus an 

attempt was made to resample this well in January 2012; however, the well did not contain enough 

groundwater to obtain a representative sample. 

In summary (Table 9Table 9Table 9Table 9), the groundwater at the Site meets all of the cleanup standards with the exception 

of the following: 

• Concentrations of cis-1,2-DCE, TCE, and VC exceed the cleanup standards in MW-4, which is located 

in the upper water bearing zone in the former waste disposal area. 

• Monitoring wells MW-24 and MW-11 (on the north side of the Site) and monitoring well MW-23 (in the 

former waste disposal area) contain total and/or hexavalent chromium at concentrations above the 

cleanup standards.   

4.4 Proposed Plans to Meet Delineation Standards 

Soil delineation for nickel will be completed through additional sampling at SB-17A.  A soil sample will be 

collected in this area at a depth below 25 feet bgs where the 1999 sample was obtained and analyzed 

for nickel, within the timeframe for vertical delineation required by the VRP. 

Groundwater delineation will be completed through additional sampling.  Levels of total and/or 

hexavalent chromium that currently exceed the delineation standards in MW-11 and MW-24 are in 

several cases very close to the delineation standard.  These wells will be re-sampled using low-flow/low-

volume sampling techniques to confirm chromium concentrations in groundwater at these locations.  

Based on the results of these sampling events, steps to further delineate these constituents, if 

necessary, will be taken within the timeframe for vertical and/or horizontal delineation required by the 

VRP (Table 9Table 9Table 9Table 9 and Figure 11Figure 11Figure 11Figure 11). 

 



 

 

 5-1

Revised MacGregor Golf VRP Application FINAL 021412.docx 

Section 5 

Preliminary Remediation Plan 

Section 5.0 provides the Preliminary Remediation Plan for soil and groundwater that has been 

developed for the Site.     

5.1 Preliminary Remediation Plan for Soil 

All soil samples collected to date meet the VRP cleanup standards for inorganics and organics with the 

exception of the uppermost sample in B-4, located near the northeastern corner of the storage shed in 

the former waste disposal area.  This sample, collected in June 2005 at a depth of 5 to 10 feet bgs, 

contained cis-1,2-DCE and VC at concentrations of 11 and 1.5 mg/kg, which exceeded the cleanup 

standards of 7 and 0.2 mg/kg, respectively. 

Given that concentrations were not significantly above the cleanup levels and that this sample was 

collected 6 years ago, another sample will be collected at this location to determine current soil 

concentrations.  The sample will be analyzed for cis-1,2-DCE and VC and the results will be compared to 

the cleanup standards.  If the results do not exceed the standards, remediation will not be required.  If 

they are above the standards, then the result will be addressed through modeling, the use of area 

averaging, or if necessary and feasible, by excavation (Table 9Table 9Table 9Table 9). 

5.2 Preliminary Remediation Plan for Groundwater 

5.2.1 Chromium 

Monitoring wells MW-24, MW-11, and MW-23 contain groundwater with concentrations of total and/or 

hexavalent chromium above the cleanup standards of 0.10 and 0.01 mg/L, respectively.  In January 

2012, groundwater from MW-24 contained total and hexavalent chromium at concentrations of 0.153 

and 0,125 mg/L, although the sample was turbid.  In March 2011, groundwater from MW-11 contained 

hexavalent chromium at a concentration of 0.0243.  However, as chromium in these two wells has not 

yet been delineated, additional groundwater monitoring and/or other actions will be taken to complete 

delineation in this area prior to proposing remediation strategies.    

MW-23 was only sampled for chromium once, and thus an attempt was made to re-sample this well in 

January 2012 to confirm the presence of total chromium.  Unfortunately, there was not enough 

groundwater in the well to collect a non-turbid, representative sample.  Therefore, this well will be re-

sampled for chromium to determine current conditions, and the results will be compared to the cleanup 

standard.  If the result is below the standard, then remediation will not be required.  If the chromium 

concentration exceeds the cleanup standard, then this result will be addressed through fate and 

transport modeling and a uniform environmental covenant (UEC) restricting the use of groundwater 

(Table 9Table 9Table 9Table 9). 

5.2.2 Volatile Organic Compounds 

Monitoring well MW-4, located in the former waste disposal area, is the only monitoring well at the Site 

that contains organic COCs at concentrations exceeding cleanup standards.  In March 2011, cis-1,2-

DCE, TCE, and VC were detected in groundwater from MW-4 at concentrations of 0.410, 0.110, and 

0.0048 mg/L, above the cleanup standards of 0.204, 0.038, and 0.0033 mg/L, respectively.    
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The presence of cis-1,2-DCE, TCE, and VC in MW-4 will be addressed through fate and transport 

modeling and a UEC to restrict the use of groundwater.  Preliminary modeling has been conducted and 

indicates that compliance with VRP cleanup criteria at a designated Point of Exposure can be 

demonstrated.  As previously noted, the modeling will use Biochlor®, a one-dimensional axial transport 

model widely recognized by the USEPA and the U.S. Geological Survey (USGS) to evaluate potential 

migration.  The primary transport parameters used in Biochlor® are hydraulic conductivity, hydraulic 

gradient, effective porosity, dispersion, absorption, and biotransformation or compound-specific half-

lives.  In modeling for the Site, these parameters will be based on site data or by selecting reasonable 

ranges based on a review of the literature as described below. 

As there are no drinking water wells located or planned within the downgradient vicinity of the Site, the 

Point of Exposure for this Site will be defined as a hypothetical point of drinking water exposure located a 

distance of 1,000 feet downgradient of the delineated site contamination around MW-4.  The fate and 

transport model will be used to evaluate migration and project concentrations at an established Point of 

Demonstration upgradient of the hypothetical Point of Exposure.  The Point of Demonstration well will be 

determined within the first six months of enrollment in the VRP after additional groundwater elevation 

and flow data can be obtained in the upper water bearing zone. 

As noted above, Biochlor® has already been used to provide a preliminary understanding of the fate and 

transport of the VOCs remaining in groundwater at this Site and to assess whether these VOCs will pose 

risks at the Point of Demonstration and Point of Exposure.  For preliminary purposes only, wells MW-12, 

MW-13, and MW-19 were used as Point of Demonstration wells.  The anticipated model set-up and 

assumptions are summarized below. 

• Biochlor® is a one-dimensional axial transport model which only has the ability to model from the 

time of release to a selected time into the future.  As the majority of the disposal reportedly occurred 

between 1962 and 1973, the model simulation will be run for 45 years from the point of release. 

The results of the initial 45-year simulation will be matched to recent Site data.  In order to evaluate 

whether the plume has potential to migrate to the Point of Demonstration, the model will be run for 

an additional 20 years, resulting in a total model simulation time of 65 years. 

• Hydraulic conductivity and gradient data are available from previous work at the Site. The effective 

porosity for the sandy, clayey silt zone will be assumed to be 0.35. 

• The primary transport parameters used in Biochlor® are dispersion, absorption, and 

biotransformation or compound-specific half-lives. Typically a value of 10 percent of the overall 

plume length is used to account for dispersion in the model.  Absorption is represented in the model 

as a retardation value which requires estimations of bulk density, fractional carbon organic content, 

and the carbon partitioning coefficient (Koc).  Estimated and measured values of these parameters 

will be used in the model.  Biotransformation or compound-specific half-lives are used in the model 

to represent the effects of biodegradation.  The estimated half-lives will be based on observed 

concentrations over time in MW-4. 

The preliminary fate and transport modeling, conducted  prior to receipt of the March 2011 data, 

demonstrated the following relative to the July 2010 VOC concentrations in MW-4:   

• Groundwater concentrations in MW-4 will continue to decrease over time. 

• Site COC concentrations in the Point of Demonstration wells will not exceed the cleanup standards 

through the year 2027. 

• Levels exceeding the VRP cleanup standards are not projected to migrate within 200 to 500 feet of 

the Point of Demonstration wells. 

• The observed VOC concentrations will not reach the hypothetical Point of Exposure. 
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• In light of the extensive groundwater data from 15 years of monitoring, no further groundwater 

monitoring is expected to be necessary.  This conclusion will be verified once the Biochlor® model 

has been finalized upon acceptance of the Site into the VRP. 

Note that concentrations of cis-1,2-DCE, TCE, and VC decreased by 45 percent, 41 percent, and 81 

percent, respectively, from July 2010 to March 2011.. Thus, the above preliminary conclusions are not 

expected to change as a result of the more recent data.  The preliminary model will be updated to 

include chromium as a site COC, if needed. 

In addition, a UEC would be executed to prevent the use of groundwater at the site.  If J&E modeling 

predicts the potential for vapor intrusion in the main warehouse, and fate and transport modeling and/or 

sampling indicates a potential risk due to vapor intrusion, then the UEC will be modified to require 

additional vapor intrusion evaluations prior to construction of new buildings or future occupancy of 

existing currently unoccupied structures. 

5.3 Projected Milestone Schedule 

A Projected Milestone Schedule, showing timelines for the following items, is included on Figure Figure Figure Figure 11111111: 

• Preliminary cost estimate submittal 

• Financial assurance demonstration 

• Monthly groundwater level measurements for a period of 3 months 

• Groundwater and soil delineation of Site COCs (horizontal and vertical) 

• Submittal of Updated Conceptual Site Model 

• Final Remediation Plan submittal 

• Active remediation, if necessary 

• Compliance Status Report submittals. 



 

 

 REF-1

Revised MacGregor Golf VRP Application FINAL 021412.docx 

References 

Brown and Caldwell.  August 2006.  Compliance Status Report.  Former MacGregor Golf Company Site. Albany, Georgia.  

Brown and Caldwell.  April 2008.  Revised Compliance Status Report and Corrective Action Plan.  Former MacGregor Golf 
Company Site. Albany, Georgia.  

Brown and Caldwell.  December 2009.  Revised Compliance Status Report and Corrective Action Plan Addendum.  
Former MacGregor Golf Company Site. Albany, Georgia.  

Gilbert, Richard O., 1987.  Statistical Methods for Environmental Pollution Monitoring, Van Nostrand Reinhold Company, 
Inc., pp. 208-217. 

Johnson, P.C. and R.A. Ettinger. 1991. Heuristic model for predicting the intrusion rate of contaminant vapors into 
buildings. Environ. Sci. Technology, 25:1445-1452. 

U.S. Environmental Protection Agency (USEPA), 1999.  Use of Monitored Natural Attenuation at Superfund, RCRA 
Corrective Action, and Underground Storage Take Sites, OSWER Directive # 9200-4-17. 

Warner, D. 1997.  Hydrogeologic Evaluation of the Upper Floridan Aquifer in the Southwestern Albany Area, Georgia: U.S. 
Geological Survey Water-Resources Investigations Report 97-4129.   

 
 
 



FIL
E P

AT
H: 

R:
\Pr

oje
cts

\M
ac

Gr
eg

orG
olf\

Ma
pd

ocs
\VR

PA
PP

\Fi
g1

_S
iteL

oc
atio

nM
ap

.m
xd

Figure 1

 PROJECT #:
 CHECKED BY:

 SCALE:
 DATE:

 

03/31/2011
AS SHOWN
JBM

140849
Former MacGregor Golf Company

1601 S Slappey Blvd, Albany, Dougherty County, Georgia
 DRAWN BY:

 PREPARED FOR:

TCB, PCR

SOURCE: NATIONAL GEOGRAPHIC SEAMLESS USGS, 2010

0 1,000 2,000500

Approximate Scale (Feet)

Brunswick Corp.,
Albany Sport Co., &

Albany Partners, LLC Site Location Map

MacGregor
Golf Site



Approximate Property Boundary

Figure 2

 PROJECT #:
 CHECK ED B Y:

 SCALE:
 DATE:

Brunswick Corp.,
Albany Sport Co., &

Albany Partners, LLC

03/31/2011
AS SHOWN
JBM

140849

Former MacGregor Golf Company
1601 South Slappey Blvd, Albany, Dougherty County, Georgia

 DRAWN BY:

 PREPARED FOR:

TCB, PCR
0 300 600

Approximate Scale (Feet)

Aerial Site Map

R:\
Pro

jec
ts\M

acG
reg

orG
olf\

Ma
pdo

cs\
VR

PA
PP

\Fi
g2_

Sit
eA

eri
alM

ap
.mx

d

Source: USDA FSA APFO - 2010 NAIP Natural Color Imagery for Georgia



&>

&>

&>

&>

&<Ò

&<Ò

&<Ò

&<Ò

&>

&>

&>

&>

&>

&<Ò

&<Ò

&<Ò

&>

&>

&>

&>

&<Ò

&>

&A

&A

&A

&A

MW-1

MW-2

MW-3

MW-4
MW-5

MW-6

MW-7

MW-9

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-16

MW-17

MW-18

MW-19

MW-22

MW-23

MW-24

MW-25

MW-8D

MW-20

Supply Well

MW-21

Detention
Basin

Drainage Ditch

So
ut

h S
lap

pe
y B

ou
lev

ard

Industry Avenue

LEGEND

Pa
th: 

R:\
Pro

jec
ts\M

acG
reg

orG
olf\

Ma
pdo

cs\
VR

PA
PP

\Fi
g_3

-Si
te_

Ma
p.m

xd

±
Acc

ess
ed

 By
: A

PA
TC

EG
 at 

02
/14

/20
12 

15:
52

 PROJECT #:
 CHECKED BY:

 SCALE:
 DATE:

 DRAWN BY:
Brunswick Corp.,

Albany Sport Co., &
Albany Partners, LLC

Former MacGregor Golf Company
1601 South Slappey Blvd; Albany, Dougherty County, Georgia

Prepared For:

Figure 3

AS SHOWN

Site Map

02/10/2012

JBM
SEJ,PCR
140849

0 150 300 450

Approx imate Scale in Feet

&> Shallow Monitoring Well

Approximate Property Boundaries

Deep Monitoring Well&<Ò

&A Well Not Included in the Monitoring Program



j
j

j j j

j
j

jj
j

j

j
j

j

j
j

j

j

j

j j

&>

&>

&>

&>

&<Ò

&<Ò

&<Ò

&<Ò

&>

&>

&>

&>

&>

&<Ò

&<Ò

&<Ò

&>

&>

&>

&>

&<Ò

&>

&A

&A

&A

&A
158

157
156

149

149

153

150

154

153

151

150

155

152

151

152

153

154

155

149

149

153

150

154

153

151

150

155

152
151152

153 154 155 MW-1
152.43

MW-2
156.90

MW-3
155.95

MW-4
156.25

MW-10
148.36

MW-11
152.57

MW-12
155.37

MW-13
155.54

MW-14
148.74

MW-18
153.23

MW-19
155.52

MW-22
150.91

MW-23
152.60

MW-25
157.00

Detention
Basin

Drainage Ditch

So
ut

h S
lap

pe
y B

ou
lev

ard

Industry Avenue

LEGEND

Pa
th: 

R:\
Pro

jec
ts\M

acG
reg

orG
olf\

Ma
pdo

cs\
VR

PA
PP

\Fi
g_4

-Up
per

_P
ot_

Ma
p_

201
2-0

1-1
0.m

xd

±
Acc

ess
ed

 By
: A

PA
TC

EG
 at 

02
/14

/20
12 

15:
54

 PROJECT #:
 CHECKED BY:

 SCALE:
 DATE:

 DRAWN BY:
Brunswick Corp.,

Albany Sport Co., &
Albany Partners, LLC

Former MacGregor Golf Company,
1601 South Slappey Blvd, Albany, Dougherty County, Georgia

Prepared For:

Figure 4

AS SHOWN

Potentiometric Surface Map
Upper Water Bearing Zone

January 10, 2012

02/10/2012

JBM
SEJ,TCB,CBC,PCR
140849

0 150 300 450

Approx imate Scale in Feet

&> Shallow Monitoring Well

Approximate Property Boundaries

148.00 Groundwater Elevation (Feet NAVD88)

Deep Monitoring Well&<Ò

Apparent Groundwater Flow Directionj Estimated Groundwater Contour
Groundwater Contour (Contour Interval is 1.0 Feet NAVD88)

&A Well Not Included in the Monitoring Program



148.50

148.00

148.25

147.75

148
.50148

.00 148.25
147

.75

MW-5
148.27

MW-6
147.89

MW-7
148.08

MW-9
148.43

MW-15
148.29

MW-16
148.50

MW-17
147.82

MW-24
147.79

Detention
Basin

Drainage Ditch

So
uth

 Sl
ap

pe
y B

ou
lev

ard

Industry Avenue

LEGEND

Pa
th:

 R:
\Pr

oje
cts

\M
acG

reg
orG

olf\
Ma

pd
ocs

\VR
PA

PP
\Fi

g_
5-L

ow
er_

Po
t_M

ap
_2

012
-01

-10
.mx

d
Ac

ces
sed

 By
: JM

EA
DO

WS
 at 

02
/08

/20
12 

12:
53

 PROJECT #:
 CHECKED BY:

 SCALE:
 DATE:

 DRAWN BY:
Brunswick Corp.,

Albany Sport Co., &
Albany Partners, LLC

Former MacGregor Golf Company
1601 South Slappey Blvd; Albany, Dougherty County, Georgia

Prepared For:

Figure 5

AS SHOWN

Potentiometric Surface Map
Lower Water Bearing Zone

January 10, 2012

02/08/2012

JBM
SEJ,TCB,PCR
140849

0 150 300 450

Approximate Scale in Feet

Shallow Monitoring Well

Approximate Property Boundaries

148.00 Groundwater Elevation (Feet NAVD88)

Deep Monitoring Well
Apparent Groundwater Flow Direction
Estimated Groundwater Contour
Groundwater Contour (Contour Interval is 0.25 Feet NAVD88)

Well Not Included in the Monitoring Program













Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

1 Enrollment in VRP --

2

Submittal of Preliminary Cost Estimate for Implementation of 

Remediation & Continuing Actions, and Financial Assurance 

Demonstration 

Within 60 days of 

Enrollment

3 Monthly Groundwater Level Measurements
Within 3 Months of 

Enrollment

4
Horizontal Delineation of Site COCs 

(on accessible property)

Within 6 Months 

of Enrollment

5
Submittal of Semiannual Status Report with Updated 

Conceptual Site Model

Within 6 Months 

of Enrollment

6
Horizontal Delineation of Site COCs 

(on property previously unaccessible)

Within 12 Months 

of Enrollment

7 Submittal of Semiannual Status Report with Updated CSM
Within 12 Months 

of Enrollment

8 Vertical Delineation of Site COCs
Within 18 Months 

of Enrollment

9 Submittal of Semiannual Status Report with Updated CSM
Within 18 Months 

of Enrollment

10
Submittal of Semiannual Stataus Report with Final 

Remediation Plan and Updated CSM

Within 24 Months 

of Enrollment

12 Active remediation, if necessary
Within 30 Months 

of Enrollment

13 Submittal of Semiannual Status Report with Updated CSM
Within 30 Months 

of Enrollment

15
Submittal of the Compliance Status Report under the VRP 

with Certifications

Within 36 Months 

of Enrollment

  Indicates due date indicated on VRP Application Form. CSR Submittal to 

VRP with 

Certifications

Off-site Horizontal 

Delineation

On-site Horizontal 

Delineation

Vertical Delineation, 

Final Remediation 

Plan, & Prelim. Cost 

Estimate

Year 4 Year 5

Figure 11. Projected Milestone Schedule

Former MacGregor Golf Company

Albany, Georgia

Year 1Projected Completion 

Date
Task NameID

Year 2 Year 3
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100 2.0 2.5 20 50 0.7 7.0 0.5 0.2 0.5 70 1,000

1,200 3.84 3,066,000 412.9 2,665 4.18 7.0 0.5 0.2 0.5 70 1,000

0-2 7/27/98 12 NA NA < 0.2 2.9 < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

0-2 D 7/27/98 5.3 NA NA < 0.2 2.6 < 0.005 0.015 < 0.005 NA NA NA < 0.005

28-30 7/27/98 6.7 NA NA < 0.2 13 < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

0-2
a 7/25/98 7.6 NA NA 0.2 4 < 0.005 < 0.005 < 0.005 NA NA NA 0.007

0-2
b 7/25/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

29-31
a 7/25/98 2.7 NA NA < 0.2 2.7 < 0.005 < 0.005 < 0.005 NA NA NA 0.005

29-31
b 7/25/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

34-36 7/25/98 9.4 NA NA 0.4 14 < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

2-4
a 7/24/98 4.2 NA NA 3.7 300300300300 < 0.005 < 0.005 < 0.005 NA NA NA 0.019

2-4
b 7/24/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

8-10
a 7/24/98 3.8 NA NA < 0.2 620620620620 < 0.005 < 0.005 < 0.005 NA NA NA 0.017

8-10
b 7/24/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

34-36
a 7/24/98 12 NA NA 0.5 23 < 0.005 1 E 0.45 E NA NA NA 0.019

34-36
b 7/25/98 NA NA NA NA NA < 0.005 0.1 0.04 NA NA NA < 0.005

0-2
a 7/25/98 530530530530 NA NA 0.2 52525252 < 0.005 < 0.005 < 0.005 NA NA NA 0.008

0-2
b 7/25/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA 0.0024 E

29-31
a 7/25/98 1.8 NA NA < 0.2 < 2 < 0.005 < 0.005 < 0.005 NA NA NA 0.01

29-31
b 7/25/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

34-36
a 7/24/98 8.6 NA NA 0.3 5.2 < 0.005 < 0.005 < 0.005 NA NA NA 0.008

34-36
b 7/24/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

3-5
a 7/18/98 4 NA NA < 0.2 < 2 < 0.005 < 0.005 < 0.005 NA NA NA 0.02

3-5
b 7/18/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

Table 2.  Historical Soil Detections of Site COCs
Former MacGregor Golf Company

Albany, Georgia

Sample 

Depth

(feet)

Location
Sampling 

Date

Inorganics: Concentration (mg/kg) Organics: Concentration (mg/kg)

Soil Delineation Stnd

Soil Cleanup Stnd

SB-1

SB-2

SB-3

SB-4

3-5 7/18/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

8-10
a 7/18/98 6.1 NA NA < 0.2 < 2 < 0.005 < 0.005 < 0.005 NA NA NA 0.018

8-10
b 7/18/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

32-34
a 7/18/98 < 1 NA NA < 0.2 < 2 < 0.005 < 0.005 < 0.005 NA NA NA 0.012

32-34
b 7/18/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

13-15
a 7/21/98 13 NA NA < 0.2 < 1 < 0.005 < 0.005 < 0.005 NA NA NA 0.023

13-15
b 7/21/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

0-2 10/23/98 6.8 NA NA NA < 2 < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

8-10 10/23/98 5.5 NA NA NA < 2 NA NA NA NA NA NA NA

34-36 10/23/98 45 NA NA NA 28 < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

0-2 10/23/98 650650650650 NA NA NA 61616161 < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

8-10 10/23/98 7.2 NA NA NA < 2 NA NA NA NA NA NA NA

20-22 10/23/98 NA NA NA NA NA < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

34-36 10/23/98 30 NA NA NA 24 < 0.005 < 0.005 < 0.005 NA NA NA < 0.005

0-2 6/24/99 9.9 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.01

8-10 6/24/99 7.1 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.009

18-20 6/24/99 2.6 NA NA < 1.1 < 4.4 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0096

0-2 6/24/99 10 NA NA < 1.1 < 4.3 < 0.004 < 0.004 < 0.004 NA NA NA < 0.0084

8-10 6/24/99 6.3 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0092

18-20 6/24/99 4.7 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0094

0-2 6/24/99 14 NA NA < 1.1 < 4.4 < 0.004 < 0.004 < 0.004 NA NA NA < 0.0087

8-10 6/24/99 10 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0094

18-20 6/24/99 2.6 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.009

0-2 6/24/99 8.3 NA NA < 1.1 < 4.5 < 0.004 < 0.004 < 0.004 NA NA NA < 0.0086

8-10 6/24/99 7.8 NA NA < 1.1 < 4.4 < 0.005 < 0.005 < 0.005 NA NA NA < 0.009

18-20 6/24/99 3.9 NA NA < 1.1 < 4.5 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0094

MW-5

MW-6

SB-10

SB-9

SB-8

SB-7

SB-6

SB-5

P:\Arnall Golden Gregory\140849 - MacGregor 2011 Services\VRP Application\Revised VRP Application Jan2012\Tables 020712.xlsx
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Table 2.  Historical Soil Detections of Site COCs
Former MacGregor Golf Company

Albany, Georgia

Sample 

Depth

(feet)

Location
Sampling 

Date

Inorganics: Concentration (mg/kg) Organics: Concentration (mg/kg)

Soil Delineation Stnd

Soil Cleanup Stnd

0-2 6/24/99 8.1 NA NA < 1.1 4.9 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0093

8-10 6/24/99 12 NA NA < 1.1 < 4.5 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0094

18-20 6/24/99 8.4 NA NA < 1.1 < 4.5 < 0.004 < 0.004 < 0.004 NA NA NA < 0.0089

0-2 6/24/99 7.9 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.01

8-10 6/24/99 6.9 NA NA < 1.1 < 4.6 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0094

18-20 6/24/99 23 NA NA < 1.1 < 4.4 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0091

0-2 6/24/99 17 NA NA < 1.1 6.3 < 0.004 < 0.004 < 0.004 NA NA NA < 0.0089

8-10 6/24/99 22 NA NA < 1.1 < 4.4 < 0.005 < 0.005 < 0.005 NA NA NA < 0.01

18-20 6/24/99 5.2 NA NA < 1.1 < 4.4 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0096

0-2 6/24/99 7.8 NA NA < 1.1 < 8.7 < 0.005 < 0.005 < 0.005 NA NA NA < 0.01

8-10 6/24/99 9.9 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0093

18-20 6/24/99 9 NA NA < 1.1 < 4.4 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0092

0-2 6/25/99 60 NA NA < 1.1 < 4.5 < 0.004 < 0.004 < 0.004 NA NA NA < 0.0089

8-10 6/25/99 280280280280 NA NA < 1.3 39 < 0.005 < 0.005 < 0.005 NA NA NA < 0.01

18-20 6/25/99 2 NA NA < 1.1 < 4.2 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0094

0-2 6/25/99 390390390390 NA NA < 1.2 68686868 < 0.005 < 0.005 < 0.005 NA NA NA < 0.011

8-10 6/25/99 15 NA NA < 1.1 < 4.4 < 0.005 < 0.005 < 0.005 NA NA NA < 0.0092

18-20 6/25/99 2.8 NA NA < 1.1 < 4.3 < 0.005 < 0.005 < 0.005 NA NA NA < 0.009

0-2 8/5/99 74 NA NA NA 6.4 NA NA NA NA NA NA NA

8-10 8/5/99 88 NA NA NA 82828282 NA NA NA NA NA NA NA

18-20 8/5/99 8.9 NA NA NA 22 NA NA NA NA NA NA NA

18-20 9/3/99 8.7 NA NA NA 7.7 NA NA NA NA NA NA NA

SB-17

SB-16

SB-15

SB-14

SB-13

SB-12

SB-11

SB-17A
18-20 9/3/99 8.7 NA NA NA 7.7 NA NA NA NA NA NA NA

23-25 9/3/99 31 NA NA NA 61616161 NA NA NA NA NA NA NA

0-2 8/5/99 730730730730 NA NA NA 39 NA NA NA NA NA NA NA

8-10 8/5/99 29 NA NA NA 6.7 NA NA NA NA NA NA NA

18-20 8/5/99 4.9 NA NA NA < 4.2 NA NA NA NA NA NA NA

0-2 8/5/99 32 NA NA NA 8.6 NA NA NA NA NA NA NA

8-10 8/5/99 9.3 NA NA NA < 4.5 NA NA NA NA NA NA NA

18-20 8/5/99 3.8 NA NA NA < 4 NA NA NA NA NA NA NA

0-2 8/5/99 7.2 NA NA NA < 8.5 NA NA NA NA NA NA NA

8-10 8/5/99 11 NA NA NA < 4.5 NA NA NA NA NA NA NA

18-20 8/5/99 9.8 NA NA NA < 4.7 NA NA NA NA NA NA NA

0-2 8/5/99 5.3 NA NA NA < 3.9 NA NA NA NA NA NA NA

8-10 8/5/99 22 NA NA NA < 4.4 NA NA NA NA NA NA NA

18-20 8/5/99 12 NA NA NA < 4.7 NA NA NA NA NA NA NA

0-2 8/5/99 13 NA NA NA < 3.9 NA NA NA NA NA NA NA

8-10 8/5/99 15 NA NA NA < 4.1 NA NA NA NA NA NA NA

18-20 8/5/99 6.6 NA NA NA < 4.1 NA NA NA NA NA NA NA

0-2 8/5/99 7.5 NA NA NA < 4.3 NA NA NA NA NA NA NA

8-10 8/5/99 7.8 NA NA NA < 4.3 NA NA NA NA NA NA NA

18-20 8/5/99 9.2 NA NA NA < 4.5 NA NA NA NA NA NA NA

SB-24 0-2 9/13/00 28 NA NA NA < 4.2 NA NA NA NA NA NA NA

SB-25 0-2 9/13/00 190190190190 NA NA NA 22 NA NA NA NA NA NA NA

SB-26 0-2 9/13/00 170170170170 NA NA NA 18 NA NA NA NA NA NA NA

0-2 6/16/99 6.6 NA NA < 1.1 < 4.2 NA NA NA NA NA NA NA

8-10 6/17/99 21 NA NA < 1.1 < 4.3 NA NA NA NA NA NA NA

18-20 6/17/99 5.8 NA NA < 1.1 < 4.4 NA NA NA NA NA NA NA

SB-17A

SB-23

SB-22

SB-21

SB-20

SB-19

SB-18

MW-17
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100 2.0 2.5 20 50 0.7 7.0 0.5 0.2 0.5 70 1,000

1,200 3.84 3,066,000 412.9 2,665 4.18 7.0 0.5 0.2 0.5 70 1,000

Table 2.  Historical Soil Detections of Site COCs
Former MacGregor Golf Company

Albany, Georgia

Sample 

Depth

(feet)

Location
Sampling 

Date

Inorganics: Concentration (mg/kg) Organics: Concentration (mg/kg)

Soil Delineation Stnd

Soil Cleanup Stnd

0-2 6/16/99 16 NA NA < 1.1 6.2 NA NA NA NA NA NA NA

8-10 6/16/99 19 NA NA < 1.2 < 4.7 NA NA NA NA NA NA NA

18-20 6/16/99 7.1 NA NA < 1.1 < 4.4 NA NA NA NA NA NA NA

0-2 8/5/99 18 NA NA NA 5.4 NA NA NA NA NA NA NA

8-10 8/5/99 16 NA NA NA < 5.1 NA NA NA NA NA NA NA

18-20 8/5/99 2.1 NA NA NA < 4.2 NA NA NA NA NA NA NA

10-15 5/24/05 NA NA NA NA NA < 0.0032 0.0062 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

20-25 5/24/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

35-40 5/24/05 NA NA NA NA NA < 0.0032 0.12 0.01 < 0.0071 0.0042 < 0.0036 < 0.0036

5-10 5/24/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

25-30 5/24/05 NA NA NA NA NA < 0.0032 0.11 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

5-10 5/24/05 NA NA NA NA NA < 0.0034 < 0.0034 < 0.0034 < 0.0069 < 0.0034 32 130

15-20 5/24/05 NA NA NA NA NA < 0.0032 0.018 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

5-10 5/24/05 NA NA NA NA NA 0.013 11111111 < 0.0036 1.51.51.51.5 0.0098 4.00 16.6

15-20 5/24/05 NA NA NA NA NA 0.025 0.32 0.0056 < 0.0071 < 0.0036 0.0061 0.028

25-30 5/24/05 NA NA NA NA NA 0.025 2.1 0.014 < 0.0071 < 0.0036 0.67 3.21

15-20 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

25-30 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

5-10 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

25-30 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

5-10 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

15-20 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

B-1

MW-20

MW-18

B-4

B-3

B-2

B-7

B-6

B-5

15-20 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

0-5 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

15-20 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

B-10 5-10 5/25/05 NA NA NA NA NA < 0.0032 < 0.0036 < 0.0036 < 0.0071 < 0.0036 < 0.0036 < 0.0036

0-2 2/20/08 58.60 NA NA NA 13.10 NA NA NA NA NA NA NA

2-4 2/20/08 52.90 NA NA NA 11.50 NA NA NA NA NA NA NA

0-2 2/20/08 89.60 NA NA NA 15.70 NA NA NA NA NA NA NA

2-4 2/20/08 49.60 NA NA NA 18.20 NA NA NA NA NA NA NA

0-2 2/20/08 133133133133 NA NA NA 11.10 NA NA NA NA NA NA NA

2-4 2/20/08 16.70 NA NA NA < 4.34 NA NA NA NA NA NA NA

SB-30 0-2 2/20/08 5.47 NA NA NA < 5.80 NA NA NA NA NA NA NA

0-2 2/20/08 NA NA NA NA NA NA NA NA NA NA NA NA

8-10 2/20/08 NA NA NA NA NA NA NA NA NA NA NA NA

23-25 2/20/08 < 2.20 NA NA NA < 4.41 NA NA NA NA NA NA NA

30-32 2/20/08 5.72 NA NA NA < 5.30 < 0.0095 < 0.0095 < 0.0095 < 0.0095 < 0.019 < 0.0095 < 0.0095

0-2 2/20/08 NA NA NA NA NA NA NA NA NA NA NA NA

8-10 2/20/08 13.00 NA NA NA < 5.32 NA NA NA NA NA NA NA

23-25 2/20/08 NA NA NA NA NA NA NA NA NA NA NA NA

0-2 2/20/08 NA NA NA < 1.08 NA NA NA NA NA NA NA NA

34-36 2/20/08 6.53 NA NA NA < 4.5 NA NA NA NA NA NA NA

40-42 2/20/08 8.70 NA NA NA < 5.73 NA NA NA NA NA NA NA

SB-34 34-36 2/20/08 22.50 NA NA NA 7.31 NA NA NA NA NA NA NA

SB-35 0-2 2/20/08 9.21 NA NA NA NA NA NA NA NA NA NA NA

SB-36 0-2 4/8/08 8.56 NA NA NA < 5.14 NA NA NA NA NA NA NA

SB-37 0--2 4/8/08 9.46 NA NA NA < 4.41 NA NA NA NA NA NA NA

0-2 4/8/08 6.39 NA NA NA < 5.06 NA NA NA NA NA NA NA

0-2 D 4/8/08 3.4 NA NA NA < 5.06 NA NA NA NA NA NA NA

SB-39 34-36 4/8/08 12 NA NA NA < 4.60 NA NA NA NA NA NA NA

DB-S1 0-1 10/20/09 5.9 < 0.37 5.95.95.95.9 NA 1.3 NA NA NA NA NA NA NA

0-1 10/20/09 45.0 < 0.75 45.045.045.045.0 NA 8.0 NA NA NA NA NA NA NA

0-1 D 10/20/09 40.0 < 0.60 40.040.040.040.0 NA NA NA NA NA NA NA NA NA

SB-29

SB-28

SB-33

SB-38

DB-S2

SB-27

B-8

SB-32

SB-31

SB-31

P:\Arnall Golden Gregory\140849 - MacGregor 2011 Services\VRP Application\Revised VRP Application Jan2012\Tables 020712.xlsx



To
ta
l C

h
ro
m
iu
m

H
ex
a
va
le
n
t C

h
ro
m
iu
m

Tr
iv
a
le
n
t C

h
ro
m
iu
m

C
ya
n
id
e 

N
ic
ke
l

1
,1
-D
ic
h
lo
ro
et
h
en
e

ci
s-
1
,2
-D
ic
h
lo
ro
et
h
en
e

Tr
ic
h
lo
ro
et
h
en
e

V
in
yl
 C
h
lo
ri
d
e

B
en
ze
n
e

E
th
yl
b
en
ze
n
e

Xy
le
n
es
 (T
o
ta
l)

100 2.0 2.5 20 50 0.7 7.0 0.5 0.2 0.5 70 1,000

1,200 3.84 3,066,000 412.9 2,665 4.18 7.0 0.5 0.2 0.5 70 1,000

Table 2.  Historical Soil Detections of Site COCs
Former MacGregor Golf Company

Albany, Georgia

Sample 

Depth

(feet)

Location
Sampling 

Date

Inorganics: Concentration (mg/kg) Organics: Concentration (mg/kg)

Soil Delineation Stnd

Soil Cleanup Stnd

SED-1 0-3" 2000 3300330033003300
cccc

NA NA NA 210210210210 NA NA NA NA NA NA NA

0-3" 2000 500500500500
cccc

NA NA NA 240240240240 NA NA NA NA NA NA NA

0-3" D 2000 490490490490
cccc

NA NA NA 270270270270 NA NA NA NA NA NA NA

SED-3 0-1 10/20/09 1,4001,4001,4001,400
dddd

< 0.36 1,4001,4001,4001,400 NA NA NA NA NA NA NA NA NA

SED-4 0-1 10/20/09 2,9002,9002,9002,900
dddd

< 0.42 2,9002,9002,9002,900 NA NA NA NA NA NA NA NA NA

SED-5 0-1 10/20/09 2,4002,4002,4002,400
dddd

< 0.36 2,4002,4002,4002,400 NA NA NA NA NA NA NA NA NA

SED-6 0-1 10/20/09 880880880880 < 0.35 880880880880 NA NA NA NA NA NA NA NA NA

J - Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.

a
 Soil from lab-contaminated Encore samplers run for 8260 VOCs.

b
 Soil from soil jars run for 8260 VOCs.

Purple and Highlight - Indicates concentration is greater than delineation criteria.

Orange and Highlight-  Indicates concentration is greater than delineation and cleanup standard.

D - Duplicate sample.

NA - Sample not analyzed for this parameter.

c  
The area immediately surrounding SED-1 and SED-2 was resampled in 2009. Based on the speciation of samples SED-3 through SED-6, the chromium in SED-1 and SED-2 was assumed to be in trivalent form.  

d 
Based on the speciation of samples SED-3 through SED-6, the chromium is in trivalent form.  

SED-2
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0.10 0.01 0.10 0.07 0.005 0.002

0.10 0.01 2.04 0.204 0.038 0.0033

3/29/2011 NA NA NA 0.4100.4100.4100.410 0.1100.1100.1100.110 0.00480.00480.00480.0048

1/11/2012 NA NA 0.0725 NA NA NA

MW-11 3/29/2011 0.02850.02850.02850.0285 0.02430.02430.02430.0243 NA NA NA NA

MW-12 3/28/2011 NA NA NA <0.005 <0.005 <0.002

MW-13 3/29/2011 < 0.01 < 0.01 NA <0.005 <0.005 <0.002

MW-19 3/29/2011 < 0.01 < 0.01 NA <0.005 <0.005 <0.002

MW-22 3/31/2011 NA NA NA <0.005 <0.005 <0.002

MW-23 3/29/2011 NA NA NA <0.005 <0.005 <0.002

3/30/2011 0.120.120.120.12 0.09450.09450.09450.0945 NA NA NA NA

1/11/2012 0.1530.1530.1530.153
bbbb

0.1250.1250.1250.125
cccc

NA NA NA NA

MW-25 3/29/2011 NA NA NA 0.00830.00830.00830.0083 <0.005 <0.002

 

Purple and Highlight - Indicates concentration is greater than delineation criteria.

Orange and Highlight-  Indicates concentration is greater than delineation and cleanup standard.

NA - Sample not analyzed for this parameter.

a
 Only those analytes with at least one detection in groundwater are shown in this table. Refer to the historical groundwater results table for a complete list of site COCs.

MW-24

MW-4

Albany, Georgia

Organics
a
: Concentration (mg/L)

Table 3.  Recent Groundwater Detections of Site COCs

GW Cleanup Standard

GW Delineation Standard

Monitoring Well Sampling Date

Inorganics
a
: Concentration (mg/L)

Former MacGregor Golf Company
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0.10 0.01 0.20 0.10 0.007 0.07 0.005 0.002 0.005 0.7 10

0.10 0.01 2.04 2.04 0.58 0.204 0.038 0.0033 0.0088 0.70 10

6/30/95 0.05 NA NA NA <0.005 <0.005 <0.005 <0.002 <0.002 <0.002 <0.005

6/10/98 NA NA NA NA <0.005 <0.005 <0.005 <0.002 <0.002 <0.002 <0.005

7/31/98 <0.01 NA <0.02 <0.02 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/30/99 NA NA NA NA 0.0017 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

8/6/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

3/12/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

6/30/95 0.04 NA NA NA <0.005 <0.005 <0.005 <0.002 <0.002 <0.002 <0.005

6/10/98 NA NA NA NA <0.005 0.0059 <0.005 <0.002 <0.002 <0.002 <0.005

7/31/98 <0.01 NA <0.02 <0.02 <0.002 0.004 <0.002 <0.002 <0.002 <0.002 <0.005

6/30/95 0.05 NA NA NA <0.005 <0.005 <0.005 <0.002 <0.002 <0.002 <0.005

6/10/98 NA NA NA NA 0.00940.00940.00940.0094 <0.005 0.005 <0.002 <0.002 <0.002 <0.005

7/31/98 <0.01 NA <0.02 0.03 0.007 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/30/99 NA NA NA NA 0.0058 0.0019 <0.001 <0.001 <0.001 <0.001 <0.002

2/26/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

6/30/95 <0.01 NA NA NA <0.005 1.5601.5601.5601.560 0.3760.3760.3760.376 0.0650.0650.0650.065 <0.002 <0.002 <0.005

6/10/98 NA NA NA NA <0.005 2.9002.9002.9002.900 0.3100.3100.3100.310 <0.002 <0.002 <0.002 <0.005

7/29/98 0.330.330.330.33 NA <0.02 0.390.390.390.39 <0.002 2.8002.8002.8002.800 0.3500.3500.3500.350 0.0130.0130.0130.013 <0.002 <0.002 <0.005

6/30/99 NA NA NA NA <0.025 3.7003.7003.7003.700 0.4600.4600.4600.460 <0.001 <0.025 <0.025 <0.050

2/26/03 NA NA NA NA <0.0002 2.2002.2002.2002.200 0.2900.2900.2900.290 0.0170.0170.0170.017 <0.0002 <0.0003 <0.0015

5/21/03 NA NA NA NA <0.0002 1.3001.3001.3001.300 0.2000.2000.2000.200 0.00340.00340.00340.0034 <0.0002 <0.0003 <0.0015

6/13/03 NA NA NA NA <0.0002 2.2002.2002.2002.200 0.1900.1900.1900.190 0.00220.00220.00220.0022 <0.0002 <0.0003 <0.0015

7/18/03 NA NA NA NA <0.007 1.5001.5001.5001.500 0.2000.2000.2000.200 0.00680.00680.00680.0068 <0.009 <2.300 <10.000

8/14/03 NA NA NA NA <0.00022 1.6001.6001.6001.600 0.2000.2000.2000.200 0.0020 <0.00019 <0.00032 <0.0015

2/19/04 NA NA NA NA <0.007 1.8001.8001.8001.800 0.3700.3700.3700.370 0.0130.0130.0130.013 <0.009 <2.300 <10.000

3/29/04 NA NA NA NA <0.005 1.7001.7001.7001.700 0.1300.1300.1300.130 0.0210.0210.0210.021 <0.005 <0.005 <0.015

5/19/04 NA NA NA NA <0.005 0.8900.8900.8900.890 0.1100.1100.1100.110 0.00870.00870.00870.0087 <0.005 <0.005 <0.015

8/23/04 NA NA NA NA <0.005 1.4001.4001.4001.400 0.1800.1800.1800.180 0.00740.00740.00740.0074 <0.005 <0.005 <0.015

5/30/06 <0.01 NA NA 2.832.832.832.83 <0.005 1.1001.1001.1001.100 0.1700.1700.1700.170 0.00880.00880.00880.0088 <0.005 <0.005 <0.015

10/22/09 NA NA NA NA 0.00025 J 0.4000.4000.4000.400 0.0790.0790.0790.079 0.0150.0150.0150.015 <0.00028 <0.00025 <0.00068

7/28/10 NA NA NA NA <0.005 0.6900.6900.6900.690 0.2000.2000.2000.200 0.0250.0250.0250.025 <0.005 <0.005 <0.015

3/31/11 NA NA NA NA <0.005 0.4100.4100.4100.410 0.1100.1100.1100.110 0.00480.00480.00480.0048 <0.005 <0.005 <0.015

1/11/12 NA NA NA 0.0725 NA NA NA NA NA NA NA

7/30/98 0.01 NA <0.02 <0.02 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

8/9/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

9/3/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

3/13/03 NA NA NA NA <0.0002 0.030 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

5/30/06 NA NA NA <0.02 <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

7/30/98 0.01 NA <0.02 <0.02 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

MW-1

MW-3

MW-6

MW-2

MW-4

MW-5

Albany, Georgia

Former MacGregor Golf Company

Table 4.  Historical Groundwater Detections of Site COCs

GW Cleanup Stnd

GW Delineation Stnd

Sampling 

Date
Well ID

Inorganics: Concentration (mg/L) Organics: Concentration (mg/L)
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Albany, Georgia

Former MacGregor Golf Company

Table 4.  Historical Groundwater Detections of Site COCs

GW Cleanup Stnd

GW Delineation Stnd

Sampling 

Date
Well ID

Inorganics: Concentration (mg/L) Organics: Concentration (mg/L)

7/30/98 <0.01 NA <0.02 <0.02 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/29/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

3/13/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

7/15/98 NA NA NA NA 0.007 <0.002 0.003 <0.002 <0.002 <0.002 <0.005

7/31/98 <0.01 NA 0.03 <0.02 0.0080.0080.0080.008 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/8/99 NA NA NA NA 0.0140.0140.0140.014 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/28/99 NA NA NA NA 0.0160.0160.0160.016 <0.001 <0.0002 <0.001 <0.001 <0.001 <0.002

MW-8D 6/17/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

7/29/98 <0.01 NA <0.02 <0.02 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

8/6/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

2/21/08 NA NA NA NA <0.007 NA NA NA NA NA NA

7/29/98 0.01 NA <0.02 <0.02 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/29/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

3/13/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

7/30/98 0.04 NA <0.02 <0.04 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

9/13/99 0.370.370.370.37
aaaa

NA NA NA NA NA NA NA NA NA NA

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

2/21/08 0.0404 NA NA NA NA NA NA NA NA NA NA

10/21/09 0.025 0.0300.0300.0300.030 NA NA NA NA NA NA NA NA NA

7/29/10 0.1930.1930.1930.193 0.03220.03220.03220.0322 NA NA NA NA NA NA NA NA NA

3/29/11 0.02850.02850.02850.0285 0.02430.02430.02430.0243 NA NA NA NA NA NA NA NA NA

7/30/98 <0.01 NA <0.02 <0.02 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

7/28/10 NA NA NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

3/28/11 NA NA NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

10/26/98 NA NA NA NA <0.002 <0.002 <0.002 <0.002 0.0140.0140.0140.014 0.7700.7700.7700.770 4.5

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

3/20/10 <0.01 <0.01 NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

7/28/10 <0.01 <0.01 NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

3/29/11 <0.01 <0.01 NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

10/27/98 NA NA NA NA <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

10/26/98 NA NA NA NA 0.0570.0570.0570.057 <0.002 0.004 <0.002 <0.002 <0.002 <0.005

6/30/99 NA NA NA NA 0.3400.3400.3400.340 <0.002 0.0320.0320.0320.032 <0.002 <0.002 <0.002 <0.004

2/26/03 NA NA NA NA 0.0660.0660.0660.066 <0.0004 0.0080.0080.0080.008 <0.0001 <0.0002 <0.0003 <0.0015

MW-14

MW-15

MW-11

MW-12

MW-13

MW-10

MW-9

MW-8

MW-7
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Albany, Georgia

Former MacGregor Golf Company

Table 4.  Historical Groundwater Detections of Site COCs

GW Cleanup Stnd

GW Delineation Stnd

Sampling 

Date
Well ID

Inorganics: Concentration (mg/L) Organics: Concentration (mg/L)

10/26/98 NA NA NA NA <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.005

6/29/99 NA NA NA NA <0.001 <0.001 0.0017 <0.001 <0.001 <0.001 <0.002

8/6/99 NA NA NA NA <0.001 0.0018 0.004 NA NA NA NA

9/3/99 NA NA NA NA <0.001 0.0012 <0.001 NA NA NA NA

9/13/00 NA NA <0.01 NA <0.001 0.0015 0.0029 <0.001 <0.001 <0.001 <0.002

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

8/9/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

6/26/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

8/9/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

9/13/99 <0.01 NA NA <0.04 NA NA NA NA NA NA NA

6/28/99 NA NA NA NA <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

8/9/99 NA NA NA NA <0.001 <0.001 <0.001 NA NA NA NA

2/26/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

7/28/10 0.0117 0.01390.01390.01390.0139 NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

3/29/11 < 0.01 < 0.01 NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

8/17/99 NA NA NA NA 0.0047 <0.001 0.0016 NA NA NA NA

9/3/99 NA NA NA NA 0.00730.00730.00730.0073 <0.001 <0.001 NA NA NA NA

9/13/00 NA NA <0.01 NA 0.00850.00850.00850.0085 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002

2/25/03 NA NA NA NA <0.0002 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

MW-21 3/13/03 NA NA NA NA <0.0002 0.030 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

3/13/03 NA NA NA NA <0.0002 <0.0004 0.0070.0070.0070.007 <0.0001 <0.0002 <0.0003 <0.0015

5/30/06 NA NA NA <0.02 <0.005 0.0084 0.00900.00900.00900.0090 <0.002 <0.005 <0.005 <0.015

10/22/09 NA NA NA NA <0.00024 0.0062 0.00530.00530.00530.0053 <0.00029 <0.00028 <0.00025 <0.00068

7/28/10 NA NA NA NA <0.005 0.0095 0.00890.00890.00890.0089 <0.002 <0.005 <0.005 <0.015

3/31/11 NA NA NA NA <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

3/13/03 NA NA NA NA <0.0002 0.030 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

5/30/06 NA NA NA <0.02 <0.005 <0.005 <0.005 <0.002 <0.005 <0.005 <0.015

2/8/08 0.330.330.330.33 NA NA <0.02 NA NA NA NA NA NA NA

10/22/09 NA NA NA NA <0.00024 0.0012 0.00059J <0.00029 <0.00028 <0.00025 <0.00068

7/28/10 NA NA NA NA <0.005 0.0089 <0.005 <0.002 <0.005 <0.005 <0.015

3/29/11 NA NA NA NA <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4/9/08 0.3860.3860.3860.386 NA NA <0.0200 NA NA NA NA NA NA NA

10/21/09 0.110.110.110.11 0.110.110.110.11 NA NA NA NA NA NA NA NA NA

7/29/10 0.1080.1080.1080.108 0.1070.1070.1070.107 NA NA NA NA NA NA NA NA NA

7/29/10 D 0.1090.1090.1090.109 0.1100.1100.1100.110 NA NA NA NA NA NA NA NA NA

3/30/11 0.1200.1200.1200.120 0.09450.09450.09450.0945 NA NA NA NA NA NA NA NA NA

1/11/12 0.1530.1530.1530.153
bbbb

0.1250.1250.1250.125
cccc

NA NA NA NA NA NA NA NA NA

10/22/09 NA NA NA NA <0.00024 0.004 0.0018 <0.00029 <0.00028 <0.00025 <0.00068

7/28/10 NA NA NA NA <0.005 0.011 0.00550.00550.00550.0055 <0.002 <0.005 <0.005 <0.015

3/29/11 NA NA NA NA <0.005 0.0083 <0.005 <0.002 <0.005 <0.005 <0.015

MW-18

MW-16

MW-17

MW-20

MW-19

MW-22

MW-23

MW-24

MW-25
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Albany, Georgia

Former MacGregor Golf Company

Table 4.  Historical Groundwater Detections of Site COCs

GW Cleanup Stnd

GW Delineation Stnd

Sampling 

Date
Well ID

Inorganics: Concentration (mg/L) Organics: Concentration (mg/L)

9/22/98 NA NA NA NA 0.003 <0.002 0.003 <0.002 <0.002 <0.002 <0.005

6/15/99 NA NA NA NA 0.0011 <0.001 0.0026 <0.001 <0.001 <0.001 <0.002

3/12/03 NA NA NA NA 0.006 <0.0004 <0.0002 <0.0001 <0.0002 <0.0003 <0.0015

DB-SW-1  
(Surface Water)

10/20/09 0.0027J NA NA <0.0022 NA NA NA NA NA NA NA

Purple and Highlight - Indicates concentration is greater than delineation criteria.

Orange and Highlight-  Indicates concentration is greater than delineation and cleanup standard.

b 
MW-24 samples were highly turbid at time of sample collection. Concentrations of dissolved total chromium and dissolved hexavalent chromium was 0.122 mg/L and 0.115 mg/L, respectively.

a 
MW-11 sample was highly turbid at time of sample collection; data not representative of groundwater conditions.

Supply Well 

D - Duplicate sample.

NA -Sample not analyzed for this parameter.

J - Result is less than the reporting limit but greater than or equal to the method detection limit and the concentration is an approximate value.
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Animals Plants

Species - Common Name.  Habitat Species - Common Name.  Habitat

Haideotriton wallacei  - Georgia Blind Salamander. Cave pools. Polygala leptostachys  - Georgia Milkwort. Oak-pine scrub. 

Ameiurus serracanthus  - Spotted Bullhead.  Large streams and 

rivers with moderate current and rock-sand substrate
Scirpus hallii  - Hall Bulrush. Pond shores in peaty sands. 

Cambarus cryptodytes  - Dougherty Plain Cave Crayfish.  Pool 

areas of subterranean systems.

Trillium reliquum  - Relict Trillium. Mesic hardwood forests; 

limesink forests; usually with Fagus and Tilia. 

Elliptio fraterna  - Brother Spike. Large to medium sized rivers. 

Geomys pinetis  - Southeastern Pocket Gopher. Georgia habitat 

information not available. 

Heterodon simus  - Southern Hognose Snake. Sandhills; fallow 

fields; longleaf pine-turkey oak. 

Table 5.  Potential Ecological Receptors
a

Former MacGregor Golf Company

a
  Plants and animals of concern identified within the Georgia Natural Heritage Program's listing of “Known Locations of Rare and Other Special Concern Animals, 

Plants and Natural Communities within Georgia” organized by Topographic Quadrangle.  The site is within the Albany West Southwest, Georgia Quadrangle.  

Albany, Georgia
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Groundwater Standard 

(mg/L)

Soil Standard 

(mg/kg)

Groundwater Standard 

(mg/L)

Soil Standard 

(mg/kg)

Benzene 0.005 0.5 0.0088 0.5

1,1-Dichloroethene 0.007 0.7 0.58 4.18

cis-1,2-Dichloroethene 0.07 7 0.204 7.0

Ethylbenzene 0.7 70 0.7 70

Trichloroethene 0.005 0.5 0.038 0.5

Vinyl Chloride 0.002 0.2 0.0033 0.2

Xylenes (total) 10 1000 10 1,000

Chromium, Total 0.1 100 0.1 1,200

Chromium, Trivalent 0.01 2.5 153 3,066,000

Chromium, Hexavalent 0.01 2 0.01 3.84

Cyanide 0.20 20 2.040 412.9

Nickel 0.10 50 2.04 2,665

a
  Standards provided for site constituents of concern (COCs).

Volatile Organics

Metals

Delineation Standard

Table 8.  Summary of Final Delineation & Cleanup Standards

Albany, Georgia

Chemical
a

Cleanup Standard

Former MacGregor Golf Company

P:\Arnall Golden Gregory\140849 - MacGregor 2011 Services\VRP Application\Revised VRP Application Jan2012\Tables 020712.xlsx
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Appendix C:  Tax Parcel Map 
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Appendix D:  Summary of PE Hours Invoiced 

 



Certified PE Month Hours Invoiced Description of Services

March 2011 19.00

April 2011 2.00

May 2011 0.75
*Monitored regulatory and financial status of project

*VRP Application under review by EPD

June 2011 0.25
*Monitored regulatory and financial status of project

*VRP Application under review by EPD

July 2011 0.00
*Monitored regulatory and financial status of project

*VRP Application under review by EPD

August 2011 0.00
*Monitored regulatory and financial status of project

*VRP Application under review by EPD

September 2011 0.50
*Monitored regulatory and financial status of project

*VRP Application under review by EPD

October 2011 1.00
*Monitored regulatory and financial status of project

*VRP Application under review by EPD

November 2011 0.75
*Monitored regulatory and financial status of project

*VRP Application under review by EPD

December 2011 8.00
*Review of EPD's November 29, 2011 comment letter 

*Conference call with clients to discuss comments

January 2012 3.50

* Monitored regulatory and financial status of project

* Conference call with clients to discuss revisions to VRP 

Application

February 2012 8.50

*Review of Revised VRP Application and Response to EPD 

Comment Letter 

* Conference call with clients to discuss Final Revised VRP 

Application

44.25

Monthly Summary of Hours Invoiced by Professional Engineer (PE)

Former MacGregor Golf Company

Albany, Georgia

Total Hours Invoiced to date:

*Oversight during preparation of Voluntary Remediation 

Plan (VRP) Application and initial remediation plan

*Review of all documents submitted to EPD

Trish Reifenberger, PE

Georgia PE No. 20676

P:\Arnall Golden Gregory\140849 - MacGregor 2011 Services\VRP Application\Revised VRP Application Jan2012\Monthly Summary of TR Hours rev021412.xlsx  
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Appendix E:  Site Cleanup Standard Calculations 

 



Adult Child

Target Excess Cancer Risk, TR (unitless) 1.0E-05 a 1.0E-05 a 1.0E-05 a

Target Hazard Index, THI (unitless) 1 a,b 1 a 1 a,b

Daily Water Ingestion Rate, IRw (L/day) 2 a,b 1 c 1 a,b

Daily Indoor Inhalation Rate, IRa (m
3
/day) 15 a,b 15 a,b 20 a,b

Exposure Frequency, EF (days/year) 350 a,b 350 a 250 a,b

Exposure Duration, ED (years) 30 a,b 6 b,c 25 a,b

Body Weight, BW (kg) 70 a,b 15 b,c 70 a,b

Average Time, Carcinogenic, ATc (years) 70 a,b 70 a,c 70 a,b

Average Time - Noncarcinogenic, ATnc (years) 30 a,b 6 b,c 25 a,b

Daily Soil Ingestion Rate, IRsoil (mg/day) 114 a,b 200 b,c 50 a,b

Sources of Data:

a  Georgia Chapter 391-3-19, Hazardous Site Response, Appendix III, Table 3.

b  USEPA Risk Assessment Guidane for Superfund (RAGS) Volume I Part B, 1991.

c  Georgia HSRA exposure parameters via Shannon Lund, EPD Risk Group, personal communication.

Table E1.  Exposure Factors Used in Risk Reduction Standard Equations

Residential

Receptors

Adult

Industrial/ CommericalExposure Factor

Former MacGregor Golf Company

Albany, Georgia

P:\Arnall Golden Gregory\140849 - MacGregor 2011 Services\Revised Risk Reduction Standards\Revised RRS Jan2012\MacGregor_Revised RRS calculations_rev122811.xlsx
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R
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3
/
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0
 u
g/
m
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-d
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p
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r D
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 o
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b
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ra
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is
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d
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ra
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d
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 C
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d
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 D
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d
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 C
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P
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 C
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b
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p
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 C
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ce
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R
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ti
on
 S
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ar
d
 fo
r S
oi
l (
m
g/
kg
; r
is
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b
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p
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2
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is
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; r
is
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b
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C
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is
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1
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ve
ra
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- C
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ni
c 
(y
ea
rs
) =
 

7
0

TH
I =
 T
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t H
az
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ra
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 D
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ra
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 D
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d
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 D
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l C
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d
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 C
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d
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at
io
n,
 C
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l C
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 D
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at
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 D
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 C
hi
ld
 (k
g)
 =

1
5

P
EF
 =
 P
ar
ti
cu
la
te
 e
m
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l C
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 C
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at
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p
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R
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 C
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R
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 C
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R
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R
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p
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R
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b
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is
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a
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R
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o)
 x
 1
0
-6
 k
g/
m
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R
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 d
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 d
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l C
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0
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-

--
--
--
-
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-
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-
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-
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-
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-

--
--
--
-
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-
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-
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eg
io
na
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 d
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 c
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 d
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b
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 C
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Chemical
Maximum Historical 

Concentration (mg/kg)

Applicable RRS
a 

(mg/kg)

Final Type 2 RRS
b 

(mg/kg)

Type 1 RRS 

(mg/kg)

Soil Leaching 

Screening Level 

(mg/kg)

Calculated Type 

2 RRS (mg/kg)

Benzene 0.0098 0.5 0.056 0.5 0.056 18

1,1-Dichloroethene 0.025 0.7 0.74 0.7 0.74 51

cis-1,2-Dichloroethene 11 7 0.18 7 0.18 156

Ethylbenzene 32 70 2 70 2 830

Trichloroethene 0.45 0.5 0.19 0.5 0.19 39

Vinyl Chloride 1.5 0.2 0.008 0.2 0.008 3.44

Xylenes, Total 130 1,000 1.17 1,000 1.17 234

Chromium, Trivalent 2,900 117,321 117,321 1 844,714,380 117,321

Chromium, Total 3,300 100 38.4 100 38.4 100
c

Chromium, Hexavalent ND
d 3.84 3.84 1 3.84 235

Nickel 620 408 408 50 408 1,564

Cyanide, Total 3.7 63 63 20 63.20 1,564

Highlighted chemicals and concentrations exceed applicable risk reduction standards.

d
  ND = Not Detected.

c
  The EPD Regional Screening Levels (RSL) Table does not have toxicity data for total chromium.  Therefore, the Type 2 RRS default to the Type 2 RRS per EPD's letter dated 

November 29, 2011.

b
 The Final Type 2 RRS is the lower of the Soil Leaching Screening Level (protective of groundwater) and the Calculated Type 2 RRS.

Table E9.  Type 1 & 2 Risk Reduction Standards for Soil

a 
 The higher of the Type 1 and Final Type 2 Risk Reduction Standards was used. 

Former MacGregor Golf Company

Albany, Georgia
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Chemical
Maximum Historical 

Concentration (mg/kg)

Applicable RRS
a 

(mg/kg)

Final Type 4 

RRS
b
 (mg/kg)

Type 3 RRS 

(mg/kg)

Soil Leaching 

Screening Level 

(mg/kg)

Calculated Type 

4 RRS (mg/kg)

Benzene 0.0098 0.5 0.0902 0.5 0.0902 23

1,1-Dichloroethene 0.025 4.18 4.18 0.7 4.18 251

cis-1,2-Dichloroethene 11 7.0 1.20 7.0 1.20 4088

Ethylbenzene 32 70 5.83 70 5.83 5,203

Trichloroethene 0.45 0.5 0.27 0.5 0.27 50

Vinyl Chloride 1.5 0.2 0.023 0.2 0.023 5.2

Xylenes, Total 130 1,000 5.75 1,000 5.75 1,160

Chromium, Trivalent 2,900 3,066,000 3,066,000 1.0 5,518,800,613 3,066,000

Chromium, Total 3,300 1,200 38.4 1,200 38.4 100
c

Chromium, Hexavalent ND
c 3.84 3.84 1.0 3.84 6,132

Nickel 620 2,665 2,665 420 2,665 40,880

Cyanide, Total 3.7 413 413 20 412.9 40,880

c
  ND = Not Detected.

Highlighted chemicals and concentrations exceed applicable risk reduction standards.

c
  The EPD Regional Screening Levels (RSL) Table does not have toxicity data for total chromium.  Therefore, the Type 4 RRS default to the Type 1 RRS per EPD's letter 

dated November 29, 2011.

Table E10.  Type 3 & 4 Risk Reduction Standards for Soil

a 
 The higher of the Type 3 and Final Type 4 Risk Reduction Standards was used. 

b
 The Final Type 4 RRS is the lower of the Soil Leaching Screening Level (protective of groundwater) and the Calculated Type 4 RRS.

Former MacGregor Golf Company

Albany, Georgia
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Chemical
Maximum Historical 

Concentration (mg/L)

Applicable RRS
a 

(mg/L)
Type 2 RRS (mg/L) Type 1 RRS (mg/L)

Benzene 0.014 0.0055 0.0055 0.005

1,1-Dichloroethene 0.34 0.10 0.10 0.007

cis-1,2-Dichloroethene
b 3.7 0.07 0.03 0.07

Ethylbenzene 0.77 0.7 0.08 0.7

Trichloroethene 0.46 0.026 0.026 0.005

Vinyl Chloride 0.065 0.002 0.0011 0.002

Xylenes, Total 4.5 10 0.06 10

Chromium, Trivalent NR
c 23 23 0.01

Chromium, Total 0.386 0.1 0.1
d 0.1

Chromium, Hexavalent 0.11 0.01 0.0017 0.01

Nickel 2.83 0.31 0.31 0.10

Cyanide, Total 0.03 0.31 0.31 0.20

Highlighted chemicals and concentrations exceed applicable risk reduction standards.

Table E11.  Type 1 & 2 Risk Reduction Standards for Groundwater

a 
 The higher of the Type 1 and calculated Type 2 Risk Reduction Standards was used. 

c
  NR =  Analyte not analyzed for by the laboratory and therefore not reported.

b 
 Type 1 RRS for cis-1,2-Dichloroethene per EPD's letter of February 17, 2011

Former MacGregor Company

Albany, Georgia

d
  The EPD Regional Screening Levels (RSL) Table does not have toxicity data for total chromium.  Therefore, the Type 2 RRS default to the Type 1 

RRS of 0.1 mg/L per EPD's letter dated November 29, 2011.

P:\Arnall Golden Gregory\140849 - MacGregor 2011 Services\Revised Risk Reduction Standards\Revised RRS Jan2012\MacGregor_Revised RRS calculations_rev122811.xlsx



Chemical
Maximum Historical 

Concentration (mg/L)

Applicable RRS
a 

(mg/L)
Type 4 RRS (mg/L) Type 3 RRS (mg/L)

Benzene 0.014 0.0088 0.0088 0.005

1,1-Dichloroethene 0.34 0.58 0.58 0.007

cis-1,2-Dichloroethene
b 3.7 0.204 0.204 0.07

Ethylbenzene 0.77 0.7 0.26 0.7

Trichloroethene 0.46 0.038 0.038 0.005

Vinyl Chloride 0.065 0.0033 0.0033 0.002

Xylenes, Total 4.5 10 0.29 10

Chromium, Trivalent NR
c 153 153 0.01

Chromium, Total 0.386 0.1 0.1
d 0.1

Chromium, Hexavalent 0.11 0.01 0.0057 0.01

Nickel 2.83 2.04 2.04 0.10

Cyanide, Total 0.03 2.04 2.04 0.20

Highlighted chemicals and concentrations exceed applicable risk reduction standards.

d
  The EPD Regional Screening Levels (RSL) Table does not have toxicity data for total chromium.  Therefore, the Type 4 RRS default to the Type 1 

RRS of 0.1 mg/L per EPD's letter dated November 29, 2011.

b 
 Type 3 RRS for cis-1,2-Dichloroethene per EPD's letter of February 17, 2011

c
  NR = Analyte not analyzed for by the laboratory and therefore not reported.

Table E12.  Type 3 & 4 Risk Reduction Standards for Groundwater

a 
 The higher of the Type 3 and calculated Type 4 Risk Reduction Standards was used. 

Former MacGregor Golf Company

Albany, Georgia

P:\Arnall Golden Gregory\140849 - MacGregor 2011 Services\Revised Risk Reduction Standards\Revised RRS Jan2012\MacGregor_Revised RRS calculations_rev122811.xlsx



Chemical
Maximum Historical 

Concentration (mg/L)
Applicable RRS

a 
(mg/L) Source of RRS

Benzene 0.014 0.0088 Type 4 RRS

1,1-Dichloroethene 0.34 0.58 Type 4 RRS

cis-1,2-Dichloroethene 3.7 0.204 Type 4 RRS

Ethylbenzene 0.77 0.70 Type 1/3 RRS

Trichloroethene 0.46 0.038 Type 4 RRS

Vinyl Chloride 0.065 0.0033 Type 4 RRS

Xylenes, Total 4.5 10 Type 1/3 RRS

Chromium, Trivalent NR
b 153 Type 4 RRS

Chromium, Total 0.386 0.1 Type 1/3 RRS

Chromium, Hexavalent 0.11 0.01 Type 1/3 RRS

Nickel 2.83 2.04 Type 4 RRS

Cyanide, Total 0.03 2.04 Type 4 RRS

Chemical
Maximum Historical 

Concentration (mg/kg)
Applicable RRS

a 
(mg/kg) RRS Type

Benzene 0.0098 0.5 Type 1/3 RRS

1,1-Dichloroethene 0.025 4.18 Type 4 RRS

cis-1,2-Dichloroethene 11 7.0 Type 1/3 RRS

Ethylbenzene 32 70 Type 1/3 RRS

Trichloroethene 0.45 0.50 Type 1/3 RRS

Vinyl Chloride 1.5 0.2 Type 1/3 RRS

Table E13.  Summary of Final Risk Reduction Standards 

GROUNDWATER

SOIL

Former MacGregor Golf Company

Albany, Georgia

Vinyl Chloride 1.5 0.2 Type 1/3 RRS

Xylenes, Total 130 1,000 Type 1/3 RRS

Chromium, Trivalent 2,900 3,066,000 Type 4 RRS

Chromium, Total 3,300 1,200 Type 3 RRS

Chromium, Hexavalent ND
c 3.84 Type 4 RRS

Nickel 620 2,665 Type 4 RRS

Cyanide, Total 3.7 412.9 Type 4 RRS

Highlighted chemicals and concentrations exceed applicable risk reduction standards.

a
 The higher of the final Type 1, Type 2, Type 3, and Type 4 Risk Reduction Standards was used. 
b
  NR = Analyte not analyzed for by the laboratory and therefore not reported.
c 
 ND = Not detected.
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