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1.0 Introduction

1.1 Over Vview

The Rome former Manufactured Gas Plant (MGP) site (Site) is located on West 1* Street in the City of
Rome, Floyd County, Georgia (Figure 1-1). In accordance with the Georgia Hazardous Sites
Response Act (HSRA), the definition of the Site includes all properties affected by the release of MGP
materials which consists of ten parcels, six of which were formerly owned by the Atlanta Gas Light
Company (AGLC). Currently, the parcels belong to the City of Rome, the County, and private
landowners. MGP operations were conducted primarily on a 20,000-square-foot parcel (Parcel 3)
located in the center of the Site, northwest of 1% Street. A former Central of Georgia Railroad right-of-
way (ROW) runs from the northeast to the southwest throughout the Site. The bank of the
Oostanaula River forms the northwest boundary of the Site. The approximate site boundary and
parcel locations are shown on the Parcel Location Map (checklist item #3) (Figure 1-2). For the
purposes of consistency with previous documents submitted for this Site, this document will use the
original parcel numbering system used during initial parcel certification. Since that time, the parcel
numbering system has been reorganized as shown on Figure 1-2.

In compliance with Consent Order #EPD-HSR-091, which AGLC signed with the Georgia Department
of Natural Resources, Environmental Protection Division (EPD) in May 2000, AGLC has completed
extensive environmental investigations and remedial actions at the Site. AGLC and its consultants
have submitted numerous documents to EPD presenting the investigation results to fully characterize
the geologic and hydrogeologic conditions at the Site and to assess the presence, concentrations, and
limits of facility releases of MGP constituents to Site soils, groundwater, surface water, and sediments.
Routine groundwater monitoring reports are currently submitted on a semiannual basis.

Soil remediation at the Site was conducted in phases between 1999 and 2003 and resulted in the
removal of approximately 57,000 tons of impacted soil and debris. Subsequently, the Compliance
Status Report (CSR) concluded that the parcels associated with the Site were in compliance with the
calculated Type 4 Risk Reduction Standards (RRS) for Site MGP constituents of interest (COl)
(RETEC 2001). Remedial activities to address impacted river sediments were conducted in 2001 and
consisted of the removal of 143 tons of sediments, followed in 2008 with the placement of stone to
prevent scouring (RETEC 2002). Consequently, groundwater has been the remaining environmental
medium for which compliance with the previously calculated Type 4 RRS has not been demonstrated.

The current corrective action for groundwater at the Site is monitored natural attenuation (MNA) in
accordance with the Corrective Action Plan (CAP) submitted in December 2000 (ThermoRetec
2000c), revised in April 2001 (ThermoRetec 2001), and approved in June of 2001. During the period
of post-remediation groundwater monitoring, only two monitoring wells (MW-404R and MW-504) have
exhibited dissolved constituent concentrations exceeding the Type 4 RRS for groundwater. While the
monitoring data have demonstrated that MNA is reducing concentrations of dissolved MGP
constituents and effectively limiting constituent migration, AGLC has continued to evaluate potentially
applicable remedial alternatives to address MGP-related residuals in the subsurface with the objective
of reducing the time to achieve groundwater RRS. A Focused Feasibility Study (FFS) was submitted
in December 2009, which concluded that more aggressive remedial measures were likely to be
ineffective or infeasible due to the proximity of structures, roadways, and utilities; therefore, MNA
provides appropriate and effective protection of human health and the environment (AECOM 2009b).
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In its response to the FFS dated March 15, 2010, EPD recommended that AGLC pursue one of three
potential courses of action, one of which consisted of submitting “...an application proposing site-
specific RRS pursuant to the Voluntary Remediation Program Act.” As a result, AGLC and AECOM
submitted a Voluntary Remediation Plan (VRP) and associated Voluntary Remediation Plan
Application Form and Checklist on September 3, 2010 to formally request admission of the Site into
the Voluntary Remediation Program. In its letter to AGLC dated March 14, 2011, EPD provided a
number of comments on the original VRP application package. Consequently, AGLC is submitting
this revised VRP application package to address those comments.

This VRP is organized in five sections. Following this introduction, Section 2 provides a summary of
environmental conditions at the Site, including a review of previously completed environmental
investigations and remedial actions, identification of current contaminant distributions in soils and
groundwater, and description of contaminant fate and transport mechanisms. Section 2 also provides
an updated human health risk assessment (HHRA) based on current Site conditions and recalculation
of applicable, site-specific Type 4 RRS. Section 3 presents the proposed remediation plan. Section 4
identifies the anticipated remediation plan implementation schedule, and Section 5 lists the references
cited in this document.

1.2  Qualifying Property
The qualifying properties included in this VRP application include:

e Parcels owned by Battey Downtown LLC (Parcel numbers J14D 020, 021, 022, 023, and 024)
e Parcel owned by Floyd County (Parcel number J14D 018)

e Parcels jointly owned by Floyd County and the City of Rome (Parcel number J14D 020A)

e Parcels owned by the City of Rome (Parcel number J14D 019 and 025)

e City of Rome ROW of West 1% Street between 2" Avenue and 3™ Avenue (does not have a
Parcel identification number)

Qualifying property details are included in the VRP Application Form and Checklist in Appendix A.
The Warranty Deed (checklist item #2) is included in Appendix B. A Georgia Professional Land
Surveyor (Donaldson, Garrett, & Associates, Inc.) was contracted to survey the West 1% Street
roadway and ROW for inclusion as a qualifying property in the VRP Application. This stamped survey
is included as Appendix C.

1.3 Qualify ing Applicant

AGLC is considered the qualified applicant and has secured written consent to enroll the parcels
solely owned by Battey Downtown LLC and the City of Rome in the VRP. AGLC is currently
coordinating with the Rome-Floyd County Development Authority for enroliment of Parcels J14D 018
and J14D 020A and expects to receive written approval to enroll these parcels in the VRP in May
2011. Qualifying applicant information is included in the VRP Application Form and Checklist in
Appendix A.

Voluntary Remediation Plan May 2011



AECOM Environment 2-1

2.0 Current Environmental Information

2.1 Site  History

Manufactured gas operations at the Rome facility began in approximately 1860. Initially, gas was
produced from pine wood or knots, and was converted to a coal gas operation in approximately 1875.
Around 1923, the manufacturing process was changed from coal gas to a combination of coal gas
and water gas. In approximately 1930, MGP operations ceased when natural gas became available
in Rome.

Historical MGP operations and associated structures were primarily located on Parcel 3. The
aboveground structures were removed from the Site between 1930 and 1941. In 1985, during the
redevelopment of the Rivers Place Shopping Center near the former MGP property, workers
uncovered a subsurface gas holder. This gas holder was subsequently investigated and remediated
under the direction of the United States Environmental Protection Agency (USEPA). Items in Section
2.0 apply to item 5 on the Voluntary Remediation Plan Form Checklist.

2.2 History of Environmental Investigations

Extensive environmental investigations have been completed at the Site from 1986 to 2007 to
characterize Site geologic and hydrogeologic conditions, and to evaluate impacts to soils and
groundwater resulting from MGP process residuals. A Consent Order (#EPD-HSR-227) was signed
by AGLC and EPD in May 2000 which specified required actions and schedules for subsequent
investigations, work plans, and remedial actions. A detailed timeline of investigation and remediation
activities, along with associated document submittals and regulatory correspondence, is provided as
Table 2-1. Figure 2-1 (checklist item #5.a.) shows the locations of all soil borings and monitoring wells
that have been used to characterize environmental conditions during the Site’s investigative history.

After remediation of the gas holder in 1985, a preliminary site reconnaissance was conducted by Law
Environmental, Inc. (now MACTEC) in 1986, and the USEPA determined that no further remedial
action would be planned for the facility. Subsequently, however, a preliminary assessment (1991) and
a site investigation (1992) were performed by Law (Law 1991 and 1992). Additionally, a Remedial
Investigation (RI) was conducted at the Site in 1996 by Law and Remediation Technologies, Inc.
(RETEC, now AECOM) and a RI/CSR was completed in 1997 (RETEC/Law 1997). Additional
investigations to supplement the CSR and aid in the development of a CAP were performed from
1997 through 1999. These investigations included the exploration of subsurface soils, groundwater
monitoring well installation, human and ecological receptor studies and risk assessments, and
extensive sampling and analysis of groundwater, river water, surface and subsurface soil, and river
sediments.

The results of these site investigations indicated that the highest concentrations of MGP constituents
were limited to a 0.5-acre area near the center of the former MGP facility and consisted of volatile
organic compounds (VOCs), primarily benzene, ethylbenzene, toluene, and xylenes (BTEX);
semivolatile organic compounds (SVOCs), predominantly methylated phenols and polycyclic aromatic
hydrocarbons (PAHSs); and metals and cyanide. Due to its commercial use, in accordance with

HSRA, non-residential Type 4 RRS were developed for the Site. The Type 4 RRS were approved by
EPD in a letter dated September 16, 1996. Comparison of soil and groundwater constituents detected
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during investigative activities to the Type 4 RRS indicated that certain PAHs and metals exceeded the
applicable RRS in soil, and BTEX, methylphenols, naphthalene, certain metals, and cyanide
exceeded the applicable RRS in groundwater. Additionally, evidence of impacts to river sediments
was noted near the shoreline adjacent to the Site. Action levels for sediments were developed based
on the results of human and ecological risk assessments and approved by the EPD. Only PAHSs (total
PAHSs) exceeded the action level of 2.7 milligrams per kilogram (mg/Kg) in sediments. No VOCs or
PAHs were detected in the surface water samples taken downstream of the Site. Barium was
detected in downstream samples but at levels at or below the background (upstream) concentration.
Historical soil and current groundwater data for the Site are presented in Tables 2-2 through 2-4,
respectively.

In February 1999, the Site was divided into four Operable Units (OUs):

e OU#1 — unsaturated soil in 7 parcels, the former Central of Georgia (COG) Railroad ROW,
and West 1% Street

e OU#2 — Oostanaula River

e OU#3 — unsaturated soil in the basements of the River Place building and under the attached
office building

o OU#4 — Site groundwater

Subsequent to remedial actions at OU#1 and OU#2 in 1999 and 2000 (discussed below), a
groundwater monitoring network was installed and post-remediation groundwater monitoring initiated
in June 2000. Additional sediment sampling was performed by Williams Environmental and a
Sediment Delineation Report was prepared indicating horizontal delineation of COl (MGP constituents
of interest) in river sediment.

In accordance with the 2001 CAP Addendum, groundwater monitoring was performed on a quarterly
basis until June 2002. In 2003, the monitoring frequency was reduced to semiannual, with quarterly
monitoring performed for cyanide only. Monitoring events include water level gauging, sampling and
analysis of VOCs, SVOCs (PAH and alkylphenols), metals, cyanide, and MNA parameters. Results of
the groundwater monitoring, as well as statistical evaluations of COI concentration trends and
estimates of the length of time required for COI concentrations to reach levels below the applicable
RRS, have been presented in the Annual Groundwater Monitoring Reports (RETEC 2002 to 2007)
and submitted to the EPD. Groundwater monitoring has continued at the Site, with reports submitted
on a semiannual basis, the most recent report was the annual groundwater monitoring report
submitted in December 2010 (ERM 2010).

In response to EPD’s concern regarding the time frame calculated for COls in groundwater to reach
RRS through natural attenuation processes, additional site investigation activities were conducted in
May and June 2007 as part of the FFS to identify and delineate soil impacts that may be acting as a
continuing source of COIl in groundwater. A total of 40 soil borings (SB-400 through SB439) were
advanced in the saturated zone below soil removal areas in the vicinity of wells MW-404R and MW-
504, and through the unsaturated zone within the utility corridor in the ROW and beneath West 1°
Street. The investigation documented occasional observations of isolated, discontinuous instances of
highly weathered BPLM in saturated zone soils beneath former excavation area adjacent to MW-404R
and MW-504, and in unsaturated zone soils adjacent to West 1% Street. Residual impacts in the
upper clayey units of the unsaturated zone were observed in a limited area (approximately 45 feet by
100 feet) at the southwest corner of the Site. These impacts were encountered as shallow as 7.5 feet
below ground surface (bgs) and as deep as 18 feet bgs. The horizontal limits of these visual impacts
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are shown on Figure 2-2 (checklist item #5.a.). The vertical limits of residual impacts are indicated in
cross sections (Figures 2-3 through 2-5 — checklist item #5.a.) and in the 2009 FFS report.

2.3 History of Remedial Actions

Under the direction of USEPA , the first remedial actions were conducted at the Site after discovery of
the gas holder in 1985. Remedial actions included the removal of the coal tar sludge contained in the
holder to the extent practicable, solidification of the remaining sludge with Pozzalime, and backfilling
of the excavation.

2.3.1 Soil Remediation

Data from the RI/CSR, previous site investigations, and additional investigations conducted along the
river bank were used to develop the lateral and vertical extent of soil impacts exceeding Type 4 RRS
in the unsaturated zone of OU#1. The extent of excavation to the south-southeast of the Site was
physically limited by the presence of West 1% Street and adjacent utility corridor. A CAP
(ThermoRetec 1999) recommending excavation of impacts in unsaturated zone soils was submitted
and approved by EPD in 1999. Soil removal activities were initiated in 1999 and completed in 2000.
Impacted soils were excavated at depths ranging from 2 feet bgs to the groundwater table (>24 feet
bgs) within the central portion of the Site. A total of 55,175 tons of non-hazardous soil and debris
were excavated and disposed in an approved Subtitle D landfill. This remedial action successfully
removed residual source material in the unsaturated zone consisting of tar-like material (TLM) and
byproduct-like material (BPLM). A total of 90,000 gallons of groundwater and storm water runoff
which had accumulated in the excavated areas were stored on-site, treated, and discharged to the
City of Rome publicly owned treatment works (POTW). Soil confirmation samples were collected and
results compared to the Type 4 RRS, and areas were over-excavated where required to meet RRS.
Confirmation samples verified that all impacted soils in the unsaturated zone of OU#1 were removed
and remaining soils were in compliance with the Type 4 RRS. Confirmation sample results for OU#1
are presented in Table 2-4 and final excavation areas/depths and sample locations are shown on
Figure 2-6. A Soil Removal Completion Report for OU#1 (ThermoRetec 1999) was submitted to the
EPD.

As indicated previously, unsaturated zone soils beneath the basement of the River Place Building
were designated as OU#3. A CAP for OU#3 (ThermoRetec 2000b) was submitted and approved by
EPD. Remedial actions were implemented in 2000 and consisted of demolition of the office building
attached to River Place Building to provide access to impacted soils, and excavation and disposal of
1,520 tons of non-hazardous soil and 1,300 tons of debris, and confirmation sampling. Soil
confirmation samples indicated that all areas of OU#3 were in compliance with Type 4 RRS.
Confirmation sample results for OU#3 are presented in Table 2-4 and sample locations are shown on
Figure 2-6. Remedial actions for OU#3 were documented in a Soil Removal Completion Report for
OU#3 (ThermoRetec 2000c) and approved by the EPD on April 30, 2001. The September 2001 CSR
concluded that “as a result of soil removal activities in July — September 1999, and August 2000, soil
in parcels 1, 2, 3, 4, 5, 6, 7, and 8 are in compliance with the Type 4 RRS for soil (RETEC 2001).

During 2003 supplemental soil investigations, one Type 4 RRS exceedance was detected on the
western portion of the COG ROW. Approximately 4 tons of soil and debris were excavated from the
impacted area. A Soil Removal Completion Report for Soil Under the 2" Avenue Bridge (RETEC
2004) was submitted and approved by EPD. Following these remedial actions, all portions of OU#1
were determined to be in compliance with the Type 4 RRS. OU#1 excavated areas and associated
depths are shown in Figure 2-6.
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2.3.2 Sedi ment Remediation

Sediment removal from the Oostanaula River was performed in October and November 2001.
Suction dredging was used to remove 6 inches of impacted sediments from the river bed over an area
measuring 140 feet by 25 feet. Dredging of the river bottom resulted in the removal of 142.82 tons of
dredged sediment and impacted debris and 3,214 gallons of impacted solidified water. The approved
CAP for River Sediments OU2 (ThermoRetec 2000) allowed impacts buried deeper within the
sediment to remain in place. Laboratory analytical data from river water samples collected after the
completion of sediment dredging and backfilling did not exhibit detectable concentrations of VOCs,
SVOCs, PCBs, or pesticides. A Sediment Remediation Completion Report was submitted in August
2002 (RETEC 2002).

In 2008, approximately 114 tons of Grade 3 stone was placed to cap the river sediment in order to
protect the current sediment cap from scouring. River water samples collected before, during, and
after the completion of armoring activities were all non-detect for VOCs, SVOCs, PCBs, and
pesticides. The Oostanaula River Scour Protection Placement Completion Report (ENSR 2008) was
submitted and a survey of the capped sediment area was conducted in 2009, which showed that
scouring since placement of the stone was insignificant (less than 0.5 foot). Consequently, the next
survey will be conducted in 2012. If scouring is again shown to be less than 0.5 foot, then sediment
remediation will be considered complete. In the event that unacceptable scouring of the sediment cap
is detected and requires additional armoring, surface water quality monitoring will be conducted in
conjunction with the armoring activities. This monitoring will consist of the following:

e Baseline sampling of the river will be conducted prior to initiation of armoring activities.
Surface water samples will be collected from locations upstream of the sediment cap, within
the capped area, and downstream of the capped area. Samples will be analyzed for VOCs,
SVOCs, and target analyte list (TAL) metals.

e Samples will be collected from the same locations during armoring, and following the
completion of armoring, and submitted for analyses of the same constituents analyzed during
baseline.

The area of sediment dredging and capping is shown in Figure 2-1.

2.3.3 Grou ndwater Remediation

Groundwater at the Rome MGP site was defined as OU#4. A number of remedial strategies were
evaluated for groundwater corrective action. Based on the small size of the plume exceeding Type 4
RRS, the lack of groundwater receptors for drinking water use, the existence of institutional controls,
and geochemical parameters which indicate the occurrence of intrinsic attenuation processes, MNA
was considered the appropriate corrective action for site groundwater. This strategy was presented to
the EPD in the September 2000 Groundwater CAP (ThermoRetec 2000c). EPD rejected the use of
MNA as the remedial strategy, based on the likelihood of more rapid remediation at a nominally higher
cost using air sparging/soil vapor extraction (AS/SVE). The CAP was revised to recommend AS/SVE,
re-submitted, and approved by EPD in December of 2000. However, a pilot study performed in 2001
indicated that due to a thinner than anticipated saturated zone, which resulted in a significantly
decreased radius of influence of the AS wells, AS/SVE was not a practical remedial option for the Site.
Additionally, the imminent construction of a parking garage directly over a significant portion of the
plume presented logistical and engineering constraints on the installation and operation of the
AS/SVE system. Based on these factors and a review of additional post-excavation groundwater
monitoring data presented in the First Annual Groundwater Monitoring Report (ThermoRetec 2001a),
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MNA was again recommended and a CAP Addendum (ThermoRetec 2001b) was submitted and
approved by EPD in June 2001.

Subsequent to the additional soil boring investigation conducted in 2007, remedial alternatives were
again evaluated to address EPD’s concerns regarding the time for to COI in groundwater to reach
RRS. Evaluated remedial alternatives included in situ chemical oxidation (ISCO) using persulfate or
permanganate, enhancing the rate of biodegradation via the delivery of oxygen using oxygen release
compounds or diffusers, and continued MNA. The evaluation concluded that MNA was still the best
remedial option for the Rome site under the HSRA program based on the limited probability of
remediating all source material (since the locations of all source materials could not be precisely
known, and portions of source material were likely to be inaccessible) and over seven years of
monitoring data showing MNA to be effective in limiting COIl migration and being protective of human
health and the environment. The results of the evaluation were reported in the 2007 Annual
Groundwater Report. EPD rejected the MNA recommendation in a letter dated December 14, 2007.
Therefore, an alternative recommendation was made to conduct a 6-month pilot study evaluating the
technical feasibility of enhancing bioremediation through the use of in situ oxygen curtain (iSOC®)
technology. EPD agreed with this recommendation and AGLC submitted a pilot test work plan to EPD
in May 2008 (ENSR 2008). The Pilot Test Completion Report submitted to EPD in April 2009
(AECOM 2009a) stated that while the data provided some evidence of successful DO transport and
establishment of more favorable geochemical conditions, the effect on COI concentrations was not
consistent, and the results did not conclusively demonstrate the effectiveness of the iSOC® approach
for reducing the time to reach groundwater RRS.

EPD responded to the Pilot Test Completion Report in its letter dated July 21, 2009, which
recommended the evaluation of in situ ozonation as a potentially applicable remedial approach. In
response to this letter and subsequent meetings between EPD and AGLC, AECOM developed the
FFS letter report dated December 11, 2009 (AECOM 2009b). This feasibility study evaluated a set of
remedial alternatives, which included:

e MNA

e ISCO using ozone injection

e Enhanced aerobic biodegradation with oxygen sparging
e Hydraulic/pneumatic fracturing with ISCO

o Deep soil mixing with solidification

e Saturated zone excavation with sloping/shoring and dewatering

The FFS concluded that aggressive in situ remedial approaches were very unlikely to be more
effective than MNA due to the complexity of subsurface geologic conditions and the discontinuous
distributions of MGP residuals. Remedial approaches based on physical removal or mechanical
mixing were determined to be highly disruptive to adjacent structures, utilities, and roadways and
would be unacceptable to the surrounding community. The nine-year history of post-remediation
groundwater monitoring data demonstrated that the plume of dissolved COl is stable, affecting only
two monitoring wells, with evidence of declining concentration trends, and is limited to a small area
(less than 3,000 square feet) beneath the southern portion of the Parcel 3 parking lot and West 1%
Street posing no risk to human or ecological receptors. On the basis of the evaluations presented in
the FFS, it was concluded that MNA provides appropriate and cost-effective protection of human
health and the environment, and that technically feasible, more aggressive remedial alternatives are
unlikely to achieve Type 4 RRS within a significantly shorter time frame.
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In its March 15, 2010 letter responding to the FFS, EPD indicated that it did not concur with the
continued implementation of MNA as the sole groundwater remedy, but recommended selection of
one of three alternative courses of action, which included proposing site-specific RRS in an application
to the Voluntary Remediation Program. Consequently, that is the path elected to follow through
submission of this VRP and application. The HHRA and calculation of site-specific RRS are
presented in Section 2.5.

24 Conceptual Site Model

A conceptual site model (CSM) provides a framework for understanding the site-specific
characteristics that will be integral to developing appropriate strategies for site remediation and
management (checklist item #5.a.). These characteristics typically include the types of environmental
media impacted by such releases; the geologic, hydrogeologic, chemical, and biological factors
influencing the fate and transport of the released chemical MGP constituents within the environment;
and the human and ecological receptors potentially affected by the releases. Since contaminants may
migrate vertically as well as horizontally from the location of the release(s), it is important to
characterize site conditions in three dimensions. The CSM also helps to identify the relative
significance of site conditions that must be considered in evaluating potentially applicable remedial
solutions. This section summarizes the information developed from the phases of investigations and
remediation at the former Rome MGP site and which collectively constitute the CSM. Identification of
potential receptors is discussed in Section 2.5, Human and Ecological Risk Assessment.

241 Surficial Site Setting

The Site is generally flat and occupied by buildings, paved parking lots, and a parking garage (Figure
2-7 — checklist item #5.c.). The Site is bounded by 2" Avenue to the west, 3™ Avenue to the east,
West 1% Street to the south, and the Oostanaula River to the north. A Hawthorne Suites hotel
occupies the westernmost portion of the Site (Parcel 5), while commercial/retail buildings and paved
parking lots are located immediately south of West 1% Street. The area of historical MGP operations
is completely covered with asphalt paving.

2.4.2 Geology and Hydrogeology

2.4.2.1 Summary of Regional and Site Geologic Conditions

Floyd County is underlain by up to 20 geologic formations ranging in age from early Cambrian to
Pennsylvanian. The county is crossed by two major faults, the Rome and the Coosa, that trend
generally southwest-northeast in the Site area and both are located within a mile of the Site (Cressler
1970). The fault zones appear to be healed, and probably either offer no avenue for groundwater
movement or act as a barrier to it (Cressler 1970).

Formations present in the Rome area include (Cressler 1970 and USGS 1992):
e Lavender Shale member of the Fort Payne Chert (Mississippian-age) consisting of massively

bedded mudstone, shale, and impure limestone

e Fort Payne Chert (Mississippian-age) consisting of thinly bedded chert with thin
accumulations of silt and clay

e Armuchee Chert (Devonian-age) consisting of sandy, ferruginous, thinly bedded chert

e Knox Group (Cambrian and Ordivician-age) consisting of a thickly- to massively-bedded
cherty dolomite bedrock with some limestone and a thick chert and clay residuum
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e Conasauga Formation (Eastern Belt) consisting of thickly bedded limestone and shale

e Conasauga Formation (Western Belt) consisting of silty shale with layers of siltstone and
sandstone, shale with thinly bedded limestone and calcareous siltstone, massively bedded
limestone interlayered with shale, and interlayered, calcareous silty shale and sandstone

¢ Rome Formation (Cambrian-age) consisting of 500 to 1,000 feet of interbedded shale,
siltstone, sandstone, and quartzite

The Site area, as mapped by Cressler (1970), is underlain by rocks of the lower unit of the Western
Belt of the Conasauga Formation. The rock cores from the Site are highly fractured and the openings
filled with white calcite, similar to nearly all of the limestone of the Conasauga Formation in Georgia.
Additionally, folding of the limestone unit prior to calcite infilling was evident in the rock cores from the
Site. This folding and faulting are believed to be a result of the compressional and tensional forces
associated with the Rome and Coosa faults.

The Rome former MGP Site is underlain by approximately 20 to 25 feet of fill, which is thickest near
the Oostanaula River, gradually thinning to a thickness of about 10 feet to the south, in the proximity
of West 1% Street. A layer of silty clay/clayey silt, containing occasional discontinuous sand and
gravel lenses, underlies the fill. Beneath the silty clay/clayey silt, a layer of siliceous gravel is
encountered at a depth of approximately 24 to 26 feet bgs. A gray, dry siltstone is encountered at a
depth of approximately 32 feet bgs. The siltstone is fairly weathered in the uppermost section of the
unit, with the weathering ranging from a soft, orange-brown clayey silt to partially weathered bedrock
consisting of gravel-sized pieces of the siltstone mixed in with the more weathered clayey silt. This
weathering can occur at depth to approximately 55 to 60 feet bgs. The siltstone is also interbedded in
places with thin lenses of shale, which is generally partially to mostly weathered to a clay to a silty
clay. The siltstone is believed to act as a semi-confining unit, which inhibits vertical groundwater
movement due to its low permeability. The siltstone unit is underlain by a gray to dark gray limestone.

Detailed information on the Site geology was obtained from several phases of RI/CSR and
supplemental investigations. These data were used to generate conceptual geologic cross section
views of the Site’s subsurface stratigraphy. Cross sections that depict the geology of the Site before
soil excavation are provided in the two previous RI/CSRs (Law 1996 and ThermoRetec 1997). These
cross sections have been updated to reflect the change in geology due to soil removal activities and
replacement of impacted soil with clean, fill material. Figure 2-2 presents the location map for cross
sections A-A’, B-B’, and C-C’. Geologic cross sections depicting the current Site geology and
hydrogeological conditions beneath the Site are presented in Figures 2-3 through 2-5, respectively.

2.4.2.2 Summary of Regional and Site Hydrogeologic Conditions

Regionally, formations present in the Rome area provide storage capacity for groundwater within
bedrock fractures and joints. Groundwater within the Lavender Shale occurs mainly in joints and
generally yields less than 10 gallons per minute (gpm), though no well depth information is available
since the Lavender Shale member is not widely used as an aquifer. The Fort Payne Chert and the
Armuchee Chert constitute one hydrologic unit in west-central Floyd County. Wells in this unit
commonly derive water from both formations and yields range from 5 to 50 gpm in wells usually less
than 150 feet deep, with yields of up to 100 gpm possible (Cressler 1970). Bedrock wells in the Knox
Group are usually approximately 160 feet deep and yield 5 to 80 gpm. Wells completed in the
residuum of this formation yield from 1 to 15 gpm. The Knox Group overlies the Eastern and Western
Belts of the Conasauga Formation (Cressler 1970). The average well depth in the Eastern Belt is 120
feet and yields range from 2 to 25 gpm. Well depths in the Western Belt range from 100 to 175 feet
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with similar yields ranging from 3 to 20 gpm (Cressler 1970). Groundwater wells in the Rome
Formation range from 80 to 140 feet deep, and well yields average 5 to 10 gpm (Cressler 1970).

Shallow groundwater beneath the Rome former MGP site exists under water table conditions. In
general, groundwater is first encountered within the siliceous gravel layer at a range of 20 to 25 feet
bgs. Shallow groundwater flow patterns at the Site are relatively complex and are subject to influence
by the water level in the adjacent Oostanaula River. Under normal conditions, the river appears to be
a shallow groundwater discharge point. Instances of elevated river levels (approaching flood stage)
can cause a reversal in the shallow groundwater flow direction, with the river serving as a recharge
point. The data derived from the RI/CSR and additional investigations indicate that, as would be
expected, wells located closest to the river respond more quickly to river levels than wells in the
central and southern portions of the Site. This differential response was interpreted to result in a
temporary shallow groundwater mound or divide in the central portion of the Site, with groundwater
north of this divide flowing to the north toward the river, and groundwater south of the divide generally
flowing to the south-southwest or south-southeast. The general direction of shallow groundwater flow
at the Site is shown on Figure 2-8 and Figure 2-9.

The siltstone unit located beneath the siliceous gravel layer is believed to act as a semi-confining unit,
inhibiting but not preventing vertical groundwater flow. A limestone bedrock unit underlies the
siltstone and groundwater has been observed to exist within both of these lithologic formations.
Fracturing, jointing, and iron staining were observed in the rock cores retrieved from the Site,
indicating the potential for movement of groundwater within the bedrock underlying the Site. During
the RI/CSR, downward vertical gradients of 0.09 to 0.23 feet per foot (ft/ft) were measured between
the uppermost and deeper water bearing zones at well pair MW-9A/MW-9B and former wells PZ-
01/MW-6A. Groundwater elevations recorded during sampling events performed in April 2010 and
October 2010 were used to confirm the vertical gradients using existing site wells (MW-9A/MW-9B,
MW-402A/MW-402B, MW-403A/MW-403B, and MW-406A/MW-406B). Vertical gradients calculated
at existing well pairs were very similar, ranging from 0.06 ft/ft at MW-406A/B adjacent to the river to
0.27 ft/ft in the deepest well pair MW-403A/B. Groundwater levels observed in the siltstone unit
indicate a divide in the south-central portion of the Site, with flow to the northwest and southeast from
this divide.

In general, the horizontal gradient within the shallow aquifer averages approximately 0.0142 ft/ft
across the Site and steepens toward the river. Slug tests conducted during the Rl indicate hydraulic
conductivity in this uppermost hydrogeologic zone generally ranges from approximately 7x10” to
4x10™® centimeters per second (cm/sec). Assuming an average hydraulic conductivity of 3.9x10°
cm/sec (0.11 ft/day) and an effective porosity of 0.25, the groundwater seepage velocity of the shallow
aquifer is calculated at approximately 2.3 feet per year (ft/yr). According to the CSR (RETEC 2004), a
slug test performed on shallow well MW-404 (which was replaced by MW-404R in October 2002)
indicated a much higher hydraulic conductivity estimated at 1x10™ cm/sec. The deeper water-bearing
zones located beneath the siltstone also exhibit a higher hydraulic conductivity ranging from
approximately 2x1 0 to 2x10™ cm/sec.

2.4.3 Existing Contaminant Distributions in Soils

Table 2-5 provides a list of regulated constituents detected in existing soil during the completed
investigation activities at the Site. Soil in the vadose zone containing concentrations of these
constituents above the remediation cleanup standard (Type 4 RRS) have been removed, where
feasible, and data from confirmation sampling have demonstrated that the horizontal and vertical
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extent of soil impacts appear to be delineated. Qualifying parcels containing unsaturated zone soils
below the Type 4 RRS include historical Parcel IDs 1, 2, 3, 3A, 4, 5,6, 7, and 8.

The results of additional post-remediation soil investigation activities indicated limited instances of
MGP process residuals in the saturated zone beneath former excavation areas of the Site and in
unsaturated soils adjacent to and below West 1* Street. These residuals appear to exist as
discontinuous stringers and staining in saturated soils in the vicinity of impacted wells MW-404R and
MW504 and are likely contributing to the dissolved COI concentrations at these locations. These
impacts will be addressed as part of the selected and approved groundwater remedy for the Site.
Residual impacts above the Type 4 RRS in the unsaturated zone soil located beneath West 1% Street
and adjacent utility corridor will remain in place due to inaccessibility associated with the proximity of
sensitive utilities and the roadway. These soil impacts (designated as Type 5 RRS) will be
incorporated into the VRP as part of the qualifying parcel for the City of Rome ROW (West 1% Street
ROW and the utility corridor).

Table 2-5 (checklist item #5.b.) identifies detected regulated constituents and the current COI for both
soil and groundwater at the Site as well as applicable Delineation Standards for non-restrictive use.
Constituents identified in existing soil samples at concentrations above the 12-8-108(B) Notification
Concentrations are also identified in Table 2-5; however, these concentrations may be below the
applicable cleanup standard.

2.4.4 Existing Contaminant Distributions in Groundwater

Post-remediation groundwater monitoring was initiated in June 2000. In 2001, HSRA Type 4 RRS
exceedances were reported for benzene, toluene, naphthalene, 2-methylphenol, 4-methylphenol, 2,4-
dimethylphenol, arsenic, lead, and thallium. By 2007, only benzene and naphthalene exceed the
Type 4 RRS in two wells located on the former MGP facility (wells MW-404R and MW-504). Cyanide
has been sporadically detected in some of the wells at concentrations well below the Type 4 (and
Type 1) RRS. However, April 2010 data show cyanide concentrations reported for well MW-504
above the Type 1 RRS. At well MW-404R, benzene concentrations have ranged from 11,500
micrograms per liter (ug/L) (October 3, 2003) to 19.2 pg/L (October 15, 2008). Naphthalene
concentrations at MW-404R have ranged from 1,900 pg/L (April 4, 2004) to 5 ug/L (October 15,
2008). At MW-504, benzene concentrations have ranged from 4,100 ug/L (October 3, 2003) to 44
pg/L (October 1, 2009), while naphthalene concentrations have ranged from 1,800 ug/L (October 3,
2003) to 18 pg/L (October 1, 2009). Despite these fluctuations, the plume geometry has been very
consistent during the monitoring period and there has been no evidence of off-site migration, or
migration to downgradient wells. Recent, representative groundwater data are provided in Table 2-3,
and Figures 2-10 and 2-11 show the extent of the dissolved benzene and naphthalene plumes,
respectively, as determined from the April 2010 groundwater monitoring data (it is noted that a
semiannual groundwater sampling event was conducted in October 2010, after submission of the
original VRP application; however, the data are comparable to the April 2010 data, and therefore the
April 2010 are representative of current groundwater conditions). These data demonstrate that
dissolved COIl in groundwater have been delineated relative to the Delineation Standards summarized
in Table 2-5.

Groundwater geochemical parameters have consistently shown strong evidence of intrinsic
biodegradation of organics via iron reduction and methanogenesis. A statistical trend analysis was
completed for benzene and naphthalene at MW-404R and MW-504. Since groundwater monitoring
data commonly show considerable fluctuation over time, the objective of the trend analysis is to
evaluate whether the data exhibit statistically significant upward or downward trends in COI
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concentrations. In addition, groundwater levels at these wells for each monitoring event were also
evaluated to determine if there is evidence that changes in groundwater elevations correspond to
changes in COI concentrations. Statistical analysis of the monitoring data from these wells indicates a
significant decreasing concentration trend for benzene and naphthalene in MW-404R and in MW-504
during the period from April 2003 through October 2009 (AECOM 2009b). Figures 2-12 and 2-13
show the trends in benzene and naphthalene concentrations during the period of post-remediation
groundwater monitoring.

2.4.5 Existing Contaminant Distributions in Sediment

As discussed in Section 2.3.2, dredging of contaminated sediments in the Oostanaula River was
performed in the fall of 2001. In accordance with the approved CAP for River Sediments OU2
(ThermoRetec 2000), sediment impacts above cleanup criteria located beneath the dredged depth
were allowed to remain in place and are currently designated as Type 5 RRS areas. The area of
sediment dredging and capping is shown in Figure 2-1. A sand cap was placed over the impacted
sediments, and in 2008 the cap was armored with stone to prevent scouring of the cap. Periodic
surveys of the river bottom are performed to ensure that scouring of the river bottom is not eroding the
sediment cap. The next survey will be conducted in 2012.

2.4.6 Existing Contaminant Distributions in Surface Water

Surface water samples from the Oostanaula River have been collected for laboratory analyses on
several occasions. prior to, and during, the dredging of river sediments in 2001, and during the
armoring of the sediment cap in 2008. None of the samples exhibited detectable concentrations of
regulated constituents. Consequently, there is no evidence that residual MGP-related impacts in the
capped sediments are affecting surface water quality.

2.4.7 Contaminant Fate and Transport Mechanisms

Potentially significant fate and transport mechanisms for impacted soil and groundwater at the Site
were reviewed to determine those that are likely to influence contaminant migration and exposure to
potential receptors during future Site use based on existing site conditions. The mechanisms affecting
the fate and transport of contaminants present in soil and groundwater are summarized below.

2471 Contaminant Fate and Transport Mechanisms in Soil

MGP constituents present in soil may be subject to several fate and transport processes which
include: (1) intrinsic biodegradation (for organic constituents); (2) movement with soil particles by wind
and water; (3) volatilization; and (4) leaching to groundwater through infiltration. Since the completed
remedial actions have addressed impacted unsaturated zone soils with COI exceeding the previously
calculated Type 4 RRS, the potential for the spread of contaminants due to erosion by wind or water is
insignificant. Leaching of residual contaminants to groundwater may potentially occur and will be
affected by: (1) intrinsic biodegradation processes for organic constituents; (2) rate of precipitation
infiltration as affected by the soil type and any soil cover such as asphalt; (3) the chemical and
physical nature of the soils and contaminants; (4) the potential for fluctuations in the water table to
access MGP constituents generally in the unsaturated zone; and (5) concentration of COls in the soil.
The removal of impacted soils and subsequent paving of most of the impacted area has significantly
reduced the potential for leaching to groundwater and for direct contact with residual contamination. It
is evident that isolated zones of MGP residuals are present within the ROW of West 1% Street and
associated utility corridor which apparently result in the elevated concentrations of benzene and
naphthalene that are detected in the groundwater at monitoring wells MW-404R and MW-504.
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Nevertheless, the combined effect of the removal of most of the contaminant mass and natural
biodegradation processes is resulting in decreasing concentration trends and is limiting dissolved
constituent migration. However, benzene and naphthalene are relatively volatile and the migration of
contaminant vapors and their potential intrusion into enclosed indoor air spaces is a possible transport
mechanism that will be considered in subsequent risk evaluation.

2.4.7.2 Contaminant Fate and Transport Mechanisms in Groundwater

The fate and transport of MGP constituents in groundwater are primarily functions of the chemical
characteristics of the specific COI, groundwater flow direction, depth to groundwater, and groundwater
flow rates. Advective transport (i.e., transport due to groundwater flow) is influenced by several
factors such as: (1) hydraulic gradient (horizontal and vertical); (2) hydraulic conductivity; (3) porosity
of the formation materials; (4) potential fracturing or preferential flow pathways; and (5) intrinsic
biodegradation processes. The organic constituents associated with MGP residuals are susceptible
to aerobic and anaerobic biodegradation processes that can act to reduce contaminant mass and limit
dissolved constituent transport. VOCs such as benzene are relatively water soluble and therefore
may migrate further from source areas compared to PAHs, which are much less soluble and tend to
adsorb tightly to soil particles. As documented in previous groundwater monitoring events and
reported in the April 2010 Semi-Annual Groundwater Monitoring Report (ERM 2010), and summarized
in the 2009 FFS (AECOM 2009b), analysis of MNA indicator parameters suggests that naturally
occurring anaerobic biodegradation processes, specifically iron reduction and methanogenesis, are
contributing to observed decreases in organic MGP constituents and continued plume stability. These
data provide a compelling demonstration that natural biodegradation processes combined with a low
groundwater seepage velocity are effectively preventing the downgradient migration of dissolved COI.

As described in this section and previously in Section 2.4.4, the existing post-remediation groundwater
monitoring data has shown the dissolved COI plume to be stable or shrinking with no evidence of
downgradient migration. In order to further evaluate the stability of the plume, a publically-available,
predictive fate and transport model, Natural Attenuation Software (NAS), Version 2.3.3
(http://www.nas.cee.vt.edu/index.php) was utilized to model the characteristics of the plume in the
future. A detailed description of the model, the input parameters, and the results, are provided in
Appendix D. In brief, the downgradient extent of the dissolved constituent plume estimated by the
model is diminishing over time and will not migrate to the Point of Demonstration (POD) wells
(identified subsequently in Section 2.8) at any point in the future.

In addition to advective transport, volatile MGP constituents in groundwater may partition into the air-
filled pore space of vadose zone soils and migrate in the vapor phase. Consequently, this is a
transport mechanism that may potentially result in the intrusion of contaminant vapors into enclosed
indoor air space, and which will be considered in the risk evaluation.

2.5 Human Health and Exposure Pathway Analysis

The HHRA was conducted to determine exposure pathways of concern and identify analytes requiring
quantitative evaluation in order to determine site-specific Type 4 RRS protective of all complete
exposure pathways in accordance with the Georgia EPD’s guidance Comparison of Existing
Contamination to Risk Reduction Standards. 391-3-19-.07 (EPD 2010). The first step in the HHRA is
the analysis of all potential exposure pathways by which receptors present at or near the Site may be
exposed to site-related impacts. Therefore, the following section presents an exposure pathway
analysis to determine complete exposure pathways which require quantitative evaluation in the
HHRA.
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2.5.1 Exp osure Pathway Analysis

The exposure pathway analysis is described in this section and presented using a risk assessment
CSM for the Site (Figure 2-14). This CSM is used in the risk assessment process to link potential on-
site contaminant sources with populations that may be exposed to the chemicals. Contaminant
sources typically result from historical releases (through site operations), to exposure media.
Evaluation of site sources is necessary to determine:

o The type of MGP constituents released and the location(s) of the release(s);

e The media that are potentially contaminated,;

e The COIl; and

e The distribution and concentrations of COI in each medium.
Therefore, the purpose of this CSM is to identify potential sources of COl in environmental media,
migration routes for these COlI, and potential human receptors and their associated potential exposure
pathways. Once all complete exposure pathways are identified, Type 4 RRS values are calculated for
each COI. The specific components of the CSM are discussed in greater detail below.
2.5.1.1 Potential Sources and Migration Pathways

Based on previous investigations at the Site, potentially impacted media at or near the Site include:

e Surface soils, 0-2 feet bgs;
e Unsaturated subsurface soils, 2-20 feet bgs;
e Groundwater; and

e Surface Water / Sediment of the Oostanaula River.
Potential migration routes associated with the impacted media discussed above include:

e Leaching from soil to groundwater through infiltration;
o Wind erosion/volatilization of soil particulates/volatiles into ambient air;
e Volatilization of subsurface soil and groundwater impacts into indoor air; and

e Lateral transport and discharge of groundwater impacts into surface water and sediment of
the Oostanaula River.

2.5.1.2 Potential Receptors and Exposure Pathways

The Site is currently zoned for commercial/industrial purposes. Extensive soil remediation/ excavation
was conducted from 1999 to 2003, which successfully removed MGP-related source material from the
surface and subsurface where feasible, with the replacement of 20 to 25 feet of clean fill material.
Discontinuous soil impacts remain beneath West 1% Street and within the adjacent on-site utility
corridor to the north. Currently, the Site consists of several parcels, which are paved or occupied by
building structures (e.g., retail buildings, hotel, parking structure, etc). Groundwater at the Site is not
used as a drinking water source and future use of groundwater for drinking water is prohibited through
the Site deed restriction.
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Recreationalists may contact surface water and sediments at the Oostanaula River; however, as
discussed in Section 2.7, historical analyses of river water samples has demonstrated that surface
water quality has not been adversely affected by former MGP constituents. Impacted groundwater is
contained on site and groundwater evaluation shows strong evidence of intrinsic biodegradation.
Downgradient groundwater wells do not indicate any evidence of off-site migration toward the
Oostanaula River, and the outer boundary of the dissolved constituent plume is more than 200 feet
from the river; therefore, river media are not affected by potential discharge of groundwater
constituents. In addition, former impacted sediments have been removed and remaining sediments
have been capped.

Based on the Site conditions, the following potential receptors and exposure pathways have been
identified for the Site:

e Current / Future On-Site and Off-Site Construction/Excavation worker.
Construction/excavation workers could be exposed to surface and subsurface soil in the
unsaturated zone while working in the utility corridors or beneath West 1% Street. This
exposure pathway assumes that the worker would be directly exposed to soils via ingestion
and inhalation of soil volatiles and particulates in accordance with the EPD (2010).

e Current / Future On-Site and Off-Site Commercial/Industrial worker.
Indoor workers are exposed via inhalation of subsurface soil and groundwater volatiles
emanating up through cracks in a building’s foundation. Note, although current/future
utility/excavation work may occur at the Site, short-term exposure to subsurface soil and/or
groundwater during construction work would be insignificant due to the limited exposure
frequency and duration associated with reasonably anticipated construction/excavation
activities that are likely to occur. Therefore, long-term exposure (25 years) to vapors from
subsurface soil and groundwater by the indoor worker was identified as the maximally-
exposed receptor and is quantitatively evaluated in this report.

An exposure pathway analysis is presented in Table 2-6, which details exposure pathways for each
receptor and provides justification for inclusion or exclusion from quantitative evaluation in the HHRA.

2.5.1.3 Exposure Pathways Eliminated from Further Consideration

Available site data and experience with risk assessment provide evidence that certain exposure
pathways do not contribute significantly to risk at the Site. These pathways are identified and
described in detail in Table 2-6. Elimination of these pathways does not significantly reduce the
protectiveness of the risk assessment, as their contribution to cumulative risk, if any, is a minor
component.

2.5.2 Selection of Human Health Constituents of Interest

The objective of defining COls is to focus the HHRA on those chemicals of greatest concern for
protection of human health under current and reasonably anticipated future uses. By using a
screening process to eliminate chemicals that do not exceed safe levels, risk evaluations are focused,
and further remedial evaluations are streamlined (USEPA 1989). Selection of a chemical as a COI
does not necessarily mean that the chemical poses a concern to human health, but only that inclusion
in the risk assessment is appropriate. However, the selection process is designed to be protective of
human health, such that chemicals that are not retained as COI are not present at concentrations that
present a threat to human health.
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2.5.2.1 Screening Levels

EPD and USEPA screening levels for each media were used in the COI selection process. All
screening values assume a cancer target risk level (TRL) of 1E-05 and a noncancer hazard quotient
(HQ) of 1.0. All subsurface soil and groundwater screening values used in the COI selection process
are described below.

¢ Unsaturated Surface and Subsurface Soil — Direct Contact. Type 1 RRS soil screening
levels, as presented in EPD’s Comparison of Existing Contamination to Risk Reduction
Standards. 391-3-19-.07 (EPD 2010) were compared against a subset of surface and
subsurface soil data 0 to 20 feet bgs from sampling locations in the vicinity of existing utility
corridors and West 1% Street. These soil sampling locations are summarized in Table 2-7 and
were chosen if they were within 20 feet of either West 1% Street or any existing utility corridor
in the area.

¢ Unsaturated Subsurface Soil — Vapor Intrusion. Soil screening levels protective of indoor
air are not available in EPD guidance (EPD 2010) or USEPA’s 2002 Draft Guidance for
Evaluating Vapor Intrusion from Subsurface Soil and Groundwater (USEPA 2002).
Therefore, all subsurface soil analytes that are detected and are considered volatile were
identified as vapor intrusion COI.

o Groundwater — Vapor Intrusion. Groundwater screening levels protective of indoor air are
available in USEPA’s 2002 Draft Guidance for Evaluating Vapor Intrusion from Subsurface
Soil and Groundwater (USEPA 2002). Although direct contact with groundwater is not
considered a complete exposure pathway, EPD Type 3 RRS values, as presented in EPD’s
Comparison of Existing Contamination to Risk Reduction Standards. 391-3-19-.07 (EPD
2010), were included in the screening process for comparative purposes.

2.5.2.2 Comparison to Screening Levels

In accordance with EPD’s Comparison of Existing Contamination to Risk Reduction Standards.391-3-
19-.07 (EPD 2010), the maximum detected concentration (MDC) of MGP constituents in unsaturated
soil and groundwater were compared to screening criteria described above and those chemicals
detected at concentrations in excess of the screening criteria were retained as COI in the HHRA.
Subsequently, MGP constituents present at concentrations below screening levels were eliminated
from further evaluation. In addition, MGP constituents that were not detected were eliminated as COI.
The results of the COI screening process are as follows:

e The selection process for construction/excavation worker surface and subsurface soil COI
exposure by direct contact is presented in Table 2-8. A total of 20 chemicals were retained as
COil for the construction/excavation worker direct contact exposure pathway to soils from 0 to
20 feet bgs in or near utility corridors and West 1% Street. As a result, site-specific Type 4
RRS values will be calculated for these 20 COI.

e The selection process for the indoor worker subsurface soil COI for vapor intrusion is
presented in Table 2-9. A total of 19 chemicals were identified as unsaturated subsurface soil
COl for soil from 2 to 20 feet bgs. As a result, a vapor intrusion evaluation of these COI will
be conducted as part of this HHRA.

e The selection process for groundwater COl is presented in Table 2-10. A total of four
chemicals (benzene, cyanide, methane, and naphthalene) were retained as groundwater COI
for the vapor intrusion pathway, while four chemicals (benzene, cyanide, 2,4-dimethylphenol,
and naphthalene) were identified as groundwater COIl exceeding Type 1/3 RRS values. The
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vapor intrusion groundwater COI will be further evaluated in the vapor intrusion evaluation,
while the groundwater COI exceeding Type 1/3 RRS will be discussed further in the Risk
Reduction Standards section.

2.5.2.3 Toxic ity Assessment

Toxic effects for non-carcinogenic chemicals are based on the reference dose (RfD). The oral RfD, in
units of milligrams per kilogram per day (mg/kg/day), is an estimated daily dose of a chemical where
no appreciable risk of chronic effects is expected to occur. Toxic effects for carcinogenic chemicals
are based on the cancer slope factor (CSF). The oral CSF, in units of (mg/kg/day)'1, is used to
estimate an upper-bound lifetime probability of an individual developing cancer as a result of exposure
to a particular chemical, and assumes that if any dose of a toxic substance increases one’s risk for
cancer, then every dose can increase the cancer risk in equal proportion. Because of the differing
approaches, the risks associated with carcinogenic effects are generally much higher than those
associated with the non-carcinogenic effects.

For inhalation exposure, USEPA defines the acceptable concentration for noncarcinogens as the
verified RfC in units of mg/ms. RfCs can be calculated for inhalation exposure by multiplying the
inhalation RfDs by the average adult body weight (70 kg) and then dividing by the adult inhalation rate
(20 m®/day). For carcinogens, USEPA defines the acceptable concentration for inhalation exposure as
the unit risk factor (URF) in units of micrograms per cubic meter (pg/ma)'1. In a process similar to
RfCs, URFs can be calculated for inhalation exposure by multiplying the inhalation CSFs by the adult
inhalation rate (20 m3/day) and then dividing by average adult body weight (70 kg) and the conversion
factor of 1,000 micrograms per milligram (ug/mg).

Recent guidance from USEPA (USEPA 2003) has reviewed and modified the preferred sources for
toxicity data. This updated hierarchy has been incorporated into the risk assessment. It should be
mentioned that the May 2010 update to the USEPA Regional Screening Level (RSL) Table (USEPA
2010a) has also adopted this hierarchy, and was used as the primary source for obtaining current
toxicity values.

Toxicity data for HHRA now follows the following hierarchy:
1. USEPA Integrated Risk Information System (IRIS) (USEPA 2010b).

2. USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) developed by USEPA Office of
Research and Development (ORD) and National Center for Environmental Assessment
(NCEA). Current values for PPRTVs are not readily available. However, the current
(November 2010) USEPA RSL table has incorporated these where appropriate, and was
used as the source for this HHRA.

3. Other toxicity values: Agency for Toxic Substances and Disease Registry (ATSDR) minimal
risk levels (MRLs), California Environmental Protection Agency / Office of Environmental
Health Hazard Assessment peer reviewed toxicity data, and non-discontinued Health Effects
Assessment Summary Table (HEAST) values.

Toxicity values for carcinogenic and non-carcinogenic COIl are provided in Table 2-11 for COI specific

to the construction/excavation worker, while Table 2-12 for COI specific to the vapor intrusion
pathway.
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2.5.2.4 COl without Available Toxicity Information

Toxicity information for many chemicals is often limited. Because quantitative toxicity data are one of
the parameters required for risk calculation, risks cannot be calculated for those COI for which
numerical toxicity data are not available, such as anthracene. This uncertainty may result in a slight to
moderate underestimate of risk and will be discussed qualitatively in the uncertainty section of the risk
assessment.

2.5.2.5 Current/Future On-Site and Off-Site Construction/Excavation Worker

Due to potential land disturbing activities in the utility corridors and beneath West 1% Street, a
construction/excavation worker may be exposed to surface and subsurface soils down to 20 feet bgs
via incidental ingestion and inhalation of soil particulates/volatiles generated from construction or
excavation activities. Exposure assumptions related to this current/future construction/excavation
worker are presented in Table 2-13.

One of the COI for the construction/excavation worker is lead. The EPA Technical Review Workgroup
for Lead developed a biokinetic model for non-residential adult exposure to lead in soil (USEPA
2003a). This Adult Lead Model (ALM) was developed to address adults exposed to lead in soil and
dust, assuming a minimum exposure frequency of 1 day per week for at least 3 to 4 months in
duration (USEPA 2003b). These situations include adults working on a daily basis in occupations that
involve lead exposures, or adults involved in construction or remediation activities at lead-
contaminated sites. The model was developed to be protective of the most sensitive non-residential
scenario, namely women of child-bearing age. This recommended approach for assessing
nonresidential adult risk utilizes a methodology to relate soil and dust lead intake to blood lead
concentrations in women of child-bearing age and is conceptually similar to a slope factor approach
for deriving preliminary remediation goals (PRGs) proposed by Bowers et al. (1994) (USEPA 2003a).
For the Site, the ALM was used to estimate Type 4 soil RRS values from lead exposure to
construction/excavation workers. The ALM inputs and output, as well as EPA’s algorithm to calculate
a Type 4 RRS value for lead are presented in Table 2-14.

2.5.2.6 Current/Future On-Site and Off-Site Commercial/lndustrial Worker
Several businesses are located immediately adjacent and within the Site, as presented in the Site
Layout, Figure 2-1, including:
¢ the Hawthorne Suites hotel, a locally-owned franchise in a historic building;
¢ the parking garage located to the west of the Forum Civic Center; and
e several commercial and retail businesses located on Broad Street.
Therefore, current and future commercial/industrial workers who work indoors and may be exposed

via inhalation of subsurface soil and groundwater volatiles emanating up through cracks in a building’s
foundation have been identified as receptors of concern.

The transfer of a contaminant in subsurface soil and groundwater into indoor air (vapor intrusion) was
evaluated through use of the Johnson and Ettinger (J&E) vapor intrusion model (Johnson and Ettinger
1991, USEPA 2004). Inhalation of indoor air VOCs is considered a complete pathway for the
current/future on-site commercial/industrial workers for subsurface and groundwater vapor intrusion
COl noted in Tables 2-9 and 2-10. The J&E model was used to calculate subsurface soil and
groundwater Type 4 RRS that are protective of a current/future commercial/industrial worker breathing
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indoor air during the workday for a period of 25 years. It is generally recognized that the J&E model
yields a highly conservative estimate of VOC migration into indoor air. The J&E model incorporates
both site-specific and default input parameters. A detailed discussion of the J&E model, including the
input parameters applied, is presented in Appendix E.

To evaluate this vapor intrusion pathway, two categories of indoor workers were identified, those who
work at the hotel and those who work in the commercial/retail businesses on Broad Street. Exposure
assumptions related to this current/future indoor worker are presented in Table 2-15. For vapor
intrusion modeling purposes, an adjusted exposure frequency (EF) was calculated to account for a
worker’s inhalation rate and exposure time, which cannot be entered into USEPA’s version of the J&E
model. The USEPA version of the J&E model is designed to evaluate continuous exposure by a
resident who spends 24 hours per day indoors and is assumed to breathe 20 m?® of air per day.
Therefore, to adjust the EF to account for the indoor worker’s non-continuous exposure, the following
equation was used:

where:
EF agjusteac = Adjusted exposure frequency, days/yr (calculated)
IRworker = Indoor worker inhalation rate, 0.83 m®hr (equivalent of 20 m3/day)
ETworker = Exposure time, 8 hr/day
EFworker = Exposure frequency, 250 days/yr

Based on Equation [1], an adjusted EF of 83.3 days per year was calculated and input into the J&E
model. This value is also presented in Table 2-15.

2.5.3 Soil Parameters

Soil parameters were estimated based on Figure 9, Cross-Section B-B’, in the area of SB-416 and
SB-415 of the Focused Feasibility Study for the Rome, GA Former MGP Site, HIS No. 10109
(AECOM 2009b). Site soils consist of shallow sand layer from the surface down to 8 feet bgs (called
Stratum A) and a sandy clay layer from 8 feet bgs to the water table, which is approximately 20 feet
bgs (called Stratum B). However, site-specific, geotechnical values are not available, such as soil
bulk density and total porosity for these soil layers. As a result, all soil parameters are based on
USEPA default soil values for sand and sandy clay (USEPA 2004) as presented in Table 2-16.

The depth to subsurface soil impacts range from 7.5 feet bgs (near the hotel) to 16 feet bgs (near the
Parcel 12 building). Therefore, the depth below grade to subsurface soil impacts is assumed to start
one foot below the hotel's basement at 230 centimeters (cm) and only encompasses Stratum A. Near
the Parcel 12 building, the depth below grade to subsurface soil impacts is assumed to start at 16 feet
(ft) (488 cm), which encompasses all of Stratum A and a portion of Stratum B.
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2.5.4 Bui Iding Parameters

As mentioned in Section 2.5.2.6, two categories of indoor workers are considered in the vapor
intrusion evaluation, a hotel worker and a Broad Street retail worker. Hotel dimensions assume a
length of 190 ft (5,791 cm), averaged width of 96 ft (2,526 cm) and height of 36 ft (1,097 cm) based on
dimensions presented in Figure 11 of the Focused Feasibility Study for the Rome, GA Former MGP
Site, HIS No. 10109 (AECOM 2009). Parcel 12 building was chosen to represent all retail buildings
on Broad Street, with an assumed length of 150 ft (4,572 cm), width of 65 ft (1,981 cm), and height of
24 ft (731 cm), based on dimension presented in the Site Layout, Figure 2-1.

The Broad Street retail building assumes USEPA’s default floor-wall seam crack width of 0.1 cm, as
slab covers the entire basement floor; however, the hotel basement is approximately 25% dirt floor
and 75% slab floor. The floor-wall seam crack width (r...c) was estimated to account for this variation
per Equation 16 of USEPA's User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings
(USEPA 2004) assuming a crack to total area ratio (n) of 0.25. The floor-wall seam crack width was
adjusted over the entire building footprint to account for the area of open floor, where rg = 0.25 (total
building area / total building perimeter) = 220 cm.

Where site-specific building information is not available, building properties were based on USEPA
default values (USEPA 2004), including building enclosed space floor thickness, soil-building soil
pressure differential, and soil vapor flux (Qsoil) values as shown in Table 2-16.

2.5.5 Calculation of Type 4 RRS Values

Risk characterization provides an integrated endpoint of the risk assessment process, identifying the
nature and magnitude of a receptor’s potential risk. Here, the toxicity information presented in the
toxicity assessment is used with the relevant parameters of the exposure assessment to calculate
Type 4 RRS values protective of human health effects associated with the applicable intake. Once
calculated, Type 4 RRS values are compared against Site data to help identify which areas of the Site
may require remedial action. It is noted that Type 4 RRS have been calculated since construction of
residential dwellings on the Site is prohibited by the deed restriction, and the area surrounding the Site
is zoned commercial/industrial. Establishment of site-specific, non-residential cleanup standards is
allowable under the Voluntary Remediation Program Act, 12-8-108(5), (6).

Two categories of Type 4 RRS values were calculated: carcinogenic and non-carcinogenic. For
carcinogens, current EPD guidelines for evaluating risk specify that a TRL of 1E-05 is acceptable
(EPD 2010). Therefore, an individual cancer TRL of 1E-05 was selected for the Site. The
carcinogenic target risk level is defined as the probability of developing cancer due to an exposure to
a site COI and corresponds to an increase of 1 out of 100,000 (1E-05). For non-carcinogens, a target
hazard index (THI) of 1.0 was identified for each COI (EPD 2010).

2.5.5.1 Calculation of Type 4 RRS Values for the Construction/Excavation Worker

In accordance with current EPD guidelines, Type 4 RRS values for the Construction/Excavation
Worker are based on the following equations for carcinogens and noncarcinogens:

Voluntary Remediation Plan May 2011



AECOM Environment 2-19

Construction Worker Soil, Type 4 RRS Cancer Value:

(2]

(RRS] _(soil,c) = TRL/{|EF X ED x IgIRs X SFo X ()X CF1)+ (IRa x IUR X CF2 X
PEF or VE)/(ATc x 365 dJyr)}

RRSgic = Subsurface Soil Type 4 Risk Reduction Standard, calculated (mg/kg)
TRL = Target Risk Level,1E-05 (unitless)

EF = Exposure frequency (250 d/yr)

ED = Exposure duration (1 yr)

IRs = Soil ingestion rate (50 mg/day)

SFo = Oral slope factor (mg/kg-d)”

BW = Body Weight (70 kg)

CF1 = Conversion Factor (1E-06 kg/mg)

IRa = Inhalation rate (m3/day) / 20 m*/day (unitless)

IUR = Inhalation Unit Risk factor (ug/m®)”

CF2 = Conversion Factor (1,000 ug/mg)

PEF = Particulate emission factor, soil to ambient air (kg/m3)
VF = Volatilization factor, soil to ambient air (kg/m3)

AT, = Averaging time for carcinogens (70 yr)

Construction Worker Soil, Type 4 RRS Noncancer Value:

(3]

—_—)x CF1) + (IRa x (=) x

[RRS]J _(soil,nc) = THI/{|EF x ED X (IRs x SFo X i

PEF or VF)/(ATnc x 365 S%%ﬁf po

RRSgic = Subsurface Soil Type 4 Risk Reduction Standard, calculated (mg/kg)
THI = Target Hazard Index,1.0 (unitless)

EF = Exposure frequency (250 d/yr)

ED = Exposure duration (1 yr)

IRs = Soil ingestion rate (50 mg/day)
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BW
RfDo
CF1
IRa
RfC
PEF
VF
ATn,

Environment

Body Weight (70 kg)

Oral reference dose (mg/kg-d)

Conversion Factor (1E-06 kg/mg)

Inhalation rate (m*/day) / 20 m%day (unitless)
Inhalation Reference Concentration (mg/m3)
Particulate emission factor, soil to ambient air (kg/m®)
Volatilization factor, soil to ambient air (kg/m3)

Averaging time for noncarcinogens (1 yr)

2.5.5.2 Calculation of Type 4 RRS Values for the Indoor Hotel/Retail Worker

As mentioned in Section 2.5.2.6, Type 4 RRS values based on vapor intrusion from subsurface
soil and groundwater are calculated using the J&E model and the following equations for
carcinogens and noncarcinogens:

Subsurface Soil, Type 4 RRS Cancer Value:

[4]

[RRS] _(soil,c) = TRL/|(EFadj x ED x IUR x CF x VF)/(ATc x 365 d/yr)]

Groundwater, Type 4 RRS Cancer Value:

5]

[RRS] _(gw,c) = TRL/|(EFadj x ED X IUR x CF x VF)/(ATc X 365 d/yr)|

RRSsoiI,C =

RRSgw.c

TRL
EF.qj
ED
IUR
CF
VF
VF

AT,
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Subsurface Soil Type 4 Risk Reduction Standard, calculated (mg/kg)

2-20

Groundwater Type 4 Risk Reduction Standard, calculated (milligrams per

liter (mg/L))

Target Risk Level,1E-05 (unitless)

Adjusted exposure frequency, calculated (83.3 d/yr)

Exposure duration (25 yr)

Inhalation Unit Risk factor (ug/m®)”

Conversion Factor (1,000 ug/mg)

Volatilization factor from soil to building, J&E calculated (kg/ms)

Volatilization factor from groundwater to building, J&E calculated
(L/m®)

Averaging time for carcinogens (70 yr)
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Similarly, the calculation of Type 4 RRS values for noncarcinogenic chemicals takes the form of
Equations [4] and [5]:

Subsurface Soil, Type 4 RRS Noncancer Value:

(6]
[RRS] _(soil,nc) = THI/|(EFadj x ED X VF)/(RfCi X ATnc X 365 d/yr)|
Groundwater, Type 4 RRS Noncancer Value:
[7]
[RRS] _(gw,nc) = THI/|(EFadj x ED X VF)/(RfCi X ATnc X 365 d/yr)|
where:
RRSgine = Subsurface Soil Type 4 Risk Reduction Standard, calculated (mg/kg)
RRSgwnc = Groundwater Type 4 Risk Reduction Standard, calculated (mg/L)
THI = Target Hazard Index,1.0 (unitless)
EF.q = Adjusted exposure frequency, calculated (83.3 d/yr)
ED = Exposure duration (25 yr)
RfC = Inhalation Reference Concentration (mg/m3)
VF = Volatilization factor from soil to building, J&E calculated (kg/m®)
(L/m®)
AT, = Averaging time for carcinogens (25 yr)

2.5.5.3 Type 4 Soil RRS Values Protective of Construction/Excavation Worker

Table 2-17 presents the calculated Type 4 soil RRS values protective of a construction/excavation
worker. Phenthracene does not have toxicity information available; therefore, a Type 4 RRS could not
be calculated. For the remaining soil COI, Type 4 soil RRS values were calculated for carcinogenic
and noncarcinogenic effects; however, the minimum RRS among the carcinogenic and
noncarcinogenic values was chosen to compare against soil data. As shown in Table 2-17, the
calculated Type 4 RRS values for each COIl were compared against the maximum detected
concentration among the soil dataset used in the construction/excavation worker COI screening
process (Table 2-8). The comparison of Type 4 RRS values to the maximum detected soil
concentration shows that there are no exceedances of the Type 4 RRS values, indicating that
potential construction/excavation worker contact with soil down to 20 feet in the vicinity of utility
corridors and West 1% Street is not a human health concern.
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2.5.5.4 Type 4 Subsurface Soil RRS Values Protective of Indoor Air

Table 2-18 presents the calculated Type 4 subsurface soil RRS values protective of indoor air.
Anthracene does not have inhalation toxicity information available; therefore, a Type 4 RRS could not
be calculated. For the remaining subsurface soil COI, Type 4 subsurface soil RRS values could be
calculated for carcinogenic and noncarcinogenic effects; however, the minimum RRS among the
carcinogenic and noncarcinogenic values was chosen to compare against subsurface soil data.

2.5.5.5 Type 4 Groundwater RRS Values Protective of Indoor Air

Table 2-19 presents the calculated Type 4 groundwater RRS values protective of indoor air for
groundwater COIl; however, both Type 4 RRS values could not be calculated for cyanide and
methane as they lack inhalation toxicity information For the remaining groundwater COI (benzene
and naphthalene), Type 4 groundwater RRS values could be calculated based on carcinogenic and
noncarcinogenic effects; however, the minimum RRS value is based on carcinogenic effects for both
the hotel worker and Broad Street retail worker, as presented below:

e Benzene: Type 4 groundwater RRS, hotel worker: 36.5 mg/L

e Benzene: Type 4 groundwater RRS, Broad Street retail worker: 24.9 mg/L

e Naphthalene: Type 4 groundwater RRS, hotel worker: 29 mg/L

e Naphthalene: Type 4 groundwater RRS, Broad Street retail worker: 24.2 mg/L

The Type 4 groundwater RRS values identified above will be compared against recent (April 2010)
groundwater data to identify whether there are any vapor intrusion concerns to indoor workers at the
hotel or retail buildings from groundwater and which areas of the Site may require remedial action.

A summary of subsurface soil and groundwater Type 4 RRS values protective of indoor air is
presented in Table 2-20.

2.6 Comparison of Site Data to Risk Reduction Standards

As discussed in Section 2.5.5.3 and presented in Table 2-17, the comparison of Type 4 RRS values to
the maximum detected soil concentration shows no exceedances of the Type 4 RRS values,
indicating that potential construction/excavation worker contact with soils down to 20 feet in the vicinity
of utility corridors and West 1% Street is not a human health concern and further evaluation is not
required. However, the remainder of this section compares Type 4 RRS values protective of vapor
intrusion to appropriate Site data to identify whether vapor intrusion could be a human health concern.

As a result of the remedial activities undertaken to address soil impacts, the Site has met the originally
calculated Type 4 RRS values for soil, as documented in the CSR (RETEC 2001). However, COls in
groundwater, specifically benzene and naphthalene at monitoring wells MW-404R and MW-504, have
continued to exceed the originally calculated Type 4 RRS. The originally calculated Type 4 RRS
included assumed direct contact with soil and ingestion of groundwater (1 liter per day) as potentially
complete exposure pathways. As presented in the HHRA section of this document, the only
remaining potentially complete exposure pathway for maximally exposed populations under current
and future Site conditions involves the vapor intrusion of subsurface soil and groundwater volatiles up
through the soil column through cracks in a building’s foundation into indoor air. Therefore, a vapor
intrusion evaluation was conducted previously in this report and calculated site-specific Type 4 RRS
values for commercial/industrial workers who spend their workday inside the hotel or one of the
nearby buildings on Broad Street.
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The soil comparison to appropriate Type 4 RRS depends on the vicinity of the sampling location to
either the hotel or Broad Street retail buildings. Per USEPA’s 2002 Draft Subsurface Vapor Intrusion
Guidance (USEPA 2002), only those samples located within 100 feet of a building are considered a
vapor intrusion concern and included in the subsurface soil dataset for each building of concern (e.g.,
hotel and Broad Street retail building). All subsurface soil sample locations within 100 feet of either
the hotel or Broad Street retail building are presented in Table 2-21. Note, there are some soll
samples that overlap and are within 100 feet of both buildings, as shown in Table 2-21.

Subsurface soil datasets identified for each building of concern were statistically evaluated to
determine an exposure point concentration (EPC) for each subsurface soil COl. The EPC traditionally
represents soil concentrations when conducting HHRAs. Building-specific subsurface soil data for
each COIl were analyzed using EPA statistical software, ProUCL version 4.1 (available online at
http://www.epa.gov/nerlesd1/tsc/form.htm). ProUCL inputs and outputs are provided in Appendix F.

The statistical analysis includes determination of the 95 percent upper confidence limit (UCL) for each
subsurface soil COIl and building using the current dataset for subsurface soils collected from 2 feet
bgs down to the average depth to groundwater (20 feet bgs). Results of the statistical analysis are
summarized in Tables 2-22 and 2-23 for the hotel and Broad Street retail building, respectively.

A comparison of subsurface soil Type 4 RRS values to EPCs is presented in Table 2-24 and indicate
no Type 4 RRS exceedances for the Broad Street retail buildings; however, both benzene and
naphthalene’s EPCs exceed their respective Type 4 RRS values (benzene = 0.02 mg/kg; naphthalene
= 2.26 mg/kg) protective of the hotel worker.

As shown in Table 2-25 and Figure 2-6, there are 10 locations within 100 feet of the hotel where either
benzene or naphthalene concentrations exceed the Type 4 RRS value for the hotel worker:

e GP-319: benzene (0.022 mg/kg)

e GP-321: benzene (0.08 mg/kg) and naphthalene (47 mg/kg)

o HA-102: naphthalene (8.1 mg/kg)

e MW-10: naphthalene (5.1 mg/kg)

e SC-0113: benzene (7.1 mg/kg)

e SC-0119: benzene (0.16 mg/kg)

e SC-0127: benzene (0.022 mg/kg)

e SC-0152: naphthalene (3.2 mg/kg)

e SC-0178: benzene (0.028 mg/kg) and naphthalene (3.3 mg/kg)

e SC-0181: benzene (0.048 mg/kg) and naphthalene (74 mg/kg)
It should be recognized that the benzene and naphthalene concentrations identified above are unlikely
to represent current concentrations. Significant reductions in concentrations due to natural
attenuation processes (principally biodegradation and volatilization) are expected to have occurred
since the samples were collected during the period of investigation and remediation from 1992 to
2000. Consequently, use of historic subsurface soil data for the purposes of characterizing current
and future vapor intrusion concerns at the Site introduces significant uncertainty. Therefore, it is

recommended that vapor intrusion concerns primarily focus on groundwater conditions, while historic
soil conditions should be used for qualitative comparison only.
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It is also noted that the use of bulk soil data to characterize indoor air conditions based on vapor
intrusion is not recommended by USEPA as stated in the 2002 Draft Subsurface Vapor Intrusion
Guidance: “Soil (as opposed to soil gas) sampling and analysis is not currently recommended for
assessing whether or not the vapor intrusion pathway is complete. This is because of the large
uncertainties associated with measuring concentrations of volatile contaminants introduced during
soil sampling, preservation, and chemical analysis, as well as the uncertainties associated with soil
partitioning calculations. Thus, the use of bulk soil target concentration is not generally
recommended.” (USEPA 2002)

As presented in Table 2-26, comparison of the most recent (April 2010) groundwater monitoring data
to Type 4 groundwater RRS values protective of the hotel worker and Broad Street retail worker do
not indicate any exceedances of benzene or naphthalene Type 4 RRS values. Therefore, the
groundwater at the Site does not pose a vapor intrusion risk to human health assuming the land use
restrictions prohibiting groundwater use are maintained.

2.7 Ecological Risk Evaluation

A qualitative habitat assessment was performed to first determine the potential presence of habitat
and ecological receptors and subsequently determine a need to conduct an ecological risk
assessment (ERA) in accordance with USEPA guidance (USEPA 1997); comprehensive ERA
guidance is not available from the State of Georgia. The qualitative assessment is focused on current
and likely future land uses, habitats and expected and/or observed receptors, and potential migration
pathways.

2.71 Land Use

Specific details regarding the Site location, property boundaries and surrounding land ownership was
presented previously. Briefly, the Site is located in an urban-industrial area and is directly adjacent to
a highway (State Highway 101), North 2nd Avenue, and the urban center of Rome. Land use at the
Site is commercial/industrial and is expected to remain the same under future conditions.
Surrounding land use is mixed and includes industrial/commercial, residential, and recreational. The
Site is bordered to the northwest by the Oostanaula River (which flows north to south) that flows into
the Etowah River (which flows to the west) about 350 feet downstream of the Site; the river segment
downstream of this confluence is called the Coosa River (the junction of the Oostanaula and Etowah
rivers form the Coosa River). To the southeast and northeast of the Site are commercial properties
and to the southwest lies Highway 101. A riparian corridor is located adjacent to the Site along the
river, which is traversed by a paved bicycle/pedestrian trail (Heritage Park Trail). The riparian corridor
is narrow (ca. 30 feet wide) and dominated by grasses, low shrubs and medium to large trees.

2.7.2 Hab itat

The majority of the Site is covered in pavement or occupied by building structures and is devoid of
ecological habitat. The Hawthorne Suites Hotel is located at the western-most extent of the Site, and
a parking garage associated with The Forum (arts and entertainment Center) is present at the eastern
extent of the property (Figure 2-7). Limited areas of landscaped lawn and plantings (i.e., shrubs,
grass, and trees) occur adjacent to the buildings and at some locations around the perimeter of the
Site. These limited areas do not represent significant ecological habitat, although use by some urban-
adapted species is expected. The riparian corridor is developed and includes a pedestrian/bicycle
trail. Natural ecological habitat in the corridor is marginal and may attract urban adapted species and
potentially serve as an occasional transit corridor for some larger mobile wildlife (e.g., deer). More
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attractive ecological habitat associated with the riparian river corridor is located upstream of this river
segment.

The Oostanaula River flows through the urban center of Rome and terminates at the confluence with
the Etowah River, which becomes the Coosa River downstream of this confluence. According to the
United States Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) (USFWS 2010),
the Oostanaula River (and receiving Etowah River) is classified as a slow moving, permanently-
flooded, lower perennial riverine system without tidal influence (see Figure 2-15). The substrate
consists of primarily sand and mud. It is further characterized by the NWI as having an unconsolidated
bottom with less than 30 percent (aquatic) vegetative cover. The stream segment from the confluence
of Little Dry Creek (approximately 1 mile upstream of the Site, below the Rome Water Intake) to
Coosa River is designated for fishing use (Georgia Administrative Code 391-3-6-.03 Water Use
Classifications and Water Quality Standards; http://rules.sos.state.ga.us/docs/391/3/6/03.pdf).

2.7.3 Mi gration Pathways

Under current conditions surface and ecologically relevant subsurface soil (i.e., to approximately 4 feet
bgs) is not impacted with former MGP contaminants. Extensive soil remediation/excavation
conducted in 1999 and 2000 successfully removed the majority of MGP-related source material from
the surface and shallow/intermediate depth subsurface zone. The Site is underlain by 20-25 ft of clean
material; impacts are limited to the deep subsurface zone (greater than 20 feet bgs). No known
overland or subsurface migration pathways from the Site to the river have been identified, as surface
and intermediate depth subsurface soil is not impacted and soil migration via surface runoff is
effectively eliminated by the presence of extensive pavement on site. While the shallow groundwater
beneath the Site generally flows toward, and presumably discharges to, the Oostanaula River, the
plume of dissolved COl is effectively contained through natural attenuation processes with the plume
boundary more than 200 ft from the river. During more than 10 years of post-remediation
groundwater monitoring, COI concentrations have generally exhibited a declining trend with no
evidence of plume expansion or migration toward the Oostanaula River; therefore river media are not
affected by potential discharge of groundwater constituents. Formerly impacted sediments in the river
adjacent to the Site have been excavated and removed, and remaining sediments have been capped
(RETEC 2002).

The potential for impacted Oostanaula River sediment (left in place below the cap) to equilibrate with
overlying water is a potentially complete pathway; however, analyses of surface water samples
collected prior to and during sediment remediation were non-detect for all COIl, and concentrations of
detected constituents were below USEPA Region 4 freshwater screening values (USEPA 2001) within
and downstream of the work (remediation) zone. Additional surface water data were obtained
following a cap inspection in 2008 (as part of the biannual inspection process, RETEC 2002). The
inspection showed some evidence of scouring of the sediment armoring and additional armor was
placed. Water samples were collected during this time and site-related constituents were not
detected. Table 2-27 provides a compilation of all surface water data collected from the river during
the history of investigation and remediation activities at the Site with comparison to USEPA Region 4
freshwater screening values for reference. Based on these results, potential impacts from
equilibration of sediment residuals with overlying surface water is potentially complete but
insignificant. Further review of cap integrity is planned for 2012 as part of the 10 year re-evaluation
(RETEC 2002).

In August 2000, fish were collected from the Oostanaula River at locations adjacent to the Site, and
upstream from the Site. Whole body fish tissue samples corresponding to the two locations were
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submitted for laboratory analyses of PAHs, metals, and total cyanide. The results were reported in
the Corrective Action Plan for Sediments in the Oostanaula River (ThermoRetec 2000a) and are
presented in Table 2-28. No organic constituents were detected in either sample. Low concentrations
of barium, chromium, and zinc were detected in the tissue sample corresponding with the upstream
location. Comparable concentrations of barium and zinc were detected in the tissue sample
corresponding with location adjacent to the Site, and lead was also detected at a concentration 0.5
mg/Kg, compared to a detection limit of 0.45 mg/Kg. Cyanide was not detected in either sample.
These results provide additional evidence that Site-related COI do not pose a significant risk to
adjacent ecological receptors.

2.7.4 Con clusions

Further assessment of ecological risk at the Site is not warranted based on review of current data and
ecological habitat associated with the Site and nearby Oostanaula River/riparian corridor. This
conclusion is based on the following:

e The Site proper does not constitute important terrestrial ecological habitat based on its
location within an urban center and the general absence of suitable habitat throughout the
Site.

e Marginal upland ecological habitat is present in the riparian corridor adjacent to the
Oostanaula River; however there is no known complete overland migration pathway to this
area (or the Oostanaula River).

e Migration of subsurface impacts (via groundwater) to the Oostanaula River is incomplete
based on area hydrogeology.

e Equilibration of chemical residuals in Oostanaula River sediment beneath the engineered cap
represents a potentially complete but insignificant pathway, with no detectable concentrations
of Site-related COI in numerous surface water samples, and limited fish tissue samples.

2.8 Poi nt of Demonstration Monitoring for Groundwater

Review of the data from the April 2010 groundwater monitoring event (ERM 2010) shows that the
groundwater flow direction in the vicinity of MW-404R is generally to the north to northwest.
Consequently, monitoring wells MW-401AR and MW-403A are located downgradient from MW-404R
and are proposed as POD monitoring wells. These wells have not demonstrated detectable
concentrations of benzene or naphthalene.

MW-504 is located near a groundwater ridge and, therefore, the groundwater flow direction in this
area can fluctuate from southeast to northeast depending on local hydrogeologic conditions which
have been observed to vary over time. Consequently, monitoring wells MW-507 and MW-402A are
proposed as POD monitoring wells for this portion of the plume. These wells have not demonstrated
detectable concentrations of benzene or naphthalene.

Voluntary Remediation Plan May 2011



AECOM Environment 3-1

3.0 Proposed Remediation Plan

As outlined and summarized in the previous sections, active remediation activities were performed at
the Site in 1999 and 2000. The remediation activities consisted of removal of more than 55,000 tons
of source material in the unsaturated zone. This included all of the source material that was
accessible, and therefore active remedial activities are considered complete.

The results of the exposure assessment conducted for the Site indicate that the only potentially
complete exposure pathway resulting in excess risk is the intrusion of benzene and naphthalene
vapors from subsurface soil to the hotel resulting in exposure to hotel workers. In addition to the
indoor hotel workers, there are potentially complete exposure pathways at the Site for the
construction/utility workers; however, the construction/utility worker is exposed to soils via direct
contact, while the indoor hotel worker is exposed to soils indirectly via vapor intrusion. This
conclusion is dependent on restricting uses of the Site for non-residential purposes and eliminating
direct contact and ingestion of soil and/or groundwater through institutional controls. Institutional
controls that currently prohibit the use of groundwater for human consumption include:

¢ Local municipal ordinances

e The deed restriction on parcels formerly associated with the former MGP site

The Proposed Remediation Plan therefore includes the implementation of instructional controls and
an Operations and Maintenance (O&M) Plan to be implemented in the event of future land disturbing
activities.

3.1 Institutional Controls

The following institutional controls will be applied to ensure that the conditions at the Site are
managed accordingly to be protective of human health and the environment:

¢ Limiting the use of the property to industrial/commercial only and prohibition of the use of
groundwater through compliance with the intent of EPD uniform environmental covenants for
parcels 3, 3A, 4,5, 7, and 8. In addition, an O&M Plan has been developed (Appendix G) to
ensure the integrity of the Type 5 RRS area (area of West 1* Street and adjacent utility
corridor) and restrict potential future exposure. This O&M Plan will be activated in the event
of excavation activities within the Type 5 RRS area to specify health and safety requirements
for workers, and to establish appropriate waste management procedures.

e Coordination with stakeholders regarding the completion of applicable institutional controls is
being conducted concurrent with this VRP submittal. AGLC'’s existing environmental
covenants with current owners of Site parcels will be revised to conform with the Uniform
Environmental Covenants (UEC) Act. AGLC will submit title record reports and draft
environmental covenants for all applicable parcels to EPD for review and approval, in
accordance with the schedule provided in Section 4 and Figure 4-1.

¢ Armoring of Oostanaula River sediments adjacent to the Site was completed in 2008 under
the requirements of the current CAP. The CAP specifies additional inspection for evidence of
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scouring in 2012. The inspection and mitigation, if necessary, will be maintained as part of
this Remediation O&M Plan.

e The current schedule of semi-annual groundwater monitoring and reporting will continue until
this VRP application is accepted by EPD, the new RRS are approved, and the Remediation
Plan is implemented. The post-remediation groundwater monitoring data described in
Section 2.4.4 of this report, supported by the Fate and Transport modeling summarized in
Section 2.4.5.2 and detailed in Appendix D, clearly demonstrate that the dissolved COI plume
is stable or shrinking and, consequently, will not reach the POD wells at any point in the
future.

3.2 Soil Gas Sampling

As discussed in Section 2.6, the existing soil data indicate the presence of 10 sample locations within
100 feet of the hotel where either naphthalene or benzene concentrations exceed the Type 4 RRS.
Since these samples are more than 11 years old, it is likely that current concentrations at these
locations have diminished due to natural attenuation processes, and, therefore use of these data may
significantly overestimate the contribution of soil-phase COI to exposure by vapor intrusion.
Consequently, soil gas sampling will be conducted in the vicinity of the hotel to better quantify vapor
concentrations and calculate potential risks.

Proposed sample locations and collection methodology will be detailed in a Work Plan, which will be
submitted to EPD for approval prior to initiating field activities. It is expected that multiple locations will
be identified adjacent to the perimeter of the hotel foundation for advancing soil gas probes. Exact
locations will depend on the presence of utilities and accessibility issues. Following collection, vapor
samples will be submitted for laboratory analysis of VOCs, including naphthalene, using Method TO-
15. Validated analytical data will be incorporated into the risk assessment calculations to determine
whether any detected constituent concentrations pose a significant risk to hotel workers. Identification
of potential risks based on soil gas data will be addressed through additional soil gas investigation,
indoor air sampling, and/or evaluation of potential remedial measures.
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4.0 Implementation Schedule

The anticipated schedule for implementation of the Remediation Plan as described in Section 3 is
presented in Figure 4-1.
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Table 2-1
Timeline of Investigations, Remedial Actions, and Key Project Documents
Atlanta Gas Light Company
Former MGP Site
Rome, Georgia

Date

Description

1985

Remedial Action

Uncovered subsurface gas holder. EPA removed most sludge and solidified remaining sludge with Pozzalime.

1986

Investigation

Preliminary site reconnaissance conducted by Law - EPA said no further action - Did not include sampling and
analysis.

Nov-91

Investigation

Preliminary Assessment by Law - Conducted under CERCLA - included a review of available file material, on and
off site reconnaissance's, development of historical ownership, collection and analysis of soil samples (SS-01
through SS-06), and limited pathway survey.

Jun-92

Investigation

Site Investigation by Law - 30 soil samples from 17 exploratory soil borings (SB-01 through SB-15, SB-02II, and
SB-0411) to delineate impacts, GW well installation of MW-01 through MW-05. Included hydraulic conductivity
results, ambient air monitoring, and geophysical testing, review of geologic literature.

Jan - Apr-96

Investigation

Field Investigation activities for the Remedial Investigation (RI).

Mar-97

Investigation

Remedial Investigation/CSR by Law and RETEC - Type 4 RRS were developed. One piezomemter (PZ-01) and
12 groundwater monitoring wells (Type Il - MW-07, MW-08, MW-09A, MW-09B, MW-12, MW-13, and MW-14A;
Type lll - MW-08B, MW-10, and MW-11; Type IV- MW-06A, MW-06B) were installed. 34 soil borings were
advanced using direct push (GP-101 through GP-134), 5 borings were advanced using HSA (SB-102, SB0O2IIA, SB-
02A, SB-05A, and SB-06A), and 8 hand auger borings (HA-101 through HA-108) were advanced. A
reconnaissance of the Oostanaula River bank was conducted. Samples from HA-104 though HA-106 were collected
from the river bank. Soil samples and GW samples were analyzed to delineate the overall extent of impacts.
Impacts found were limited to onsite and a small area surrounding the site.

Jun-97

Plan

CAP June 10, 1997, revised May 27, 1998, February 26, 1999, and April 27, 1999.

Sep-97

Investigation

Sept. 1997 Investigation- Area along the slope of Oostanaula River Bank adjacent to AGLC MGP was sampled in
anticipation of a construction project proposed by the City of Rome. Supplemental investigation included 17 hand
augers (HA-200 to HA-214, HA-106A and HA-106B) and soil samples collected and analyzed (presented in CAP,
May, 1998).

Mar-98

Investigation

March 1998 Investigation - 2 replacement monitoring wells (MW-01R and MW-04R) were installed in Parcel 1 to
verify background concentrations of inorganics in groundwater detected during previous sampling events. Also, 4
subsurface soil samples and GW samples were collected and analyzed (presented in CAP, May, 1998).
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Timeline of Investigations, Remedial Actions, and Key Project Documents
Atlanta Gas Light Company
Former MGP Site
Rome, Georgia

Date Description

Revised CAP Submitted by ThermoRetec. Further revised February 26, 1999, and April 27, 1999. Preliminary
Investigation report for Sept. 1997 and March 1998 investigations. The investigations have shown that the highest
concentrations are limited to an area of about one-half acre near the center of the MGP site, and the overall extent
of impacts is generally limited to the former plant site and a small area surrounding the MGP site.

Alternative remedial actions discussed for Parcels 3 and 4.

SUMMARY: PAH constituents were detected above Type 4 RRS in surface soil primarily in the central portion of the
former MGP. Lead was detected in surface soil on Parcel 7, on the riverbank and on Parcel 5 at concentrations
exceeding Type 4 RRS. Organic constituents were detected in subsurface soils above Type 4 RRS in the central
portion of the site. Inorganic constituents in subsurface soils were detected above Type 4 RRS in Parcel 7.

27-May-98 Plan

Draft Investigation Work Plan (IWP) submitted by ThermoRetec. Scope included: 2 monitoring well installations,
Nov-98 Plan 44 borings at various locations around the site, 4 surface water and 16 sediment samples from Oostanaula River, 7
hand augers/direct push, and groundwater sampling from select monitoring wells.

Additional Investigation - In response to EPD’'s comments to May 1998 version of the CAP. Investigation included
the installation of 2 additional wells and the collection and analysis of 6 groundwater samples, 18 sediment samples,

Dec-98 - Jan-99 | Investigation |13 qrface soil samples, and 90 subsurface soil samples. Data presented to EPD in a meeting on January 22,
1999.
Site divided into four Operable Units (OU). OU1 - Unsaturated soil in Parcels 1, 2, 3, 4, 6, 7, 8 CoG ROW and 1st
Feb-99 Miscellaneous [Street, OU2 - Oostanaula River, OU3 - Unsaturated soil in the basements of the River Place Building and under the

office building attached to River Place Building, OU#4 Site groundwater

Revised CAP Submitted by ThermoRetec. Further revised April 27, 1999. Describes the soll removal corrective
action for the unsaturated soils in OU1.

Revised CAP submitted by ThermoRetec. Presented corrective action strategies for the four OU's. The strategy
27-Apr-99 Plan for OU1 is detailed in the report. The strategies for OU 2, 3 and 4 are conceptual worst-case scenarios and will be
further evaluated. Strategy for OU1 includes excavation and confirmation sampling.

Feb-99 Plan

Remediation

Jun-99 - Sep-99 Field Activities [Soil Remediation - Excavation of soil in OU1. 55,175 tons of soil and debris excavated and disposed in landfill.
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Date Description
Soil Removal Completion Report - OU1 submitted by ThermoRetec. 55,175 tons of soil and debris excavated
Dec-99 Remedial Action and disposed of. 90,000 gallons of groundwater and storm water stored and discharged to the City POTW. Soaill
confirmation samples SC-1 through SC-181 collected. As a result, soil in parcels 1, through 8 are in compliance with
Type 4 RRS.
CAP - OU3 submitted by ThermoRetec - Plan describes soil removal corrective actions to be performed in the
Jan-00 Plan - . .
apartment building and the office building.
Jan-00 and Jun-01 Letter Letters from EPD approving certification that soil in Parcels 1 through 8 are in compliance with Type 4 RRS.
CAP - OU3 Revised submitted by ThermoRetec. Revised CAP submitted in response to EPD's NOD letter dated
13-Mar-00 Plan
January 25, 2000.
CAP - OU2 submitted by ThermoRetec. Plan discusses corrective action alternatives for OU2. Alternatives include
26-Apr-00 Plan o . : . ) . .
institutional controls, engineered river bed, biological treatment, removal and offsite treatment/disposal.
CAP - OU3 Revised submitted by ThermoRetec. Revised CAP submitted in response to EPD's NOD letter dated
4-May-00 Plan
January 25, 2000.
I Installation of MW-401A, MW-401B MW-402A, MW-402B, MW-403A, MW-403B, MW-404, Mw-405, MW-406A, and
May-00 Investigation

MW-406B.

July-00 - Aug-00

Remedial Action

Soil Remediation - Excavation of soil in OU3 - Office building was demolished, 1,520 tons of non-haz. Soil and
1,300 tons of debris was excavated and disposed in landfill. Many areas beyond the proposed excavation limits
were excavated to remove subsurface debris and highly impacted soil.

Groundwater CAP - OU4 submitted by ThermoRetec. The CAP recommended the evaluation of MNA as the

21-Sep-00 Plan preferred remedial approach for groundwater.
4-Dec-00 Plan Revised CAP for Groundwater (OU4) by ThermoRETEC. CAP recommended air sparging coupled with soil vapor
extraction (AS/SVE).
5-Dec-00 Plan CAP for River Sediments OU2 submitted by ThermoRetec. Revisions based on EPD's comments in their letters
dated November 14 and 22, 2000.
Soil Removal Completion Report OU3 submitted by ThermoRetec - Rivers Place Building - Office building
: . |demolition followed by soil removal under the building and soil removal under the apartment buildings. 1,520 tons of
12-Dec-00 Remedial Action

non-Haz soil and 1,300 tons of debris were excavated. Soil confirmation samples (OSW-1 through OSW-5, OFL-1,
and 4 apartment confirmation samples were collected to ensure compliance with Type 4 RRS.
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Table 2-1
Timeline of Investigations, Remedial Actions, and Key Project Documents
Atlanta Gas Light Company
Former MGP Site
Rome, Georgia

Date Description
Sediment Delineation Report by Williams Environmental Services. Work included horizontal delineation of COI
Feb-01 Investigation |within the Oostanaula River sediments. Investigation included 24 sediment borings with in the river and sediment

surface sampling.

Well installation - seven additional wells were installed. MW-501 through MW-503, MW-09C, MW-404B and MW-
406C. MW-401AR was installed to replace abandoned MW-401A.

Groundwater CAP Addendum - OU4 Because of site specific impracticality of AS/SVE, it is recommended that the
remedial approach be changed to MNA.

Mar-01 Investigation

19-Apr-01 Plan

Annual Groundwater Monitoring Report — June 2000 through April 2001. Groundwater monitoring events were
performed in June 2000, October 2000, January 2001, and April 2001. During the first three quarters, 12 wells were
sampled, including MW-9A, MW-9B, MW-14A, MW-401B, MW-402A, MW-402B, MW-403A, MW-403B, MW-404,
MW-405, MW-406A, and MW-406B. As specified in the CAP, seven additional wells were installed and two wells
were abandoned before the April 2001 monitoring event. Wells MW-13 and MW-401A were abandoned because
22-Jun-01 Report they consistently did not yield enough water to collect a sample. Well MW-401AR was installed to replace MW-
401A to delineate the plume to the north, and well MW-503 was installed to the south-southwest to replace MW-13
and to delineate the plume in that direction. Additionally, wells MW-404B and MW-406C were installed to delineate
impacts in groundwater in the lower aquifer. Wells MW-502 and MW-504 were installed to delineate shallow
groundwater impacts to the south and southeast, respectiwere detected in subsurface soils above Type 4 RRS in
the central portion of the site. Inorganic constituents in subsurface soils were detected above Type 4 RRS in Pa

2001 Investigation |Pilot Study for AS/SVE
2001 Remedial Action|Sediment remedial actions implemented
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Timeline of Investigations, Remedial Actions, and Key Project Documents
Atlanta Gas Light Company
Former MGP Site
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Date Description

Updated CSR submitted - Documented Site assessment and development of RRS. Documented activities since
the submittal of 1997 Remedial Investigation/CSR. Investigation were performed in September 1997 and March
1998.

Sept. 1997 Investigation- Area along the slope of Oostanaula River Bank was investigated. Supplemental
investigation included 17 hand augers and 29 soil sampled collected and analyzed.

March 1998 Investigation - 2 monitoring wells were installed in Parcel 1. Also, subsurface soil samples and GW
28-Sep-01 Report samples were collected and analyzed (presented in CAP, May, 1998).

Impacted soil removal was performed from June 1999 and completed in August 2000. Following excavation,
groundwater samples were collected from 21 groundwater monitoring wells.

Type 4 RRS were developed for 33 constituents detected in soil and 39 constituents detected in groundwater.
Comparisons of detected concentrations indicated that 3 constituents exceeded Type 4 RRS soil and 11
constituents in groundwater exceeded Type 4 RRS. Soil remediation was completed on OU1 and OU3 in August
2000.

21-Dec-01 Letter Comments from EPD on CSR

AGLC Sediment Removal Action Oostanaula River Submitted by WRS Infrastructure and Environment, Inc.
Report of sediment removal from Oostanaula River performed in October and November 2001. Using suction
dredging, 6 inches of impacted sediments were removed and disposed of from the river bed over an area measuring
140 feet by 25 feet. The approved CAP allowed impacts buried deeper within the sediment to remain in place.

4-Dec-01 Remedial Action

Updated CSR submitted - Revised text and figures (or portions thereof) were sent, as replacement pages for
subsequent approval of the CSR. RETEC revised delineation lines, contours and concentrations on figures, and
revised the certification statement in the revised CSR submitted February 15, 2002. Portions of Section 4, Figure 4-

15-Feb-02 Report 2 through 4-11, and Figure 6-11 through 6-14 were revised. The revisions were based on EPD's December 21,
2001 comments of RETEC's CSR (September, 2001). RETEC responded to comments in a letter dated January
24, 2