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1.0 INTRODUCTION 

As requested by the Georgia Environmental Protection Division (GAEPD) letter dated August 
22, 2012, this updated Voluntary Remediation Program (VRP) Application is being submitted on 
behalf of Rheem Manufacturing Company (Rheem) for Rheem’s former manufacturing facility 
located on a parcel of approximately 41.12 acres (Property) at 138 Roberson Mill Road in 
Milledgeville, Georgia.  An updated VRP Application and Checklist and a copy of the original 
Application Fee check are included in Appendix A. Tax map and warranty deed information for 
the Property are attached in Appendix B.    

Figure 1 (all figures are in Appendix C) is a topographic map of the surrounding area, and Figure 
2 is an aerial photo that includes the Property.  The Property was previously used for the 
production of domestic air conditioning units and furnaces until the manufacturing facility 
ceased operations in 2009.  Currently, the Property consists of a vacant manufacturing building, 
vacant offices, and a parking lot.  The Property currently is fenced and has on-site security. 

1.1 Background 

In September 1988, a release of reclaimed trichloroethene (TCE) from the former manufacturing 
facility was discovered by Rheem and reported to the GAEPD.  The release occurred in the tank 
farm area (release area) from underground piping connecting two aboveground TCE storage 
tanks to a parts washer inside the facility.  The quantity and duration of the TCE release are 
unknown.  A groundwater recovery system, which is still in operation, was installed in 1989-
1990 to address the presence of TCE in groundwater.  Rheem has performed ongoing assessment 
and corrective action activities with oversight by the GAEPD Land Protection Branch. 

1.2 Purpose 

The purpose of this document is to update the previously submitted application for enrollment 
into the VRP by presenting a current understanding of conditions at the Property based on 
existing Property data and a preliminary Conceptual Site Model (CSM), and potential remedial 
options for the Property.    

1.3 Property Eligibility 

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

1.4  Participant Eligibility 

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

1.5 Document Organization 

This document is organized into three sections, following this introduction: 

• Section 2.0 discusses the current site conditions, the delineation criteria, and soil and 
groundwater delineation activities conducted at the Property; 

• Section 3.0 describes the preliminary Conceptual Site Model; and 

• Section 4.0 reviews potential remedial options for the Property.   
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2.0 CURRENT SITE CONDITIONS 

2.1 Geological Setting 

2.1.1 Regional Geology 

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

2.1.2 Property Geology and Hydrogeology 

A cross section location map is included as Figure 3A, and cross sections are shown on 
Figures 3B through 3E.  For purposes of these cross sections, the saprolite profile at the Property 
consists of a thin (less than one foot) organic layer (in unpaved areas) underlain by clay 
extending to depths ranging from 30 to 75 feet (ft), thicker to the southwest off-site.  Because the 
saprolite profile is gradational, the saprolite/PWR interface occurs within a varying zone rather 
than at a single depth.  PWR generally extends to depths of 70 to 110 ft with interwoven PWR 
lenses occurring throughout the saprolite zone.  The PWR lenses typically have higher sand-size 
grain content and are therefore more transmissive than the surrounding saprolite, which has 
higher clay content.  The PWR zone is generally more highly transmissive than the saprolite and 
is characterized by sand and gravel size material. 

In April and May 2010, a supplemental bedrock investigation was performed during the 
installation of three monitoring wells (Groundwater Delineation Report: Revision 1, EPS, 
August 2010).  Boreholes were drilled to 200 ft in each location, and geophysical logging and 
discrete interval sampling were conducted in the boreholes.  Similar to the saprolite/PWR 
interface, the PWR/bedrock interface also occurs as a gradational zone rather than a planer 
feature.  Bedrock generally occurs around 100 ft below the ground surface (bgs) at the Property 
and consists of granitic and mafic gneiss.  The gneiss is generally slightly weathered in the upper 
10-20 ft of the bedrock profile with core samples having Rock Quality Designations (RQDs) of 
less than 50.  In front of and beneath the former manufacturing facility building, the bedrock was 
more competent with only a few fractures between 120 and 200 ft bgs.  Southwest and adjacent 
to the office area, the sonic RQD (not a true RQD because of the drilling method) remained low 
down to 200 ft bgs.  While drilling in this area, fracture cementations were broken due to the 
stresses on the rock applied by the drilling equipment causing gravel and cobble sized rocks to be 
returned to the surface in the sample barrels.  Geophysical testing indicated that the fractures 
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generally re-mineralized at the borehole walls.  The geophysical report is included in Appendix 
E.  Geophysical logs for borings PB-1, WB-1, and EB-1 correspond to monitoring well locations 
MW-24, MW-25, and MW-26, respectively.   

The water table at the Property occurs in the soil and PWR zone.  The overall groundwater flow 
direction, as influenced by the groundwater recovery system, is to the southwest.  Figure 4 is a 
potentiometric surface map from the June 2012 sampling event.  The saprolite, PWR, and 
shallow bedrock aquifers are generally interconnected, while some of the deeper bedrock 
monitoring well screen intervals are not connected to the surficial aquifer.  

2.2 Regulated Constituents in Soil and Groundwater 

The following list identifies detected regulated constituents related to or potentially related to the 
reclaimed TCE product release that have been detected in soil and groundwater.  Type 1 Risk 
Reduction Standards (RRS) have been derived for these detected constituents and are provided in 
Table 1 in Appendix D.    

GROUNDWATER SOIL 
1,1,1-Trichloroethane Ethyl benzene 1,1,1-Trichloroethane 

1,1,2-Trichloroethane* Isopropylbenzene 1,1,2-Trichloroethane 

1,1-Dichloroethane m&p-Xylene 1,1-Dichloroethene 

1,1-Dichloroethene* Methyl tertbutyl ether (MTBE) Carbon tetrachloride 

2-Butanone (MEK) o-Xylene Chloroform 

Benzene Tetrachloroethene* cis/trans1,2-Dichloroethene 

Carbon disulfide Toluene cis-1,2-Dichloroethene 

Carbon tetrachloride* trans-1,2-Dichloroethene Dichloromethane (Methylene chloride) 

Chloroform*** Trichloroethene* Isopropylbenzene 

cis-1,2-Dichloroethene* Xylenes (Total) Methyl tertbutyl ether (MTBE) 

Dibromochloromethane*** Dichloromethane (Methylene 
chloride) Tetrachloroethene 

Dichlorobromomethane*** Ethyl benzene Trichloroethene** 

Dichloromethane 
(Methylene chloride)  Isopropylbenzene 1,1,1-Trichloroethane 

     *Currently detected above Type 1 RRS (groundwater) 
 ** Currently detected above Csat (soil) 
             *** Constituent detected in drinking water (disinfection byproduct) from City of Milledgeville, GA 
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2.3 Areal Distribution of Constituents in Soil and Groundwater  

The following sections provide discussion of the current spatial distribution of regulated 
constituents in soil and groundwater exceeding the Type 1 RRS (delineation standard under 
VRP).  

2.3.1 Vadose Zone Soil Conditions 

Between September 2008 and May 2010, VOCs in vadose zone soils were delineated to the 
Hazardous Site Response Act (HSRA) Type 1 RRS.  These field investigations were documented 
in the July 2010 Soil Delineation Report: Revision 1 (EPS, July 2010).  TCE is the prevalent 
VOC in soils at concentrations ranging from below the laboratory reporting limit to greater than 
10,000 milligrams per kilogram (mg/kg).  Other VOCs have been detected at similar locations as 
TCE in significantly lower concentrations. TCE is the only soil constituent to exceed its Type 1 
RRS.  Figures 5A through 5F summarize the TCE concentrations in soil at different depth 
intervals.  Table 1 in Appendix D lists the soil delineation criteria (Type 1 RRS), and Table 2 
summarizes VOCs detected in soils between 2008 and 2010. 

2.3.1.1 Areal Distribution of Soil TCE 

0-2 ft bgs (Figure 5A) 

Fourteen locations near the reported TCE release have been analyzed for soil TCE in the depth 
interval from ground surface to 2 ft bgs. Two of the fourteen samples reported a concentration of 
0.01 mg/kg. The two detections occurred directly north of the reported release point. The other 
twelve sample locations were non-detect.  

2-5 ft bgs (Figure 5B) 

Fifty-eight locations have been sampled in the depth interval from 2 to 5 ft bgs. The 
concentration profile shows that samples exceeding the Type 1 RRS were located beneath the 
building foundation slab and along the perimeter of the original facility building, now covered 
with an addition to the original building. The remaining samples in the former tank farm area 
exhibited concentrations in the range of 0 to 0.4 mg/kg, with lower concentrations or non-detect 
reported hydraulically down gradient. 

5-10 ft bgs (Figure 5C) 

Forty-six locations have been sampled in the depth interval from 5 to 10 ft bgs. The TCE 
concentration profile parallels that of the 2 to 5 ft bgs depth interval with samples exceeding the 
Type 1 RRS located beneath the facility building foundation slab and along the perimeter of the 
original facility building.  Two samples within this depth interval, located in the immediate 
vicinity of the released area, also exhibited concentrations above the TCE soil saturation value 
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(Csat) of 690 mg/kg. A majority of the samples located outside the perimeter of the original 
building were non-detect except for a few located adjacent to the building near the release area. 

10-15 ft bgs (Figure 5D) 

Fifty-eight locations have been sampled in the depth interval from 10 to 15 ft bgs. Again, the 
areal distribution is consistent with the overlying concentration profile; however, more TCE 
concentrations are reported above Csat immediately below the release area.  Additional sample 
results were also above the Type 1 RRS (0.5 mg/kg), suggesting the TCE migrated horizontally, 
likely as a dense non-aqueous phase liquid (DNAPL), as it descended and encountered zones less 
permissible to vertical migration. The areal extent of soil samples above the Type 1 RRS also 
increased at this depth primarily to the southwest of the release area consistent with site 
hydraulic flow. 

15-20 ft bgs (Figure 5E) 

Thirty-four locations have been sampled in the depth interval from 10 to 15 ft bgs with a TCE 
concentration profile consistent with the overlying distributions.  Several samples above Csat 
(690 mg/kg) were collected immediately below the reported release area, indicating a near 
vertical migration of TCE from the release area. Samples taken from beneath the facility building 
foundation slab exhibited concentrations above the Type 1 RRS (0.5 mg/kg) with periphery 
samples typically reporting much lower concentrations.. 

>20 ft bgs (Figure 5F) 

Five locations, three of which are located immediately beneath the release area, have been 
sampled at a depth greater than 20 ft bgs. TCE concentrations above both Csat (690 mg/kg) and 
the Type 1 RRS (0.5 mg/kg) were reported below the release area and one location south of the 
release area along the facility building perimeter also reported a result above the Type 1 RRS. 
Soil samples below 20 ft bgs are limited as the water table occurs at this approximate depth. 

2.3.2 Areal Distribution of Groundwater Constituents 

Groundwater monitoring has been ongoing since the release was discovered in 1988. Table 4 
summarizes the most current analytical results for groundwater at each monitoring point, either a 
monitoring well, piezometer or recovery well. In cases were a monitoring point was not sampled 
during the last sampling event in June 2012, the most recent result is reported and is typically 
from the 2010 comprehensive sampling event during which all site monitoring wells, recovery 
wells and two piezometers were sampled. Table 5 summarizes historical TCE results for 
groundwater.   
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Six VOCs were detected most recently reported in groundwater above the Type 1 RRS 
delineation criteria (Table 1). The areal distributions of these six VOCs are provided below 
(based on the most current concentration reported at each monitoring point). 

1,1-Dichloroethene (1,1-DCE) 

1,1-DCE, a daughter product of TCE degradation, was  detected most recently at eight locations, 
with the highest concentration observed in RW-1 at 150 µg/L (2010) near the release area 
(Figure 6A).  Six additional locations were reported above the Type 1 RRS (7 µg/L). The current 
monitoring well network delineates 1,1-DCE to non-detect in all directions from the release area. 

1,1,2-Trichloroethane (1,1,2-TCA) 

1,1,2-TCA was  detected most recently at three locations, with the highest concentration reported 
in RW-3 at 120 µg/L (2010), and the other detections occurring in RW-1 and RW-4, both above 
the Type 1 RRS (5 µg/L) (Figure 6B). The current monitoring well network delineates 1,1,2-
TCA to non-detect in all directions from the release area. 

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

cis-DCE, a daughter product of TCE degradation, was detected most recently at thirteen 
locations, with the highest concentration reported at 950 µg/L (2010) in RW-3, which is located 
hydraulically down gradient from the reported release area (Figure 6C). Six other locations were 
also reported above the Type 1 RRS (70 µg/L). The current monitoring well network delineates 
cis-DCE to non-detect in all directions from the release area except to the southwest. Additional 
monitoring activities are currently being implemented to complete groundwater delineation. 

Carbon Tetrachloride (CT) 

CT, a common impurity in reclaimed solvent, was detected most recently in only one well, RW-
3, at a concentration of 13 µg/L (2010), slightly above the Type 1 RRS of 5 µg/L (Figure 6D). 
The current monitoring well network delineates CT to non-detect in all directions from the 
release area. 

Tetrachloroethene (PCE) 

PCE, a likely impurity in the released reclaimed solvent based on its low detection frequency, 
was detected  most recently at four locations near the release area, all above the Type 1 RRS (5 
µg/L), with the highest reported concentration reported in RW-1 at 70 µg/L (2010) (Figure 6E). 
The other detections occurred in RW-2, RW-3 and MW-9. The current monitoring well network 
delineates PCE to non-detect in all directions from the release area. 
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Trichloroehene (TCE) 

TCE, the solvent released at the Property, was detected most recently at twenty locations, all 
above the Type 1 RRS (5 µg/L). The higher concentrations occur in the area of RW-1, RW-3, 
MW-1 and MW-5, all near the release area, with the highest concentration reported in MW-5 at 
430 mg/L (Figure 6F). The current monitoring well network delineates TCE to non-detect in all 
directions from the release area except to the southwest. Additional monitoring activities are 
currently being implemented to complete groundwater delineation. 

2.4 Off-site Delineation of Groundwater 

Additional off-site delineation has been performed for TCE in groundwater southwest of the 
Property, since submission of the original VRP Application in December 2010. The approach to 
the delineation has been to advance a borehole into the PWR and bedrock, to a termination depth 
of approximately 200 ft bgs. Double-inflatable packers are used to obtain vertically-discrete zone 
groundwater samples.  Monitoring wells, if installed, are screened in the zone of highest TCE 
concentration. Using this approach, in June 2011 a boring (WB-3) was completed approximately 
200 ft southwest of the Rheem property line, and vertically-discrete groundwater samples were 
collected. TCE was detected at 78 µg/L (57 ft bgs), at 250 µg/L (97 ft bgs), and at 5 µg/L (147 ft 
bgs and 197 ft bgs).  The boring was plugged and abandoned. In October 2011, another boring 
(WB-7) was drilled further down gradient to the west, adjacent to Roberson Mill Road. TCE was 
detected at one depth interval only, at a concentration of 9.8 µg/L (157 ft bgs). Subsequently, 
WB-7 was converted into monitoring well MW-33. MW-33 was sampled in June 2012, and TCE 
was detected at a concentration of 41 µg/L. 

In July 2012, two additional bedrock borings (WB-8 and WB-9) were completed further 
west/southwest and down gradient of MW-33. No TCE was detected in WB-9. TCE was 
detected in WB-8 at 11 µg/L (157 ft bgs) and 17 µg/L (187 ft bgs). Monitoring well MW-34 was 
installed in boring WB-8.  In September 2012, an additional bedrock boring (WB-10) was 
complete down gradient of WB-8. No TCE was detected in WB-10. Monitoring well MW-36 
was installed in boring WB-10. 

Rheem currently is performing additional assessment activities to complete delineation of TCE 
in groundwater to the southwest of the Property. Those delineation activities have been and are 
being performed with the written consent of the property owners. When the off-site delineation 
activities have been completed, Rheem will have more definitive information to use in 
determining which property owners should be approached in order to include their properties as 
qualifying properties under the VRP. 
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2.5 Groundwater Recovery System 

The current groundwater recovery system consists of 4 recovery wells (RWs), each with either a 
down-hole pump or an injection pump, piped to an air stripper.  Currently, air stripper emissions 
are run through three vapor-phase activated carbon drums.  Treated groundwater is gravity-fed to 
the City of Milledgeville publicly owned treatment works.   

Detection of TCE in MW-33 indicates dissolved constituents have migrated off-site following 
the natural hydraulic gradient to the southwest of the site. In addition to the continued use of the 
current groundwater recovery system, a pilot study of the Accelerated Remediation Technologies 
(ART) in-well groundwater remediation system is scheduled to start November/December 2012 
at the western boundary of the Property. 

2.6 Corrective Actions To Date 

Corrective action as outlined in the 1998 Revised CAP has included continued operation of the 
groundwater recovery system and groundwater monitoring. Groundwater quality monitoring has 
been conducted according to the performance monitoring well sampling schedule specified in the 
1998 Revised CAP.  Under this schedule, the specified monitoring wells are analyzed for the 
designated parameters at the following frequency: 

• specified monitoring wells are sampled for TCE on a semiannual or annual basis; and 

• each of the monitoring wells is sampled on a biennial basis for parameters historically 
detected in the well. 

The complete 2011 Corrective Action Report is included in Appendix G. 

2.7 Monitoring and Compliance Sampling Methods 

All media samples collected to monitor remedial progress or demonstrate compliance with 
corrective action goals are conducted in accordance with methods outlined within USEPA 
Region 4 SESD Field Branch Quality Systems and Technical Procedures 
(http://eps.gov/region4/sesd/fbqstp/). 
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3.0 PRELIMINARY CONCEPTUAL SITE MODEL 

The Conceptual Site Model (CSM) is intended to establish a common knowledge base about the 
Property and its environmental condition, to facilitate the development of basic remedial action 
objectives appropriate for the Property, and to allow an informed decision regarding possible 
remedial action measures for the Property.  This section discusses the information depicted in 
Figures 7A, 7B, and 8.  Figure 7A is a cross-sectional view of the TCE groundwater plume and 
7B is a CSM displaying potential exposure pathways and receptors.  Figure 8 details the potential 
current and future on-site and off-site receptors, as well as potential exposure pathways.   

The remainder of this section describes the surface and subsurface features at the Property, the 
fate and transport of TCE, likely as a DNAPL, the distribution of dissolved constituents resulting 
from the likely DNAPL release, and the potential receptors and exposure pathways associated 
with the TCE.   

3.1 Ground Surface Features 

The topography of the Property gently slopes from the north to south with the area of the release 
being relatively flat.  A road/driveway encircles the former manufacturing facility, and in the 
area of the release the road has a slight northward slope to allow for drainage to an unpaved ditch 
that runs parallel to the road on the north.   

The unpaved ditch travels southwest to the Property boundary line and then turns southeast along 
the Property boundary.  Currently, a paved drainage ditch exists in the source area and runs 
underneath the road to the unpaved ditch on the north side of the road; however, there is 
evidence that the paved ditch did not exist at the time of the release.  Soil samples collected from 
the unpaved ditch near the paved ditch outfall did not contain significant concentrations of 
VOCs, indicating that the TCE release did not migrate through drainage ditches. The ditches are 
typically dry, except after rain events, and are not considered to be surface water features.  There 
are no surface water features on or adjacent to the Property. 

3.2 Subsurface Features 

The subsurface is segregated into four zones - vadose zone saprolite (to a depth of approximately 
20 to 25 ft bgs), saturated zone saprolite (to a depth of approximately 30 ft bgs), PWR 
(approximately ranging between 30 ft bgs and 100 ft bgs), and bedrock (generally at depths 
greater than 100 ft bgs).  

3.2.1 Saprolite and PWR 

The upper portion of Figures 7A and 7B represent the saprolite geologic media.  The media is 
unconsolidated clayey soils in the shallow subsurface transitioning to a loosely consolidated, 
PWR with depth.  Field geologists typically define the beginning of the PWR zone to coincide 
with the point of drilling refusal using hollow stem augers. Typically,  the material is not 
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sufficiently competent to yield high sample recoveries during core drilling.  Sample cores from 
the PWR tend to exhibit coarse sand and gravel type material. The PWR is typically the most 
transmissive portion of the overall hydrogeologic profile of the soil-saprolite-rock system. Often 
the PWR is characterized by alternating competent rock lenses and saprolite. 

Figure 7A shows approximately where TCE has been identified in the saprolite, PWR and 
bedrock.  TCE released at the ground surface is expected to migrate vertically, under the 
influence of gravity, with some horizontal spreading with depth through the vadose zone.  
Vertical migration continues in the saturated zone saprolite with more prevalent lateral 
dispersion and diffusion.    

3.2.2 Interface of PWR and Rock 

The interface between the PWR and un-weathered rock promotes vertical accumulation of 
downward migrating TCE.  This is a result of the rather drastic change in physical characteristics 
(porosity and permeability) of the rock compared to the overlying saprolite. Permeability in the 
rock is provided only by openings in faults and fractures, thus permeation of the rock by the TCE 
occurs only where the features in the rock intersect this interface.  The interface elevation is 
variable, promoting limited lateral spread of the TCE along the slope of the interface.   

3.2.3 Bedrock 

The un-weathered gneissic bedrock is represented on the lower portion of Figure 7A.  
Metamorphic rock of the Piedmont Physiographic Province exhibits essentially no primary 
porosity/permeability but rather relies upon secondary permeability features such as fractures 
and faults for the storage and transmission of fluids (e.g., groundwater).  These secondary 
permeability features are generally of a relatively small aperture (opening) and also are not 
highly abundant, thus this portion of the hydrogeologic system generally stores and contains 
significantly less fluid compared to the same volume of saprolite/PWR media above.  The degree 
of fracture development, and the size of fracture apertures, tends to decrease with depth. 

3.3 TCE Fate and Transport Summary 

An unknown quality of reclaimed solvent TCE was released for an unknown period of time from 
the underground piping between the outdoor ASTs and the indoor parts washer.  Based on minor 
detections of other VOCs in soil and groundwater and the lack of evidence of a separate release, 
the other VOCs likely were present as trace impurities in the reclaimed TCE solvent released.  
TCE is the only chemical reported in soil above free product saturation concentrations (Csat). 
Due to the clayey nature of the soils and the apparent volume of TCE released, it is likely that the 
TCE not only migrated downward through the soil, but it also spread laterally within the tank 
farm release area according to the topography of the localized ground surface.  Based on 
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sampling, there is no indication that the TCE migrated outside of the tank farm area at the ground 
surface level except for two detections just north of the release area.   

The TCE likely migrated downward through the subsurface environment as a DNAPL, leaving a 
globule trail of residual product and sorbed-phase contamination in vadose zone soils (Figure 
7B).  In the vadose zone, a TCE DNAPL will follow paths of least resistance, leaving higher 
concentrations in more permeable zones and lower concentrations in tighter clays.  Over time, 
vadose zone soil concentrations can remain stable or they can be altered by precipitation flushing 
and diffusion.  Precipitation recharge will typically follow similar pathways to reach the water 
table, thereby leaching TCE to the water table during precipitation events. TCE also can 
evaporate from shallow soils, resulting in a decrease of concentrations in the shallow soils.  

In water saturated saprolite, PWR and bedrock, migrating TCE DNAPL may also leave a trail of 
globules by displacing groundwater within pores or fractures. These typically immobile DNAPL 
globules can act as a continued source of dissolved TCE. Once DNAPL reaches the bedrock 
interface, vertical migration becomes limited to movement within faults and fractures, and 
horizontal movement occurs along the down-slope of the bedrock interface.  

The highest groundwater TCE concentrations exist in the saprolite, PWR, and shallow bedrock 
beneath the source area and in the PWR and shallow bedrock to the southwest of the source area 
along the down-slope direction of the bedrock interface.    

3.4 Potential Receptors and Exposure Pathways 

The Property includes a single-story former manufacturing facility building (approximately 12 
acres under roof) and a parking lot located to the northwest of the building.  The former 
manufacturing facility is not in operation and there are no full-time Rheem employees at the 
Property.  There is a security service at the Property as well as a periodic inspection/maintenance 
service contractor and a landscaping contractor who maintains the grounds on an as needed 
basis.  Future uses of the Property may be influenced by the post-operational condition of the 
Property as well as any remedial actions taken to address environmental conditions.   

The adjoining properties are used for commercial purposes or are currently vacant.  The majority 
of the area near the Rheem facility is zoned for commercial land use with pockets of single 
family homes to the north and west of Roberson Mill Road and to the east of North Columbia 
Street.  The nearest residential area is a townhome neighborhood approximately 1000 ft from the 
northwest corner of the Property.   

The Property and the surrounding area are serviced by public drinking water systems.  The City 
of Milledgeville and Baldwin County Water Authority are not aware of any drinking water wells 
in the vicinity of the Rheem Property.  A 2001 private well survey map generated by EPD as part 
of a HSRA release notification trip report for a nearby facility indicated that there was one 
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private well approximately 3200 ft to the west of the western Property boundary1.  Rheem was 
recently made aware of a private well at a residence located at 120 Meriweather Circle, 
approximately 2,700 ft to the southwest of the western Property boundary may be used 
periodically for irrigation.  Rheem sampled the irrigation well at 120 Meriweather Circle on 
September 25, 2012, and no constituents were detected2. 

A hypothetical Point of Exposure (POE) for groundwater will be established contingent upon 
completion of off-site delineation activities.  Due to an absence of drinking water wells in the 
area, the anticipated POE will be based on a hypothetical point of drinking water exposure 
located at a distance of 1000 ft down gradient from the delineated site constituents.  A future 
down gradient groundwater monitoring point(s) from delineation activities that confirms 
groundwater is protective at the POE will be designated as a Point of Demonstration (POD) to 
confirm groundwater remains protective at the hypothetical POE. 

Several potential current and/or future human receptors have been identified.  These potential 
receptors are listed below along with a brief discussion of the rationale behind their identification 
and the pathways through which they could potentially be exposed to VOCs associated with the 
TCE release.  These potential receptors and exposure pathways are also depicted on Figure 7B 
and diagramed in Figure 8.     

Potential On-Site Receptors 

• Current/Future Site Worker:  There are no current manufacturing workers at the site, 
however, there are contract security personnel who work approximately 40 hours per 
week at the site.  In the future, the facility may be returned to commercial/industrial 
use.  Receptors associated with commercial/industrial land use can potentially have 
long-term exposure to site-related chemicals in surface soil via ingestion, dermal 
contact, and inhalation of volatiles in outdoor air.  This potential receptor may also be 
exposed to vapors potentially migrating (vapor intrusion) from impacted groundwater 
and vadose zone soils to the indoor air of existing and/or future buildings. 

•   There is no current use of groundwater on the property and Rheem anticipates the use of 
deed restrictions to restrict future groundwater use.   

• Current/Future Groundskeeper:  The grounds are currently maintained by a landscaping 
contractor on an as-needed basis, and landscaping activity is likely to be required for 

                                            
1 Although no address is provided, the EPD survey map provides a “household” designation and indicates that the 
well belonged to a Burnice King.  On June 24, 2010 a Rheem employee, Randy Layne, visited the area shown on the 
EPD survey map to investigate the well.  He learned that Burnice King is now deceased and that one of her 
daughters now lives in Mrs. King’s former home at the corner of Meriwether Circle and Highway 212.  Another 
daughter of Mrs. King with whom Mr. Layne spoke stated that there is no private well on the property and that the 
City of Milledgeville has provided water to the residence since the 1940s. 
2 Groundwater analyzed for TCL Volatile Organics (SW8260B). 
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any future use scenarios.  Groundskeepers could potentially have intermittent long-term 
exposure to site-related chemicals in surface soil via ingestion, dermal contact, and 
inhalation of volatiles.   

• Future Adolescent Trespasser: Access to the Property currently is limited by fencing and 
security.  Although these types of restrictions are likely to continue, there is a 
possibility that trespassers could have easier access to the Property in the future.  The 
most frequent trespassers would likely be adolescents with intermediate-term (6 years) 
exposure to the Property, who could be potentially exposed to chemicals in surface soil 
via ingestion, dermal contact, and inhalation of volatiles.   

• Future Construction Worker:  No construction activities are currently planned at the 
Property, however, it is possible that additional or replacement buildings could be 
constructed on the Property in the future.  Construction workers could potentially have 
short-term (<1 year) exposure to chemicals in mixed surface and subsurface soil (0-10 
ft bgs) via ingestion, dermal contact, and inhalation of volatiles.   

• Future Resident:  Future residential use of the Property is highly unlikely as the Property 
is zoned commercial/industrial, but is discussed here for completeness.  Hypothetical 
future residents on the Property could potentially have long-term exposure to site-
related chemicals in surface soil via ingestion, dermal contact, and inhalation of 
volatiles in outdoor air.  This potential receptor could also be exposed to vapors 
potentially migrating from impacted groundwater and vadose zone soils to the indoor 
air of future residential dwellings. A barrier to mitigate vapor migration would be 
presumably used for any future residential construction.   

• There is no current use of groundwater on the property and Rheem anticipates the use 
of deed restrictions to restrict future groundwater use.   

• Ecological Receptors:  The area impacted by the TCE release is mostly covered by 
buildings or pavement and does not represent quality habitat for wildlife, as it lacks 
natural vegetative cover.  Disturbance from vehicles, facility operations, and mowing 
likely have disturbed and will continue to disturb wildlife and cause animals to seek 
less frequently disturbed areas.   

Potential Off-Site Receptors 

• Current/Future Commercial Workers:  There are some businesses to the southwest of 
the Rheem Property in the general direction of groundwater flow.  These businesses 
have no drinking water wells and are currently serviced by public drinking water 
systems, but groundwater hypothetically could be used at some time in the future.  
While unlikely, given the concentrations of TCE detected in off-site groundwater and 
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the depth of detection, off-site commercial workers potentially could be exposed to 
vapors migrating from impacted groundwater to the indoor air.  If private wells were to 
be installed in the future, workers could also be exposed to impacted groundwater via 
ingestion and dermal contact. 

• Current/Future Resident:  There are some single family and multi-family residences 
within a half-mile of the western boundary of the Property.  These homes are serviced 
by public drinking water systems, but groundwater hypothetically could be used at 
some time in the future.  While unlikely, given the concentrations of TCE detected in 
off-site groundwater and the depth of detection, off-site residents potentially could be 
exposed to vapors migrating from impacted groundwater to the indoor air.  If private 
wells were to be installed in the future, residents could also be exposed to impacted 
groundwater via ingestion and dermal contact. 

• Ecological Receptors:  No off-site ecological receptors have been identified.  Plume 
delineation efforts will determine if impacted groundwater has the potential to 
discharge to two surface water features,  Fishing Creek, which is located approximately 
¼ mile to the southwest of the Property and  a small unnamed pond, also located 
southwest of the Property. The small unnamed pond was evaluated on September 25, 
2012 by collection of a surface water sample. No constituents were detected3. 

 
 

                                            
3 Surface water analyzed for TCL Volatile Organics (SW8260B). 
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4.0 POTENTIAL REMEDIAL OPTIONS 

4.1 Evaluation of Source Area Potential Remedial Options  

EPS has thus far screened the following potential remedial options for the source area on the 
Property. These options are primarily intended to address source material within vadose zone 
soils, however, some technologies may also be applicable to treatment of underlying 
groundwater.   

1. No action – natural attenuation (soil and groundwater) 
2. In-situ chemical oxidation (ISCO) and enhancements (soil and groundwater) 
3. In-situ thermal treatment (soil and groundwater) 
4. Air sparge and soil vapor extraction (soil and groundwater) 
5. Capping (soil only) 
6. Excavation with off-site disposal (soil only) 
7. Continued pump and treat (groundwater only) 
8. Combination of the above. 

4.1.1 Natural Attenuation 

A natural attenuation approach is not favored for the source area due to the potential for TCE to 
continue leaching to the groundwater and to migrate off-site in the saturated zone.  

4.1.2 ISCO Treatment 

ISCO treatment is generally considered a viable remediation method for chlorinated VOCs in 
soil and groundwater.  The appropriateness of ISCO technology depends on matching the 
oxidant and delivery system to the site-specific constituents and conditions.  Chlorinated solvents 
respond favorably to ISCO. Oxidation is dependent on achieving adequate contact between 
oxidants and constituents. Failure to account for subsurface heterogeneities or preferential flow 
paths can result in pockets of untreated constituents compromising the remediation effectiveness.  
The applied reagents can be consumed by natural organic matter or dissolved iron rather than the 
target constituents, thereby compromising the remediation effectiveness. Accordingly, the most 
critical success factors are: 

1. Effectiveness of and ability to control the ISCO reaction with the constituents 
2. Effective delivery of the reagents throughout the zone to be treated 

Based on the regulated constituents and conditions at the Property, the potential chemical 
oxidants considered include permanganate, persulfate, and hydrogen peroxide.  
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Permanganate   

The application of potassium permanganate (KMNO4) for the oxidation of chlorinated solvents 
can be effective for both soil and groundwater applications at some sites.  KMnO4 injected into 
the subsurface can remain active for many weeks, but may be rapidly consumed depending on 
the natural oxidant demand of the soil.  In well-designed systems, production of chlorinated 
daughter products is negligible, with the overall reaction as shown below: 

C2Cl3H + 2MnO4
-    2CO2 + 2MnO2 (s) + 3Cl- + H+  

The degradation of TCE by KMnO4 produces carbon dioxide, chloride and solid manganese 
dioxide (MnO2) as nontoxic byproducts.  In most instances, the amount of MnO2 formed is not 
sufficient to significantly decrease aquifer permeability or porosity; however, in the presence of 
free-phase or globule DNAPL the potential for MnO2 precipitates to form on the surface of the 
DNAPL increases.  This could have the effect of essentially encapsulating the DNAPL, limiting 
further oxidation.  The concentrations detected in the source area vadose zone and groundwater 
at the Property could cause a large amount of MnO2 precipitation which could potentially hinder 
further oxidation of the TCE. Therefore, permanganate would be considered for use at this 
Property only at locations outside of the source area or in the source area once concentrations are 
significantly decreased by other remedial methods.    

Persulfate  

Sodium persulfate (Na2S2O8) can be an efficient oxidizer of chlorinated solvents in soil and 
groundwater.  Persulfate requires an activator to produce the sulfate free radicals which react 
with the chlorinated solvent.  Typical activators for persulfate are hydrogen peroxide, lime, 
sodium hydroxide, ethylenediamine tetraacetic acid ferric sodium complex (Fe-EDTA).  The 
degradation of TCE by persulfate produces carbon dioxide, sodium chloride and sulfuric acid.  
The reaction of sodium persulfate with TCE is provided below. 

C2Cl3H + 2Na2S2O8
- + 4H2O    2CO2 + 4NaCl- + H+ + H2SO2

  

Persulfate will oxidize TCE in the saturated and vadose zones.  However, in the vadose zone, the 
liquid injectant may not remain for the desired period of time due to gravity mobilizing the liquid 
into the saturated zone.  Due to the TCE concentrations in the vadose zone, if persulfate were the 
selected remedy, the treatment area likely would need to be saturated a number of times with the 
oxidant.  Persulfate may be a viable oxidizer for this Property.     

Hydrogen Peroxide 

The application of hydrogen peroxide (H2O2) for the oxidation of chlorinated solvents can be 
effective for groundwater applications but likely would not be effective for vadose zone soils due 
to the rapid breakdown time of the oxidant.  The oxidation of TCE by hydrogen peroxide has the 
advantage of no precipitates forming to encapsulate the DNAPL thus allowing the reaction to 
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move to completion.  The production of daughter compounds is possible as a by-product of the 
reaction; however the use of additional hydrogen peroxide causes the oxidation of these 
compounds.  Thus the daughter compound by-products are negligible after the application of 
hydrogen peroxide.  A simplified overall reaction is shown below: 

C2Cl3H + 4.5H2O2 --> 2CO2 + 3Cl- + 5H2O  

The reaction does not use hydrogen peroxide in its natural state but rather uses hydroxyl radicals 
to move to completion.  In order to produce the hydroxyl radicals at an increased rate, a catalyst 
is required.  Three of the catalyst reactions and the products are shown below: 

1. Hydrogen peroxide reacting with ozone to form hydroxyl radicals:   
2 O3 + H2O2 --> 2 (•OH) + 3 O2 

2. Hydrogen peroxide reacting with iron to form hydroxyl radicals:  
H2O2 + C --> • OH+ OH-  + C+  
C = Iron or Metal Catalyst;       • OH  = Hydroxyl Radicals 

3. Hydrogen peroxide reacting with sodium persulfate to form sulfate radicals and 
hydroxyl radicals:   
S2O8

2- + H2O2 --> 2SO4• + 2(•OH)     SO4•   = Sulfate Radicals 

The most common catalyst used is iron, and when iron is mixed with hydrogen peroxide, the 
resulting solution is known as Fenton’s reagent.  Fenton’s reagent is pH dependent, as iron is 
more soluble at lower pH, and as such the pH of the injection location plays a factor in the 
overall efficiency of the reaction.  Bench testing would be needed to be performed to determine 
if Fenton’s reagent would be an effective application for the Property.   

Another factor that may influence the efficiency of this method is the fraction organic carbon 
(foc).  The hydroxyl radical is not selective and will react with any compound present that can be 
oxidized.  The foc of the media would be determined in the bench testing and, as such, would 
determine of the efficacy of hydrogen peroxide injection. 

Hydrogen peroxide injection could be used in conjunction with another form of injection to 
optimize the degradation of TCE in groundwater at the source area.  Hydrogen peroxide injection 
could be used to treat 80 – 90% of the impacted groundwater, and a second injection (possibly 
permanganate) could be used to treat the remaining TCE impacted groundwater. 

The use of the hydrogen peroxide injection has a higher risk of injury than other oxidizers 
through worker contact with the concentrated hydrogen peroxide, but proper precautions and 
personal protective equipment can minimize the chance of injury. 
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4.1.2.1 ISCO Injection Methods 

ISCO can be applied to the subsurface using several different methods.  The following sections 
discuss ICSO via standard injection wells, ISCO via screw auger mixing, and ISCO via hydraulic 
fracture well injection. 

4.1.2.1.1 ISCO via Standard Injection Wells 

ISCO injections are often conducted using direct push methods.  Because multiple injections 
would likely be required for both vadose zone and groundwater remediation, and because much 
of the groundwater zone cannot be reached with direct push methods, permanent injection wells 
would need to be installed instead.  Well spacing and depth grouping would need to be 
determined through pilot testing.   

4.1.2.1.2 ISCO via Screw Auger Mixing 

Screw auger mixing could be used only in the vadose zone soils but not the groundwater due to 
depth constraints.  This method utilizes a three to four foot diameter auger equipped with an 
injection line which discharges from the bottom of the auger.  The auger is advanced on three to 
four foot centers within the treatment zone to effectively cover the entire footprint of the 
treatment zone.  By mixing the soil in place, the soil is essentially transformed from a 
heterogeneous to a homogenous material, and the oxidant is dispersed evenly throughout the soil 
matrix.  This technology is more effective than direct push injections, and remedial goals can be 
accomplished after only one injection/mixing event. However, this technology has depth 
limitations and cannot be used adjacent to or inside a building without additional considerations. 

4.1.2.1.3 ISCO via Hydraulic Fracture Well Injection 

This method employs the use of hydraulic fracture wells to increase the permeability and the 
injection rate and area of influence.  Hydraulic fracture wells are more expensive to install than 
standard injection wells, but the costs are usually more than made up by the time saved with 
increased injection rates and the effectiveness of the oxidant delivery. 

4.1.2.2 Potential ISCO Enhancement 

Surfactant Flushing 

Surfactants can be used to desorb VOCs from the soil matrix.  They can be used in either the 
vadose or the saturated zone.  Persulfate can be mixed with a surfactant prior to injection thus 
enhancing the treatment efficiency of the persulfate.   

Groundwater Recirculation 

The existing groundwater recovery system provides a means to move groundwater through the 
subsurface at a much faster rate than the natural groundwater flow velocity.  This could be used 
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in conjunction with reinjection to create a circulation system, which would help to mix the 
groundwater and move an oxidizer through the aquifer more rapidly than by injection alone. 

4.1.3 In-Situ Thermal Treatment 

This technology employs the use of heat, via steam injection or electrical resistance heating 
(ERH), to volatilize VOCs in the vadose zone and in groundwater.  These technologies heat the 
subsurface to temperatures near the boiling point of the site-specific VOCs, causing them to 
desorb from the soil matrix.  Soil vapor extraction wells are used to capture the VOC vapors in 
the vadose zone.  

These in-situ thermal technologies can be very effective but can also be very expensive due to 
the amount of electrical energy required to raise and sustain the temperature of the subsurface.   

4.1.4 Air Sparge and Soil Vapor Extraction  

Air sparging technology utilizes strategically placed injection wells to force high pressure air to 
the treatment zone, stripping VOCs from the groundwater and carrying them upwards to the 
vadose zone.  Soil vapor extraction (SVE) wells are placed in the vadose zone to capture TCE 
stripped from the groundwater as well as the TCE existing in the vadose zone.  This method 
would not be suitable for TCE in bedrock due to the low area of influence of the air sparge (AS) 
wells in bedrock.  However, this technology can be effective in saprolite and PWR.    

An AS/SVE system is typically comprised of a pressure blower and a vacuum blower attached to 
a series of injection and extraction wells, respectively.  The vacuum blower would exhaust to an 
air pollution control device such as an oxidizer or carbon-containing vessel.  A pilot test is 
typically conducted prior to system installation to determine the radius of influence of the system 
and thus the injection/extraction well spacing.   

SVE can also be used in thermal treatment, as described above, and could be used in the absence 
of air sparging in the vadose zone through standard injection wells or through hydraulic fracture 
wells.  TCE, being a volatile compound and having a Henry’s Law constant of 0.42 and a 
volatilization factor of 2,575 m3/kg, is conducive to vapor extraction technology.  The vadose 
zone on the Property, having weathered rock with sand and gravel-sized grains interspersed 
throughout the sandy clay, is considered a candidate for SVE due to anticipated high air flow 
rates.   

4.1.5 Capping 

Although capping the source area soils could inhibit potential human exposure to the TCE, 
capping is not considered fully effective since groundwater would likely continue to capture 
TCE in the “smear zone” during seasonal water table fluctuations.   
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4.1.6 Excavation 

This option involves the treatment and removal of the impacted soil in the source area for off-site 
disposal.  Because of the apparent existence of DNAPL in the saturated zone, this method is not 
expected to have a significant impact on TCE concentrations in groundwater.  Structures, 
including tanks, concrete foundations, and utilities located in the excavation area, would need to 
be temporarily removed prior to excavating.  The existing pump and treat system would need to 
be shut down and removed during the excavation activities.  In addition, certain monitoring wells 
and a recovery well might need to be abandoned and replaced.  Excavation of soil to a depth of 
20 to 30 ft bgs could be required.  

Excavated soil failing the TCLP would be considered a D040 characteristic hazardous waste.  
Since disposal of the excavated soil as a hazardous waste would be cost-prohibitive, the source 
area soil likely would be treated via chemical oxidation to non-characteristic concentrations.  
Such soil would require treatment on-site to non-hazardous levels prior to off-site disposal.  

4.1.7 Continued Pump and Treat 

This potential remedy would not affect the vadose zone soils and is not considered a viable 
option by itself, as  dissolved constituents have been reported off-site to the southwest and 
continued pumping is not expected to sufficiently capture all impacted groundwater migrating to 
the southwest. This option may be used in conjunction with other remedial options.   

4.1.8 Combination Remedy 

Several of the remedial options above could be used in combination to create an efficient, cost- 
effective remedy.   

4.2 Selection of Potential Remedial Action Approaches for Source Area 

A remedial approach has not been selected for the on-site source area at this time and will be 
evaluated further based on the Projected Milestone Schedule (Appendix F). 

4.3 Evaluation of Potential Remedial Options for On-Site Groundwater 

EPS has reviewed technologies potentially applicable to addressing the VOCs detected in 
groundwater on-site. The impacted groundwater is known to extend southwest from the release 
area to the western Property boundary line and is estimated to cover a distance (width) of 
approximately 500+ ft between MW-20 and WB-2 at the Property boundary line. In addition, 
TCE is reported to depths of approximately 200 ft bgs, with the highest reported concentrations 
occurring within the PWR zone. It is proposed to address on-site groundwater through both 
corrective action in the source zone (Section 4.1) and management of impacted groundwater 
along the western boundary line of the Property. This approach is designed to treat on-site 
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impacted groundwater as it travels southwest following the hydraulic gradient and manage future 
off-site transport of groundwater constituents. 

The following technologies were screened for their potential feasibility in treating on-site 
groundwater and managing off-site migration of the impacted groundwater: 

1. Monitored Natural Attenuation (MNA) 
2. Pump and treat 
3. Permeable reactive barrier  
4. In-situ air sparging/air stripping. 

4.3.1 Monitored Natural Attenuation  

MNA relies on natural processes intrinsic to a site to decrease the concentration of constituents 
of concern. These processes include both biological degradation processes (e.g. microbial 
degradation) and physical processes (e.g. adsorption and dilution) to reduce constituents 
concentrations. Typically MNA is applicable when constituent concentrations achieve a target 
level prior to reaching potential receptors or a set boundary. In the case of Rheem, the set 
boundary is the Property line. Current groundwater data indicates that dissolved VOCs extend 
off-site in groundwater, therefore, MNA is not considered a feasible on-site option for managing 
migration of the dissolved VOCs.  

4.3.2 Pump and Treat 

Pump-and-treat remediation systems manage impacted groundwater plumes by extraction of the 
groundwater from the aquifer (i.e. the “pump” process) followed by a post-removal treatment 
process to degrade or remove dissolved constituents. Pump-and-treat systems may be a feasible 
option for managing dissolved VOCs if adequate hydrogeologic characterization can be 
completed to ensure the constructed extraction well network provides for an effective 
groundwater capture zone. The capture zone in the present case would encompass the depth and 
width of the VOC impacted groundwater plume along the western boundary line of the Property.  

The current on-site pump-and-treat system utilizes an air stripper to remove dissolved VOCs 
(changing the dissolved VOCs to a vapor phase) from extracted groundwater and the vapor phase 
VOCs are captured in carbon canisters. Groundwater extracted from a system installed to 
manage migration of dissolved VOCs along the western boundary line of the Property would 
likely require on-site treatment prior to discharge to the local public owned treatment works 
(POTW). Rheem currently has a permit to dispose of treated groundwater to the POTW, but the 
volume of water extracted for a property line boundary system would need to be evaluated to 
determine if the current permit limits would be exceeded. Based on the scale of such a system 
along the property boundary line and pumping rates needed to ensure capture of groundwater, 
this option would require additional study to determine its potential feasibility and effectiveness 
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and to set site specific design parameters. A potentially significant hurdle to use of a pump-and-
treat system to manage the on-site impacted groundwater would be the large quantities of 
groundwater that would require post extraction treatment and disposal. 

4.3.3 Permeable Reactive Barrier 

Permeable reactive barriers (PRBs) place reactive media across the groundwater flow path of the 
plume to intercept and chemically react with the constituents of concern or drive geochemical 
conditions to a favorable environment for constituent reduction. The technology is applicable to 
groundwater flow in unconsolidated aquifer media (soil or saprolite) and is not considered 
feasible for PWR and bedrock. Common media in PRBs for VOCs include zero-valent iron 
which acts as an electron source to drive chemical reduction of chlorinated VOCs. Alternate 
media apply bioavailable carbon and iron to modify geochemical conditions and drive 
constituent reduction. PRBs can be installed in a trench based approach to a depth of 
approximately 50 ft bgs, but require jetting (a method of high pressure injection) at depths 
greater than 50 ft. Since the depth of the dissolved TCE along the western boundary line of the 
Property, is greater than 50 ft (typical bedrock depth is 80-100 ft along the western boundary), 
jetting would be required if this approach were selected.  

The effectiveness of PRBs is dependent on the installation of the media in a manner that ensures 
that the PRB intercepts the impacted groundwater plume and the barrier does not contain any 
significant gaps or flaws that allow untreated groundwater to pass. Jetting of media into deep 
subsurface formations has the risk of missing transmissive zones, and verification of media 
distribution at depth is difficult to assess. An additional consideration is the effective lifetime of 
the media for the barrier as a whole and at discrete locations within transmissive zones, where 
the media capacity for constituent reduction may be exhausted at a faster rate. 

Additional characterization would be required to identify highly transmissive features in the 
subsurface and constituent concentrations in order to determine the dimensions of the PRB and 
mass of media required for effective treatment.  

4.3.4 In-situ Air Sparging/Vapor Extraction 

In-situ air sparging/vapor extraction combines multiple processes that exploit the high volatility 
of VOCs to remove dissolved constituents from groundwater. Sparging may also remove VOCs 
entrained in soils, both saturated and vadose, depending on the system design and site conditions. 
Two approaches to control of impacted groundwater with in-situ air sparging have been 
developed, in-situ trench sparging and in-situ well air sparging/stripping (IWAS). Trench 
sparging is not considered a feasible option at the Property due to the depth at which TCE is 
present (~100 ft bgs) along the western boundary.  
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IWAS combines in-situ air stripping, air sparging and soil vapor extraction to remove VOCs. 
Similar to standard air stripping technologies this approach removes dissolved VOCs by both 
diffusing air into a column of water (i.e. the well casing) to remove dissolved VOCs and 
recirculates water to the top of the well casing for downward discharge through a spray head. 
The groundwater released through the spray head cascades down the interior of the well similar 
to the process used in an air-stripping tower to remove dissolved VOCs. These processes are 
completed under a negative pressure (under vacuum) within the well casing to both remove the 
volatilized compounds and cause mounding of groundwater around the well casing. The 
combined effect of groundwater mounding near the IWAS well casing and circulation of 
groundwater through the well casing, results in the exchange of treated well casing water with 
the surrounding aquifer, creating an effective radius of influence (ROI) for constituent removal 
beyond the well casing itself. The reported effective ROI of this type of well system is on the 
order of two to five times the water column height, but is dependent on-site-specific conditions. 

Additional characterization or pilot testing would be required to establish proper well spacing, 
ROI and residence time of groundwater flow within the ROI to ensure adequate treatment of the 
impacted groundwater. 

4.3.5 Comparison of Potential Remedial Action Approaches for On-site    
Groundwater 

A comparison of the potential correction action approaches described is provided below based on 
seven factors applicable to the selection process and perceived success of each system. 
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Treatment Technology Screening Matrix: On-site Groundwater 

Remedial Option 

Factors  
(Pass/Fail) or (Yes/No) 

H
ealth &

 Safety 

Effectiveness 

Feasibility/Installation 

D
uration  

O
 &

 M
 R

equired 

G
roundw

ater D
isposal 

R
equired 

C
apital C

onsiderations 

MNA  P F P F N N P 

Pump &  Treat P P P P Y Y P 

Permeable Reactive Barrier 
(PRB) 

P P F P N N N 

In-Situ Sparging: Trench P P F P Y N N 

In-Situ Sparging: IWAS P P P P Y N P 

 

As shown, all options can be effectively implemented to meet health and safety standards. The 
facility on the Property is currently vacant with no manufacturing operations and security 
personnel are stationed on-site to prevent contact with any proposed system. In general, all 
approaches are considered a potentially effective technology for removing dissolved constituents 
from groundwater under appropriate site conditions. Installation considerations, specific to site 
conditions along the western boundary line of the Property, remove both PRBs and in-situ air 
sparging with the trench method as feasible options due to the depth of the groundwater. Of the 
two remaining technologies considered feasible for impacted groundwater management, pump-
and-treat and in-well air sparging, both would require aboveground treatment of either VOC gas 
(in the case of in-situ air sparging) or dissolved VOC (in the case of pump-and-treat). In-situ air 
sparging, however, may be considered the more beneficial technology as it would entail no 
dewatering of the aquifer or disposal of groundwater. Also, based on prior case studies, IWAS 
provides the best capability of successful installation at the required depths. IWAS could also be 
installed incrementally as needed if any deficiency is observed in future system evaluations (i.e., 
additional management of groundwater is required to lower constituent concentrations). 

4.4 Remedial Action Approach for On-Site Groundwater Management 

In-well air stripping technology from Accelerated Remediation Technologies (ART) has been 
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selected for further evaluation to manage off-site migration of VOCs to the southwest along the 
western boundary line of the Property. A pilot test of the technology is scheduled for 
November/December 2012 near MW-27/MW-28 adjacent to the western boundary line of the 
Property.  

4.5 Evaluation of Potential Remedial Options for Off-Site Groundwater 
Constituents 

An evaluation of options to address the VOC constituents detected in groundwater off-site is 
ongoing and subject to continued delineation activities. It is anticipated that a monitored natural 
attenuation approach will be feasible if: (1) the Property line remediation system for on-site 
groundwater management is effective at minimizing future migration of VOCs off-site, (2) 
reported concentrations of TCE off-site are representative of any future detections, and (3) off-
site delineation of the VOCs does not identify exposure to any potential receptors.  
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5.0 PROJECTED MILESTONE SCHEDULE 

A Projected Milestone Schedule, showing timelines for the following items, is included in 
Appendix E.  

• Groundwater Delineation  (on-site and off-site) 

• Semi-Annual Progress Report Submittal 

• Updated CSM Submittal 

• Final Remediation Plan and Preliminary Cost Estimate Submittal 

• Compliance Status Report Submittal 

The projected milestone schedule may be revised as necessary and will commence with the 
effective date of the VIRP approval.    
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QUALIFYING PROPERTY INFORMATION (For additional qualifying properties, please refer to the last page of application form) 
HAZARDOUS SITE INVENTORY INFORMATION (if applicable) 

HSI Number N/A Date HSI Site listed  N/A 
HSI Facility Name N/A NAICS CODE 333415 333415 

PROPERTY INFORMATION 
TAX PARCEL ID M52-001 PROPERTY SIZE (ACRES) 41.13 
PROPERTY ADDRESS 138 Roberson Mill Road 
CITY Milledgeville COUNTY Baldwin 
STATE Georgia ZIPCODE 30328 
LATITUDE (decimal format) 33.1050 LONGITUDE (decimal format) 83.2578 

PROPERTY OWNER INFORMATION 
PROPERTY OWNER(S) Rheem Manufacturing Company PHONE # 770-351-3050 
MAILING ADDRESS 1100 Abernathy Rd. NE, Suite 1400 
CITY Atlanta STATE/ZIPCODE GA 30328 

ITEM #  DESCRIPTION OF REQUIREMENT 
Location in VRP 
(i.e. pg., Table #, 

Figure #, etc.)

For EPD 
Comment Only 
(Leave Blank) 

1.   

$5,000 APPLICATION FEE IN THE FORM OF A CHECK PAYABLE TO THE 
GEORGIA DEPARTMENT OF NATURAL RESOURCES. 
(PLEASE LIST CHECK DATE AND CHECK NUMBER IN COLUMN TITLED 
“LOCATION IN VRP.”  PLEASE DO NOT INCLUDE A SCANNED COPY OF CHECK 
IN ELECTRONIC COPY OF APPLICATION.)

Attached to front 
Chk Date 12/20/10 
Chk # 6000000362 

 

2.   WARRANTY DEED(S) FOR QUALIFYING PROPERTY. Appendix B  

3.   
TAX PLAT OR OTHER FIGURE INCLUDING QUALIFYING PROPERTY 
BOUNDARIES, ABUTTING PROPERTIES, AND TAX PARCEL IDENTIFICATION 
NUMBER(S). 

Appendix B  

4.   
ONE (1) PAPER COPY AND TWO (2) COMPACT DISC (CD) COPIES OF THE 
VOLUNTARY REMEDIATION PLAN IN A SEARCHABLE PORTABLE DOCUMENT 
FORMAT (PDF).

 
  

5.   

The VRP participant’s initial plan and application must include, using all 
reasonably available current information to the extent known at the time of 
application, a graphic three-dimensional preliminary conceptual site model 
(CSM) including a preliminary remediation plan with a table of delineation 
standards, brief supporting text, charts, and figures (no more than 10 pages, 
total) that illustrates the site’s surface and subsurface setting, the known or 
suspected source(s) of contamination, how contamination might move within 
the environment, the potential human health and ecological receptors, and the 
complete or incomplete exposure pathways that may exist at the site; the 
preliminary CSM must be updated as the investigation and remediation 
progresses and an up-to-date CSM must be included in each semi-annual 
status report submitted to the director by the participant; a PROJECTED 
MILESTONE SCHEDULE for investigation and remediation of the site, and 
after enrollment as a participant, must update the schedule in each semi-
annual status report to the director describing implementation of the plan 

Body of Text and 
Appendices C, D, E, 
and F 
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Aerial Photograph
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Rheem Manufacturing Company
Areal Distribution of Trichloroethene in Soil (>20 ft bgs)
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Rheem Manufacturing Company
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Rheem Manufacturing Company

Areal Distribution of cis-1,2-Dichloroethene in Groundwater
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Figure 8
Potential Receptors and Exposure Pathways

Rheem Manufacturing Company
  Milledgeville, Georgia

On-Site Off-Site

Current / Future Future Current/Future

SOURCE
TRANSPORT            

MEDIUM
 EXPOSURE           

MEDIUM
EXPOSURE ROUTE Site Worker Groundskeeper Trespasser Ecological Construction 

Worker Resident Resident Commercial 
Worker Ecological

SOURCE MEDIUM MEDIUM

Inhalation       -- -- --

Ingestion       -- -- --
Dermal Contact       -- -- --

Inhalation -- -- -- --  -- -- -- --

Ingestion -- -- -- --  -- -- -- --
Dermal Contact -- -- -- --  -- -- -- --

Spills/Leaks

Volatilization Outdoor Air

Subsurface Soil
(2-10 ft-bgs)

In
fil

tra
tio

n

E
xc

av
at
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n

Surface Soil  
(0-2 ft-bgs)

Soil

Volatilization Outdoor Air

Soil

Inhalation -- -- -- --     --

Ingestion -- -- -- -- -- --   --
Dermal Contact -- -- -- -- -- --   --

Ingestion -- -- -- -- -- --   
Dermal Contact -- -- -- -- -- --   

Groundwater Tap Water(1)

Le
ac

hi
ng

Surface Water Water

D
is

ch
ar

ge

Vapor Intrusion Indoor Air

    Legend Footnotes  

--    =  Incomplete exposure pathway   (1) This pathway is contengent on installation and use of private wells.

    = Potentially complete exposure pathway, but with minimal exposure potential

    = Potentially complete exposure pathway
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Table 1

Delineation Standards

Rheem Manufacturing Company

Milledgeville, Georgia

1,1,1-Trichloroethane 20 0.2

1,1,2,2-Tetrachloroethane 0.13 0.0002

1,1-Dichloroethane 400 4

1,1-Dichloroethene 0.7 0.007

1,1,2-Trichloroethane 0.5 0.005

1,2-Dichloroethane 0.5 0.005

2-Butanone (MEK) 200 2

2-Hexanone 454 Background/DL

4-Methyl-2-pentanone (MIBK) 200 2

Acetone 400 4

Benzene 0.5 0.005

Bromoform 8 0.08

Carbon Disulfide 400 4

Carbon Tetrachloride 0.5 0.005

Chloroform 8 0.08

Chloromethane 0.3 0.003

cis-1,2-Dichloroethene 7 0.07

Dibromochloromethane 8 0.08

Dichlorobromomethane 3.7 0.08

Dichloromethane (Methylene Chloride) 0.5 0.005

Ethylbenzene 70 0.7

Freon-12 (Dichlorodifluoromethane) 23 1

Isopropyl Benzene (Cumene) 22 Background/DL

Methyl tert-Butyl Ether (MTBE) 499 Background/DL

m&p Xylene 1000 10 (total Xylenes)

o-Xylene 1000 10 (total Xylenes)

Tetrachloroethene 0.5 0.005

Toluene 100 1

trans-1,2-Dichloroethene 10 0.1

Trichloroethene 0.5 0.005

mg/kg = milligrams per kilogram

mg/L = milligrams per liter

RRS = Risk Reduction Standard

Parameters
Soil Type 1 RRS         

(mg/kg)

GW Type 1 RRS 

(mg/L)



Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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38000 1100 200000 1400 630000 3 1.5 2000 3.3 960 27 400 11000 220 2500 3000 110 45000 690 6.4

8700 240 28000 210 61000 0.61 0.29 160 0.68 56 5.4 94 2100 43 590 690 22 5000 150 0.91

2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

HA-1 11/04/08 0.5 <0

HA-1 11/04/08 4 0.0161

HA-2 11/04/08 0.5 <0.00426

HA-2 11/04/08 4 <0.00587

HA-3 11/04/08 0.5 <0.00359

HA-3 11/04/08 4 <0.00336

SB-1 09/15/08 5 <0

SB-1 09/15/08 9 0.00977

SB-1 09/15/08 12 0.839

SB-1 09/15/08 20 8.64

SB-2 09/15/08 4 0.0633

SB-2 09/15/08 8 0.0658

SB-2 09/15/08 12 0.0837

SB-2 09/15/08 18 0.00858

SB-3 09/15/08 4 0.0197

SB-3 09/15/08 8 0.016

SB-3 09/15/08 14 0.325

SB-3 09/15/08 18 0.0703

SB-4 09/15/08 4 0.023

SB-4 09/15/08 10 0.00936

SB-4 09/15/08 14 0.00953

SB-4 09/15/08 18 0.0123

SB-5 09/15/08 4 0.0107

SB-5 09/15/08 10 <0.00441

SB-5 09/15/08 14 <0.00471

SB-5 09/15/08 20 0.0175

SB-6 09/15/08 4 0.821

SB-6 09/15/08 8 0.326

SB-6 09/15/08 12 0.167

SB-6 09/15/08 20 6.04

SB-7 09/16/08 4 19.3

SB-7 09/16/08 10 <5.4 <5.4 <5.4 19

SB-7 09/16/08 14 14.7

SB-7 09/16/08 20 104

SB-7 11/30/09 14 130

SB-7 11/30/09 20 260

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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38000 1100 200000 1400 630000 3 1.5 2000 3.3 960 27 400 11000 220 2500 3000 110 45000 690 6.4

8700 240 28000 210 61000 0.61 0.29 160 0.68 56 5.4 94 2100 43 590 690 22 5000 150 0.91

2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-8 09/16/08 4 5.52

SB-8 09/16/08 8 3.84

SB-8 09/16/08 14 1.65

SB-8 09/16/08 20 25.1

SB-9 09/16/08 4 <0.0029 <0.0029 <0.0029 0.00417

SB-9 09/16/08 10 <0

SB-9 09/16/08 12 <0.00351

SB-9 09/16/08 18 <0.00426

SB-10 09/16/08 4 <0.00335

SB-10 09/16/08 6 <0.00325

SB-10 09/16/08 12 <0.00422

SB-10 09/16/08 18 <0.00407

DUP-1 09/16/08 18 <0.00389

SB-11 09/16/08 4 0.011

SB-11 09/16/08 8 0.053

SB-11 09/16/08 14 <0.0042 0.015 <0.0042 0.0719

SB-11 09/16/08 20 0.0171

SB-12 09/16/08 4 <0.0039

SB-12 09/16/08 6 <0.0046

SB-12 09/16/08 14 <0.00426

SB-12 09/16/08 18 <0.00811

SB-13 09/16/08 4 <0.0041 <0.0041 <0.0041 <0

SB-13 09/16/08 8 <0.00363

SB-13 09/16/08 12 <0.00399

SB-13 09/16/08 20 <0.0039

DUP-2 09/16/08 20 <0.00438

SB-14 09/16/08 4 0.007

SB-14 09/16/08 10 0.00664

SB-14 09/16/08 14 2.5

SB-14 09/16/08 20 <0.0043 <0.0043 <0.0043 5.63

SB-15 09/16/08 4 3.59

SB-15 09/16/08 8 <0.27 <0.27 <0.27 6.56

SB-15 09/16/08 12 37

SB-15 09/16/08 20 <1.9 <1.9 <1.9 29.7
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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38000 1100 200000 1400 630000 3 1.5 2000 3.3 960 27 400 11000 220 2500 3000 110 45000 690 6.4

8700 240 28000 210 61000 0.61 0.29 160 0.68 56 5.4 94 2100 43 590 690 22 5000 150 0.91

2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-16 09/16/08 4 <0.0032

SB-16 09/16/08 8 <0.00443

SB-16 09/16/08 12 0.00593

SB-16 09/16/08 20 0.0302

SB-17 09/16/08 4 0.0167

SB-17 09/16/08 8 <0.0041

SB-17 09/16/08 12 <0.00403

SB-17 09/16/08 20 <0.00405

SB-18 09/17/08 4 <0

SB-18 09/17/08 6 0.816

SB-19 09/17/08 4 <0.0032 0.0041 <0.0032 0.112

SB-19 09/17/08 10 0.163

SB-19 09/17/08 14 0.694

SB-19 09/17/08 16 6.06

DUP-3 09/16/08 16 0.41

SB-20 09/17/08 4 <0.17 <0.17 <0.17 0.364

SB-20 09/17/08 10 <250 <250 <250 2540

SB-20 09/17/08 14 36.6

SB-20 09/17/08 20 27.9

SB-21 09/17/08 4 0.397

SB-21 09/17/08 10 19.4

SB-21 09/17/08 14 <150 <150 <150 4320

SB-21 09/17/08 20 <21 <21 <21 198

SB-22 09/17/08 4 7.28

SB-22 09/17/08 10 <320 <320 <320 6960

SB-22 09/17/08 14 <140 <140 <140 7600

SB-22 09/17/08 18 <230 <230 <230 10500

SB-23 09/17/08 4 0.264

SB-23 09/17/08 8 <0.00322

SB-23 09/17/08 13 <0.16 <0.16 <0.16 1.17

DUP-4 09/17/08 13 0.187

SB-24 09/17/08 4 <0.00295

SB-24 09/17/08 8 <0.0025 <0.0025 <0.0025 0.0352

SB-24 09/17/08 14 0.253

SB-24 09/17/08 20 0.0818
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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38000 1100 200000 1400 630000 3 1.5 2000 3.3 960 27 400 11000 220 2500 3000 110 45000 690 6.4

8700 240 28000 210 61000 0.61 0.29 160 0.68 56 5.4 94 2100 43 590 690 22 5000 150 0.91

2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-25 09/17/08 4 <0

SB-25 09/17/08 8 0.654

SB-25 09/17/08 14 25.2

SB-25 09/17/08 20 <18 <18 <18 108

SB-26 09/17/08 4 <0.16 <0.16 <0.16 2.25

SB-26 09/17/08 8 13.3

DUP-5 09/17/08 8 3.01

SB-26 09/17/08 14 <170 <170 <170 18200

SB-26 09/17/08 20 <180 <180 <180 11400

SB-27 09/17/08 4 0.682

SB-27 09/17/08 8 9.6

SB-27 09/17/08 14 8.82

SB-27 09/17/08 20 20.2

SB-28 09/17/08 8 0.0113

SB-28 09/17/08 14 0.00874

SB-28 09/17/08 20 0.0592

DUP-6 09/17/08 20 0.0288

SB-29 09/17/08 4 0.0288

SB-29 09/17/08 8 0.243

SB-29 09/17/08 14 1.98

SB-29 09/17/08 20 2.81

SB-30 11/30/09 4 2.6

SB-30 11/30/09 10 55

SB-30 11/30/09 14 88

SB-30 11/30/09 18 100

SB-31 11/30/09 4 24

SB-31 11/30/09 8 5200

SB-31 11/30/09 14 350

SB-31 11/30/09 18 140

SB-32 11/30/09 4 11

SB-32 11/30/09 10 50

SB-32 11/30/09 14 60

SB-32 11/30/09 20 50
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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38000 1100 200000 1400 630000 3 1.5 2000 3.3 960 27 400 11000 220 2500 3000 110 45000 690 6.4

8700 240 28000 210 61000 0.61 0.29 160 0.68 56 5.4 94 2100 43 590 690 22 5000 150 0.91

2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-33 11/30/09 4 29

SB-33 11/30/09 10 21

SB-33 11/30/09 14 52

DUP 11/30/09 14 54

SB-33 11/30/09 18 35

SB-34 12/01/09 4 20

SB-34 12/01/09 10 41

SB-34 12/01/09 14 62

SB-34 12/01/09 20 62

SB-35 12/01/09 14 820

SB-35 12/01/09 18 150

SB-36 12/01/09 12 74

SB-36 12/01/09 20 720

SB-37 12/01/09 10 40

SB-37 12/01/09 16 120

SB-38 12/01/09 8 16

SB-38 12/01/09 18 9700

SB-39 12/01/09 10 17000

SB-39 12/01/09 20 11

SB-40 12/01/09 6 12

SB-40 12/01/09 10 4.9

SB-41 12/01/09 10 40

SB-41 12/01/09 18 8400

SB-42 12/01/09 8 38

SB-42 12/01/09 24 380

SB-43 12/01/09 16 5400

SB-43 12/01/09 24 160

SB-44 12/02/09 10 11000

SB-44 12/02/09 20 340

SB-45 12/02/09 8 15000

SB-45 12/02/09 20 7600

SB-46 12/02/09 18 110

SB-46 12/02/09 20 120

SB-47 12/02/09 8 32

SB-47 12/02/09 12 6000
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company
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38000 1100 200000 1400 630000 3 1.5 2000 3.3 960 27 400 11000 220 2500 3000 110 45000 690 6.4

8700 240 28000 210 61000 0.61 0.29 160 0.68 56 5.4 94 2100 43 590 690 22 5000 150 0.91

2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-48 12/02/09 10 130

SB-48 12/02/09 22 78000

SB-49 12/02/09 16 17

SB-49 12/02/09 20 55

SB-50 12/03/09 4 <3.5 <3.5 <3.5 24

DUP 12/03/09 4 <4.2 <4.2 <4.2 32

SB-50 12/03/09 14 <150 <150 <150 1200

SB-50 12/03/09 20 <0.0033 <0.0033 <0.0033 0.18

SB-51 03/30/10 4 <0.0046 <0.0046 <0.046 <0.092 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.0092 <0.0092 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046

SB-51 03/30/10 10 <0.0059 <0.0059 <0.059 <0.12 <0.0059 <0.0059 <0.0059 <0.0059 <0.0059 <0.0059 <0.012 <0.012 <0.0059 <0.0059 <0.0059 <0.0059 <0.0059

SB-51 03/30/10 15 <0.0054 <0.0054 <0.054 <0.11 <0.0054 <0.0054 <0.0054 <0.0054 <0.0054 <0.0054 <0.011 <0.011 <0.0054 <0.0054 <0.0054 <0.0054 <0.0054

SB-52 03/30/10 2 <0.0048 <0.0048 <0.048 <0.096 <0.0048 0.013 0.012 <0.0048 <0.0048 <0.0048 <0.0096 <0.0096 <0.0048 <0.0048 <0.0048 <0.0048 3.4

SB-52 03/30/10 8 <0.0039 0.0052 <0.039 <0.078 <0.0039 0.017 0.025 <0.0039 <0.0039 <0.0039 <0.0078 <0.0078 <0.0039 <0.0039 <0.0039 <0.0039 11

SB-52 03/30/10 14 <0.0059 0.018 <0.059 <0.12 <0.0059 0.026 0.098 <0.0059 0.014 <0.0059 <0.012 <0.012 <0.0059 <0.0059 <0.0059 <0.0059 7.2

SB-52 03/30/10 20 0.011 0.027 <0.033 <0.066 <0.0033 0.013 0.13 <0.0033 0.064 <0.0033 <0.0066 <0.0066 <0.0033 <0.0033 <0.0033 <0.0033 38

SB-53 03/30/10 4 <0.0033 <0.0033 <0.033 0.13 <0.0033 0.0098 0.069 <0.0033 <0.0033 <0.0033 <0.0065 <0.0065 <0.0033 <0.0033 <0.0033 <0.0033 6

SB-53 03/30/10 8 <0.0032 0.0039 <0.032 <0.064 <0.0032 0.011 0.16 <0.0032 <0.0032 <0.0032 <0.0064 <0.0064 <0.0032 <0.0032 <0.0032 <0.0032 2.3

SB-53 03/30/10 12 <0.0041 <0.0041 <0.041 <0.082 <0.0041 <0.0041 0.044 <0.0041 <0.0041 <0.0041 <0.0082 <0.0082 <0.0041 <0.0041 <0.0041 <0.0041 1.8

SB-54 03/30/10 4 <0.0045 <0.0045 <0.045 0.44 <0.0045 0.035 0.14 <0.0045 <0.0045 <0.0045 <0.0089 <0.0089 <0.0045 0.0073 <0.0045 0.015 9.6

SB-54 03/30/10 10 <0.0032 <0.0032 <0.032 <0.063 <0.0032 0.014 0.093 <0.0032 <0.0032 <0.0032 <0.0063 <0.0063 <0.0032 <0.0032 <0.0032 0.0061 0.51

SB-54 03/30/10 12 <0.0036 <0.0036 <0.036 <0.072 <0.0036 0.016 0.14 <0.0036 <0.0036 <0.0036 <0.0072 <0.0072 <0.0036 <0.0036 <0.0036 0.01 0.94

SB-54 03/30/10 20 <0.0038 <0.0038 <0.038 <0.075 <0.0038 <0.0038 0.016 <0.0038 <0.0038 <0.0038 <0.0075 <0.0075 <0.0038 <0.0038 <0.0038 <0.0038 0.11

SB-55 03/30/10 2 <0.0058 <0.0058 <0.058 <0.12 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.0058 <0.012 <0.012 <0.0058 <0.0058 <0.0058 <0.0058 0.14

SB-55 03/30/10 8 <0.0034 <0.0034 <0.034 <0.067 <0.0034 <0.0034 <0.0034 <0.0034 <0.0034 <0.0034 <0.0067 <0.0067 <0.0034 <0.0034 <0.0034 <0.0034 <0.17

SB-55 03/30/10 14 <0.004 <0.004 <0.04 <0.081 <0.004 <0.004 0.0043 <0.004 <0.004 <0.004 <0.0081 <0.0081 <0.004 <0.004 <0.004 <0.004 0.15

SB-55 03/30/10 16 <0.0037 <0.0037 <0.037 <0.074 <0.0037 <0.0037 0.0041 <0.0037 <0.0037 <0.0037 <0.0074 <0.0074 <0.0037 <0.0037 <0.0037 <0.0037 0.56

SB-56 03/30/10 2 <0.0036 <0.0036 <0.036 <0.072 <0.0036 0.0091 0.024 <0.0036 <0.0036 <0.0036 <0.0072 <0.0072 <0.0036 <0.0036 <0.0036 <0.0036 0.51

SB-56 03/30/10 10 <0.0044 <0.0044 <0.044 <0.089 <0.0044 0.0045 0.02 <0.0044 <0.0044 <0.0044 <0.0089 <0.0089 <0.0044 <0.0044 <0.0044 <0.0044 0.083

SB-56 03/30/10 14 <0.003 <0.003 <0.03 <0.059 <0.003 0.021 0.11 <0.003 <0.003 <0.003 <0.0059 <0.0059 <0.003 <0.003 <0.003 <0.003 0.36

SB-56 03/30/10 18 <0.0033 <0.0033 <0.033 <0.067 <0.0033 0.011 0.059 <0.0033 <0.0033 <0.0033 <0.0067 <0.0067 <0.0033 <0.0033 <0.0033 <0.0033 0.93

SB-57 03/30/10 4 <0.0036 <0.0036 <0.036 <0.073 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0073 <0.0073 <0.0036 <0.0036 <0.0036 <0.0036 0.061

SB-57 03/30/10 8 <0.0044 <0.0044 <0.044 <0.088 <0.0044 <0.0044 0.0073 <0.0044 <0.0044 <0.0044 <0.0088 <0.0088 <0.0044 <0.0044 <0.0044 <0.0044 0.4

SB-58 03/31/10 4 <0.0032 <0.0032 <0.032 <0.064 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0064 <0.0064 <0.0032 <0.0032 <0.0032 <0.0032 1.7

SB-58 03/31/10 6 <0.0037 <0.0037 <0.037 <0.074 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0074 <0.0074 <0.0037 <0.0037 <0.0037 <0.0037 1.5

SB-58 03/31/10 12 <0.0037 <0.0037 <0.037 <0.074 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0074 <0.0074 <0.0037 <0.0037 <0.0037 <0.0037 0.82

SB-58 03/31/10 16 <0.0036 <0.0036 <0.036 <0.073 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0073 <0.0073 <0.0036 <0.0036 <0.0036 <0.0036 0.89
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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38000 1100 200000 1400 630000 3 1.5 2000 3.3 960 27 400 11000 220 2500 3000 110 45000 690 6.4

8700 240 28000 210 61000 0.61 0.29 160 0.68 56 5.4 94 2100 43 590 690 22 5000 150 0.91

2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-59 03/31/10 10 <0.0046 <0.0046 <0.046 <0.093 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.0046 <0.0093 <0.0093 <0.0046 0.0097 <0.0046 <0.0046 8.9

SB-59 03/31/10 16 <0.0038 <0.0038 <0.038 <0.075 <0.0038 0.0046 <0.0038 <0.0038 <0.0038 <0.0038 <0.0075 <0.0075 <0.0038 0.011 <0.0038 <0.0038 0.96

SB-60 03/31/10 16 <0.24 <0.24 <2.4 <4.7 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.47 <0.47 <0.24 <0.24 <0.24 <0.24 29

SB-61 04/01/10 1 <0.0032 <0.0032 <0.032 <0.063 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0063 <0.0063 <0.0032 <0.0032 <0.0032 <0.0032 0.0098

SB-61 03/30/10 2 <0.0046 <0.0046 <0.046 <0.091 <0.0046 <0.0046 0.0076 <0.0046 <0.0046 <0.0046 <0.0091 <0.0091 <0.0046 <0.0046 <0.0046 <0.0046 1.9

SB-61 03/31/10 10 <0.2 <0.2 <2 <3.9 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.39 <0.39 <0.2 <0.2 <0.2 <0.2 16

SB-61 03/31/10 14 <0.004 <0.004 <0.04 0.13 0.015 0.022 0.44 0.018 <0.004 0.014 <0.008 0.041 0.053 0.0075 0.0043 <0.004 26

SB-61 03/31/10 16 <0.23 <0.23 <2.3 <4.6 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.46 <0.46 <0.23 <0.23 <0.23 <0.23 23

SB-62 04/01/10 1 <0.0033 <0.0033 <0.033 0.28 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0066 <0.0066 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033

SB-62 03/30/10 4 <0.0061 <0.0061 <0.061 <0.12 <0.0061 <0.0061 <0.0061 <0.0061 <0.0061 <0.0061 <0.012 <0.012 <0.0061 <0.0061 <0.0061 <0.0061 0.015

SB-62 03/31/10 8 <0.0054 <0.0054 <0.054 <0.11 <0.0054 <0.0054 <0.0054 <0.0054 <0.0054 <0.0054 <0.011 <0.011 <0.0054 <0.0054 <0.0054 <0.0054 <0.0054

SB-62 03/31/10 12 <0.0037 <0.0037 <0.037 <0.074 <0.0037 <0.0037 0.031 <0.0037 <0.0037 <0.0037 <0.0074 <0.0074 <0.0037 <0.0037 <0.0037 <0.0037 0.024

DUP-1 03/31/10 12 <0.0033 <0.0033 <0.033 <0.065 <0.0033 <0.0033 0.033 <0.0033 <0.0033 <0.0033 <0.0065 <0.0065 <0.0033 <0.0033 <0.0033 <0.0033 0.025

SB-62 03/31/10 16 <0.0033 <0.0033 <0.033 <0.067 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0067 <0.0067 <0.0033 <0.0033 <0.0033 <0.0033 0.0036

SB-63 03/31/10 4 <0.0035 <0.0035 <0.035 <0.069 <0.0035 <0.0035 <0.0035 <0.0035 <0.0035 <0.0035 <0.0069 <0.0069 <0.0035 <0.0035 <0.0035 <0.0035 0.011

SB-63 03/31/10 10 <0.0044 <0.0044 <0.044 <0.087 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044 0.016 <0.0087 <0.0044 <0.0044 <0.0044 <0.0044 0.1

SB-63 03/31/10 14 <0.004 <0.004 <0.04 <0.08 <0.004 <0.004 0.017 <0.004 <0.004 <0.004 0.079 <0.008 <0.004 <0.004 <0.004 <0.004 0.49

SB-63 03/31/10 18 <0.0034 <0.0034 <0.034 <0.068 <0.0034 <0.0034 0.011 <0.0034 <0.0034 <0.0034 0.043 <0.0068 <0.0034 <0.0034 <0.0034 <0.0034 0.15

SB-64 03/31/10 4 <0.0039 <0.0039 <0.039 <0.077 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 0.066 <0.0077 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039

SB-64 03/31/10 8 <0.0045 <0.0045 <0.045 <0.089 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 0.061 <0.0089 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045

SB-64 03/31/10 14 <0.0037 <0.0037 <0.037 <0.074 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 0.07 <0.0074 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037

DUP-2 03/31/10 14 <0.0037 <0.0037 <0.037 <0.074 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0074 <0.0074 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037

SB-64 03/31/10 18 <0.0044 <0.0044 <0.044 <0.089 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044 0.086 <0.0089 <0.0044 <0.0044 <0.0044 <0.0044 <0.0044

SB-66 03/31/10 2 <0.005 <0.005 <0.05 <0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005

SB-66 03/31/10 6 <0.0047 <0.0047 <0.047 <0.094 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0094 <0.0094 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047

SB-66 03/31/10 12 <0.0041 <0.0041 <0.041 <0.081 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0081 <0.0081 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041

SB-67 04/01/10 1 <0.0043 <0.0043 <0.043 <0.085 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0085 <0.0085 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043

SB-67 03/31/10 4 <0.0041 <0.0041 <0.041 <0.082 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0082 <0.0082 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041

SB-67 03/31/10 6 <0.0047 <0.0047 <0.047 <0.093 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0093 <0.0093 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047

DUP-3 03/31/10 6 <0.004 <0.004 <0.04 <0.08 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.008 <0.008 <0.004 <0.004 <0.004 <0.004 <0.004

SB-67 03/31/10 12 <0.0034 <0.0034 <0.034 <0.068 <0.0034 <0.0034 <0.0034 <0.0034 <0.0034 <0.0034 <0.0068 <0.0068 <0.0034 <0.0034 <0.0034 <0.0034 <0.0034

SB-68 04/01/10 1 <0.0028 <0.0028 <0.028 0.085 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 <0.0056 <0.0056 <0.0028 <0.0028 <0.0028 <0.0028 0.01

SB-68 03/30/10 2 <0.0036 <0.0036 <0.036 <0.072 <0.0036 <0.0036 0.0048 <0.0036 <0.0036 <0.0036 <0.0072 <0.0072 <0.0036 <0.0036 <0.0036 <0.0036 1.3

SB-68 03/31/10 10 <0.0045 <0.0045 <0.045 <0.09 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.009 <0.009 <0.0045 <0.0045 <0.0045 <0.0045 0.051

SB-68 03/31/10 14 <0.0041 <0.0041 <0.041 <0.082 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0082 <0.0082 <0.0041 <0.0041 <0.0041 <0.0041 0.31

SB-68 03/31/10 18 <0.0038 <0.0038 <0.038 <0.077 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0077 <0.0077 <0.0038 <0.0038 <0.0038 <0.0038 0.051
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-69 04/01/10 6 <0.0037 <0.0037 <0.037 <0.073 <0.0037 0.005 <0.0037 <0.0037 <0.0037 <0.0037 <0.0073 <0.0073 <0.0037 <0.0037 <0.0037 <0.0037 2.4

SB-69 04/01/10 16 <0.18 <0.18 <1.8 <3.7 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.37 <0.37 <0.18 <0.18 <0.18 <0.18 14

SB-70 04/01/10 2 <0.0042 <0.0042 <0.042 <0.084 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042 <0.0084 <0.0084 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042

SB-70 04/01/10 8 <0.0036 <0.0036 <0.036 <0.073 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0073 <0.0073 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036

SB-70 04/01/10 14 <0.0039 <0.0039 <0.039 <0.078 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0078 <0.0078 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039

SB-71 04/01/10 1 <0.0052 <0.0052 <0.052 0.18 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 <0.01 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052

SB-71 04/01/10 2 <0.0043 <0.0043 0.49 <0.086 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0086 <0.0086 <0.0043 <0.0043 <0.0043 <0.0043 0.0047

SB-71 04/01/10 8 <0.21 <0.21 10 <4.2 <0.21 <0.21 <0.21 <0.21 <0.21 2.5 <0.42 8.1 2.7 <0.21 0.33 <0.21 <0.21

DUP-4 04/01/10 8 <0.16 <0.16 11 <3.2 <0.16 <0.16 <0.16 <0.16 <0.16 1.3 <0.32 4.4 1.5 <0.16 <0.16 <0.16 <0.16

SB-71 04/01/10 12 <0.0046 <0.0046 8.3 0.13 <0.0046 <0.0046 0.027 <0.0046 <0.0046 0.095 <0.0092 0.32 0.13 <0.0046 0.013 <0.0046 0.15

SB-71 04/01/10 16 <0.004 <0.004 <0.04 <0.08 <0.004 <0.004 0.035 <0.004 <0.004 <0.004 <0.008 <0.008 <0.004 <0.004 <0.004 <0.004 0.23

SB-72 04/19/10 2 <0.0041 <0.0041 <0.041 <0.081 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0081 <0.0081 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041

SB-72 04/19/10 10 <0.0038 <0.0038 <0.038 <0.075 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0075 <0.0075 <0.0038 <0.0038 <0.0038 <0.0038 0.024

SB-72 04/19/10 14 <0.0049 <0.0049 <0.049 <0.098 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0098 <0.0098 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

SB-72 04/19/10 18 <0.0036 <0.0036 <0.036 <0.072 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0072 <0.0072 <0.0036 <0.0036 <0.0036 <0.0036 0.0039

SB-73 04/19/10 4 <0.0039 <0.0039 <0.039 <0.078 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0078 <0.0078 <0.0039 <0.0039 <0.0039 <0.0039 0.028

SB-73 04/19/10 6 <0.0036 <0.0036 <0.036 <0.071 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0071 <0.0071 <0.0036 <0.0036 <0.0036 <0.0036 0.02

SB-73 04/19/10 10 <0.0043 <0.0043 <0.043 <0.087 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0087 <0.0087 <0.0043 <0.0043 <0.0043 <0.0043 0.015

SB-74 04/19/10 4 <0.004 <0.004 <0.04 <0.079 <0.004 0.007 0.088 <0.004 <0.004 <0.004 <0.0079 <0.0079 <0.004 <0.004 <0.004 0.0079 0.17

SB-74 04/19/10 6 <0.25 <0.25 <2.5 <5.1 <0.25 <0.25 0.85 <0.25 <0.25 <0.25 <0.51 <0.51 <0.25 <0.25 <0.25 <0.25 9.5

SB-74 04/19/10 14 <0.0033 <0.0033 <0.033 <0.067 <0.0033 0.018 0.56 <0.0033 <0.0033 <0.0033 <0.0067 <0.0067 <0.0033 <0.0033 <0.0033 0.038 1.7

DUP-1 04/19/10 14 <0.0042 <0.0042 <0.042 <0.085 <0.0042 0.025 0.25 <0.0042 <0.0042 <0.0042 <0.0085 <0.0085 <0.0042 <0.0042 <0.0042 0.053 0.73

SB-74 04/19/10 18 <0.0038 <0.0038 <0.038 <0.076 <0.0038 0.0095 0.26 <0.0038 <0.0038 <0.0038 <0.0076 <0.0076 <0.0038 <0.0038 <0.0038 0.033 0.82

SB-74 04/19/10 22 <0.0039 <0.0039 <0.039 <0.079 <0.0039 0.01 0.64 <0.0039 <0.0039 <0.0039 <0.0079 <0.0079 <0.0039 <0.0039 <0.0039 0.057 2.4

SB-75 04/19/10 2 <0.0048 <0.0048 <0.048 <0.095 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0095 <0.0095 <0.0048 <0.0048 <0.0048 <0.0048 0.0077

SB-75 04/19/10 8 <0.0039 <0.0039 <0.039 <0.078 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0078 <0.0078 <0.0039 <0.0039 <0.0039 <0.0039 0.0092

SB-75 04/19/10 12 <0.0036 <0.0036 <0.036 <0.071 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0071 <0.0071 <0.0036 <0.0036 <0.0036 <0.0036 0.0068

SB-75 04/19/10 18 <0.0043 <0.0043 <0.043 <0.085 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0043 <0.0085 <0.0085 <0.0043 <0.0043 <0.0043 <0.0043 0.0053

SB-76 04/19/10 4 <0.0052 <0.0052 <0.052 <0.1 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052 <0.01 <0.01 <0.0052 <0.0052 <0.0052 <0.0052 <0.0052

SB-76 04/19/10 10 <0.0036 <0.0036 <0.036 <0.073 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036 <0.0073 <0.0073 <0.0036 <0.0036 <0.0036 <0.0036 <0.0036

SB-76 04/19/10 14 <0.0039 <0.0039 <0.039 <0.079 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039 <0.0079 <0.0079 <0.0039 <0.0039 <0.0039 <0.0039 <0.0039

SB-77 04/19/10 2 <0.0051 <0.0051 <0.051 <0.1 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051 <0.01 <0.01 <0.0051 <0.0051 <0.0051 <0.0051 <0.0051

SB-77 04/19/10 8 <0.0041 <0.0041 <0.041 0.45 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0081 <0.0081 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041

SB-77 04/19/10 14 <0.0037 <0.0037 <0.037 <0.075 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037 <0.0075 <0.0075 <0.0037 <0.0037 <0.0037 <0.0037 <0.0037

SB-77 04/19/10 18 <0.0042 <0.0042 <0.042 <0.084 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042 <0.0084 <0.0084 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042

SB-77 04/19/10 22 <0.0041 <0.0041 <0.041 <0.082 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0082 <0.0082 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041
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Table 2

Detected Volatile Organic Compounds Soil (mg/kg) 

2008-2010

Rheem Manufacturing Company

Milledgeville, Georgia
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2.6 0.093 1 0.01 2.4 0.00015 0.000053 0.0082 0.000039 0.0025 0.0015 0.3 0.64 0.0028 0.18 0.19 0.0044 0.59 0.025 0.00016

0.070 0.0025 - - - 0.0019 0.022 0.021 0.021 0.0013 0.78 - - - - 9.8 0.0023 0.69 0.029 0.0018

Industrial RSLT

Residential RSLT

RSL Risk-Based SSL

MCL-Based SSL

SB-78 04/19/10 2 <0.0031 <0.0031 <0.031 0.21 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0062 <0.0062 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031

SB-78 04/19/10 10 <0.0042 <0.0042 <0.042 <0.085 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042 <0.0085 <0.0085 <0.0042 <0.0042 <0.0042 <0.0042 <0.0042

SB-78 04/19/10 14 <0.0055 <0.0055 <0.055 <0.11 <0.0055 <0.0055 <0.0055 <0.0055 <0.0055 <0.0055 <0.011 <0.011 <0.0055 <0.0055 <0.0055 <0.0055 0.0096

SB-78 04/19/10 20 <0.0035 <0.0035 <0.035 <0.069 <0.0035 <0.0035 <0.0035 <0.0035 <0.0035 <0.0035 <0.0069 <0.0069 <0.0035 <0.0035 <0.0035 <0.0035 0.033

DUP-2 04/19/10 20 <0.0041 <0.0041 <0.041 <0.083 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0041 <0.0083 <0.0083 <0.0041 <0.0041 <0.0041 <0.0041 0.016

SB-79 05/20/10 3 <0.0049 <0.0049 <0.049 <0.098 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049 <0.0098 <0.0098 <0.0049 <0.0049 <0.0049 <0.0049 <0.0049

SB-79 05/19/10 9 <0.004 <0.004 <0.04 <0.08 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.008 <0.008 <0.004 <0.004 <0.004 <0.004 <0.004

SB-80 05/20/10 3 <0.0047 <0.0047 <0.047 0.12 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047 <0.0094 <0.0094 <0.0047 <0.0047 <0.0047 <0.0047 <0.0047

SB-80 05/20/10 6 <0.0048 <0.0048 <0.048 <0.096 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048 <0.0096 <0.0096 <0.0048 <0.0048 <0.0048 <0.0048 <0.0048

SB-80 05/19/10 12 <0.0045 <0.0045 <0.045 0.15 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045 <0.009 <0.009 <0.0045 <0.0045 <0.0045 <0.0045 <0.0045

Notes:

   Detections are shown in bold.

   Only VOCs detected in one or more soil samples are included in this table.

   mg/kg = milligrams per kilogram

Page 9 of 9



Table 3

Well Information and Groundwater Depths and Elevations for June 2012

Rheem Manufacturing Company

Milledgeville, Georgia

Total Screen Open Screened Interval Installation Elevation

Depth to 

Groundwater

Watertable 

Elevation

Well No. Depth (ft bls) Depth (ft bls) Hydrogeologic Setting Date Top of Riser June-12 June-12

(feet) (feet) (feet)

MW-1 44 29 - 44 Soil 11/2/1988 398.71 31.19 367.52

MW-2 39 29 - 39 Soil 11/11/1988 399.18 Dry Dry

MW-3 40 30 - 40 Soil 11/9/1988 399.38 36.36 363.02

MW-3A 135.5 125.5 - 135.5 Bedrock 9/12/1990 396.18 41.74 354.44

MW-3B 209 199 - 209 Bedrock 8/1/1991 398.11 165.88 232.23

MW-4 24 14 - 24 Soil 11/8/1988 398.74 25.55 373.19

MW-5 86.5 76.5 - 86.5 Bedrock 4/27/1989 398.83 38.59 360.24

MW-6 125 120 - 125 Bedrock 5/18/1989 398.31 Dry Dry

MW-7 50 40 - 50 Partially Weathered Rock 6/29/1989 400.79 42.80 357.99

MW-8 51 41 - 51 Partially Weathered Rock 6/30/1989 396.14 33.10 363.04

MW-9 45 35 - 45 Partially Weathered Rock 6/29/1989 398.41 38.82 359.59

MW-10 43 33 - 43 Partially Weathered Rock 7/5/1989 399.96 29.73 370.23

MW-11 68 58 - 68 Partially Weathered Rock 11/30/1989 397.01 33.73 363.28

MW-12 54 44 - 54 Partially Weathered Rock 11/20/1989 399.68 33.88 365.80

MW-12A 94.5 84.5 - 94.5 Bedrock 9/13/1990 399.59 94.32 305.27

MW-13 55 45 - 55 Partially Weathered Rock 11/28/1989 401.61 15.15 386.46

MW-14 49 39 - 49 Partially Weathered Rock 11/21/1989 404.20 18.23 385.97

MW-15 41.5 31.5 - 41.5 Partially Weathered Rock 12/4/1989 396.82 12.09 384.73

MW-16 35.5 25.5 - 35.5 Soil/Partially Weathered Rock 12/5/1989 397.24 12.63 384.61

MW-17 37 27 - 37 Soil/Partially Weathered Rock 12/6/1989 399.44 26.38 373.06

MW-18 17.5 2.5 - 17.5 Soil 12/6/1989 400.47 16.17 384.30

MW-19 36 26 - 36 Soil/Partially Weathered Rock 11/31/1989 400.98 18.34 382.64

MW-20 24 9 - 24 Soil 1/23/1990 393.66 Dry Dry

MW-21 51 41 - 51 Soil 1/22/1990 394.57 35.26 359.31

MW-22 80 70 - 80 Partially Weathered Rock 6/20/1991 397.19 35.19 362.00

MW-23 32 22 - 32 Soil 6/26/1991 397.24 Dry Dry

MW-24 195 175 - 195 Bedrock 6/8/2010 397.18 35.25 361.93

MW-25 197 184 - 194 Bedrock 6/7/2010 396.84 35.83 361.01

MW-26 131 121 - 131 Bedrock 6/9/2010 399.40 17.40 382.00

MW-27 168 158 - 168 Bedrock 9/20/2010 391.58 27.85 363.73

MW-28 100 90 - 100 Partially Weathered Rock 9/23/2010 391.96 28.11 363.85

MW-29 62 52 - 62 Partially Weathered Rock 9/22/2010 396.41 31.75 364.66

MW-30 73 63 - 73 Partially Weathered Rock 9/24/2010 405.30 19.50 385.80

MW-31 85 75 - 85 Partially Weathered Rock 7/11/2011 399.83 40.53 359.30

MW-32 87 77 - 87 Partially Weathered Rock 7/11/2011 389.26 25.85 363.41

MW-33 157 137 - 157 Bedrock 10/27/2011 392.08 32.88 359.20

PZ-1 40 20 - 40 Soil 4/27/1989 395.99 31.23 364.76

PZ-2 N/A N/A N/A 01/99 (1) 400.80 19.59 381.21

PZ-3 54 44 - 54 Partially Weathered Rock 6/12/1991 396.32 33.45 362.87

PZ-4 27.5 17.5 - 27.5 Soil 6/12/1991 396.45 Dry Dry

PZ-5 56 46 - 56 Soil 6/13/1991 398.85 32.69 366.16

PZ-6 28 18 - 28 Soil 6/13/1991 398.71 Dry Dry

PZ-7 63 53 - 63 Partially Weathered Rock 6/14/1991 395.18 39.47 355.71

PZ-8 27 17 - 27 Soil 6/14/1991 395.41 Dry Dry

RW-1 85 15 - 85 Soil/Partially Weathered Rock 01/99 (2) 398.38 54.64 343.74

RW-2 90 20 - 90 Soil/Partially Weathered Rock 6/30/1991 399.57 NM NM

RW-3 181 36 - 181 Soil/Partially Weathered Rock/Bedrock 8/15/1991 397.69 70.87 326.82

RW-4 73 28 - 73 Soil/Partially Weathered Rock 7/26/1991 398.40 NM NM

Notes: (1)  The original PZ-2 installation date is unknown.  The well was replaced in 1/99 due to a destruction by a

        run away trailer from Roberson Mill Road.

(2)  The original RW-1 was installed in 6/21/89.  The well was replaced in 1/99 due to a collapse of the well 

ft bls = feet below land surface

N/A = Information currently not available

Top of riser elevations for MW-15, MW-16, MW-19 and PZ-1 were modified since the December 2009 sampling event.

* = Wells MW-27 - MW-30 were installed and measured in September 2010.



Table 4

Detected Volatile Organic Compounds in Groundwater (June 2010 thru June 2012)

Rheem Manufacturing Company

Milledgeville, Georgia

SAMPLE

LOCATION ANALYTE Jun-10 Dec-10 Jun-11 Dec-11 Jun-12

MW-1 Trichloroethene 160,000 - - - 300,000

cis-1,2-Dichloroethene <5 - - - 100

MW-2 Trichloroethene 210 - - - -

MW-3 Trichloroethene 28 - - - 36

MW-3A Trichloroethene 67,000 92,000 150,000 270,000 86,000

MW-3B Trichloroethene 370 - 1,200 - 670

cis-1,2-Dichloroethene 13 - - - -

MW-4 All VOCs DRY - - - -

MW-5 Trichloroethene 490,000 - 350,000 - 430,000

MW-6 Trichloroethene DRY - Dry - -

MW-7 Trichloroethene 2,000 1,500 2,400 2,100 1,300

cis-1,2-Dichloroethene 13 - - - -

1,1-Dichloroethene 7.10 - - - -

MW-8 Trichloroethene <5 <5 <5 <5 <5

Other VOCs ND - - - -

MW-9 Trichloroethene 8,100 - - - 4,000

cis-1,2-Dichloroethene 180 - - - 180

trans-1,2-Dichloroethene 5.7 - - - 9.1

1,1-Dichloroethene 77 - - - -

Tetrachloroethene 70 - - - -

MW-10 Trichloroethene 7.7 5.3 5.4 8.6 <5

cis-1,2-Dichloroethene 7 - - - -

1,1-Dichloroethene 85 - - - 38

o-Xylene 25 - - - <5

m&p-Xylene 99 - - - <5

Methyl tertbutyl ether (MTBE) 1.4 - - - -

Ethyl benzene 2.7 - - - -

1,1,1-Trichloroethane 5.4 - - - -

Isopropylbenzene 75 - - - -

MW-11 All VOC ND - - - -

MW-12 Trichloroethene 570 82 91 20 29

cis-1,2-Dichloroethene 7.2 - - - -

1,1-Dichloroethene < 5.0 - - - -

Methyl tertbutyl ether (MTBE) 1.2 - - - -

MW-12A Trichloroethene <5 <5 <5

Other VOCs ND - - -

MW-13 Trichloroethene - - <5 - <5

Other VOCs ND - - - -

MW-14 Trichloroethene <5 - <5 - <5

Other VOCs ND - - - -

MW-15 Trichloroethene <5 <5 <5 <5 <5

Other VOCs ND - - - -

MW-16 All VOCs ND - - - -

MW-17 Trichloroethene 410 540 260 620 690

cis-1,2-Dichloroethene 95 - - - -

1,1-Dichloroethene 5.20 - - - -

MW-18 All VOCs ND - - - -

MW-19 Trichloroethene <5 <5 <5 <5 <5

Other VOCs ND - - - .-

MW-20 All VOCs Dry - - - -

MW-21 Trichloroethene <5 <5 <5 <5 <5

Other VOCs ND - - - -

MW-22 Trichloroethene <5 <5 <5 <5 <5

Other VOCs ND - - - -

MW-23 All VOCs Dry - - - -

MW-24 Trichloroethene 16 10 11 10 8

MW-25 Trichloroethene 9.4 10.0 <5 <5 <5

MW-26 Trichloroethene 8.2 <5 <5 <5 <5

RESULTS (µg/L)
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Table 4

Detected Volatile Organic Compounds in Groundwater (June 2010 thru June 2012)

Rheem Manufacturing Company

Milledgeville, Georgia

SAMPLE

LOCATION ANALYTE Jun-10 Dec-10 Jun-11 Dec-11 Jun-12

RESULTS (µg/L)

MW-27 Trichloroethene 45** 43 59 60 47

cis-1,2-Dichloroethene 5.4** - - - -

MW-28 Trichloroethene 920** 1,100 1,400 2,500 1,500

cis-1,2-Dichloroethene 36** - - - -

MW-29 Trichloroethene <5** <5 <5 <5 <5

MW-30 Trichloroethene <5** <5 <5 <5 <5

MW-31 Trichloroethene - - - <5 <5

MW-32 Trichloroethene - - - <5 <5

MW-33 Trichloroethene - - - 64.0 41.0

RW-1 Trichloroethene 210,000 - - - -

cis-1,2-Dichloroethene 620 - - - -

1,1-Dichloroethene 150 - - - -

Tetrachloroethene 71 - - - -

Benzene 1.9 - - - -

Toluene 2.3 - - - -

Chloroform 9 - - - -

Dichlorobromomethane 19 - - - -

1,1,2-Trichloroethane 74 - - - -

RW-2 Trichloroethene 1,800 - - - -

cis-1,2-Dichloroethene 10 - - - -

1,1-Dichloroethene 15 - - - -

Tetrachloroethene 20 - - -

RW-3 Trichloroethene 290,000 - - - -

cis-1,2-Dichloroethene 950 - - - -

1,1-Dichloroethene 35 - - - -

Tetrachloroethene 20 - - - -

Benzene 1.7 - - - -

Toluene 4.5 - - - -

1,1,1-Trichloroethane 8.8 - - - -

Carbon tetrachloride 13 - - - -

Dichlorobromomethane 26 - - - -

1,1,2-Trichloroethane 120 - - - -

RW-4 Trichloroethene 7,300 - - - -

cis-1,2-Dichloroethene 98 - - - -

1,1-Dichloroethene 7 - - - -

1,1,2-Trichloroethane 5.2 - - - -

Methyl tertbutyl ether (MTBE) 5.8 - - - -

PZ-5 Trichloroethene 70,000 - - - -

PZ-7 Trichloroethene 53,000 - - - -

Notes:

   VOC = all volatile organic compounds analyzed

   ND = Not Detected Above Laboratory Reportable Limits

   DRY  = Well was dry and could not be sampled

   --  =  Not Analyzed
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Table 5

Summary of Historical Groundwater Trichloroethene Concentrations

Rheem Manufacturing Company

Milledgeville, Georgia

DATE TOTAL TRICHLOROETHENE RESULTS (µg/L)

ANALYZED MW-1 MW-2 MW-3 MW-3A MW-3B MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-12A MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28 MW-29 MW-30 MW-31 MW-32 MW-33

11/88 42,000 47 480 170,000

4/89 -                 -             -             -             18,000

7/89 -                 -             -             -             -                   5 2,350 3 120,000 2,200

8/89 -                 -             -             -             -                   -             2,400 8 290,000 2,800

11/89 -                 -             -             -             -                   -             2,200 -             -             -             -             -             -             -             

12/89 -                 -             -             -             -                   -             -             -             -             -             ND 600 ND ND ND ND ND ND ND

4/90 22,000 -             210 52,000 18,500 -             1,200 -             170,000 3,100 ND -             -             -             -             -             -             -             -             ND ND

5/90 -                 -             -             -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

8/90 83,000 -             1,300 130,000 10,000 -             4,700 -             280,000 1,600 ND -             -             -             -             -             -             -             -             -             -             

9/90 43,000 106 1,100 200 120,000 9,000 -             3,100 ND 160,000 1,900 ND 42 50 ND ND 11 ND ND ND ND ND ND

11/90 65,000 -             1,000 -             -             14,500 -             2,800 ND 150,000 1,300 -             100 -             -             -             -             -             -             -             -             -             -             

1/91 300,000 -             1,600 -             260,000 19,000 -             13,000 19 170,000 960 -             160 -             -             -             8 -             -             -             -             -             -             

3/91 -                 -             -             -             -             -                   -             -             -             180,000 1,800 -             -             -             -             -             -             -             -             -             -             -             -             

4/91 -                 -             2,500 -             -             -                   -             -             -             -             -             -             -             -             -             -             9 -             -             -             -             -             -             

5/91 190,000 -             2,400 470 330,000 10,000 -             1,500 ND -             -             ND 140 40 ND ND -             ND 190 -             -             ND ND

7/91 290,000 -             2,200 4,600 450,000 22,000 -             1,775 ND 120,000 1,200 -             180 -             -             -             -             -             -             -             -             -             -             ND ND

8/91 -                 -             -             -             200 -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

10/91 240,000 -             1,300 -             -             710,000 66,000 -             1,990 ND 130,000 ND ND 280 -             -             -             ND -             220 -             -             -             ND ND -             

2/92 125,000 -             940 -             -             -             83,000 -             1,250 ND 4,700 ND -             88 -             -             -             7 -             -             -             -             -             -             ND -             

3/92 -                 -             -             -             -             -             -                   -             -             -             -             1,700 -             -             -             -             -             -             -             -             -             -             -             -             -             -             

4/92 96,000 -             1,500 -             270 -             100,000 -             2,000 ND 5,800 240 ND 85 -             ND ND 7 ND 470 -             -             -             470 ND -             

7/92 160,000 -             1,500 -             -             -             360,000 -             500 ND 2,600 140 -             57 -             -             -             6 -             -             -             -             -             -             ND -             

10/92 -                 -             -             -             -             -             -                   -             -             -             -             -             -             -             -             -             -             -             -             1,200 -             -             -             -             -             -             

11/92 420,000 -             5,400 -             190 -             240,000 -             1,200 ND 10,000 200 ND 33 -             -             -             8 -             -             -             -             -             ND ND -             

1/93 250,000 -             5,900 -             -             -             160,000 -             1,200 36 3,700 120 -             19 -             -             -             ND -             -             -             -             -             -             ND -             

4/93 320,000 -             7,800 -             110 -             170,000 -             630 ND 33,000 100 ND 15 -             ND ND 6 ND 1,200 -             -             -             ND ND -             

7/93 270,000 -             9,000 -             -             -             160,000 -             1,000 ND 28,000 75 -             75 -             -             -             ND -             -             -             -             -             -             ND -             

9/93 -                 -             -             -             -             -             -                   -             -             -             -             -             -             -             -             -             -             -             -             1,200 -             -             -             -             -             -             

10/93 240,000 -             -             -             93 -             250,000 -             750 ND 53,000 120 ND 10 -             -             -             ND -             -             -             -             -             ND ND -             

11/93 -                 -             -             -             -             -             245,000 -             750 -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

12/93 -                 -             -             -             -             -             -                   -             -             -             -             -             -             -             -             -             -             ND -             ND -             -             -             -             -             -             

1/94 220,000 -             9,400 -             -             -             190,000 -             750 ND 25,000 120 -             10 -             -             -             -             -             -             -             -             -             -             -             -             

2/94 -                 -             -             -             -             -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

4/94 500,000 -             6,700 -             58 -             180,000 -             330 ND 40,000 88 ND 8 7 ND ND ND ND 2,400 -             -             -             ND ND -             

5/94 -                 -             -             -             -             -             -                   -             -             ND -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

7/94 300,000 -             4,430 -             -             -             310,000 -             340 ND 37,000 89 -             9 -             -             -             ND -             ND -             -             -             ND ND -             

10/94 260,000 -             2,600 -             49 -             239,000 -             1,250 ND 38,000 100 ND ND -             -             -             ND -             2,000 -             -             -             ND ND -             

1/95 380,000 -             5,000 -             -             -             250,000 -             510 ND 45,000 810 -             54 -             -             -             ND -             -             -             -             -             -             37 -             

3/95 220,000 -             4,600 -             -             -             1,040,000 -             460 ND 30,000 96 ND ND -             -             -             ND -             2,000 -             -             -             ND ND -             

6/95 190,000 -             2,900 1,100 34 -             97,000 -             820 ND 33,000 93 ND ND ND ND ND ND ND 2,400 -             -             -             ND ND -             

9/95 170,000 -             7,200 15,000 -             -             170,000 -             250 12 22,000 140 -             ND -             -             -             -             -             2,600 -             -             -             -             1,300 -             

12/95 910,000 -             9,200 19,000 -             -             120,000 -             340 ND 20,000 130 -             ND -             -             -             -             -             2,600 -             -             -             -             ND -             

1/96 -                 -             -             -             25 -             -                   -             -             -             -             -             ND -             14 -             -             ND -             -             -             ND -             ND -             -             

2/96 -                 -             -             -             31 -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

3/96 510,000 -             4,800 16,000 23 -             140,000 -             1,600 ND 23,000 130 -             ND -             -             -             -             -             3,300 -             -             -             -             ND -             

5/96 220,000 -             9,800 14,000 26 -             140,000 -             1,100 ND 29,000 140 ND ND -             ND ND ND ND 2,400 -             ND -             ND ND -             

6/11/96 -                 -             -             -             24 -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

6/27/96 -                 -             -             -             23 -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

7/96 -                 -             -             -             27 -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

8/96 -                 -             -             -             24 -             -                   -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             -             

9/96 260,000 -             5,000 11,000 27 -             100,000 -             2,900 ND 43,000 330 -             ND -             -             -             -             -             2,400 -             ND -             -             ND -             

12/03/96 220,000 -             4,200 12,000 24 -             100,000 -             600 ND 35,000 140 ND 5.7 6.5 -             -             ND -             2,000 -             ND -             ND ND -             

12/16/96 -                 -             -             -             26 -             -                   -             -             -             -             -             -             12 -             -             -             -             -             -             -             -             -             -             -             -             

3/04/97 160,000 -             2,700 11,000 28 -             94,000 -             1,100 ND 30,000 140 -             16 6.0 -             -             -             -             2,100 -             ND -             -             ND -             

3/21/97 -                 -             -             -             -             -             -                   -             -             -             -             -             -             -             5.1 -             -             -             -             -             -             ND -             -             ND -             

6/97 180,000 -             4,200 9,800 27 -             93,000 -             600 ND 25,000 110 ND 12 ND ND ND ND ND 2,000 -             ND -             ND ND -             

12/97 -                 -             -             9,600 -             -             -                   -             630 ND -             110 -             16 -             -             -             ND -             3,200 -             ND -             ND ND -             

6/98 -                 -             -             8,100 -             -             55,000 -             860 ND -             83 -             8.1 ND ND ND ND -             2,500 -             ND -             ND ND -             

12/98 -                 -             -             8,600 (1) -             -                   (1) 490 ND -             65 -             ND (1) -             -             ND -             2,400 -             ND -             ND 5.3 -             

6/99 150,000 -             1,700 2,800 (1) -             130,000 (1) 650 ND 6,900 82 -             ND ND ND ND ND -             2,700 -             (2) -             -             ND -             

12/99 -                 -             -             9,900 (1) -             -                   (1) 450 ND -             82 -             ND (1) -             -             ND -             (2) -             ND -             -             7.4 -             

7/00 -                 -             -             7,100 -             -             -                   -             440 ND -             99 -             7.2 (1) -             -             ND -             84 -             ND -             -             ND -             

12/00 -                 -             -             7,100 22 -             300,000 (1) 340 ND -             58 -             ND (1) ND ND ND -             18 -             ND -             ND 11 -             

7/01 100,000 -             330 11,000 32 -             180,000 160 450 ND 6,200 70 -             260 ND ND ND ND -             98 -             ND -             -             6.9 -             

12/01 -                 -             -             11,100 -             -             -                   -             227 ND -             41.4 -             ND (1) -             -             ND -             206 -             11.4 -             -             12.4 -             

6/02 -                 -             -             15,000 -             -             -                   -             350 ND -             28 -             84 ND -             -             ND -             55 -             ND -             -             ND -             

12/02 -                 -             -             24,000 (1) -             520,000 (1) 330 ND -             26 -             62 ND ND ND ND -             ND -             ND -             ND 30.0 -             

6/03 32,000 -             130 46,000 (1) -             -                   (1) 280 ND 12,000 11 -             ND ND -             -             ND -             ND -             5.4 -             ND ND -             

12/03 -                 -             -             68,000 (1) -             380,000 (1) 210 ND -             9.7 -             38 ND ND ND ND -             ND -             ND -             - ND -             

6/04 -                 -             -             9,500 (1) -             (1) 170 240 ND -             ND -             470 (1) -             ND ND -             5 -             ND NS ND ND -             

12/04 -                 -             -             17,000 -             -             380,000 -             590 9.2 -             ND -             10 ND ND ND ND -             7.5 -             ND -             ND ND -             

6/05 61,000 -             56 32,000 160 -             -                   (1) 400 ND 9,700 ND ND 19 ND -             -             ND -             ND -             ND -             ND 13 -             

12/05 -                 -             -             130 120 -             450,000 (1) 350 ND -             5.2 -             130 (1) ND ND ND -             ND -             ND -             ND 19 -             

6/06 -                 -             -             33,000 -             -             -                   -             280 ND -             10 -             460 ND -             -             ND -             14 -             ND -             ND 5.6 -             

12/06 -                 -             -             200,000 170 -             390,000 150 95 ND -             ND -             320 ND ND ND ND -             120 -             ND -             ND 9 -             

6/07 71,000 -             140 29,000 170 -             380,000 120 400 ND 15,000 21 -             400 ND ND ND ND -             33 -             ND -             ND (1) -             

12/07 0 -             -             20,000 -             -             -                   -             190 ND -             ND -             150 -             -             -             ND -             300 -             ND -             ND ND -             

12/08 150,000 -             -             98,000 190 -             530,000 100 970 ND 4,800 11 -             410 ND ND ND ND -             270 -             ND -             ND ND -             

12/09 130,000 -             37 130,000 860 -             520,000 78 1,200 ND 4,400 10 -             1,500 ND ND ND (2) -             34 -             ND -             ND ND -             

6/10 160,000 210             28 67,000 370 (1) 490,000 (1) 2,000 ND 8,100 7.7 ND 570 ND ND ND ND ND 410 ND ND (1) ND ND (1) 16 9 8.2 45* 920* ND ND

12/10 -                 -             -             92,000 -             -             -                   -             1,500 ND -             5.3 -             82 -             -             -             ND -             540 -             ND -             ND ND -             10 10 ND 43 1,100 ND ND

6/11 -                 -             -             150,000 1,200 -             350,000 (1) 2,400 ND -             5.4 -             91 ND ND ND ND -             260 -             ND -             ND ND -             11 ND ND 59 1,400 ND ND

12/11 -                 -             -             270,000 -             -             -                   -             2,100 ND -             8.6 -             20 ND -             -             ND -             620 -             ND -             ND ND -             10 ND ND 60 2,500 ND ND ND ND 64

6/12 300,000 -             36 86,000 670 -             430,000 (1) 1,300 ND 4,000 ND -             29 ND ND ND ND -             690 -             ND -             ND ND -             8 ND ND 47 1,500 ND ND ND ND 41

Notes: (1)  Well was dry or contained insufficient groundwater to sample. ND = Not Detected Above Laboratory Reportable Limits * = Samples were collected in September 2010

(2)  Well was not accessible during sampling event. - = Not Sampled
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Acoustic Televiewer and Heat Pulse Flow Meter Logging 

Rheem Manufacturing Company Site 
Milledgeville, Georgia 

 

EXECUTIVE SUMMARY 

 
 GEL Geophysics performed geophysical borehole logging services in six wells at 

Rheem Manufacturing Company (Rheem) former manufacturing facility located on 

property at 138 Roberson Mill Road, NE in Milledgeville, Georgia.  The field work was 

performed on May 6-7, 2010.  The geophysical logging that was performed included 

acoustic televiewers and heat pulse flow meter.  Heat pulse flow meter logs were collect 

under both ambient and pumping conditions.  This geophysical investigation was 

performed for Environmental Planning Specialists, Inc. (EPS) to aid in the 

characterization of fractures, ground water flow, and the water producing capabilities of 

fractures at the site.  

 The acoustic televiewer logs were analyzed for fractures and other features using 

WellCAD software, manufactured by Advanced Logic Technology.  Heat pulse flow 

meter logging under ambient and pumping conditions was then conducted throughout the 

wells.  Dip, dip angle, and aperture were also calculated for each detected fracture. 



  
           

  

 
Acoustic Televiewer and Heat Pulse Flow Meter Logging 

Rheem Manufacturing Company Site 
Milledgeville, Georgia 

 

1.0 INTRODUCTION 

 GEL Geophysics performed acoustic televiewer and heat pulse flow meter 

logging services in six wells at the Rheem Manufacturing Company (Rheem) former 

manufacturing facility located on property at 138 Roberson Mill Road, NE in 

Milledgeville, Georgia.  The field investigation was performed on May 6-7, 2010.  

Acoustic televiewer logging was conducted in the three new wells (PB01, WB01, and 

EB01).  Heat pulse flow meter (HPF) logging was conducted in the three new wells 

(PB01, WB01, EB01) and as well as in three existing wells at the site (RW01, RW03, 

and RW04). Acoustic televiewer was not performed in the existing wells due to the 

presence of a screened steel casing in each of these wells.  The logging data was 

analyzed to determine the location, orientation and aperture of fractures, and to 

determine which fractures are transmissive.  This data will be used by EPS to choose 

suitable screen intervals for the new wells and to determine transmissive zones in the 

existing wells.   

 
2.0  EQUIPMENT AND METHODOLOGY 

 The information below is an overview of the geophysical methodologies used for 

this investigation.  The intent of this overview is to give the reader a better understanding 

of each method, and background information as to what is actually measured, the 

resolution of the method, and the limitations imposed by site-specific subsurface 

conditions. 

 

2.1 Acoustic Televiewer 

 Acoustic televiewer logging is similar to optical televiewer logging in that a high 

resolution, magnetically oriented digital image is produced to map the location, aperture 

and orientation of intersecting fractures, foliations and lithologic contacts.  The Acoustic 

televiewer tool emits a rotating, narrow, acoustic beam that is reflected off the borehole 
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wall.  The travel time and amplitude of the reflected wave are recorded by the tool and 

used to create borehole images.  Both datasets are useful for identifying the location, 

aperture and orientation of fractures.  The amplitude of the reflected signal will decrease 

at the location of fractures and the travel time will increase.  The travel time data can also 

be used for developing a high resolution caliper log for a more comprehensive analysis of 

fractures.  Acoustic televiewers can only be used in fluid filled boreholes. However, 

contrary to optical televiewers, the fluid does not have to be optically clear for the 

method to work.  The acoustic televiewer has a vertical resolution of 2 millimeters.  

 

2.2  Heat Pulse Flowmeter (HPF) 

  HPF logging measures the direction and rate of vertical fluid flow in a borehole by 

heating up a small volume of water and monitoring temperature variations as the heated 

water moves with the fluid flow in the borehole.  Under ambient conditions, differences 

in hydraulic head between two transmissive fractures produce vertical flow in the 

borehole.  However, if the hydraulic head is the same, no flow will occur under ambient 

conditions.  Therefore, HPF logging is also conducted under low-rate pumping 

conditions.  HPF readings are point readings at the location of fractures.  The location 

and number of these readings can be determined after analyzing the Acoustic televiewer 

log for fractures.  HPF can be used for measuring vertical flows between 0.01 gallons per 

minute (gpm) and approximately 1.5 gpm.  

 

3.0 FIELD PROCEDURES 

All GEL Geophysics activities on-site were supervised by a senior geophysicist. 

For this investigation, GEL Geophysics used a Mount Sopris Matrix logging system.  

Pumping tests during HPF testing were conducted using a Grundfos Redi-Flow-2 water 

pump with variable speed control box and an in-situ Mini-Troll pressure transducer with 

logging capabilities.  Due to the potential for contaminants in the groundwater, GEL 

Geophysics set up a decontamination pad at the well location for decontamination of 

equipment and collection of decontamination fluids.  Groundwater pumped from the 

wells during the pumping tests and decontamination fluids were containerized onsite 

pending proper disposition.  HPF logging under pumping conditions commenced after the 
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borehole water levels had stabilized.  Well EB01 was pumped dry prior to the 

geophysical logging and recharged at an extremely low rate (less than 0.03 gpm).  Since 

the well did not produce a significant amount of water, HPF tests were conducted only 

with the groundwater level drawn down and with no pump installed.  The open hole 

section of the new wells were 3.77-inch diameter for well PB01 and EB01, and 

approximately 5-inch diameter for well WB01.  A summary of the configuration of the 

boreholes, pumping rates and water levels is provided below.  As seen in the table, most 

logs stop shallower than the reported total depth due to the presence of material at the 

bottom of the wells.  All depth measurements are referenced from the ground surface. 

Logging Configuration Summary 

New Wells: PB01 WB01 EB01 
    
Steel casing (ft): 0-132 0-150 0-121 
Open hole (ft): 132-200 150-200 121-200 
Maximum depth logged (ft): 196.0 195.4 199.8 
Depth of pump (ft): 80 80 No pump used 
Pumping rate (gpm): 0.6 1.2 N/A 
Water level before pumping (ft): 31.10 28.50 103.00 

(102.03 following HPF) 
Water level at equilibrium (ft): 76.86 38.10 -- 

 

ExistingWells: RW01 RW03 RW04 
    
Steel casing (ft): 0-15 0-37 0-35 
Screened  Steel Casing(ft): 15-85 37-187 35-75 
Maximum depth logged (ft): 77 167.5 73 
Depth of pump (ft): 50 50 40 
Pumping rate (gpm): 1.0 1.2 1.5 
Water level before pumping (ft): 28.13 27.80 32.04 
Water level at equilibrium (ft): 43.07 36.32 32.23 

 

4.0 DATA PROCESSING AND RESULTS 

  The logs were analyzed for fractures and other features using WellCAD 

software, manufactured by Advanced Logic Technology.  The travel time data from 

the acoustic televiewer log was used to develop a maximum caliper log.  Fractures 

were interpreted through a complete data analysis of all logs.  Dip, dip angle, and 

aperture were calculated for each detected fracture.  The fracture data was corrected 
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from apparent to true dip and dip angle using deviation logs included with the 

televiewer datasets. The dip angle is measured clockwise from magnetic north.  

Printouts of logs and features are shown on Appendices 1-3. Detected fractures are 

marked in the Amplitude logs.  Attributes for all identified fractures are listed in 

Tables 1-3 below (water producing fractures are in bold text).  All depths are from 

ground surface. 

Table 1 – Well PB01 – Identified Fractures 

Depth  Dip angle  Dip  Aperture 
ft  deg  deg  mm 
133.64  104.19  11.55  6.35

147.92  31.13  48.9  4.08
148.06  30.26  42.38  13.34
153.61  1.2  2  12.5

156.71  1.5  2  0

156.72  1.5  2  0

158.46  1  2  18.5

163.55  3.9  2  26.5
168.56  4.1  2  31

173.49  3.3  1.8  7.5

177.68  316.58  27.22  6.77
177.93  307.74  39.49  5.9
182.72  5.4  2.4  32.5

183.15  4.8  2.2  23.5

187.67  8.9  2.4  6.5

187.89  8.6  2.6  4

188.02  8.3  2.6  2

188.06  8.1  2.6  2.5

188.28  7.1  2.6  19

188.36  7.8  2.6  2.5

188.41  6.5  2.6  6

191.08  170.24  19.63  4.63

 191.17  162.87  18.31  4.67

191.94  3  2.6  11

192.45  144.86  32.43  7.01

193.4  140.17  37.23  5.84

193.94  7.1  2.2  6.5

194.33  8.9  2.4  8.5

194.91  157.78  23.31  10.39

 

Note:  Water producing fractures based on HPF testing are shown in bold text.  

 

Dip polar projection diagram 
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Table 2 – Well WB01 – Identified Fractures 

Depth  Dip angle  Dip  Aperture    Depth  Dip angle  Dip  Aperture 
ft  deg  deg  mm    ft  deg  deg  mm 
156.1  354.21  52.29  9.85    183.2  103.69  37.57  196 

157.3  18.33  35.56  19.05    183.49  279.6  1  0 

157.68  111.34  61.5  9.23    184.31  151.65  47.62  59.94 

158.11  102.94  41.43  14.72    185.07  162.58  42.21  218.36 

158.87  125.29  46.17  46.93    186  169.25  57.66  10.6 

160.14  118.94  26.63  44    189  117.26  46.27  20.38 

161.39  179.38  53.44  88.86    190.79  163.7  51.56  55.41 

162.36  76.96  20.77  64.99    191.17  150.7  57.47  9.71 

163.92  112.16  20.65  0    191.56  146.05  44.35  7.07 

164.17  156.57  21.1  0    192.8  163.21  44.61  7.07 

165.11  93.24  26.39  17.74    193.18  151.67  47.64  6.66 

165.47  154.64  46.6  17.67    193.48  125.84  47.35  6.66 

165.84  135.37  44.16  14.14 

166.61  89.72  26.28  84 

166.95  100.68  37.46  18.74 

167.45  100.74  43.8  14.14 

168.07  118.78  37.51  18.74 

168.39  43.63  42.01  35.92 

169.43  174.68  30.64  80.61 

169.97  127.86  59.87  4.86 

170.48  114.26  20.55  9.28 

173.19  154.26  59.24  63.33 

175.55  157.55  26.94  44.36 

177.08  175.43  30.74  48.02 

177.73  168.8  49.76  32.01 

178.06  153.93  46.6  13.59 

178.39  172.97  54.17  5.81 

178.85  169.37  55.58  22.39 

179.91  178.81  30.8  12 

180.11  129.33  53.59  8.14 

180.38  89.88  46.21  10.87 

180.58  279.3  0.9  0 

180.72  88.45  55.68  54.96 

181.4  134.82  33.41  96 

181.65  279.3  0.9  0 

181.85  164.18  33.81  16.54 

182.32  105.05  29.97  34 

Note: No significant water producing fractures identified with HPF for this well 
within the measurement interval. 

Dip polar projection diagram 



Acoustic Televiewer and Heat Pulse Flow Meter Logging      May 20, 2010 
Rheem Manufacturing Site, Milledgeville, Georgia  (epsi00110) Page 6 
 

 

Table 3 – Well EB01 – Identified Fractures 

Depth  Dip angle  Dip  Aperture Depth  Dip angle  Dip  Aperture 
ft  deg  deg  mm  ft  deg  deg  mm 

123.2  36.22  36.23  4.02 193.6 58.5  1.5  22

123.36  14.88  25.75  4.47 198.42 59.8  1.5  5

123.88  339.83  52.73  2.99 198.61 58.8  1.5  8

125.61  313.57  38.39  14.05

126.02  274.55  22.74  6.41

126.07  280.33  18.89  9.41

127.5  58.2  1.5  18

127.89  55.7  1.5  5

128.37  53.5  1.5  15

128.87  54.6  1.5  20

133.88  56.2  1.6  15

136.81  99.98  19.85  4.73

136.89  81.95  20.13  5.26

136.93  57.5  1.5  6

138.85  178.08  10.49  18

142.7  2.52  72.95  1.53

143.08  58.7  1.5  8

143.68  1.89  8.69  18

148.73  20.3  66.13  4.23

148.83  11.13  6.61  15

150.41  247.87  75.49  3.83

150.74  209.91  0.86  59.21

153.79  59.2  1.6  10

158.75  57.6  1.6  7

163.19  56.1  1.6  58

163.62  56.2  1.6  17

166.55  55.8  1.6  12

168.03  28.8  60.87  5.07

168.61  56.8  70.46  4.31

168.76  55.8  1.5  5

173.77  56.1  1.5  35

178.6  165.69  16.14  9.58

183.66  56.8  1.5  17

188.67  55.7  1.5  10

188.68  56.6  1.5  0

191.71  250.42  33.53  12.29

Note: No significant water producing fractures identified with HPF for this well 
within the measurement interval. 

 

Dip polar projection diagram 
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 The Acoustic Televiewer log for Well WB01 appears to show extremely 

fractured rock throughout the well.  Some fractures detected for this well may be a 

result of sonic drilling.  Therefore, some of these fractures may and not extend very 

far from the well.  Heat Pulse Flowmeter logging was then conducted throughout the 

open and screened sections of the wells.  The results from HPF logging of the wells 

are shown on Figures 1-6 below.  Water producing fractures give rise to horizontal 

jags in the flow profile during pumping conditions.   
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Figure 1. Heat Pulse Flow 
logging results for PB01 
under ambient and 
pumping conditions.  
Water producing 
fractures were detected at 
148 feet, 163.5 feet and 
178 feet.  
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Figure 2. Heat Pulse Flow logging results for WB01 under ambient and pumping 
conditions. The flow was fairly constant throughout the well indicating inflow 
from below 195 feet.  The variations in the reading are probably due to issues 
with the seal against the borehole wall and should be ignored.  
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Figure 3. Heat Pulse Flow logging results for EB01 under quasi-pumping 
conditions (the well was drawn down prior to the logging and recharging during 
the logging). No significant water producing zones were detected in this well.  
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Figure 4. Heat Pulse Flow logging results for RW01 under ambient and pumping 
conditions, and interpreted flow profile.  Water producing zones were detected 
at 56 feet, 61 feet and below the deepest measurement (77 feet). 
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Figure 5. Heat Pulse Flow logging results for RW03 under ambient and pumping 
conditions, and interpreted flow profile.  Water producing zones were detected 
at 66 feet, 68 feet and 71 feet. 
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Figure 6. Heat Pulse Flow logging results for RW04 under ambient and pumping 
conditions, and interpreted flow profile.  Water producing zones were detected 
at 46 feet, 50 feet, 55 feet, and 71 feet. 
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APPENDIX F 
 

Projected Milestone Schedule 
  



PROJECTED MILESTONE SCHEDULE
RHEEM MANUFACTURING COMPANY

MILLEDGEVILLE, GA

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

Notes: Dark gray shading indicates portion of schedule that has passed.

2014

1 Soil Delineation (Complete)

2015 2016 2017
ID Task Name

4 Off-site Horizontal Groundwater 
Delineation  (if necessary)

3 On-site Horzontal Groundwater 
Delineation  (if necessary)

5

2013

Vertical Groundwater Delineation  (if 
necessary)

Light gray shading indicates portion of schedule for EPD review of the Application.  Remaining schedule may require adjustment depending on timing of 
Application approval.

7 Remedial Activities

8 Compliance Status Report

2012

6 Updated CSM, Final Remdiation Plan, 
and Prelinimary Cost Estimate

2 Semi-Annual Progress Reports
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1 INTRODUCTION 

1.1 Background 

This Annual Corrective Action Report (CAR) for the period from January 2011 to 
December 2011 was prepared by Environmental Planning Specialists, Inc. (EPS) on behalf of 
Rheem Manufacturing Company (Rheem).  This report is being submitted consistent with the 
Consent Order between Rheem and the Georgia Department of Natural Resources 
Environmental Protection Division (EPD) dated September 26, 1991, and the facility’s Revised 
and Restated Groundwater Corrective Action Plan (May 1998, as revised September 1998) 
(1998 Revised CAP). 

The former Rheem Air Conditioning Division plant (the plant or the plant site) which ceased 
operations in 2009, is located at 138 Roberson Mill Road in Milledgeville, Georgia (Figure 1).  
A trichloroethene (TCE) release at the plant was reported to EPD in September 1988.  The 
facility manufactured air conditioning and heating units and utilized TCE until 1990 as a 
degreasing solvent for the plant process system and as a metal parts rinse.  The TCE leak was 
detected in 1988 in the underground piping associated with two aboveground storage tanks.  The 
quantity of TCE released to the environment and the duration of this leak are unknown.  A 
groundwater recovery system was installed and continues to operate to address the presence of 
TCE in groundwater resulting from the release. 

The goals of the Rheem performance monitoring program under the 1998 Revised CAP include: 

1. monitoring the capture zone of the recovery wells through measurement of the potentiometric 
levels in piezometers and monitoring wells; and 

2. monitoring groundwater quality through a prescribed schedule of sampling and analysis of 
groundwater collected from specified monitoring wells. 

1.2 Recovery System Description 

The current groundwater monitoring, recovery, and treatment system consists of 8 piezometers 
(PZs), 30 performance monitoring wells (MWs) (refer to Table 3), 4 recovery wells (RWs), one 
air stripper with three associated activated carbon units, and an effluent overflow weir.  The 
locations of these system components are illustrated on Figure 2.  The functions of these 
components are presented below. 
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ITEM QUANTITY FUNCTION 

Piezometers 8 Water table measurements 

Monitoring Wells 30 Water table measurements/groundwater sampling 

Recovery Wells 4 Groundwater extraction/plume control 

Air Stripper 1 Groundwater treatment 

Carbon Units 3 Vapor treatment of air stripper emissions 

Overflow Weir 1 Flow measurements/effluent sampling to Publicly Owned Treatment 
Works (POTW) 

 

The groundwater extraction system includes four polyvinyl chloride (PVC) influent lines which 
run from each of the four recovery wells to a manifolded influent trunk line connected to the air 
stripper.  The influent entering into the stripper currently is treated by diffused aeration prior to 
discharge via a PVC effluent line.  The effluent line passes through a collection box overflow 
weir where it joins effluent sewer flow from the plant, when operating, and flows out to the City 
of Milledgeville POTW.  Vapor emissions containing volatile organic compounds (VOCs) which 
are produced during the air stripping process are currently treated as necessary by three activated 
carbon canisters installed in series. 

The plant’s wastewater discharge to the POTW is limited to 5.05 pounds per day (lbs/day) of 
TCE.  Treatment of extracted groundwater with the air stripper allows the facility to increase the 
pumping rates of the recovery wells while maintaining compliance with the discharge limit.  The 
use of the air stripper is discretionary provided that compliance with the discharge limit can 
otherwise be maintained.  The recovery/treatment system process diagram is shown on Figure 3. 

During this reporting period, effluent water samples were collected on a monthly basis by EPS 
personnel from the collection box overflow weir.  As discussed in Section 2.1, the quantity of 
TCE discharged to the POTW during this reporting period was within the limit.  

1.3 Operation and Maintenance 

EPS inspected the treatment system and recovery wells during the December 2011 sampling 
event.  Each of the recovery wells and the air stripper were in operation at the time of the 
inspection.  The air stripper was cleaned in June 2011 and was functioning properly in 
December 2011.  All recovery wells were functioning properly. 
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2 HYDRAULIC CONTROL MONITORING 

2.1 Groundwater / TCE Recovery 

The total flow of groundwater extracted from the recovery well network is measured using flow 
meters connected to each recovery well at the well head.  This data is obtained from readings 
recorded weekly by a Rheem contractor.  A summary of the data is included in Appendix A.  
During the monitoring period of January 2011 through December 2011, the recovery well 
network recovered 7,484,529 gallons of groundwater.  For each recovery well, the total flow per 
month and the monthly average flow rates have been calculated (Appendix A).  For the calendar 
year, the average flow rate from the recovery well network was 14.25 gallons per minute (gpm). 

EPS personnel also collected monthly effluent samples from the collection box overflow weir to 
estimate the quantity of TCE discharged to the POTW.  Effluent samples were submitted for 
analysis of TCE using United States Environmental Protection Agency (U.S. EPA) SW-846 
Method 8260B.  The monthly and annual average TCE concentrations have been calculated from 
these analytical results (refer to Appendix A).  The average TCE concentration in the discharged 
water for the calendar year was 8,458 micrograms per liter (µg/L). 

The total volume of water discharged to the POTW in 2011 consisted of groundwater extracted 
from the recovery well network and a minor amount from the facility restrooms.  Effluent flow 
data from the overflow weir is monitored weekly by a Rheem contractor (Appendix A).  The 
overflow weir water meter measured a total facility discharge of 6,766,316 gallons, or an average 
of 12.87 gpm, to the POTW between January 2011 and December 2011.     

The measured recovery well network total flow was greater than the measured total facility 
effluent.  Therefore, to err on the conservative side regarding TCE discharge to the POTW, the 
greater of the two readings (recovery well network total flow) was used to calculate the total 
TCE discharged.  Based on an average flow rate of 14.25 gpm at the recovery well network and 
an average TCE concentration of 8,458 µg/L at the overflow weir, the average TCE discharge 
rate in the treated effluent was calculated to be 1.45 pounds per day (lbs/day) during the 2011 
reporting period.  This discharge rate is within the approved limit of 5.05 lbs/day.  Based on an 
estimated treatment efficiency of 50%, it is estimated that 1,057 pounds of TCE were recovered 
during this full year reporting period (refer to Appendix A). 
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2.2 Horizontal Control of the TCE Groundwater Plume 

The screened intervals of the recovery wells, piezometers, and monitoring wells are installed 
within various zones in the subsurface (residual soils, partially weathered rock, and bedrock).  
This data is summarized in Table 1.  Groundwater levels were measured in monitoring wells and 
piezometers during the December 2011 sampling event to assess the effectiveness of the 
groundwater plume containment.  Groundwater depths and elevations are summarized in Table 2 
for the June 2011 and the December 2011 monitoring events.  Piezometers PZ-4, PZ-6, and 
monitoring wells MW-6, MW-20, MW-23 were dry in both June 2011 and December 2011. 
Piezometer PZ-1 was dry in June 2011 and MW-2 was dry in December 2011.  

Potentiometric surface maps, Figures 4 and 5, were prepared using the June 2011 and 
December 2011 groundwater elevation data, respectively. These figures were developed using 
monitoring wells and piezometers screened only within soil or partially weathered rock zones.  
The potentiometric surfaces were estimated where larger distances exist between wells, such as 
under the facility building. 

The natural, undisturbed groundwater flow gradient (prior to the initiation of groundwater 
extraction) is expected to follow the topographic gradient to the south-southwest.  The altered 
flow produced by the groundwater extraction system is similar to pre-system conditions with 
depressions in the water table in the vicinity of the recovery wells.  While groundwater 
monitoring data historically indicated that the TCE plume was being fully contained on-site, 
based upon recent data, it appears that the recovery system has not fully contained some of the 
TCE to the southwest of the site.   

2.3 Vertical Control of TCE Groundwater Plume 

The upper aquifer, or upper water-bearing zone, at the site consists of soil, partially weathered 
rock, and some portion of the fractured bedrock.  In typical Piedmont environments, some 
hydraulic connection is present between partially weathered rock zones (saprolite) and the 
fractured bedrock.  

The vertical extent of the TCE groundwater plume is currently monitored by four vertical extent 
monitoring wells (MW-3A, MW-3B, MW-6 and MW-12A) which are screened to total depths of 
135.5, 210, 125 and 94.5 ft-bls, respectively. The screened interval of MW-3A is installed in 
fractured bedrock.  The screened intervals of MW-3B, MW-6 and MW-12A are installed in 
competent bedrock. MW-3B, MW-6 and MW-12A historically have been “dry” or have yielded 
only small quantities of groundwater, and TCE concentrations in MW-3B, MW-6, and MW-12A 
are orders of magnitude lower than shallower groundwater in the respective locations,  This 
indicates that these fractured zones are not significantly interconnected with the upper aquifer 
and are not a significant water bearing formation.   
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3 GROUNDWATER QUALITY 
MONITORING 

3.1 Overview 

Groundwater quality monitoring for 2011 was conducted according to the performance 
monitoring well sampling schedule specified in the 1998 Revised CAP.  The CAP performance 
monitoring well sampling schedule is presented in Table 3.  Under this schedule, the monitoring 
wells are analyzed for the designated parameters at the following frequency: 

 specified monitoring wells are sampled for TCE on a semiannual or annual basis; 
 each of the monitoring wells is sampled on a biennial basis for parameters historically 

detected in the well; and 
 each of the monitoring wells are scheduled to be sampled for a full suite of parameters 

listed under SW-846 Method 8260B, at the Corrective Action endpoint. 

The December 2011 event was considered to be a semi-annual event.  The December 2011 
sampling schedule included the following modification: 

 In addition to MW-3A, MW-7, MW-8, MW-10, MW-12, MW-12A, MW-15, MW-17, 
MW-19, and MW-22 scheduled to be sampled semi-annually, MW-21 was sampled due 
to a detection of 20 µg/L in MW-12 during the June 2011 event.   

In addition to the wells sampled under the 1998 Revised CAP, recently installed delineation 
wells MW-24 through MW-30 were sampled for TCE in June and December of 2011, and newly 
installed MW-31 through MW-33 were sampled for TCE in December 2011. 

The following sections detail the findings of the sampling and laboratory analyses conducted 
during this reporting period.  The December 2011 laboratory analytical data report is presented 
in Appendix B.    

A summary of measured concentrations for samples analyzed during June 2011 and 
December 2011 is presented in Table 4.  A tabulation of the historical TCE analyses for each 
well is provided in Table 5.  The distribution of TCE in groundwater during the June 2011 and 
December 2011 sampling events is presented in Figures 6A-6C and 7A-7C, respectively.  A 
cross-section location map is provided as Figure 8.  Hydrogeologic cross-sections, presented in 
Figures 9 through 11, depict the subsurface lithology. 
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Time series graphs of TCE concentrations in selected monitoring wells sampled in 2011 are 
presented in figures organized by the categorical purpose of the monitoring well, as listed below. 

 Horizontal “Edge of Plume” wells: MW-8, MW-12, and MW-19 (Figures 12a to 12c); 
 Aquifer Restoration - “Interior Area” wells: MW-1, MW-3 and MW-5 (Figures 13a to 

13c); 
 Aquifer Restoration - “Exterior Area” wells: MW-7, MW-9, MW-10 and MW-17 

(Figures 14a to 14d); 
 Horizontal “Down-Gradient” wells: MW-11, MW-21 and MW-22 (Figures 15a to 15c); 
 Horizontal “Up-Gradient” wells: MW-13, MW-14 and MW-15 (Figures 16a to 16c); and 
 “Vertical Extent” wells: MW-3A, MW-3B, MW-6 and MW-12A (Figures 17a to17d). 

Analytical results for the edge of plume wells, aquifer restoration wells, down-gradient wells, up-
gradient wells, and the more recently installed delineation (MW-24 through MW-33) wells were 
evaluated to identify possible changes in the horizontal extent and distribution of the TCE plume.   

3.2 Horizontal Extent Wells 

3.2.1 Horizontal Edge of Plume Wells 

Groundwater samples were collected from MW-8, MW-12, and MW-19 in December 2011 and 
evaluated for changes in the horizontal extent of TCE in groundwater during 2011.  TCE was not 
detected in MW-8 (southwestern shallow plume boundary) during the sampling event, which is 
consistent with historical sampling data.  TCE was detected in MW-12 (western plume 
boundary) during the December 2011 sampling event at a concentration of 20 µg/L.  This TCE 
detection indicates a continued decrease in concentration since December 2009.  TCE was not 
detected in MW-19 (northern and eastern plume boundary) in the December 2011 sampling 
event, which is consistent with historical sampling data.  Time series graphs of the TCE 
sampling results for the edge of plume wells are shown on Figures 12a through 12c.   

3.2.2 Aquifer Restoration Wells 

The purpose of the aquifer restoration wells (MW-1, MW-3, MW-5, MW-7, MW-9, MW-10, 
and MW-17) is to monitor the TCE concentrations within the groundwater plume.  Consistent 
with the monitoring schedule, MW-7, MW-10, and MW-17 were sampled during the 
December 2011 sampling event.   

3.2.2.1 Interior Area Wells 

Three monitoring wells (MW-1, MW-3 and MW-5) are located within the interior of the plume 
near the former source of the TCE release.  Time series plots for these interior wells are provided 



 

DCN: RHEECA01002 9 February 2012 

on Figures 13a through 13c.  Consistent with the schedule, these wells were not sampled in 
December 2011. 

3.2.2.2 Exterior Area Wells 

Four monitoring wells (MW-7, MW-9, MW-10, and MW-17) are located at the periphery of the 
TCE plume.  MW-9 was not scheduled to be sampled in December 2011.  In accordance with the 
monitoring schedule, MW-7, MW-10, and MW-17 were sampled in December 2011.  The TCE 
time series concentrations for these wells are presented on Figures 14a through 14d. 

During the December 2011 event, TCE was detected in MW-7 at 2,100 µg/L, in MW-10 at 8.6 
µg/L, and in MW-17 at 620 µg/L.  The concentrations in the exterior wells are consistent with 
historical data.   

3.2.3 Down-gradient Wells 

Three down-gradient wells (MW-11, MW-21 and MW-22) are located southwest and southeast 
of the former tank area.  Wells MW-11 and MW-21 are sampled on an “as needed” basis, and 
MW-22 is sampled semi-annually.  Time series graphs of TCE concentrations for these three 
down-gradient wells are provided in Figures 15a through 15c.  Consistent with the 1998 Revised 
CAP, MW-11 was not sampled during the December 2011 event because TCE was not detected 
in MW-8 during the June 2011 event, and MW-21 was sampled in December 2011 due to TCE 
being detected in MW-12 during the June 2011 sampling event.  MW-22 was sampled in 
December 2011. TCE was not detected in MW-21 or MW-22 during the December 2011 event. 
These results are consistent with historical data.     

3.2.4 Up-gradient Wells 

The up-gradient wells (MW-13, MW-14, and MW-15) are located north and northwest of the 
TCE plume (hydraulically up-gradient) and are used as background wells.  MW-13 and MW-14 
were not scheduled to be sampled in the December 2011 sampling event.  MW-15 was sampled 
in December 2011. Consistent with historical data, TCE was not detected in MW-15.  Figures 
16a through 16c show time series graphs for the up-gradient wells.  

3.3 Vertical Extent Wells 

Deep monitoring wells MW-3A, MW-3B, MW-6 and MW-12A have been sampled when 
sufficient groundwater was present.  MW-3A and MW-12A were sampled in December 2011.  
The time series of TCE concentrations in the Vertical Extent wells are presented in 
Figures 17a through 17d. 
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MW-3A and MW-3B are located in the vicinity of RW-3.  The screened interval of MW-3A is 
installed in a fractured zone of the bedrock at a depth of 125.5 to 135.5 ft-bls. The screened 
interval of MW-3B is installed at a depth of 199 to 209 ft-bls in a zone of bedrock which is 
lacking significant fractures.  The TCE concentration detected in MW-3A in December 2011 was 
270,000 µg/L.  Consistent with the 1998 Revised CAP, MW-3B was not sampled in December 
2011.  

MW-6 is located in the former source area adjacent to recovery well RW-1.  Its screened interval 
is installed at a depth of 120 to 125 ft-bls in a zone of bedrock which lacks significant fractures.  
Consistent with the 1998 Revised CAP, MW-6 was not sampled in December 2011. 

MW-12A is located near the edge of the TCE plume in the vicinity of recovery well RW-4.  The 
screened interval of MW-12A is installed at 84.5 ft-bls to 94.5 ft-bls in a zone which lacks 
significant fractures.  TCE has not been detected in MW-12A since 1997. 

3.4 Recovery Wells 

The recovery wells (RW-1, RW-2, RW-3, and RW-4) were not sampled in December 2011. 

3.5 Delineation Wells  

3.5.1 Monitoring Wells Installed in 2010 

Monitoring Wells MW-24, MW-25 and MW-26 were installed in bedrock in June 2010.  In 
December 2011, TCE was detected in MW-24 at a concentration of 10 µg/L, and TCE was not 
detected in MW-25 and MW-26. These results are similar to those obtained for the June 2011 
event. 

Monitoring Wells MW-27, MW-28, MW-29, and MW-30 were installed in September 2010. 
Monitoring well MW-27 is screened in bedrock while MW-28, MW-29, and MW-30 are 
screened in partially weathered rock at the bedrock interface.  These four wells were sampled in 
December 2011 for TCE.  MW-27 and MW-28 had TCE concentrations of 60 µg/L and 2,500 
µg/L, respectively .  TCE was not detected in MW-29 and MW-30. These results are similar to 
those obtained in the June 2011 event. 

3.5.2 Monitoring Wells Installed in 2011 

Monitoring Wells MW-31 and MW-32 were installed in June 2011. Monitoring well MW-33 
was installed in October 2011. Wells MW-31 and MW-32 are screened in partially weathered 
rock at the bedrock interface while MW-33 is screened in bedrock.  These three wells were 
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sampled in December 2011 for TCE analysis.  MW-33 had a TCE concentration of 64 µg/L in 
December 2011.  TCE was not detected in MW-31and MW-32. 
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4 EVALUATION OF CORRECTIVE ACTION 

4.1 Overview 

The previous sections of this report discuss key elements of the performance monitoring system.  
This section presents an evaluation of the effectiveness of corrective action based on the review 
of these elements. 

4.2 Hydraulic Control 

The natural, undisturbed groundwater flow gradient is expected to follow the topographic 
gradient to the south-southwest.  Sampling results obtained in December 2011 for the new well 
MW-33 indicated that some TCE has migrated off-site, to the southwest.  Based on the vertical 
extent wells (Section 3.3) and the delineation wells (Section 3.5), vertical plume migration 
appears to be minimal.   

4.3 Groundwater Monitoring 

4.3.1 Horizontal Extent Wells 

Data collected during this reporting period indicate the following: 

 The majority of the TCE plume is being contained on-site.   
 TCE was detected in one off-site monitoring well at a concentration of 64 µg/L.   
 TCE continues to be non-detectable in shallow down-gradient wells.  

4.3.2 Vertical Extent Wells 

The monitoring results for the vertical extent wells indicate the following: 

 TCE concentrations have remained low and/or consistent with historical sampling data; 
and 

 The deeper bedrock zone in which the screened intervals of MW-3B, MW-6, and 
MW-12A are installed does not transmit significant groundwater quantities, thereby 
limiting the potential for further downward migration of TCE.  In addition, historical 
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TCE concentrations in MW-3B and MW-6, located in the former source area, are orders 
of magnitude lower than shallower surrounding wells, indicating that the bedrock is 
substantially limiting vertical migration. 
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Table 1.
Well Installation Summary

Rheem Manufacturing Company
Milledgeville, Georgia

Total Screen Open Screened Interval Installation
Well No. Depth (ft bls) Depth (ft bls) Hydrogeologic Setting Date
MW-1 44 29 - 44 Soil 11/2/1988
MW-2 39 29 - 39 Soil 11/11/1988
MW-3 40 30 - 40 Soil 11/9/1988

MW-3A 135.5 125.5 - 135.5 Bedrock 9/12/1990
MW-3B 209 199 - 209 Bedrock 8/1/1991
MW-4 24 14 - 24 Soil 11/8/1988
MW-5 86.5 76.5 - 86.5 Bedrock 4/27/1989
MW-6 125 120 - 125 Bedrock 5/18/1989
MW-7 50 40 - 50 Partially Weathered Rock 6/29/1989
MW-8 51 41 - 51 Partially Weathered Rock 6/30/1989
MW-9 45 35 - 45 Partially Weathered Rock 6/29/1989
MW-10 43 33 - 43 Partially Weathered Rock 7/5/1989
MW-11 68 58 - 68 Partially Weathered Rock 11/30/1989
MW-12 54 44 - 54 Partially Weathered Rock 11/20/1989

MW-12A 94.5 84.5 - 94.5 Bedrock 9/13/1990
MW-13 55 45 - 55 Partially Weathered Rock 11/28/1989
MW-14 49 39 - 49 Partially Weathered Rock 11/21/1989
MW-15 41.5 31.5 - 41.5 Partially Weathered Rock 12/4/1989
MW-16 35.5 25.5 - 35.5 Soil/Partially Weathered Rock 12/5/1989
MW-17 37 27 - 37 Soil/Partially Weathered Rock 12/6/1989
MW-18 17.5 2.5 - 17.5 Soil 12/6/1989
MW-19 36 26 - 36 Soil/Partially Weathered Rock 11/31/1989
MW-20 24 9 - 24 Soil 1/23/1990
MW-21 51 41 - 51 Soil 1/22/1990
MW-22 80 70 - 80 Partially Weathered Rock 6/20/1991
MW-23 32 22 - 32 Soil 6/26/1991
MW-24 195 175 - 195 Bedrock 6/8/2010
MW-25 197 184 - 194 Bedrock 6/7/2010
MW-26 131 121 - 131 Bedrock 6/9/2010
MW-27 168 158 - 168 Bedrock 9/21/2010
MW-28 100 90 - 100 Partially Weathered Rock 9/23/2010
MW-29 62 52 - 62 Partially Weathered Rock 9/22/2010
MW-30 73 63 - 73 Partially Weathered Rock 9/24/2010
MW-31 85 75 - 85 Partially Weathered Rock 7/11/2011
MW-32 87 77 - 87 Partially Weathered Rock 7/11/2011
MW-33 157 137 - 157 Bedrock 10/27/2011
PZ-1 40 20 - 40 Soil 4/27/1989
PZ-2 N/A N/A N/A 01/99 (1)

PZ-3 54 44 - 54 Partially Weathered Rock 6/12/1991
PZ-4 27.5 17.5 - 27.5 Soil 6/12/1991
PZ-5 56 46 - 56 Soil 6/13/1991
PZ-6 28 18 - 28 Soil 6/13/1991
PZ-7 63 53 - 63 Partially Weathered Rock 6/14/1991
PZ-8 27 17 - 27 Soil 6/14/1991
RW-1 85 15 - 85 Soil/Partially Weathered Rock 01/99 (2)

RW-2 90 20 - 90 Soil/Partially Weathered Rock 6/30/1991
RW-3 181 36 - 181 Soil/Partially Weathered Rock/Bedrock 8/15/1991
RW-4 73 28 - 73 Soil/Partially Weathered Rock 7/26/1991

Notes: (1)  The original PZ-2 installation date is unknown.  The well was replaced in 1/99 due to a destruction by a
        run away trailer from Roberson Mill Road.
(2)  The original RW-1 was installed in 6/21/89.  The well was replaced in 1/99 due to a collapse of the well 
ft bls = feet below land surface
N/A = Information currently not available
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Table 2.
Summary of June 2011 and December 2011 Groundwater Elevations

Rheem Manufacturing Company
Milledgeville, Georgia

ELEVATION CHANGE(1)

TOP OF RISER June-11 December-11 June-11 December-11 6/11 to 12/11
WELL (feet) (feet) (feet) (feet) (feet) (feet)
MW-1 398.71 30.44 31.04 368.27 367.67 -0.60
MW-2 399.18 39.24 Dry 359.94 Dry Dry
MW-3 399.38 35.21 35.90 364.17 363.48 -0.69

MW-3A 396.18 37.26 37.62 358.92 358.56 -0.36
MW-3B 398.11 176.06 171.36 222.05 226.75 4.70
MW-4 398.74 Dry Dry Dry Dry Dry
MW-5 398.83 37.29 37.98 361.54 360.85 -0.69
MW-6 398.31 Dry Dry Dry Dry Dry
MW-7 400.79 40.47 41.64 360.32 359.15 -1.17
MW-8 396.14 32.97 32.36 363.17 363.78 0.61
MW-9 398.41 37.30 38.04 361.11 360.37 -0.74

MW-10 399.96 29.12 29.81 370.84 370.15 -0.69
MW-11 397.01 32.26 33.50 364.75 363.51 -1.24
MW-12 399.68 39.81 42.80 359.87 356.88 -2.99

MW-12A 399.59 93.14 93.93 306.45 305.66 -0.79
MW-13 401.61 13.28 14.87 388.33 386.74 -1.59
MW-14 404.20 16.44 17.91 387.76 386.29 -1.47
MW-15 396.45 10.40 11.47 386.05 384.98 -1.07
MW-16 396.88 10.95 NM 385.93 NM NM
MW-17 399.44 26.45 26.46 372.99 372.98 -0.01
MW-18 400.47 15.22 16.24 385.25 384.23 -1.02
MW-19 400.75 16.97 17.96 383.78 382.79 -0.99
MW-20 393.66 Dry Dry Dry Dry Dry
MW-21 394.57 33.13 34.68 361.44 359.89 -1.55
MW-22 397.19 34.50 35.18 362.69 362.01 -0.68
MW-23 397.24 Dry Dry Dry Dry Dry
MW-24 396.82 33.52 33.70 363.30 363.12 -0.18
MW-25 396.45 32.35 34.98 364.10 361.47 -2.63
MW-26 399.13 31.26 24.89 367.87 374.24 6.37
MW-27 391.25 26.44 27.60 364.81 363.65 -1.16
MW-28 391.58 26.69 27.86 364.89 363.72 -1.17
MW-29 396.02 30.22 31.09 365.80 364.93 -0.87
MW-30 404.98 17.71 19.16 387.27 385.82 -1.45
MW-31 399.83 NA 39.74 NA 360.09 New
MW-32 389.26 NA 24.60 NA 364.66 New
MW-33 392.08 NA 32.62 NA 359.46 New

PZ-1 395.99 Dry 30.80 Dry 365.19 Dry
PZ-2 400.80 16.53 18.38 384.27 382.42 -1.85
PZ-3 396.32 31.95 33.22 364.37 363.10 -1.27
PZ-4 396.45 Dry Dry Dry Dry Dry
PZ-5 398.85 31.55 32.26 367.30 366.59 -0.71
PZ-6 398.71 Dry Dry Dry Dry Dry
PZ-7 395.18 36.92 37.19 358.26 357.99 -0.27
PZ-8 395.41 25.88 25.87 369.53 369.54 0.01
RW-1 398.38 NM NM NM NM NM
RW-2 399.57 NM NM NM NM NM
RW-3 397.69 NM NM NM NM NM
RW-4 398.40 NM NM NM NM NM
Notes: Top of riser elevations for MW-15, MW-16, MW-19, after being modified, and MW-24 through MW-33 were surveyed  by 

a registered professional land surveyor in December 2011. 
(1) Positive values = rise; negative values = drop

NM Not Measured (MW-16 was not located during the Dec. 2011 event)
NA Not Applicable

Depth to Groundwater Water Table Elevations
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Table 3.
Performance Monitoring Specifications

(Chart A from the 1998 Revised and Restated Corrective Action Plan)
Rheem Manufacturing Company

Milledgeville, Georgia

Sampling Frequency
Monitoring Purpose for Well TCE Historical All Parameters Under

Well Monitoring Only Parameters EPA Method 8260B
MW-1 Aquifer Restoration Every 2 Years Every 2 Years Corrective Action Endpoint
MW-3 Aquifer Restoration Every 2 Years Every 2 Years Corrective Action Endpoint
MW-3A Vertical Extent Monitoring Semi-annually Every 2 Years Corrective Action Endpoint
MW-3B (3) Vertical Extent Monitoring Annually Every 2 Years Corrective Action Endpoint
MW-5 Aquifer Restoration Annually Every 2 Years Corrective Action Endpoint
MW-6 (3) Vertical Extent Monitoring Annually Every 2 Years Corrective Action Endpoint
MW-7 Aquifer Restoration Semi-annually Every 2 Years Corrective Action Endpoint
MW-8 (1) Edge of Plume Monitoring Semi-annually Every 2 Years Corrective Action Endpoint
MW-9 Aquifer Restoration Every 2 Years Every 2 Years Corrective Action Endpoint
MW-10 Aquifer Restoration Semi-annually Every 2 Years Corrective Action Endpoint
MW-11 (1) Downgradient As Needed As Needed Corrective Action Endpoint
MW-12 (2) Edge of Plume Monitoring Semi-annually Every 2 Years Corrective Action Endpoint
MW-12A Vertical Extent Monitoring Semi-annually Every 2 Years Corrective Action Endpoint
MW-13 Upgradient Annually Every 2 Years Corrective Action Endpoint
MW-14 Upgradient Annually Every 2 Years Corrective Action Endpoint
MW-15 Upgradient Semi-annually Every 2 Years Corrective Action Endpoint
MW-17 Aquifer Restoration Semi-annually Every 2 Years Corrective Action Endpoint
MW-19 Edge of Plume Monitoring Semi-annually Every 2 Years Corrective Action Endpoint
MW-21 (2) Downgradient As Needed As Needed Corrective Action Endpoint
MW-22 Downgradient Semi-annually Every 2 Years Corrective Action Endpoint
MW-24 Delineation Well Not Established Not Established Not Established
MW-25 Delineation Well Not Established Not Established Not Established
MW-26 Delineation Well Not Established Not Established Not Established
MW-27 Delineation Well Not Established Not Established Not Established
MW-28 Delineation Well Not Established Not Established Not Established
MW-29 Delineation Well Not Established Not Established Not Established
MW-30 Delineation Well Not Established Not Established Not Established
MW-31 Delineation Well Not Established Not Established Not Established
MW-32 Delineation Well Not Established Not Established Not Established
MW-33 Delineation Well Not Established Not Established Not Established

Notes: (1)  If TCE is detected in MW-8, then MW-11 will be sampled during the following sampling period.
(2)  If TCE is detected in MW-12, then MW-21 will be sampled during the following sampling period.
(3) MW-3B and MW-6 have historically been dry or contained insufficient water to collect a representative sample.  These
          wells will be sampled annually provided sufficient water is present at the time of the annual sampling event.
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Table 4.
June 2011 and December 2011
Groundwater Sampling Results
Rheem Manufacturing Company

Milledgeville, Georgia

SAMPLE
LOCATION ANALYTE Jun-11 Dec-11

MW-3A Trichloroethene 150,000 270,000
MW-3B Trichloroethene 1,200 --
MW-5 Trichloroethene 350,000 --
MW-6 Trichloroethene Dry --
MW-7 Trichloroethene 2,400 2,100
MW-8 Trichloroethene <5 <5
MW-10 Trichloroethene 5.4 8.6
MW-12 Trichloroethene 91 20

MW-12A Trichloroethene <5 <5
MW-13 Trichloroethene <5 --
MW-14 Trichloroethene <5 --
MW-15 Trichloroethene <5 <5
MW-17 Trichloroethene 260 620
MW-19 Trichloroethene <5 <5
MW-21 Trichloroethene <5 <5
MW-22 Trichloroethene <5 <5
MW-24 Trichloroethene 11 10
MW-25 Trichloroethene <5 <5
MW-26 Trichloroethene <5 <5
MW-27 Trichloroethene 59 60
MW-28 Trichloroethene 1,400 2,500
MW-29 Trichloroethene <5 <5
MW-30 Trichloroethene <5 <5
MW-31 Trichloroethene -- <5
MW-32 Trichloroethene -- <5
MW-33 Trichloroethene -- 64

Notes:
-- =   Not Analyzed

RESULTS (µg/L)
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Table 5.
Summary of Historical Monitoring Well Trichloroethene Concentrations

Rheem Manufacturing Company
Milledgeville, Georgia

DATE TOTAL TRICHLOROETHENE RESULTS (µg/L)
ANALYZED MW-1 MW-2 MW-3 MW-3A MW-3B MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-12A MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28 MW-29 MW-30 MW-31 MW-32 MW-33

11/88 42,000 47 480 170,000
4/89 -            -          -          -          18,000
7/89 -            -          -          -          -              5 2,350 3 120,000 2,200
8/89 -            -          -          -          -              -          2,400 8 290,000 2,800

11/89 -            -          -          -          -              -          2,200 -          -          -          -          -          -          -          
12/89 -            -          -          -          -              -          -          -          -          -          ND 600 ND ND ND ND ND ND ND
4/90 22,000 -          210 52,000 18,500 -          1,200 -          170,000 3,100 ND -          -          -          -          -          -          -          -          ND ND
5/90 -            -          -          -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
8/90 83,000 -          1,300 130,000 10,000 -          4,700 -          280,000 1,600 ND -          -          -          -          -          -          -          -          -          -          
9/90 43,000 106 1,100 200 120,000 9,000 -          3,100 ND 160,000 1,900 ND 42 50 ND ND 11 ND ND ND ND ND ND

11/90 65,000 -          1,000 -          -          14,500 -          2,800 ND 150,000 1,300 -          100 -          -          -          -          -          -          -          -          -          -          
1/91 300,000 -          1,600 -          260,000 19,000 -          13,000 19 170,000 960 -          160 -          -          -          8 -          -          -          -          -          -          
3/91 -            -          -          -          -          -              -          -          -          180,000 1,800 -          -          -          -          -          -          -          -          -          -          -          -          
4/91 -            -          2,500 -          -          -              -          -          -          -          -          -          -          -          -          -          9 -          -          -          -          -          -          
5/91 190,000 -          2,400 470 330,000 10,000 -          1,500 ND -          -          ND 140 40 ND ND -          ND 190 -          -          ND ND
7/91 290,000 -          2,200 4,600 450,000 22,000 -          1,775 ND 120,000 1,200 -          180 -          -          -          -          -          -          -          -          -          -          ND ND
8/91 -            -          -          -          200 -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

10/91 240,000 -          1,300 -          -          710,000 66,000 -          1,990 ND 130,000 ND ND 280 -          -          -          ND -          220 -          -          -          ND ND -          
2/92 125,000 -          940 -          -          -          83,000 -          1,250 ND 4,700 ND -          88 -          -          -          7 -          -          -          -          -          -          ND -          
3/92 -            -          -          -          -          -          -              -          -          -          -          1,700 -          -          -          -          -          -          -          -          -          -          -          -          -          -          
4/92 96,000 -          1,500 -          270 -          100,000 -          2,000 ND 5,800 240 ND 85 -          ND ND 7 ND 470 -          -          -          470 ND -          
7/92 160,000 -          1,500 -          -          -          360,000 -          500 ND 2,600 140 -          57 -          -          -          6 -          -          -          -          -          -          ND -          

10/92 -            -          -          -          -          -          -              -          -          -          -          -          -          -          -          -          -          -          -          1,200 -          -          -          -          -          -          
11/92 420,000 -          5,400 -          190 -          240,000 -          1,200 ND 10,000 200 ND 33 -          -          -          8 -          -          -          -          -          ND ND -          
1/93 250,000 -          5,900 -          -          -          160,000 -          1,200 36 3,700 120 -          19 -          -          -          ND -          -          -          -          -          -          ND -          
4/93 320,000 -          7,800 -          110 -          170,000 -          630 ND 33,000 100 ND 15 -          ND ND 6 ND 1,200 -          -          -          ND ND -          
7/93 270,000 -          9,000 -          -          -          160,000 -          1,000 ND 28,000 75 -          75 -          -          -          ND -          -          -          -          -          -          ND -          
9/93 -            -          -          -          -          -          -              -          -          -          -          -          -          -          -          -          -          -          -          1,200 -          -          -          -          -          -          

10/93 240,000 -          -          -          93 -          250,000 -          750 ND 53,000 120 ND 10 -          -          -          ND -          -          -          -          -          ND ND -          
11/93 -            -          -          -          -          -          245,000 -          750 -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
12/93 -            -          -          -          -          -          -              -          -          -          -          -          -          -          -          -          -          ND -          ND -          -          -          -          -          -          
1/94 220,000 -          9,400 -          -          -          190,000 -          750 ND 25,000 120 -          10 -          -          -          -          -          -          -          -          -          -          -          -          
2/94 -            -          -          -          -          -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
4/94 500,000 -          6,700 -          58 -          180,000 -          330 ND 40,000 88 ND 8 7 ND ND ND ND 2,400 -          -          -          ND ND -          
5/94 -            -          -          -          -          -          -              -          -          ND -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
7/94 300,000 -          4,430 -          -          -          310,000 -          340 ND 37,000 89 -          9 -          -          -          ND -          ND -          -          -          ND ND -          

10/94 260,000 -          2,600 -          49 -          239,000 -          1,250 ND 38,000 100 ND ND -          -          -          ND -          2,000 -          -          -          ND ND -          
1/95 380,000 -          5,000 -          -          -          250,000 -          510 ND 45,000 810 -          54 -          -          -          ND -          -          -          -          -          -          37 -          
3/95 220,000 -          4,600 -          -          -          1,040,000 -          460 ND 30,000 96 ND ND -          -          -          ND -          2,000 -          -          -          ND ND -          
6/95 190,000 -          2,900 1,100 34 -          97,000 -          820 ND 33,000 93 ND ND ND ND ND ND ND 2,400 -          -          -          ND ND -          
9/95 170,000 -          7,200 15,000 -          -          170,000 -          250 12 22,000 140 -          ND -          -          -          -          -          2,600 -          -          -          -          1,300 -          

12/95 910,000 -          9,200 19,000 -          -          120,000 -          340 ND 20,000 130 -          ND -          -          -          -          -          2,600 -          -          -          -          ND -          
1/96 -            -          -          -          25 -          -              -          -          -          -          -          ND -          14 -          -          ND -          -          -          ND -          ND -          -          
2/96 -            -          -          -          31 -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
3/96 510,000 -          4,800 16,000 23 -          140,000 -          1,600 ND 23,000 130 -          ND -          -          -          -          -          3,300 -          -          -          -          ND -          
5/96 220,000 -          9,800 14,000 26 -          140,000 -          1,100 ND 29,000 140 ND ND -          ND ND ND ND 2,400 -          ND -          ND ND -          

6/11/96 -            -          -          -          24 -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
6/27/96 -            -          -          -          23 -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          

7/96 -            -          -          -          27 -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
8/96 -            -          -          -          24 -          -              -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          -          
9/96 260,000 -          5,000 11,000 27 -          100,000 -          2,900 ND 43,000 330 -          ND -          -          -          -          -          2,400 -          ND -          -          ND -          

12/03/96 220,000 -          4,200 12,000 24 -          100,000 -          600 ND 35,000 140 ND 5.7 6.5 -          -          ND -          2,000 -          ND -          ND ND -          
12/16/96 -            -          -          -          26 -          -              -          -          -          -          -          -          12 -          -          -          -          -          -          -          -          -          -          -          -          
3/04/97 160,000 -          2,700 11,000 28 -          94,000 -          1,100 ND 30,000 140 -          16 6.0 -          -          -          -          2,100 -          ND -          -          ND -          
3/21/97 -            -          -          -          -          -          -              -          -          -          -          -          -          -          5.1 -          -          -          -          -          -          ND -          -          ND -          

6/97 180,000 -          4,200 9,800 27 -          93,000 -          600 ND 25,000 110 ND 12 ND ND ND ND ND 2,000 -          ND -          ND ND -          
12/97 -            -          -          9,600 -          -          -              -          630 ND -          110 -          16 -          -          -          ND -          3,200 -          ND -          ND ND -          
6/98 -            -          -          8,100 -          -          55,000 -          860 ND -          83 -          8.1 ND ND ND ND -          2,500 -          ND -          ND ND -          

12/98 -            -          -          8,600 (1) -          -              (1) 490 ND -          65 -          ND (1) -          -          ND -          2,400 -          ND -          ND 5.3 -          
6/99 150,000 -          1,700 2,800 (1) -          130,000 (1) 650 ND 6,900 82 -          ND ND ND ND ND -          2,700 -          (2) -          -          ND -          

12/99 -            -          -          9,900 (1) -          -              (1) 450 ND -          82 -          ND (1) -          -          ND -          (2) -          ND -          -          7.4 -          
7/00 -            -          -          7,100 -          -          -              -          440 ND -          99 -          7.2 (1) -          -          ND -          84 -          ND -          -          ND -          

12/00 -            -          -          7,100 22 -          300,000 (1) 340 ND -          58 -          ND (1) ND ND ND -          18 -          ND -          ND 11 -          
7/01 100,000 -          330 11,000 32 -          180,000 160 450 ND 6,200 70 -          260 ND ND ND ND -          98 -          ND -          -          6.9 -          

12/01 -            -          -          11,100 -          -          -              -          227 ND -          41.4 -          ND (1) -          -          ND -          206 -          11.4 -          -          12.4 -          
6/02 -            -          -          15,000 -          -          -              -          350 ND -          28 -          84 ND -          -          ND -          55 -          ND -          -          ND -          

12/02 -            -          -          24,000 (1) -          520,000 (1) 330 ND -          26 -          62 ND ND ND ND -          ND -          ND -          ND 30.0 -          
6/03 32,000 -          130 46,000 (1) -          -              (1) 280 ND 12,000 11 -          ND ND -          -          ND -          ND -          5.4 -          ND ND -          

12/03 -            -          -          68,000 (1) -          380,000 (1) 210 ND -          9.7 -          38 ND ND ND ND -          ND -          ND -          - ND -          
6/04 -            -          -          9,500 (1) -          (1) 170 240 ND -          ND -          470 (1) -          ND ND -          5 -          ND NS ND ND -          

12/04 -            -          -          17,000 -          -          380,000 -          590 9.2 -          ND -          10 ND ND ND ND -          7.5 -          ND -          ND ND -          
6/05 61,000 -          56 32,000 160 -          -              (1) 400 ND 9,700 ND ND 19 ND -          -          ND -          ND -          ND -          ND 13 -          

12/05 -            -          -          130 120 -          450,000 (1) 350 ND -          5.2 -          130 (1) ND ND ND -          ND -          ND -          ND 19 -          
6/06 -            -          -          33,000 -          -          -              -          280 ND -          10 -          460 ND -          -          ND -          14 -          ND -          ND 5.6 -          

12/06 -            -          -          200,000 170 -          390,000 150 95 ND -          ND -          320 ND ND ND ND -          120 -          ND -          ND 9 -          
6/07 71,000 -          140 29,000 170 -          380,000 120 400 ND 15,000 21 -          400 ND ND ND ND -          33 -          ND -          ND (1) -          

12/07 0 -          -          20,000 -          -          -              -          190 ND -          ND -          150 -          -          -          ND -          300 -          ND -          ND ND -          
12/08 150,000 -          -          98,000 190 -          530,000 100 970 ND 4,800 11 -          410 ND ND ND ND -          270 -          ND -          ND ND -          
12/09 130,000 -          37 130,000 860 -          520,000 78 1,200 ND 4,400 10 -          1,500 ND ND ND (2) -          34 -          ND -          ND ND -          
6/10 160,000 210         28 67,000 370 (1) 490,000 (1) 2,000 ND 8,100 7.7 ND 570 ND ND ND ND ND 410 ND ND (1) ND ND (1) 16 9 8.2 45* 920* ND ND

12/10 -            -          -          92,000 -          -          -              -          1,500 ND -          5.3 -          82 -          -          -          ND -          540 -          ND -          ND ND -          10 10 ND 43 1,100 ND ND
6/11 -            -          -          150,000 1,200 -          350,000 (1) 2,400 ND -          5.4 -          91 ND ND ND ND -          260 -          ND -          ND ND -          11 ND ND 59 1,400 ND ND

12/11 -            -          -          270,000 -          -          -              -          2,100 ND -          8.6 -          20 ND -          -          ND -          620 -          ND -          ND ND -          10 ND ND 60 2,500 ND ND ND ND 64

Notes: (1)  Well was dry or contained insufficient groundwater to sample. ND = Not Detected Above Laboratory Reportable Limits * = Samples were collected in September 2010
(2)  Well was not accessible during sampling event. - = Not Sampled
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Figure 12a
MW-8 Historical TCE Concentrations      
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Figure 14c
MW-10 Historical TCE Concentrations      
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Figure 14d
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Figure 15a
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Figure 16a
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Figure 16c
MW-15 Historical TCE Concentrations
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Figure 17a
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Figure 17c
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APPENDIX A 
 

TCE Recovery and Discharge Calculations 



RHEEM MANUFACTURING COMPANY - MILLEDGEVILLE, GEORGIA
Appendix A

TCE Recovery and Discharge Calculations
January 2011 to December 2011

Average Monthly Flow Rates at Each Recovery Well (gpm)

Monitoring Total Flow Avg Flow Total Flow Avg Flow Total Flow Avg Flow Total Flow Avg Flow Total Flow Avg Flow
Period (gal) (gpm) (gal) (gpm) (gal) (gpm) (gal) (gpm) (gal) (gpm)

January 45,759 1.03 274,806 6.16 60,342 1.35 375,561 8.41 756,468 16.95
February 40,940 1.02 249,797 6.20 41,665 1.03 339,374 8.42 671,776 16.66

March 37,946 0.85 260,621 5.84 45,570 1.02 375,682 8.42 719,819 16.12
April 38,138 0.88 196,966 4.56 42,249 0.98 353,422 8.18 630,775 14.60
May 28,041 0.63 244,058 5.47 42,326 0.95 327,629 7.34 642,054 14.38
June 40,335 0.93 260,735 6.04 39,327 0.91 150,047 3.47 490,444 11.35
July 41,636 0.93 249,490 5.59 41,437 0.93 286,213 6.41 618,776 13.86

August 39,050 0.87 228,001 5.11 43,582 0.98 279,689 6.27 590,322 13.22
September 36,304 0.84 217,914 5.04 54,226 1.26 267,254 6.19 575,698 13.33

October 37,400 0.84 233,620 5.23 56,194 1.26 290,212 6.50 617,426 13.83
November 35,228 0.82 219,255 5.08 51,700 1.20 271,234 6.28 577,417 13.37
December 34,729 0.78 227,131 5.09 49,450 1.11 282,244 6.32 593,554 13.30

Average Groundwater Flow
(gpm) 0.87 5.45 1.08 6.85 14.25

Total Groundwater
Recovered (gal) 455,506         2,862,394          568,068         3,598,561          7,484,529          

Total Groundwater Volume Recovered During Reporting Period = 7,484,529          gal

TCE Effluent Concentrations and Flow Rates at the Overflow Weir

Monitoring
Period

January
February

March
April
May
June
July

August
September

October
November
December

Annual Average / Total
* = Based on recovery well water meter readings which were higher than the sewer discharge meter readings.

 
Conversion of Average TCE Concentration (ug/L) to (lb/day)

14.25 gal/min x 3.79 L/gal  = 53.96 L/min
53.96 L/min x 60 min/hour  = 3237.309 L/hour

3237.31 L/hour x 24 hrs/day  = 77,695 L/day
77,695 L/day x 8.458 mg/L  = 657,174 mg/day

657,174 mg/day x 0.001 g/mg  = 657.17 g/day
657.17 g/day x 0.0022 lb/g  = 1.45 lb/day

Total Weight of TCE Discharged to POTW = 528.8 lbs
1.45 lb/day * 365 days

Total Weight of TCE Recovered = 1057.6 lbs
Based on diversion of approximately 50% of recovered groundwater through the air stripper

577,417 13.37 0.93

9,600 575,698 13.33 1.54
9,300

10,000 593,554 13.74 1.65
5,800

13.86 0.53
9,600 590,322 13.22

8,458 7,484,529 14.25 1.45

7,800

5,400 490,444 10.99 0.71

617,426 14.29 1.60

3,200 618,776

1.3214.13
11,000 719,819 16.12

1.53

6,800 642,054 14.38 1.18

RW-4RW-1

2.13
11,000 671,776 16.66 2.20

(gpm)
Monthly Average

630,775

12,000 756,468

Total Recovery Wells

TCE Concentration Effluent Flow to POTW* Effluent Flow Rate* TCE Discharge

RW-2 RW-3

16.95

Average
(lb/day)(ug/L)

2.44

Total Flow Average
(gal)



 

 

APPENDIX B 
 

Monitoring Well Analytical Data (December 2011 Sampling Event) 
 



December 23, 2011

Dear Order No:

RE:

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

FAX:
TEL:

25

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

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

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

project Case Narrative. 

AES’ certifications are as follows:

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

soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/11-06/30/12.

-AIHA Certification ID #100671 for  Industrial Hygiene samples (Organics, Inorganics), 

Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental Microbiology (Fungal) 

effective until 09/01/13.

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

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

(404) 315-9113
(404) 315-8509

Project Manager

1112G76

Justin Vickery
Environmental Planning Specialists, Inc.
1050 Crown Pointe Parkway
Atlanta GA 30338

Rheem

James Forrest

12/16/2011 4:10:00 PM

Justin Vickery:
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28-Dec-11Date:Analytical Environmental Services, Inc

Client:

Case NarrativeRheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

1112G76

Volatile Organic Compounds Analysis by Method 8260B:

Percent recovery for the internal standard compound 1,4-Dichlorobenzene-d4 on sample 1112G76-021A was outside control 

limits biased low due to suspected matrix interference.
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1112G76-001A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/13/2011 11:30:00 AM

11247-MW-8

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 16:27 SB

  Surr: 4-Bromofluorobenzene 84.8 67.4-123 %REC 155743 1 12/21/2011 16:27 SB

  Surr: Dibromofluoromethane 107 75.5-128 %REC 155743 1 12/21/2011 16:27 SB

  Surr: Toluene-d8 83.5 70-120 %REC 155743 1 12/21/2011 16:27 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-002A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/13/2011 11:40:00 AM

11347-MW-15

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 18:20 SB

  Surr: 4-Bromofluorobenzene 90.6 67.4-123 %REC 155743 1 12/21/2011 18:20 SB

  Surr: Dibromofluoromethane 101 75.5-128 %REC 155743 1 12/21/2011 18:20 SB

  Surr: Toluene-d8 85.1 70-120 %REC 155743 1 12/21/2011 18:20 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-003A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/13/2011 3:00:00 PM

11347-MW-19

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 18:48 SB

  Surr: 4-Bromofluorobenzene 82.1 67.4-123 %REC 155743 1 12/21/2011 18:48 SB

  Surr: Dibromofluoromethane 100 75.5-128 %REC 155743 1 12/21/2011 18:48 SB

  Surr: Toluene-d8 80.1 70-120 %REC 155743 1 12/21/2011 18:48 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-004A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/13/2011 3:35:00 PM

11347-MW-32

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/22/2011 16:45 SB

  Surr: 4-Bromofluorobenzene 80.6 67.4-123 %REC 155743 1 12/22/2011 16:45 SB

  Surr: Dibromofluoromethane 103 75.5-128 %REC 155743 1 12/22/2011 16:45 SB

  Surr: Toluene-d8 96.3 70-120 %REC 155743 1 12/22/2011 16:45 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-005A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/13/2011 3:50:00 PM

11347-MW-21

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 19:16 SB

  Surr: 4-Bromofluorobenzene 83.6 67.4-123 %REC 155743 1 12/21/2011 19:16 SB

  Surr: Dibromofluoromethane 104 75.5-128 %REC 155743 1 12/21/2011 19:16 SB

  Surr: Toluene-d8 87.1 70-120 %REC 155743 1 12/21/2011 19:16 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-006A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 9:35:00 AM

11348-MW-12A

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 19:44 SB

  Surr: 4-Bromofluorobenzene 83.2 67.4-123 %REC 155743 1 12/21/2011 19:44 SB

  Surr: Dibromofluoromethane 108 75.5-128 %REC 155743 1 12/21/2011 19:44 SB

  Surr: Toluene-d8 88.8 70-120 %REC 155743 1 12/21/2011 19:44 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-007A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 11:25:00 AM

11348-MW-31

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/22/2011 17:13 SB

  Surr: 4-Bromofluorobenzene 81 67.4-123 %REC 155743 1 12/22/2011 17:13 SB

  Surr: Dibromofluoromethane 103 75.5-128 %REC 155743 1 12/22/2011 17:13 SB

  Surr: Toluene-d8 97.3 70-120 %REC 155743 1 12/22/2011 17:13 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-008A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 11:40:00 AM

11348-MW-30

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 20:13 SB

  Surr: 4-Bromofluorobenzene 83 67.4-123 %REC 155743 1 12/21/2011 20:13 SB

  Surr: Dibromofluoromethane 105 75.5-128 %REC 155743 1 12/21/2011 20:13 SB

  Surr: Toluene-d8 86.9 70-120 %REC 155743 1 12/21/2011 20:13 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-009A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 3:10:00 PM

11348-MW-10

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 8.6 5.0 ug/L 155743 1 12/21/2011 20:41 SB

  Surr: 4-Bromofluorobenzene 121 67.4-123 %REC 155743 1 12/21/2011 20:41 SB

  Surr: Dibromofluoromethane 112 75.5-128 %REC 155743 1 12/21/2011 20:41 SB

  Surr: Toluene-d8 90.5 70-120 %REC 155743 1 12/21/2011 20:41 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-010A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 4:30:00 PM

11348-MW-25

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 21:10 SB

  Surr: 4-Bromofluorobenzene 80.7 67.4-123 %REC 155743 1 12/21/2011 21:10 SB

  Surr: Dibromofluoromethane 105 75.5-128 %REC 155743 1 12/21/2011 21:10 SB

  Surr: Toluene-d8 87.3 70-120 %REC 155743 1 12/21/2011 21:10 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-011A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 4:45:00 PM

11348-MW-29

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/21/2011 21:38 SB

  Surr: 4-Bromofluorobenzene 87.9 67.4-123 %REC 155743 1 12/21/2011 21:38 SB

  Surr: Dibromofluoromethane 108 75.5-128 %REC 155743 1 12/21/2011 21:38 SB

  Surr: Toluene-d8 89.1 70-120 %REC 155743 1 12/21/2011 21:38 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-012A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 5:00:00 PM

11348-MW-26

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/22/2011 08:28 SB

  Surr: 4-Bromofluorobenzene 86.5 67.4-123 %REC 155743 1 12/22/2011 08:28 SB

  Surr: Dibromofluoromethane 115 75.5-128 %REC 155743 1 12/22/2011 08:28 SB

  Surr: Toluene-d8 93.6 70-120 %REC 155743 1 12/22/2011 08:28 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-013A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/14/2011 6:40:00 PM

11348-MW-22

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155743 1 12/22/2011 00:56 SB

  Surr: 4-Bromofluorobenzene 82.9 67.4-123 %REC 155743 1 12/22/2011 00:56 SB

  Surr: Dibromofluoromethane 114 75.5-128 %REC 155743 1 12/22/2011 00:56 SB

  Surr: Toluene-d8 92.8 70-120 %REC 155743 1 12/22/2011 00:56 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-014A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011 11:10:00 AM

11349-MW-12

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 20 5.0 ug/L 155743 1 12/22/2011 01:24 SB

  Surr: 4-Bromofluorobenzene 82 67.4-123 %REC 155743 1 12/22/2011 01:24 SB

  Surr: Dibromofluoromethane 119 75.5-128 %REC 155743 1 12/22/2011 01:24 SB

  Surr: Toluene-d8 89.9 70-120 %REC 155743 1 12/22/2011 01:24 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-015A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011 11:55:00 AM

11349-MW-33

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 64 5.0 ug/L 155743 1 12/22/2011 17:42 SB

  Surr: 4-Bromofluorobenzene 80.2 67.4-123 %REC 155743 1 12/22/2011 17:42 SB

  Surr: Dibromofluoromethane 107 75.5-128 %REC 155743 1 12/22/2011 17:42 SB

  Surr: Toluene-d8 97.3 70-120 %REC 155743 1 12/22/2011 17:42 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-016A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011 2:10:00 PM

11349-MW-17

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 620 50 ug/L 155743 10 12/22/2011 15:48 SB

  Surr: 4-Bromofluorobenzene 80.5 67.4-123 %REC 155743 10 12/22/2011 15:48 SB

  Surr: Dibromofluoromethane 103 75.5-128 %REC 155743 10 12/22/2011 15:48 SB

  Surr: Toluene-d8 96.1 70-120 %REC 155743 10 12/22/2011 15:48 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-017A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011 3:15:00 PM

11349-MW-27

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 60 5.0 ug/L 155743 1 12/22/2011 01:53 SB

  Surr: 4-Bromofluorobenzene 85.6 67.4-123 %REC 155743 1 12/22/2011 01:53 SB

  Surr: Dibromofluoromethane 116 75.5-128 %REC 155743 1 12/22/2011 01:53 SB

  Surr: Toluene-d8 90.4 70-120 %REC 155743 1 12/22/2011 01:53 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-018A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011 3:50:00 PM

11349-MW-24

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 10 5.0 ug/L 155743 1 12/22/2011 02:21 SB

  Surr: 4-Bromofluorobenzene 85.2 67.4-123 %REC 155743 1 12/22/2011 02:21 SB

  Surr: Dibromofluoromethane 114 75.5-128 %REC 155743 1 12/22/2011 02:21 SB

  Surr: Toluene-d8 92 70-120 %REC 155743 1 12/22/2011 02:21 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-019A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011 4:40:00 PM

11349-MW-7

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 2100 100 ug/L 155743 20 12/22/2011 15:19 SB

  Surr: 4-Bromofluorobenzene 80.6 67.4-123 %REC 155743 20 12/22/2011 15:19 SB

  Surr: Dibromofluoromethane 102 75.5-128 %REC 155743 20 12/22/2011 15:19 SB

  Surr: Toluene-d8 96.6 70-120 %REC 155743 20 12/22/2011 15:19 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-020A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011 3:10:00 PM

11349-MW-28

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 2500 100 ug/L 155743 20 12/22/2011 18:38 SB

  Surr: 4-Bromofluorobenzene 82.3 67.4-123 %REC 155743 20 12/22/2011 18:38 SB

  Surr: Dibromofluoromethane 105 75.5-128 %REC 155743 20 12/22/2011 18:38 SB

  Surr: Toluene-d8 99.8 70-120 %REC 155743 20 12/22/2011 18:38 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-021A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/15/2011

11349-DUP1

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 2400 100 ug/L 155782 20 12/23/2011 11:18 SB

  Surr: 4-Bromofluorobenzene 93.9 67.4-123 %REC 155782 20 12/23/2011 11:18 SB

  Surr: Dibromofluoromethane 114 75.5-128 %REC 155782 20 12/23/2011 11:18 SB

  Surr: Toluene-d8 90.7 70-120 %REC 155782 20 12/23/2011 11:18 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-022A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Groundwater

12/16/2011 9:15:00 AM

11350-MW-3A

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 270000 25000 ug/L 155782 5000 12/22/2011 14:22 SB

  Surr: 4-Bromofluorobenzene 82.7 67.4-123 %REC 155782 5000 12/22/2011 14:22 SB

  Surr: Dibromofluoromethane 99.9 75.5-128 %REC 155782 5000 12/22/2011 14:22 SB

  Surr: Toluene-d8 94.7 70-120 %REC 155782 5000 12/22/2011 14:22 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-023A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Aqueous

12/16/2011 12:35:00 PM

11350-RINSATE

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155782 1 12/22/2011 07:59 SB

  Surr: 4-Bromofluorobenzene 83.1 67.4-123 %REC 155782 1 12/22/2011 07:59 SB

  Surr: Dibromofluoromethane 121 75.5-128 %REC 155782 1 12/22/2011 07:59 SB

  Surr: Toluene-d8 93.8 70-120 %REC 155782 1 12/22/2011 07:59 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-024A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Waste Water

12/16/2011 12:45:00 PM

11350-EFFLUENT

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene 10000 500 ug/L 155782 100 12/22/2011 14:51 SB

  Surr: 4-Bromofluorobenzene 82.4 67.4-123 %REC 155782 100 12/22/2011 14:51 SB

  Surr: Dibromofluoromethane 100 75.5-128 %REC 155782 100 12/22/2011 14:51 SB

  Surr: Toluene-d8 95.9 70-120 %REC 155782 100 12/22/2011 14:51 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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1112G76-025A

28-Dec-11Date:Analytical Environmental Services, Inc

Analyses Date Analyzed
Dilution 

Factor
BatchIDUnitsQual

Reporting 

Limit
Result

Client:

Aqueous

12/16/2011

TRIP BLANK

Matrix:

Collection Date:

Client Sample ID:

Rheem

Environmental Planning Specialists, Inc.

Lab ID:

Project:

Analyst

Tag Number:Lab Order 1112G76

(SW5030B)TCL VOLATILE ORGANICS    SW8260B

Trichloroethene BRL 5.0 ug/L 155782 1 12/22/2011 00:28 SB

  Surr: 4-Bromofluorobenzene 84.8 67.4-123 %REC 155782 1 12/22/2011 00:28 SB

  Surr: Dibromofluoromethane 117 75.5-128 %REC 155782 1 12/22/2011 00:28 SB

  Surr: Toluene-d8 90.8 70-120 %REC 155782 1 12/22/2011 00:28 SB

Qualifiers:    *       Value exceeds maximum contaminant level

BRL   Below reporting limit

H      Holding times for preparation or analysis exceeded

N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

Narr    See case narrative

NC      Not confirmed

 <        Less than Result value

>      Greater than Result value  J         Estimated value detected below Reporting Limit
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23-Dec-11Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Rheem

1112G76

Environmental Planning Specialists, Inc.

155743

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155743MBLK 12/21/2011TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 211778MB-155743

4429454

Trichloroethene 5.0BRL 00 0 0 0 0 0 0

  Surr: 4-Bromofluorobenzene 043.20 050 0 86.4 67.4 123 0 0

  Surr: Dibromofluoromethane 055.47 050 0 111 75.5 128 0 0

  Surr: Toluene-d8 044.21 050 0 88.4 70 120 0 0

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155743LCS 12/21/2011TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 211778LCS-155743

4429452

Trichloroethene 5.052.58 050 0 105 70 130 0 0

  Surr: 4-Bromofluorobenzene 054.74 050 0 109 67.4 123 0 0

  Surr: Dibromofluoromethane 054.43 050 0 109 75.5 128 0 0

  Surr: Toluene-d8 054.78 050 0 110 70 120 0 0

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155743MS 12/21/2011TCL VOLATILE ORGANICS    SW8260B

11247-MW-8 Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 2117781112G76-001AMS

4430151

Trichloroethene 5.061.62 050 0 123 68.3 149 0 0

  Surr: 4-Bromofluorobenzene 055.67 050 0 111 67.4 123 0 0

  Surr: Dibromofluoromethane 048.53 050 0 97.1 75.5 128 0 0

  Surr: Toluene-d8 049.24 050 0 98.5 70 120 0 0

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155743MSD 12/21/2011TCL VOLATILE ORGANICS    SW8260B

11247-MW-8 Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 2117781112G76-001AMSD

4430155

Trichloroethene 5.067.91 17.750 0 136 68.3 149 61.62 9.71

Qualifiers:   

 J              Estimated value detected below Reporting Limit

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

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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23-Dec-11Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Rheem

1112G76

Environmental Planning Specialists, Inc.

155743

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155743MSD 12/21/2011TCL VOLATILE ORGANICS    SW8260B

11247-MW-8 Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 2117781112G76-001AMSD

4430155

  Surr: 4-Bromofluorobenzene 051.73 050 0 103 67.4 123 55.67 0

  Surr: Dibromofluoromethane 049.95 050 0 99.9 75.5 128 48.53 0

  Surr: Toluene-d8 050.52 050 0 101 70 120 49.24 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

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

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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23-Dec-11Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Rheem

1112G76

Environmental Planning Specialists, Inc.

155782

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155782MBLK 12/21/2011TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 211876MB-155782

4430230

Trichloroethene 5.0BRL 00 0 0 0 0 0 0

  Surr: 4-Bromofluorobenzene 042.44 050 0 84.9 67.4 123 0 0

  Surr: Dibromofluoromethane 051.75 050 0 104 75.5 128 0 0

  Surr: Toluene-d8 043.17 050 0 86.3 70 120 0 0

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155782LCS 12/21/2011TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 211876LCS-155782

4430227

Trichloroethene 5.054.33 050 0 109 70 130 0 0

  Surr: 4-Bromofluorobenzene 052.94 050 0 106 67.4 123 0 0

  Surr: Dibromofluoromethane 050.48 050 0 101 75.5 128 0 0

  Surr: Toluene-d8 051.41 050 0 103 70 120 0 0

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155782MS 12/22/2011TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 2118761112G98-009AMS

4430259

Trichloroethene 2503750 02500 1012 110 68.3 149 0 0

  Surr: 4-Bromofluorobenzene 02936 02500 0 117 67.4 123 0 0

  Surr: Dibromofluoromethane 02800 02500 0 112 75.5 128 0 0

  Surr: Toluene-d8 02732 02500 0 109 70 120 0 0

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155782MSD 12/22/2011TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 2118761112G98-009AMSD

4430264

Trichloroethene 2504194 17.72500 1012 127 68.3 149 3750 11.2

Qualifiers:   

 J              Estimated value detected below Reporting Limit

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

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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23-Dec-11Date:Analytical Environmental Services, Inc

Client:

BatchID:Workorder:

Project Name:
ANALYTICAL QC SUMMARY REPORT

Rheem

1112G76

Environmental Planning Specialists, Inc.

155782

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

SampleType: BatchID: Analysis Date: Seq No:TestCode: 155782MSD 12/22/2011TCL VOLATILE ORGANICS    SW8260B

Units: Prep Date:Sample ID: Client ID: Run No:ug/L 12/21/2011 2118761112G98-009AMSD

4430264

  Surr: 4-Bromofluorobenzene 02954 02500 0 118 67.4 123 2936 0

  Surr: Dibromofluoromethane 02884 02500 0 115 75.5 128 2800 0

  Surr: Toluene-d8 02700 02500 0 108 70 120 2732 0

Qualifiers:   

 J              Estimated value detected below Reporting Limit

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

  N      Analyte not NELAC certified

B      Analyte detected in the associated method blank

  E      Estimated (value above quantitation range)

  S      Spike Recovery outside limits due to matrix

 <        Less than Result value>             Greater than Result value

R      RPD  outside limits due to matrix

Rpt Lim  Reporting Limit
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APPENDIX H 
 

Supplement to Update 1, April 17, 2013 
 



Appendix H as of April 2013 

Supplement to Rheem Updated VRP Application as of October 10, 2012 

Near‐term and Anticipated Future Remedial Action Measures 

1. Near‐term	Remedial	Action	Measures	
Near‐term remedial actions to be performed by Rheem Manufacturing Company (“Rheem”) to address 

the release of TCE at the facility will  include 1) continuance of operation of the pump‐and‐treat  (P&T) 

recovery system to address the release in the TCE source area and 2) evaluation and implementation of 

a groundwater treatment system to manage the migration of dissolved TCE.  

A. Rheem will continue to operate and maintain the current P&T system in the TCE source area during 

the  forthcoming  source  area  characterization  and  technology  evaluation.  The  current  system  is 

comprised  of  four  recovery  wells  and  a  central  air‐stripper  treatment  system  (Figure  1).  At 

completion of source area characterization and  technology evaluation, Rheem will  implement  the 

remedial action measure determined  to be most appropriate  for meeting  the goal of source area 

TCE  reduction, whether  that  is  continued  operation  of  the  current  P&T  system,  operation  of  a 

modified P&T system, or  replacement of  the P&T system with measures deemed better  suited  to 

achieving the source area TCE reduction goal. 

 

B. Near‐term  remedial  actions  to  manage  the  migration  of  dissolved  TCE  include  both  additional 

groundwater assessment along the Property’s western boundary and expansion of the Accelerated 

Remediation  Technologies,  Inc.  (“ART”)  pilot  program  initiated  in  2012.  Rheem  intends  to  install 

addition well clusters along the Property’s western boundary to supplement the current monitoring 

well  network  (Figure  2).  This will  be  done  to  further  develop  the  conceptual  site model  of  the 

groundwater  plume  and  guide  in  the  placement  of  additional ART wells.  The ART  pilot  program 

initiated in 2012 entailed a two‐point ART system placed near the centerline of the TCE plume.  The 

pilot system will be expanded and upon completion is anticipated to include a total of five ART wells 

(Figure 2). 

2. Anticipated	Future	Remedial	Action	Measures	
Future  remedial  actions  are  anticipated  to  include  implementation  of  source  area  remediation  and 

operation  of  the  ART  system  to manage  the migration  of  dissolved  TCE  at  the  Property’s  western 

boundary. 

A. Based on  the current conceptual site model, source area  remediation  is expected  to  include both 

vadose zone  soils and  the  saturated zone  in  the TCE  source area. As  indicated, near‐term actions 

including  source  area  characterization  and  technology  evaluation will  guide  the  future  remedial 

action measures for the TCE source area.  Probable remedial action measures to address the source 



area were  described  in  the Voluntary Remediation  Program Application, Update  1  (EPS, October 

2012). The current P&T system  is not considered a comprehensive  long‐term remedial option as  it 

will  not  address  vadose  zone  soils  and  is  not  expected  to  sufficiently  capture  all  TCE  impacted 

groundwater migrating  to  the west/southwest. However,  the  current  system  or  variation  of  the 

system may be used  in conjunction with other remedial action options subject to the forthcoming 

technology review and evaluation. 

B. Future  remedial  action  measures  to  manage  the  migration  of  dissolved  TCE  at  the  Property’s 

western boundary are anticipated to include operation and maintenance of the 5‐point ART system 

that  is expected  to be  installed  in 2013‐2014. The 5‐point system will be designed  to address  the 

centerline of the dissolved TCE plume based on the current conceptual site model of the TCE plume. 

The ART system may be expanded or supplemented with other measures  in  the  future subject  to 

need, based on an evaluation of the effectiveness of the 5‐point system. 
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Near-Term Remedial Action to Address Source Area TCE
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Near-Term Remedial Actions to Manage Migration of PCE at the Property’s Western Boundary
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