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EXECUTIVE SUMMARY

In 2000, Vopak Terminal Savannah, Inc. (VISI) acquired Paktank Corporation (Paktank) that
maintained a bulk liquid storage terminal on a land parcel in Savannah, Georgia leased from the
Georgia Ports Authority (GPA). In 1996, Paktank notified the Georgia Environmental Protection
Division (EPD) about a solvent release discovered in one of its tank farms. The release was
composed of PCE and its typical degradation products. Paktank attributed the source of the release

to tetracholoroethylene also known as percholoroethylene (PCE) that was stored at the terminal in
the mid 1970’s.

After certain assessment and remedial activities, VISI endorsed a consent order with EPD in 2003.
The consent order required preparation of a proper compliance status report (CSR) to fully address
the remaining contaminated soils and groundwater associated with the PCE release. In addition, the
consent order required the preparation and implementation of a corrective action plan (CAP) to
remediate contaminated soil and groundwater. VTSI submitted a CAP with a projected 20-year
cleanup schedule.

Based on subsequent remedial activities by VTSI, EPD notified VISI in 2006 that the source soil
remediation tasks were complete. The groundwater remediation program that involved an enhanced
attenuation program was, however, found to be ineffective in reducing the overall extent of the
groundwater plume. In 2010, VTSI retained Environmental International Corporation (EIC) to
develop a more cost-effective remedial strategy to address the groundwater contamination. EIC
proposed an alternative approach under the new Georgia Voluntary Remediation Program (VRP).
In a letter dated August 31, 2011, EPD approved a voluntary investigation and remediation plan
(VIRP) that presented the alternative approach. The approved VIRP superseded the requirements
specified in the original consent order.

Immediately after the VIRP was approved, VTSI implemented the proposed assessment and
remedial tasks. In implementing the tasks, EIC successfully completed a proper evaluation of the
groundwater plume, demonstrated plume stability, reestablished monitored natural attenuation
(MNA) with multiple lines of evidence, and substantially reduced the environmental risks. EIC also
utilized a fate and transport model to demonstrate that any potential migration of the residual
groundwater contamination will not impact the water quality of the Savannah River. To address the
prevailing groundwater contamination, EIC proposed Type 5 risk reduction standards (RRS) as a
contingency measure. In a stakeholder meeting, EPD and GPA concurred with VTSI that Type 5
RRS would be acceptable. VTSI also developed institutional controls to manage any potential risks
from incidental exposure of groundwater during any site excavation activities within the
groundwater plume. This CSR documents the results of the VIRP and petition’s EPD to delist the
site from the State of Georgia Hazardous Site Response Act (HSRA) Site Inventory.
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SECTION

1 INTRODUCTION

Vopak Terminal Savannah, Inc. (VTSI), in Savannah, Georgia is located on land leased from the
Georgia Ports Authority (GPA). Prior to the 2000, VISI was known as Paktank Corporation
(Paktank).

The site is subject of a tetrachloroethene or perchloroethene (PCE) release that reportedly occurred
while PCE was stored at the terminal in the mid 1970’s. Over the years, the PCE has degraded into
other dissolved chlorinated volatile organic compounds (CVOCs). The site is currently listed on the
State of Georgia Hazardous Site Response Act (HSRA) Hazardous Site Inventory (HSI) as Site
Number 10464, Paktank Corporation — Savannah Terminal (now known as VTSI).

In 1996, Paktank discovered a solvent release in the vicinity of Tank 24. Upon discovery, Paktank
initiated certain assessment and remedial activities. In July 2003, VTSI endorsed a consent order
No. EPD-HSR-384 issued by the Georgia Environmental Protection Division (EPD). The consent
order required preparation of a proper compliance status report (CSR) to fully address the remaining
contaminated soils and groundwater associated with the PCE release. In addition, the consent order
required preparation and implementation of a corrective action plan (CAP) to remediate
contaminated soil and groundwater (ERM, 2005). The CAP projected a 20-year cleanup time
period.

Between 2001 and 2006, VTSI conducted a soil remediation program to address soil contamination
at the source of the release. In a letter dated August 31, 2006, EPD acknowledged that the soil
remediation program met Type 3 and 4 risk reduction standards(RRS). After implementing an
enhanced attenuation program to address groundwater contamination, however, VTSI realized that
the prevailing remedial process had minimal impact in reducing the overall extent of the
groundwater plume.

In 2010, VTSI retained EIC to develop a more cost effective remedial strategy. After a thorough
review of the site background data, EIC proposed an alternative approach under the new Georgia
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Voluntary Remediation Program (VRP). The alternative approach outlined a pathway for
conducting remediation in a more effective and timely manner.

On October 15, 2010, VTSI submitted a Revised Voluntary Remediation and Investigation Plan
(VIRP) to the Georgia Environmental Protection Division (EPD). Based on comments from the
EPD, VTSI submitted a revised VIRP on April 2, 2011. In a letter dated August 31, 2011, EPD
approved the revised VIRP (EPD, 2011). The approved VIRP superseded the requirements
specified in the original consent order No. EPD-HSR-384 issued by the EPD.

Immediately after the VIRP was approved, VTSI implemented the proposed tasks. In this
Compliance Status Report (CSR), VTSI is documenting the results of the VIRP and the remedial
progress. A completed checklist of items required in the CSR according to Georgia Administrative
Code Rule 391-3-19-.06(3) is included as Attachment A.

1.1 SITE LOCATION AND DESCRIPTION

The site is located at Georgia Ports Authority Gate No. 2 on Turner and Hart Streets, with street
address 280 Brampton Road, Garden City, Chatham County, Georgia 31418. The site has operated
as a bulk storage facility since 1951. Historically, the terminal has stored various fuels and chemicals
in various above-ground storage tanks (ASTs). The site is bordered by the GPA Port of Savannah
Terminal property except to the eastern boundary where VTSI maintains docking facilities along the
Savannah River. Beyond, a relatively narrow strip of GPA property along the southeastern edge of
the site, lies an asphalt roofing materials manufacturing facility. Figure 1-1, in Exhibit G, illustrates
the site layout. The warranty deed and tax plats of the site are included with Exhibit A, the VIRP
(EIC, 2011).
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SECTION

2 SITE CONCEPTUAL MODEL

A Site Conceptual Model (SCM), also known as Conceptual Site Model, is a summary of the site
condition relative to a contaminant release. Typically, the model defines site characteristics, release
sources, extent of the plume(s), likely fate and transport mechanisms, potential exposure pathways,
and potential sensitive receptors that could be impacted. During the implementation of the VIRP,
VTSI has refined and updated the SCM originally submitted in the VIRP. The following sections
summarize the latest understanding of the SCM discussed in the Eighth Semi-annual Progress
Report (EIC, 2015b), which is included as Exhibit E.

21 HYDROGEOLOGY

The site is underlain by a complex inter-bedded strata consisting of gravel, sand, silt, and clay
lithology/soil types, and strata with various combinations of these soils. This results in a complex
saturated soil matrix with anisotropic and non-homogeneous conditions as the pathway for
groundwater flow. Based on historical gauging data from monitoring wells in the vicinity of the
monitored constituents of concern (COC) plumes, the depth to groundwater ranges approximately
from 1 to 10 feet below ground surface and groundwater generally flows from southwest to
northeast. A full discussion of the site hydrogeology is presented in the SCM Report which is
included in Exhibit E (EIC, 2015b).

2.2 CONSTITUENTS OF CONCERN

The primary COCs monitored at the site are CVOCs. These specifically consist of PCE and its
degradation products trichloroethene (TCE), dichloroethene (DCE), and vinyl chloride (VC).
Additionally, VTSI has investigated a historic release of volatile organic compounds (VOC)
discovered in the same area of the site. The VOCs consist of benzene, toluene, ethylbenzene, and
total xylenes (BTEX) and are comingled with the CVOCs. The delineation standards of these
CVOCs and VOCs for groundwater are listed in Table 1-2 in Exhibit A (EIC, 2011).
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2.3 RELEASE SOURCES
2.3.1 PCE Release

Referring to historic data, PCE was stored in Tank 24 during the period from December 1972
through April 1975 (ERM, 2010). In 1996, a PCE release was discovered in the vicinity of Tank 24.
Since no PCE has been stored at the site since 1975, the release was attributed to previous terminal
operations. Subsequently, the site’s previous owners and VTSI have conducted various investigatory
and remedial activities, per the EPD, including source removal. Due to natural attenuation, as noted
in Section 2.2, the PCE has degraded into TCE, DCE, and VC.

2.3.2 Hydrocarbon Release

Based on the data presented in the CAP and from subsequent sampling events, it is apparent that
BTEX constituents have been consistently detected in certain monitoring wells at the site where
CVOCs are located (EIC, 2011). However, no documentation is available about the source of the
BTEX.

2.4 Extent of Contamination
2.4.1 Soil Delineation

As documented in the VIRP, CVOC-contaminated soil in the vadose zone was delineated and
remediated during the period from 2001 to 2006. A review of the analytical results from this activity
indicated that BTEX contamination in the vadose zone was also delineated and remediated to CAP
RRS. In a letter dated August 31, 2006, EPD concluded that soil at the site has met the established
RRS (EPD, 20006).

2.4.2 Groundwater Delineation

During the implementation of the VIRP program, VTSI has delineated the extent of groundwater
contamination. This effort required several improvements to the monitoring well network and
collection of full round of groundwater samples during several sampling events. Explicit details of
these activities were discussed in the corresponding semi-annual progress report and are summarized
in Section 4 of this CSR. Table 3-4 in Exhibit G tabulates the historical groundwater analytical data
for each well.
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2.4.2.1 Horizontal Delineation
Chlorinated Volatile Organic Compounds

The horizontal extent of the dissolved CVOC plumes, during the baseline VIRP sampling event in
October 2011, are illustrated in Figures 4 through 7 in Exhibit B. Following this event, VTSI
installed 3 additional wells to provide additional data points for completing the delineation of COC
plumes and to replace an un-located well. The CVOC plumes were further defined during the
January 2014 sampling event, the first sampling event after the installation of 3 additional wells, as
illustrated in Figures 4-7, 4-9, 4-11, and 4-13 in Exhibit C. Two of these wells served as
downgradient sentinel wells enabling downgradient delineation of the CVOC plume. Following this
event, one former injection well and one previously un-located well were both added to the sampled
monitoring well network. As illustrated in Figures 3-3 through 3-6 in Exhibit G, from final VIRP
sampling event in April 2016, samples collected from the improved monitoring well network,
further defined the horizontal extent of the dissolved CVOCs. In reviewing the above CVOC
plume maps, it is apparent that the CVOC plume has decreased in both concentration and extent
during the VIRP program.

BTEX

The horizontal extent of the dissolved BTEX -from the baseline VIRP sampling event in October
2011 - is illustrated in Figures 8 through 11 in Exhibit B. Downgradient delineation of the BTEX
plume has been complete since the initiation of the VIRP. Similar to the CVOC plume, the
understanding of the BTEX plumes concentrations and extent were more accurately delineated with
the expansion of the monitoring well network. Figures 4-15, 4-17, 4-19, and 4-21 in Exhibit C
illustrate the extents of the BTEX plumes during January 2014, the first sampling event after the
installation of 3 additional monitoring wells. Figures 3-7 through 3-10 in Exhibit G illustrate the
horizontal extent of the BTEX plumes during the final VIRP sampling event in April 2016. In
reviewing these figures, it is apparent that the BTEX plume has decreased in both concentration and
extent during the VIRP program.

2.4.2.2 Vertical Delineation

The historical groundwater sampling results from the deep well MW-14 located within the original
COC s footprint are tabulated in Table 3-4 in Exhibit G. Referring to the analytical data in the table,
it is apparent that all monitored COCs concentrations in the well have remained below delineation
standards since October 2013. Also, the concentrations of all but one parameter were below
method detection limits - MDLs. In the EPD’s comment letter to VTSI, dated April 3, 2014, the
EPD concurred with VTSI that vertical delineation is complete (EPD, 2014).
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2.5 FATE & TRANSPORT

The main purpose of determining potential exposure pathways is to assess the migration potential of
the released COCs in a multimedia setting. Based on such an assessment, it is possible to establish
potential exposure levels, critical in establishing risk-based screening and cleanup goals.

It would be expected that the released COCs at the site are subject to the following mechanisms:

e Physical phase separation of released liquid product into gas and other states of matter due
to sorption, solubility and other equilibrium reactions.

e Dissolution of all or a portion of the product solute into the groundwater solvent. The
portion of the product not dissolved is immiscible liquid.

e Advection referring to bulk movement of dissolved constituents and immiscible liquid.
e Dispersion involving horizontal and vertical spreading of partitioned constituents.

e Diffusion of the dissolved constituent in groundwater - consisting of spreading from
concentration gradients.

e Biodegradation by native microorganisms of the dissolved constituent along the migration
pathway.

e Other attenuation processes that reduce the dissolved concentrations with time and distance.

Due to multiple site factors, including: hydrogeology, variable co-metabolic degradation conditions,
various engineered surface coverings and subsurface structures, and influence on groundwater by
the Savannah River, accurate modeling of these mechanisms is not feasible. However, simplified
estimations can be made from known and assumed conditions. A model based on these
assumptions is detailed in the Ninth Semi-annual report (EIC, 2016), which is included as Exhibit I,
and a summary is presented in Section 4 of this report.

2.6 MIGRATION PATHWAYS
2.6.1 CVOC Migration Potential

Typically, contaminants dissolved in groundwater tend to move in the direction of groundwater
flow. Consequently, the location of the peak plume of the monitored dissolved concentrations of
each monitored COC is expected to be subject to a migration consistent with seepage velocity.
However, various interactions between contaminants, lithology, and groundwater can limit this
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migration. Referring to the COC plume maps, it is apparent that the horizontal extent of all CVOCs
have decreased since the October 2011 baseline sampling event and are confined within the baseline
PCE foot-print.

2.6.2 VOC Migration Potential

The monitored COCs consisting of BTEX constituents are present within the CVOC plume
footprint. The BTEX plume has also decreased over time and remains stable within the original
PCE foot-print.

2.7 POTENTIAL RECEPTORS

Potential receptors are the most important drivers in establishing risk-based cleanup goals for the
site. The receptors include human, ecological, natural resources, present and future land use, and
down-gradient receptors.

2.7.1 Human Health Receptors

Since all contaminated soil that exceeded the RRS under the 2005 CAP within the vadose zone was
previously excavated, as discussed in Section 3.1, subsurface soil lying above the water table is
neither a concern to VTSI employees nor to construction workers at the site. Consequently, only
groundwater contamination or saturated soils present potential human exposure at the site.

The 2005 CAP also states, “Because the site and surrounding area are served by a municipal water
supply system, groundwater from the surficial aquifer at the site and within the vicinity of the site is
not being used for human consumption. VTSI will also ensure that any construction works
conducted within the area over contaminated groundwater will be limited to the extent of the vadose
zone. Therefore, human exposure to contaminated ground water is an unlikely exposure pathway”
(ERM, 2005). The CAP also states that there are no private drinking water wells within a two-mile
radius of the VTSI site.

Nevertheless, if onsite workers need to excavate soils saturated with groundwater or groundwater
during construction activities within the COC foot-print, VTSI will utilize institutional controls to
monitor and protect workers. The institutional controls are described in more detail in Section
5.3.1.
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2.7.2 Ecological Receptors

Referring to the 2005 CAP, the VTSI Savannah site was reviewed by the Georgia Natural
Heritage Program (GNHP) to identify potential ecological receptors that may be impacted from
contamination levels at VISI. GNHP found no rare, imperiled, and critically imperiled plant and
animal species at the site. Since the subject property is operated as an industrial facility, VTSI
does not provide habitat for plants or animals. In addition, wetlands are not of concern at the
VTSI site. According to the 2005 CAP, “With the exception of drainage ditches and other man-

made depressions, no wetland-like areas were observed on the site.
receptors are affected by the COCs.

Therefore, no ecological

2.7.3 Present and Future Land Use

The subject property is currently utilized as a non-residential facility in a heavily industrialized
setting. As stated in the introductory section, VTSI leased the property from GPA on a long-term
lease. As such, the property will remain as a terminal for several decades. Upon lease expiration,
the site property will continue to be utilized as a non-residential facility consistent with GPA’s
long-term plans for site redevelopment, local zoning, and deed restrictions.

2.7.4 Down-gradient Receptors

The GPA Port of Savannah container storage facility is located hydraulically down-gradient of the
subject property. Groundwater samples collected from sentinel wells MW-35 and MW-30,
located on GPA property and hydraulically down-gradient of the subject property indicates that
COCs are well below delineation standards. Also, mixing zone calculations (discussed in Section
4.0) indicate no potential impact to the water quality standards in Savannah River.
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SECTION

3 PREVIOUS REMEDIAL ACTION

In 2003, VTSI entered into a consent order with EPD to address soil and groundwater remediation.
In 2005, EPD approved a CAP which included two important action items. The first action entailed
prompt removal of the remaining source area, consisting of contaminated soil, to RRS standards.
The second action entailed implementation of a groundwater remediation program to address
dissolved CVOCs that were above RRS. The following sections summarize the soil and
groundwater corrective actions.

31 Soil Remediation

From 2003 to 2006 soil removal and confirmatory sampling was completed with regards to source
COCs at the site. In aletter dated August 31, 2006, EPD concluded that soil at the site met the RRS
established under the CAP (EPD, 20006). Therefore, soil remediation of both CVOC and BTEX
concentrations was completed prior to the initiation of the VIRP in 2011.

3.2 Groundwater Remediation

The CAP established a 20-year schedule to remediate the groundwater contaminated with CVOCs
(ERM, 2010). The groundwater remediation entailed enhanced bioremediation with natural
attenuation. In May of 2006, VTSI initiated the groundwater remediation program which included
semi-annual injection of sodium, ethyl lactate, soybean oil, and pH buffer into 18 injection wells.
The purpose of the injection program was to enhance reductive dechlorination of PCE.  The
injections were performed under an Underground Injection Control (UIC) Permit R-262, dated
April 18, 2006, that expired on April 18, 2011 (ERM, 2010).

Compliance Status Report 9

7/29/2016 4:27 PM




3.2.1 Performance of the Enhanced Bioremediation Program

The 2010 annual CAP report (ERM, 2010) presents the results of the enhanced natural attenuation
program. During the attenuation program, groundwater samples were collected from monitoring
wells located within and outside the plume boundary. Analytical results from the samples are
tabulated in Table 3-4 in Exhibit G. As discussed in the VIRP, VTSI determined that the use of
injection events to enhance bioremediation in groundwater at the site was not effective. As such,
this approach was abandoned at the onset of the VIRP. In addition, upon an independent
evaluation of the analytical results, VTSI determined that the enhanced natural attenuation program
may have inhibited the natural attenuation potential of the CVOCs in groundwater.
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SECTION

4 VIRP IMPLEMENTATION

Upon EPD’s approval of the VIRP, VTSI terminated the enhanced attenuation program specified in
the previous CAP and initiated the VIRP tasks to address the legacy groundwater contamination in a
practical, cost effective manner. The following subsections describe the VIRP remedial strategy and
executed actions.

41 REMEDIAL STRATEGY

A review of historical, groundwater monitoring data indicates that natural attenuation of COCs was
occurring prior to the initiation of chemical injection events under the former CAP. Additionally,
the prevailing COC plumes appeared to be stable and contained within the site. In implementing
the VIRP strategy, VTSI properly delineated the extent of the plume and implemented a monitored
natural attenuation (MNA) process to address the legacy groundwater contamination at the site

This strategy involved implementation of the following specific tasks:

e Termination of the injection program to allow the reestablishment of natural attenuation
processes of the COCs.

e Evaluation and rehabilitation of the existing monitoring well network for proper delineation
and consistent sampling of all wells.

e Development of new site-specific Risk Reduction Standards (RRS) for all COCs.
e Routine groundwater monitoring to evaluate plume attenuation, delineation and stability.
e Monitoring and evaluation of MNA indicator parameters.

e Development of a fate and transport model to evaluate the effectiveness of MNA and
compliance with RRS.

e Contingency planning if MNA was discovered to be unsustainable in meeting RRS within
the specified time frame of the VIRP.
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4.2 MONITORING WELL NETWORK

As chronicled in the VIRP and in subsequent semi-annual progress reports, VISI evaluated the
conditions of the monitoring well network and their adequacy in properly defining the COC plumes.
Based on the evaluation it was clear that some wells were deemed missing and others were either
plugged or improperly abandoned. The historical monitoring data indicates that some of these
wells were not available in previous sampling rounds for sample analysis. Consequently, VTSI
found that historical data was inadequate in propetly defining the extent of the COCs.
Consequently, VTSI performed the following activities.

VTSI was able to survey the site to identify missing wells and properly abandoned wells that were no
longer useful for monitoring due to downhole obstructions or silting. The extent of the monitoring
well network at the beginning of the VIRP relative to the monitoring well network at the end of the
VIRP program are illustrated in Figure 1 in Exhibit B and Figure 1-1 in Exhibit G, respectively.
Well construction details for all wells utilized in the VIRP well network are included in Table 4-1.

The following sections detail the well network evaluation and improvements.

4.2.1 Identified Missing Wells

Wells MW-14 and MW-28, that were previously were reported missing, were located in October 2013
and October 2014, respectively. Subsequently, these wells were incorporated into the monitoring well
network.

4.2.2 Abandoned Wells

Several wells that were either damaged, silted, lying in the path of new construction, or deemed
unnecessary, were abandoned. Of those deemed unnecessary, two wells, which had been paved over,
were located utilizing a licensed land surveyor (EIC 2014a). Abandonment procedures followed
SESDGUID-101-R1 (EPA, 2013) and are detailed in the VIRP semi-annual progress reports (EIC
2012a, EIC 2014a, 2015a)

4.2.3 Installed New Wells

VTSI installed three new monitoring wells prior to the initiation of VIRP sampling in order to replace
un-located or damaged wells (EIC, 2011). Three additional wells were installed in December 2013 for
further delineation of the COC plume in areas that lacked adequate monitoring wells (EIC 2014a).
Each of these wells was designed and installed per SESDGUID-101-R1 (EPA, 2013).
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4.3 DEVELOPMENT OF RRS

In conformance with Georgia EPD Rule 391-3-19, VTSI updated Type 4 RRS values for the site
from the 2005 CAP RRS values for the COCs utilizing EPA’s Risk Assessment Guidance for
Superfund (RAGS) equations 1 and 2. These RRS values were included in Table 4-1 in Exhibit A,
the VIRP (EIC, 2011).

44  GROUNDWATER MONITORING PROGRAM
4.41 Groundwater Monitoring Objectives

The primary objectives of the VIRP groundwater monitoring program were to properly evaluate the
plume, determine the plume stability, and monitoring the MNA remedial efficiency. These
objectives were accomplished using data from routine groundwater monitoring events. The
monitoring events were initially conducted on a quarterly basis and subsequently on a semi-annual
basis. A total of 14 groundwater monitoring events and results are documented in the nine VIRP
semi-annual progress reports (EIC, 2011 through EIC, 2015b). Since the final VIRP groundwater
monitoring event was conducted in April 2016, the description of this event and the associated
analytical results are detailed in Exhibit G.

4.4.2 Groundwater Sampling Protocol

Each groundwater monitoring/sampling event was conducted in accordance with the current U.S.
Region 4 EPA groundwater sampling procedure “Field Branches Quality System and Technical
Procedures” (FBQSTP) per EPD regulations. FEach monitoring well was gauged, purged, and
sampled following the “low-flow” purge and “soda straw” sampling techniques established in the
current standard operating procedure (SOP) SESDPROC-301 under the FBQSTP (EPA, 2013).

4.4.3 Quality Control and Sample Custody

For each sampling event, VTSI stored all samples in insulated thermal containers (“‘coolers”) with
double-bagged ice, from the time samples were collected until they were relinquished to the
laboratory. Trip blanks accompanied each cooler and were analyzed for indications of cross-
contamination during transport. To prevent cross contamination, all sampling equipment was
decontaminated following the current FBQSTP SOP SESDPROC-205 (EPA, 2015). Completed
chain of custody forms accompanied each set of samples from collection until they were
relinquished to the laboratory.
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4.4.4 Laboratory Analysis

VTSI utilized a Georgia-certified laboratory perform all laboratory analyses of groundwater samples.
Samples collected for VOC analysis were analyzed utilizing EPA Method 8260B. Groundwater
samples collected for analysis of MNA indicator parameters were analyzed utilizing the respective
analytical methods as discussed in Exhibit D, the Seventh VIRP Semiannual Monitoring Report
(EIC, 2015a).

4.4.5 Groundwater Monitoring Results
4.4.5.1 Groundwater Potentiometric Surface

Following each sampling event, VISI computed groundwater elevations from gauging data to create
groundwater potentiometric surface maps. Figure 3-1 in Exhibit G illustrates the groundwater
potentiometric surface in April 2016. Table 3-5 in Exhibit G tabulates all groundwater elevation data
collected during the implementation of the VIRP. In general, the data has consistently indicated a
groundwater flow direction - in the vicinity of the COC plumes - from southwest to northeast.

4.4.5.2 COC Sampling Results

Table 3-4 in Exhibit G tabulates the analytical results from each VIRP groundwater sampling event.
From these results, VTSI prepared plume maps for each COC following each sampling event. For
comparative purposes, only the plume maps from the October 2011, January 2014, and April 2016
sampling events are included in this CSR as Exhibits B, C, and G, respectively. These plume maps
represent baseline, mid-point (after establishing monitoring well network), and final site conditions
during the VIRP program. All other plume maps are included in the respective VIRP semi-annual
progress reports submitted to the EPD.

4.4.6 Groundwater COC Evaluation

The baseline COC plumes of October 2011 representing site conditions at the initiation of the VIRP
are shown in Exhibit B. Background groundwater concentration for each COC was determined to
be zero during this event due to analytical results that were below detection limit for all COCs at
several sentinel wells. After additional wells were progressively added to the network, as discussed
in Section 4.2, new higher concentrations of COC were detected within the original COC foot-print
- increasing the peak concentrations and the horizontal extent of several COCs. This is apparent
from the figure included in Exhibit C, which illustrates plume conditions from the January 2014
monitoring event. Plume maps in Exhibit G illustrate the COC conditions that was defined from
the final VIRP sampling event in April 2016.
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In sequentially reviewing the COC plume maps, it first leads one to believe that both the horizontal
extent and peak concentrations increased during the first half of the VIRP program. It is important
recognize, however, the increase can be attributed to sampling data from new or missing wells that
enabled a better definition of the original COC foot-print.

4.5 MNA PERFORMANCE

Even with the additional data points, it is apparent that the monitoring data indicates consistent
reduction in the overall extent of the plume and plume stability during the VIRP program. Notably,
COC concentrations wells MW-32 and MW-33 in the leading edge have reduced significantly, while
COCs at a relatively small number of wells within the original foot-print remain recalcitrant. These
wells include wells MW-29, LAW-PZ-8R, and IW-1R, which are located at the center of the COC
plumes. It is also apparent from these figures that the COC plumes are fully delineated side- and
down-gradient and have remained stable.

4.5.1 Multiple Lines of Evidence

During the implementation of the VIRP, multiple lines of evidence demonstrated the effectiveness of
the MNA approach. This evidence was derived from spatial and temporal analyses of data obtained
from both downhole monitoring and direct sampling events. The Fifth Semi-annual Report (EIC,
2014a) documents the results of the downhole MNA indicator parameter study. In a comment letter
dated April 3, 2014, EPD concurred that the conditions reported by this study indicate that the COCs
were conducive to natural attenuation (EPD, 2014).

As described in Exhibit D, the Seventh Semi-annual Progress Report (EIC, 2015a), samples were
collected from select wells to measure MNA indicator parameters via laboratory analysis. The results
of this sampling were presented alongside data collected by a multi-parameter water quality meter
during routine groundwater sampling prior to and throughout the VIRP program. In a comment
letter dated July 29, 2015, EPD concurred that these parameters confirmed that the subsurface
environment was conducive to natural attenuation.

4.5.2 Statistical Evaluation

As discussed in the SCM (EIC, 2015b), spatial and temporal analysis have shown that contaminant
plumes are stable and shrinking. Additionally, statistical trend analysis using the Mann-Kendall
Method at several wells has shown a general decrease or stability of select COC concentrations.
These concentration reductions support the original VIRP objective of reaching end points under
the MNA approach. However, VTSI realized that additional time was required to reach Type 4 RRS
standards due to recalcitrant concentrations in certain wells and from additional COC
concentrations discovered after the addition of missing and new monitoring wells within the COC
foot-print. As such, VTSI utilized a fate and transport model to consider contingency solutions.
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4.5.3 Spatial and Temporal Evaluation

A spatial and temporal evaluation of sequential COC plume maps included in the semi-annual
reports, clearly illustrate the effectiveness of the MNA reestablished during the VIRP
implementation period. In addition, EIC utilized historical analytical data to compare the rate of
PCE (source material) attenuation that took place pre-VIRP relative to the attenuation that was
accomplished upon implementation of the VIRP. Figure 4-1 illustrates the comparative rate of PCE
plume reduction in area weighted by the respective scale of plume concentrations. Referring to this
tigure, it is apparent that the overall reduction in PCE plume size during the VIRP was nearly 20%
per year whereas the reduction prior to VIRP (under the old CAP) was less than 2%. This
demonstrates that the VIRP successfully established the MNA.

4.6 FATE AND TRANSPORT MODEL

VTSI evaluated several two and three dimensional analytical models for the site. However,
considering the heterogeneity and substructures that would lead to a complex fluid flow
hydrodynamics, a more practical approach was essential to address potential impact of contaminated
groundwater flow on downgradient receptors.

Clearly, the primary downgradient receptor would be the Savannah River which is subject to the
Georgia Instream Water Quality Standard (EPD, 2013). As such, VTSI utilized a groundwater-to-
river mixing model to determine the impact of groundwater contamination at the site on the
Savannah River (River). This model utilizes groundwater flow, groundwater COC concentrations,
and river flow rates to estimate the maximum potential COC concentrations in the Savannah River
downstream of the site. The model evaluated several groundwater COC concentration scenarios to
compute the resultant concentrations in the river water to national and state level regulatory limits.
The following subsections discuss the general approach to the mixing model. A more in-depth
discussion of the model inputs, calculations, and results is included in Exhibit F, the Ninth VIRP
Semi-annual Progress Report (EIC, 2016).

4.6.1 Model Setup

Utilizing the aquifer parameters collected at the site (hydraulic conductivity, hydraulic gradient, etc.),
VTSI developed a groundwater-to-river mixing model based on the Dupuit Equation for estimating
steady flow through an unconfined aquifer (EIC, 2016). For the model inputs, VISI assumed the
following: the entire mass of groundwater leaving the site is uniformly contaminated, groundwater
enters the River along the entire length of the site, and groundwater completely mixes with surface
water in the River.

In estimating the resulting downstream river concentrations, VTSI utilized three sets of COC
concentrations ranging from current site conditions (i.e. at the leading edge) to a worst-case scenario
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(i.e. maximum concentration ever recorded at the site) to compute varying degrees of potential
downstream concentrations. These are presented in the Ninth VIRP Semi-annual Progress Report
(EIC, 2016) presented as Exhibit F.

4.6.2 Results

The results the model calculations were compared with the state and national regulatory levels for
each COC. The regulatory levels considered for this evaluation are the Georgia Instream Water
Quality Standard (EPD, 2013) and the National Primary Drinking Water Standard (EPA, 2009).

These modeled downstream River concentrations are several orders of magnitude lower than the
state or federal regulatory standards. As such, it is apparent that the potential impact from
groundwater discharge from the site into the River would be negligible. Considering that this is a
conservative worst-case scenario, potential COC migration to the River from this site would not
result in downstream River concentrations in excess of either federal or state surface water quality
standards.

4.7 VAPOR INTRUSION POTENTIAL

As noted in Section 3.1, CVOC-contaminated soil in the vadose zone was previously delineated and
remediated and EPD has concluded that soil at the site has met the established RRS (EPD, 2000).
In addition, the residual COC concentrations in the groundwater are substantially low to present a
vapor risk.  In reviewing the extent of the COC plume, it is also apparent that no enclosed
structures are present within the COC foot-print. Consequently, the only potential vapor risk would
be incidental contact of contaminated groundwater to construction workers. VTSI will manage
these risks with institutional controls as described in Section 5.3.1.
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SECTION

5 REMEDIAL COMPLIANCE

Based on the site monitoring data, it is clear that VISI successfully reestablished the MNA process
during the implementation of the VIRP. As discussed in Sections 4.5, the COC plume is well
contained and is attenuating at a reasonable reduction rate. Additional time is, however, required for
the residual COCs to reach Type 4 RRS levels. Consequently, VTSI initiated contingency planning
process outlined in the VIRP to evaluate an alternative remedial strategy for the residual COCs.
One of the alternatives involve consideration of Type 5 RRS standards as a remedy.

5.1 TYPE 5 RRS

As discussed in the aforementioned sections, the COC plume is contained and attenuating. The
results of the fate and transport model, discussed in Section 4.6, indicates that potential migration of
dissolved COC in groundwater will not impact the water quality of the Savannah River. As
discussed in the site conceptual model, the only remaining risk would be potential incidental contact
of contaminated groundwater to construction workers. These types of exposure are only expected
to occur during activities such as soil excavation. VTSI can use institutional controls to prevent
potential exposure to construction workers. Considering that VTSI has a long term lease with GPA
on the subject property, continued MNA would enable VTSI to reach remedial end points within a
reasonable time frame. As such, VTSI elected to pursue Type 5 RRS option as a contingency
measure in accordance with the terms of the VIRP.

5.2 STAKEHOLDER ENDORSEMENT

VTSI presented the Type 5 RRS option to GPA (site owner) and obtained endorsement.
Subsequently, EIC arranged a joint stakeholder meeting between VTSI, GPA, and EPD. In a that
meeting held at the EPD office, on February 25, 2016, EIC presented the results of the VIRP
program and proposed Type 5 RRS as a site remedy for the residual COC. EPD acknowledged that
such an option would be feasible and directed VTSI to prepare a compliance status report (CSR)
along with a Uniform Environmental Covenant (UEC) to address the prevailing site risks.
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5.3 UNIFORM ENVIRONMENTAL COVENANT

The UEC requires engineering and or institutional controls to manage potential risks - such as the
residual contamination remaining at the site. Considering that the site is a regulated and secure
facility with controlled access, no additional engineering controls would be required to manage the
environmental risks. Nonetheless, VTSI requires all contractors and site workers to comply with
site specific health and safety requirements and all site work is controlled with issuance of work
permits. VTSI will update these procedures in order to ensure that any contractors involved in
excavation activities is aware of the exposure risks and follows proper health and safety protocols.
This process will therefore serve as institutional controls. The following protocol has been
developed to implement institutional controls.

5.3.1 Institutional Controls

The modified work permit to be issued by VTSI to contractors will notify contractors that special
stipulations apply for any excavation activities within the residual COC foot-print. The UEC will
include a figure clearly illustrating the extent of the COC foot-print. Construction workers
performing excavation or subsurface utility work that may result in exposure to groundwater in the
designated areas would be required to meet appropriate health and safety training and perform the
work in accordance with a Health and Safety Plan prepared by a qualified environmental/safety
professional. The permit will also stipulate that any extracted groundwater should not be discharged
into the storm water system or surface waters. Instead, any impacted groundwater extracted from
the site will be managed in accordance with all applicable local, state and federal rules and
regulations governing the management of such material.

Any future development of the property with enclosed structures in the area covered by the residual
COC foot-print will be required to conduct a vapor intrusion evaluation and implement appropriate
vapor mitigation system or barrier. Upon installation, such vapor management systems will be
properly maintained, until the regulated substances in soil and groundwater at the site reach Type 4
RRS; or until vapor modeling of groundwater indicates that vapor mitigation is not required for
enclosed structures and EPD concurs with the vapor modeling results.

5.4 PETITION TO DELIST

Based on this CSR, please note that the site is in compliance with Georgia’s Type 5 risk reduction
standards (RRS) for groundwater cleanup. Consequently, VISI petition’s EPD to delist the site
from the State of Georgia Hazardous Site Response Act (HSRA) Site Inventory.
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Table 4-1: Well Construction Data

Well LD. TOC GS Measured Sticl.( Up | Measured Screen Screen Slot Well Casing ) Fil.ter Pack Filter Pack Filter Pack Date of : Well
(dia, in.) Elevation | Elevation | Total Depth | Height | Total Depth | Length Size (in.) and Sct'een Filter Pack Dlafneter Interval (BGS) Seal Installation Installation Type Development
(ft.) (ft.) (BTOC) (ft.) (ft.) (BGS) (ft.) (ft.) Material (in.) (ft.) Procedure
IW-1R (1) 10.51 10.52 18.90 -0.01 18.91 10 UNK PVC 10/20 Sand 3.25 7.00 - 19.90 Bentonite 10/10/2006 5410 Geoprobe UNK
1W-18 (1) 10.07 10.33 23.96 -0.26 24.22 10 UNK PVC 10/20 Sand UNK 5.60 - 20.60 UNK UNK UNK UNK
LAW-PZ-8R (1) 9.22 9.59 11.10 -0.37 11.47 10 UNK PVC 10/20 Sand 2.13 1.00 - 11.80 Bentonite 10/09/2006 5410 Geoprobe UNK
MW-14 (2) 8.86 9.08 49.57 -0.22 49.79 10 UNK PVC 626 Sand UNK 39.44 - 49.57 UNK UNK UNK UNK
MW-16 (1) 17.01 13.82 14.02 3.19 10.83 10 UNK PVC 20/40 Sand UNK 4.95 - 14.95 Bentonite 10/11/2000 UNK UNK
MW-17R (1) 15.89 11.70 23.96 4.19 19.77 15 UNK PVC 10/20 Sand 2.13 2.00-20.60 Bentonite 10/09/2006 5410 Geoprobe UNK
MW-18R (1) 14.12 10.23 16.55 3.89 12.66 10 0.01 PVC 20/40 Sand 4.00 2.00-14.00 Bentonite 4/28/2008 Geoprobe UNK
MW-19 (1) 14.91 10.63 17.96 4.28 13.68 10 0.01 PVC 20/40 Sand 2.25 2.00 - 13.38 Bentonite 6/20/2001 Geoprobe UNK
MW-23 (1) 10.39 10.68 11.68 -0.29 11.97 5 0.01 PVC 20/40 Sand 2.25 4.00-11.15 Bentonite 6/20/2001 Geoprobe UNK
MW-24R (1) 11.81 7.95 18.40 3.860 14.54 10 0.01 PVC 20/40 Sand 4.00 3.00 - 16.40 Bentonite 11/13/2001 UNK UNK
MW-25 (1) 14.76 11.48 17.91 3.28 14.63 10 0.01 PVC 20/40 Sand 2.25 4.50-16.50 Bentonite 11/14/2001 Geoprobe UNK
MW-26R (1) 10.59 10.95 14.51 -0.36 14.87 10 UNK PVC 10/20 Sand 2.13 3.00 - 15.10 Bentonite 10/09/2006 5410 Geoprobe UNK
MW-27 (1) 9.38 9.58 13.84 -0.20 14.04 10 0.01 PVC 20/40 Sand 2.25 58-17.79 Bentonite 11/29/2001 Geoprobe UNK
MW-28 (1) 11.36 11.52 14.05 -0.16 14.21 10 0.01 PVC 10/20 Sand 3.00 1.50 - 13.71 Bentonite 10/2/2002 Geoprobe UNK
MW-29 (3/4) 11.73 7.66 23.15 4.07 19.08 10 UNK PVC 10/20 Sand 2.00 10.0 - 20.0 Bentonite 6/22/2006 5410 Geoprobe UNK
MW-30 (2) 11.23 11.53 16.05 -0.30 16.35 10 0.01 PVC 20/30 Sand 8.25 5.25-15.25 Bentonite 4/4/2011 Hollow-Stem Auger-55 CME Purging
MW-31 (2) 9.67 9.99 20.48 -0.32 20.80 10 0.01 PVC 20/30 Sand 8.25 10.50 - 20.50 Bentonite 4/25/2011 6620DT Geoprobe with Hollow Stem Auger Purging
MW-32 (2) 11.70 12.11 18.41 -0.41 18.82 10 0.01 PVC 20/30 Sand 8.25 8.50 - 16.50 Bentonite 4/25/2011 6620DT Geoprobe with Hollow Stem Auger Purging
MW-33 (2) 8.96 8.86 14.35 0.10 14.25 10 0.01 PVC 20/30 Sand 8.25 5.50 - 15.50 Bentonite 4/5/2011 6620DT Geoprobe with Hollow Stem Auger Putging
MW-34 (2) 10.81 11.18 16.34 -0.37 16.71 10 0.01 PVC 20/30 Sand 8.25 6.50 - 16.50 Bentonite 4/26/2011 6620DT Geoprobe with Hollow Stem Auger Purging
MW-35 (2) 10.40 10.64 15.32 -0.24 15.56 10 0.01 PVC 20/30 Sand 8.25 5.63 - 15.63 Bentonite 12/17/2013 6620DT Geoprobe with Hollow Stem Auger Purging
MW-36 (2) 10.42 10.55 15.43 -0.13 15.56 10 0.01 PVC 20/30 Sand 8.25 5.55-15.55 Bentonite 12/17/2013 6620DT Geoprobe with Hollow Stem Auger Purging
MW-37 (2) 11.57 11.60 15.15 -0.03 15.18 10 0.01 PVC 20/30 Sand 8.25 5.15-15.15 Bentonite 12/16/2013 6620DT Geoprobe with Hollow Stem Auger Purging
PAN - MW-9 12.59 9.28 14.77 3.31 11.46 10 UNK PVC 620 Sand UNK 3.0-13.0 Bentonite 1/28/1991 UNK UNK
PAN - MW-10 13.81 10.13 15.9 3.68 12.22 10 UNK PVC 621 Sand UNK 3.0-13.0 Bentonite 1/28/1991 UNK UNK
Notes:
TOC = Top of Casing Well construction information of all wells except MW-30 through MW-37 provided by VTSI from historical records.
GS = Ground Surface
BTOC = Below Top of Casing TOC and GS elevations are based on well surveys conducted by EMC Engineering on June 30, 2011, January 24, 2013, and on January 20, 2014 and Mock
BGS = Below Ground Surface Surveying in April 2016 and are of the NGVD 29 Datum convention
UNK = Unknown based on avaliable records
in. = inch
ft. = feet
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Compliance Status Report

Review Checklist

Site Name: |Vopak Terminal Savannah HIS #: 10464
City/County: [Garden City, Chatham County, Georgia CSR DATE: 7/29/2016
Revision No Environmental
PRP: Vopak Terminal Savannah Inc. . . \ Consultant: International
(if applicable): i
Corporation
Release to Soil: YES Release to Groundwater: @ NO
Soil RRS @ .
Certification: Type 1 Type 2 Type 3 - Type 5 Cannot Certify
GW RRS @ .
f
Certification: Typel Type2 Type 3 Type 4 - Cannot Certify




Location in CSR

RULE SECTION DESCRIPTION OF REQUIREMENT or (e )
[ .e. pg-
391- 3-19-.06(3) (b)(1) A description of each known source which has contributed to or is contributing to a release at the site including: Y pg. 4
391- 3-19-.06(3) (b) (1) (i) Source name, number, or other descriptor; Y pg. 4
391- 3-19-.06(3)(b) (1) i) Location of soutce on a map (minimum scale of 1" = 200'); Y pe: 4};:1%1:?11’2 in
391- 3-19-.06(3) (b) (1) (iii) Name of each regulated substance released from each source; Y pg 3
391- 3-19-.06(3) (b) (1) (iv) Chronology of each source of a release; and Y pg. 4
If source is an engineered structure or waste management unit, a description of the function, design, dimensions, capacity and
391- 3-19-.06(3) (b)(1)(v) . . . . X . . -
operation of the source, including as-built construction diagrams where available
Releases to Soil
Complete definition of horizontal and vertical extent of soil contamination to background. Background shall be determined using
391- 3-19-.06(3)(b)(2) samples representative of soil conditions not affected by a release of a regulated substance. In support of the definition of the extent -
of contamination, the CSR shall include, at a minimum:
391- 3-19-.06(3) (2)(b) (i) General approach used; -
391- 3-19-.06(3) (b)(2)(ii) Analytical parameters selected and the rationale for selection; - -
Map of minimum scale of 1" = 200' showing location of all sampling points by sample number, and vertical cross-sections where
391- 3-19-.06(3) (b)(2) (iii) . . . .o . L -
appropriate. Concentrations of constituents should be indicated by isoconcentration lines.
391- 3-19-.06(3) (b)(2)(iv) Sampling and analysis procedures including: - -
391- 3-19-.06(3) (b) (2)iv) (T) Sampling equipment and collection techniques; -
391- 3-19-.06(3) (b)(2) iv) (IT) Field analytical or measurement techniques including make and model of equipment and calibration schedule and type; -
391- 3-19-.06(3) (b)(2) (iv)(IIT) Sample handling and preservation techniques; - -
391- 3-19-.06(3)(b)(2)(iv)(IV) Equipment decontamination procedures; -
391- 3-19-.06(3) (b)(2)(iv) (V) Chain-of-custody procedures; - -
391- 3-19-.06(3)(b)(2) (iv)(VI) Lab techniques including references to analytical methods, including QA/QC procedures; -
391- 3-19-.06(3) (b)(2) (V) A description of any statistical procedures used to evaluate the data; - -
391- 3-19-.06(3) (b) (2)(vi) Procedures used to establish background soil concentrations; and -
.. Narrative and tabular summary of all pertinent field data and the results of all final lab analyses that are supported by sufficient
391-3-19-063) (b) (2)(v1i) QA/QC control data to validate the results. ) )
Releases to Groundwater
Complete definition of horizontal and vertical extent of groundwater contamination to background. Background shall be
391- 3-19-.06(3)(b)(3) determined using samples representative of groundwater conditions not affected by a release of a regulated substance. In support Y pg. 4-5
of the definition of the extent of contamination, the CSR shall include, at a minimum:
391- 3-19-.06(3)(b)(3) (i) Analytical parameters selected and the rationale for selection; Y pg 3
391- 3-19-.06(3) (b)(3)(ii) A description of methods used to characterize sub-surface geology; Y pg. 3
391- 3-19-.06(3) (b)(3) (iii) A description of methods used to characterize vertical and horizontal groundwater flow gradients, flow rates, and flow directions; Y pg 3
391- 3-19-.06(3)(b) (3) (iv) Methods used to det.ermine hydraulic conductivities and other pertinent hydrogeological characteristics, including a description of v pg. 3, Ach.ndix Ain
any slug and/or aquifer tests; Exhibit E
391- 3-19-.06(3) (b) (3)(v) A description of groundwater monitoring well locations, and their installation and construction methods, including: Y Figure ll:albllt Jjj)hlbn G,
391- 3-19-.06(3)(b) 3) () (1) A map (mlinimufn scale 1"= 2.00') depicting all existing well locations including a survey of each well's surface reference point and v Figure 1-1 in Exhibit G,
the elevation of its top-of-casing; Table 4-1
Y Table 4-1

391- 3-19-.06(3) (b) (3) (v)(IT)

Type of well casing material;




Location in CSR

RULE SECTION DESCRIPTION OF REQUIREMENT or (e )
[ .e. pg.
391- 3-19-.06(3)(b) (3)(v)(I11) escription of well intake design including screen slot size and length, filter pack materials and length, and method of filter pack v Table 4.1
emplacement;
391- 3-19-.06(3) (b) 3) (V) (IV) ethod' used to seal the well from the surface and any other features designed to prevent or minimize downward migration of v Table 4.1
contaminants along the well annulus; and
391- 3-19-.06(3) (b) (3) (V) (V) Description of methods and procedures used to develop the wells. Y Table 4-1
391- 3-19-.06(3) (b)(3) (vi) Description of all sampling and analysis procedures used including: Y pg. 13
391- 3-19-.06(3) (b) (3) (vi) (I) Procedures and timing for measuring groundwater elevations for each sampling event; Y pg. 13
391- 3-19-.06(3) (b)(3) (vi)(IT) Well evacuation procedures including well volume evacuated prior to sampling; Y pg. 13
391- 3-19-.06(3) (b) (3) (vi) (IIT) Sample withdrawal techniques, sampling equipment and materials; Y pg. 13
391- 3-19-.06(3) (b)(3) (vi)(IV) Sample handling and preservation techniques; Y pg. 13
391- 3-19-.06(3) (b) (3) (vi) (V) Equipment decontamination procedures; Y pg. 13
391- 3-19-.06(3) (b)(3) (vi)(VI) Chain-of-custody procedures; Y pg. 13
391- 3-19-.06(3) (b)(3) (vi) (VII) Lab techniques including references to analytical methods, including QA/QC procedures; Y pg. 13
391- 3-19-.06(3) (b)(3) (vii) Description of procedures used to determine background groundwater concentrations; Y pg. 14
M . W = 00" - : . T A3 a0
391- 3-19-.06(3)(b) (3) (vii) : ap (mlnlmu'm scfale of 1" = 200") or less depicting the horizontal extent of contamination. Concentrations should be indicated by Y Figures 3 3 to 3-10 in
isoconcentration lines. Exhibit G
391- 3-19-.06(3) (b) (3) (ix) Map (minimum scale of 1" = 200") or less depicting the potentiometric surface of groundwater; Y Figure 3-1 in Exhibit G
391- 3-19-.06(3) (b) 3) (¥) Map's and Yemcal cross-sectlol?s o'f appropriate scale depicting concentrations for all contaminants superimposed upon site v Appendix A in Exhibit E
stratigraphic features and monitoring wells; and
. Narrative and tabular summary of all pertinent field data and the results of all final lab analyses that are supported by sufficient ,
391- 3-19-06(3) (b) 3) (xi) QA/QC control data to validate the results. A pe 14
Additional Requirements
391- 3-19-.06(3) (b)(4) A description of any human or environmental receptors who may have been or could potentially be exposed to a release at the site. Y pg. 7-8
391- 3-19-.06(3)(b) (5) A description of all ptoI')ernes which are part of the site including the address and location of such property, its legal description, v Exhbit A
and the property ownet's name, address and telephone number.
The name, address, and telephone number of any other person who may be a responsible party for the site and a description of the
391- 3-19-.06(3)(b)(6) . -
type and amount of regulated substances such party may have contributed to a release.
391- 3-19-.06(3)(b)(7) summaty of previous actl?ns taken to eliminate, control or minimize any potential risk at the site, including actions taken to v pg. 9-10
comply with the risk reduction standards.
391- 3-19-.06(3)(b)(10) Attached t(.) the .front of fhe CSR, concise statement of the findings of the report presented in plain language, immediately followed v Cover page
by the certification required by 391-3-19-.06(4)(a).
The CSR shall include a compliance certification regarding the responsible party's own determination as to the status of a site or
391-3-19-.06(4) (a) any individual property at a site with regard to the applicable risk reduction standards for all regulated substances evaluated by the Y Certification Page
CSR.
The CSR certification shall be signed by the applicable person desctibed in Items 1 - 4 of .03(6)(c). Where the CSR is submitted for
391-3-19-.06(4) (b) two or more cooperating responsible parties, the certification may be signed by a duly authorized representative of said responsible Y Certification Page
parties.
391-3-19-.06(4)(c) Any person signing the certification of compliance shall make the certification specified in the Rules. Y Certification Page
Within 7 days of submitting the CSR, RP shall publish a notice in both a major local newspaper of general circulation and the legal
391- 3-19-.06(5)(a) organ of the local governments in whose jurisdiction the site is located, announcing that such a report is available for inspection by Y -
the general public, including:
391- 3-19-.06(5)(a)(1) The name, address, and location of the site as it appears on the HSI, and, if the plan applies to less that the full site, the street v

address and owner's name of the applicable properties;




Location in CSR

RULE SECTION DESCRIPTION OF REQUIREMENT or .
[ (i.e. pg.)
391- 3-19-.06(5)(a)(2) The statement provided in this section; Y -
391- 3-19-.06(5)(a)(3) Announcement of a 30-day comment period and the name, address, and phone number of the EPD contact petson to whom wtitten v
or oral comments can be made;
391- 3-19-.06(5) (a)(4) Name, address, and phone number of the RP or its designated contact person; and Y
391- 3-19-.06(5) (a)(5) Location where the report may be viewed or copied. Y -
Within 7 days of submitting the CSR to EPD, the RP shall provide to the count government in the county in which the site is
391- 3-19-.06(5) (e) o A oo . . . Y -
located and to the government of any city in whose jurisdiction the site is located the same information required above.
391-3-19-.07(4) For corrective action to be in compliance with these standards, the following common elements are required: Y -
391-3-19-.07(4)(a) Removal of all free product to the extent practicable. Y
391-3-19-.07(4) (b) No soil remaining in place shall exhibit the hazardous waste characteristics of ignitability, corrosivity, or reactivity. Y pg 4
Shall not allow exposure to concentrations which would cause food chain contamination, damage to soils or to biota which could
391-3-19-.07(4)(c) impair the use of the soils for agricultural or silvicultural purposed, adverse effects on vegetation or wildlife, or the accumulation of Y pg. 7-8,15-17
vapors in buildings or other structures which pose a threat to human health and the environment
391-3-19-.07(4)(d) Shall protect the waters of the State from releases that would cause surface water to exceed the Georgia in-stream water quality v PG. 15.17

standards.

391-3-19-.07(4)(e)

If the detection limit and/or the background concentration for a regulated substance is greater than the concentration specified in
any risk reduction standard, the greater of the detection limit or background shall be used for determining compliance with the risk
reduction standards.

YES

NA

Additional Notes:

Groundwater work certified by a geologist, etc.

Corrective Action Plan Included




CONSTITUENTS OF CONCERN - SOIL

Constituent CAS No. | Notification Concentration IR s Empl e iy

Type RRS?
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no
yes no

CONSTITUENTS OF CONCERN - GROUNDWATER

RRS [In compliance with

Constituent CAS No. MCL (pg/L) Type RRS?
Tetrachloroethene (PCE) 127-18-4 5 5 no
Trichloroethene (TCE) 79-01-6 38 5 no
cis-1,2-Dichloroethene (DCE) 156-59-2 1022 5 no
Vinyl Chloride 75-01-4 3 5 no
Benzene 71-43-2 9 5 no
Toluene 100-41-4 5241 5 no
Ethylbenzene 108-88-3 700 5 no
Total Xylenes 133-02-07 10000 5 no
yes no
yes no
yes no
yes no
yes no
yes no
yes no

yes no
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1 INTRODUCTION

The Vopak Terminal Savannah (VOPAK), in Savannah, Georgia is located on land leased from
Georgia Ports Authority. Prior to VOPAK’s acquisition in 1992, the terminal was operated by
Paktank Corporation.

The site is subject of a tetrachloroethene or perchloroethene (PCE) release. Over the years, the
PCE has degraded into other dissolved chlorinated volatile organic compounds (CVOCs). The site
is currently listed on the State of Georgia Hazardous Site Response Act (HSRA) site inventory as
Site Number 10464, Paktank Corporation — Savannah Terminal (now known as VOPAK).

VOPAK is currently addressing the PCE release under consent order No. EPD-HSR-384 issued by
the Georgia Environmental Protection Division (EPD).  The consent order involved
implementation of an approved corrective action plan (CAP) (ERM, 2005). The CAP projected a
20-year cleanup time period.

This application to the EPD’s Voluntary Remediation Program (VRP) was prepared to define a
pathway for conducting remediation in a more effective and timely manner. Once approved, the
VRP standards will supersede the CAP requirements. The completed VPR Application form and
checklist is in Attachment A.

The following sections address the elements of the VRP application criteria. The material used in
preparing this application was primarily derived from activities performed in compliance with the
EPD approved CAP.

1.1  SITE LOCATION AND DESCRIPTION

The physical site address is the Georgia Ports Authority Gate No. 2 on Turner and Hart Street,
Garden City, Savannah, Georgia. The site, located in Chatham County, has operated as a bulk
storage facility since 1951. Historically the terminal stored various fuels and chemicals. The area
surrounding the site consists of a latex products storage facility to the north, an asphalt roofing
materials manufacturing facility and the Savannah River to the east, and the Georgia Port Authority
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container storage facility to the west. Figure 1-1 depicts the site location. The warranty deed for the
site is located in Attachment B. The tax plats of the site are located in Attachment C.

1.2 SITE HYDROGEOLOGY

According to the CAP, the site is underlain by silty sands and clays to a depth of approximately 17
feet below ground surface (bgs). Two geologic cross-sections from the CAP illustrate the
subsurface. Figure 1-2 depicts the cross section traces in plan view. Cross Section A-A’ (Figure 1-3)
extends south to north and Cross Section B-B’ (Figure 1-4) extends east to west. Based on
historical gauging data, depth to groundwater ranges approximately from 4 to 11 feet below ground
surface. A groundwater potentiometric surface map (Figure 1-5), prepared by ERM for the recent
CAP annual report (ERM, 2010), indicates a northerly to northeasterly direction of ground water
flow at the site.

Estimates of the hydraulic gradient at the site ranges from 0.0145 to 0.0133. Hydraulic conductivity
was determined to range from 3.09 x 10-4 cm/sec to 4.31 x 10-5 cm/sec, and the estimated seepage
velocity to be approximately 21 to 23 feet per year (CAP).

1.3 COC & DELINEATION STANDARDS

The primary contaminants of concern (COC) at the site are CVOCs. As discussed in Section 2.1,
the PCE released at the site has degraded into other CVOCs. Additionally, VOPAK is currently
investigating historic volatile organic compounds (VOC) discovered at the site. The delineation
standards for soil and groundwater are listed in Tables 1-1 and 1-2.

14 RISK REDUCTION STANDARDS

In accordance with EPD rules, VOPAK developed Type 3 risk reduction standards (RRS) for soil
and Type 4 RRS for groundwater as delineation standards. According to ERM, EPD approved
both standards for the site (ERM, 2002).

1.4.1 RRS for Soil

In 2003, VOPAK developed Type 4 RRS for soils (ERM, 2003). After successive iterations,
between 2003 and 2004, EPD approved the final RRS for soils. VOPAK utilized the soil RRS to
delineate the horizontal and vertical extent of soil contamination. As discussed in section 3.1,
VOPAK remediated soils that exceeded the soil delineation standards. All source material
exceeding the soil delineation standards was therefore removed from the site.
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1.4.2 RRS for Groundwater

In 2005, EPD approved revised Type 3/4 RRS for groundwater (EPD, 2005). Table 1-3 lists the
current RRS approved in the CAP. Subsequently, VOPAK initiated a groundwater remediation
program as discussed in Section 3.2.
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2 SITE CONCEPTUAL MODEL

A Site Conceptual Model (SCM), also known as Conceptual Site Model, is a summary of the site
condition as it pertains to a contaminant release. Typically, the model defines release sources, extent
of the plume, likely fate and transport mechanisms, potential exposure pathways, and potential
receptors that could be impacted. This information serves as an important tool in developing site
remedies. The following sections provide a preliminary SCM based on available site data. As
additional knowledge is gained, during the implementation of the VRP, VOPAK will further refine
the SCM.

2.1 RELEASE SOURCES

2.1.1 PCE Release

PCE was stored in Tank 24 during the period December 1972 through April 1975 (CAP). In 1996,
a PCE release was discovered in the vicinity of Tank 24. Since no PCE has been stored at the site
since 1975, the release was attributed to previous terminal operations.  Subsequently, the site’s
previous owners and VOPAK have conducted various investigatory and remedial activities per the
EPD, including source removal.

Due to natural attenuation, the PCE has degraded into trichloroethene (T'CE), dichloroethene
(DCE), and vinyl chloride (VC). Therefore, both PCE and these daughter products are the main
chemicals of concern at the facility. All four of these chemicals are CVOCs. Table 2-1 lists the
analytical results of CVOCs monitored during the period Feb 1991 through September 2009.

2.1.2 BTEX Release

Based on the recent annual CAP report (ERM, 2010), it is apparent that certain VOCs consisting of
benzene, toluene, ethylbenzene, and xylenes (BTEX) have been consistently detected in certain
monitoring wells at the site. The BTEX analytical results monitored for the period from December
1998 through September 2009 from the recent CAP annual report are presented in Table 2-2.
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To determine the source of the BTEX, VOPAK reviewed the historic data collected at the site. A
brief summary of this review is included in Attachment D. Based on the review, it is clear that three
well-defined dissolved BTEX plumes were identified back in 1996. The first plume was located
within the same foot-print as the current PCE plume. The second BTEX plume, located to the
west of the first plume, was separated by a distance of more than 1,000 feet. A smaller third BTEX
plume was located approximately 400 feet to the north west of the second plume. The sources of
these plumes were not apparent from the available documents.

On January 12, 1999, a major diesel release took place from AST 22 that resulted in LPH
accumulations at the second and third plumes. VOPAK is currently performing diesel remediation
in these areas in compliance with EPD requirements specified by the Watershed Protection Branch.

2.2 EXTENT OF PCE PLUME

2.2.1 Soil Delineation

Soil contamination resulting from the PCE release was delineated during the period from 2001 to
2006. A review of the analytical results from this activity indicated that BTEX concentrations were
also delineated within the area impacted by PCE release. As discussed in Section 3.1, soil excavation
within the PCE footprint met RRS standards for both CVOCs and BTEX concentrations.

2.2.2 Groundwater Delineation

Chlorinated Volatile Organic Compounds

Figures 2-1 through 2-4 illustrate the horizontal extent of the dissolved CVOCs relative to the
groundwater delineation concentrations listed in Table 1-2. In reviewing the figures, it appears that
the dissolved CVOC plume is confined to a relatively small area within the tank farm where the
original PCE release took place. Referring to the historic data, it is apparent that the CVOC plume
has remained stable in this area. VOPAK is currently evaluating both the horizontal and vertical
extent of the CVOCs plume.

Dissolved CVOC concentrations of PCE, TCE, 1,2-DCE, and vinyl chloride currently meet the
established RRSs in the CAP in all but seven wells, namely PAN-MW-9, LAW-PZ-8, MW-16, MW-
22/22R, MW-24/24R, MW-26/26R, and MW-29. Referring to Table 2-1, the following
observations of groundwater RRS exceedences are noted:

e CVOC concentrations in LAW-PZ-8, MW-22/22R, and MW-29 currently exceed the RRSs
tor PCE, TCE, 1,2-DCE, and vinyl chloride

e Concentrations in PAN-MW-9 and MW-24/24R currently meet all the RRS except for
PCE, TCE, and vinyl chloride

e Concentrations in MW-16 and MW-26/26R meet all the RRS except for vinyl chloride

Vopak-Savannah Vrp-Revised 5
4/2/201112:17 PM




e The PCE concentration in LAW-PZ-8, that was 70 ppb in October 2003, increased to 300
ppb in October 2006, and has fluctuated between 99 and 570 ppb between October 2006
and September 2009. Similatly, the PCE concentration, in MW-24/24R, that was 97 ppb in
October 2003, increased to as high as 1,300 ppb in June 2006, however it has decreased to
93 ppb.

e The PCE concentrations in MW-22/22R are the highest of the sampled wells at 3,000 ppb.
BTEX

Figures 2-5 through 2-8 illustrate the horizontal extent of BTEX concentrations, within the PCE
foot-print, relative to the groundwater delineation concentrations listed in Table 1-2. Similar to the
dissolved CVOCs, the dissolved BTEX plume in the PCE footprint also appears confined to a
relatively small area within the tank farm where the original PCE release took place. Referring to
the historic data, (Attachment D), it is apparent that the BTEX concentrations have significantly
reduced in this area. VOPAK is currently evaluating both the horizontal and vertical extent of the
dissolved BTEX plumes, in the area to the west of the PCE plume, under a separate program
regulated by the EPD’s Watershed Protection Branch.

2.3 FATE & TRANSPORT

The main purpose of determining potential exposure pathways is to assess the migration potential
of the released COC in a multimedia setting. Based on such an assessment, it is possible to establish
potential exposure levels, critical in establishing risk-based screening and cleanup goals.

It would be expected that the released COCs at the site are subject to the following mechanisms:
e Physical separation of released product into gas and other states of matter due to sorption,
solubility and other equilibrium reactions.
e Advection referring to bulk movement of the immiscible liquid.
e Dispersion involving horizontal and vertical spreading of partitioned constituents.
e Diffusion consisting of spreading from concentration gradients.
e Biodegradation by native microorganisms along the migration pathway.
e Other attenuation processes that reduce the concentrations with time and distance.

The PCE release was terminated upon discovery and has not been stored at the site since 1975.
According to the 2005 CAP, there are two main transport mechanisms of exposure occurring at the
site. These included leachate from contaminated soils that act as source material and transport of
leachate in the groundwater medium. However, leachate is no longer a concern at the VOPAK site,
because the contaminated soil was excavated in 2006 (EPD, 2006).  As such, at this site, the
primary mechanisms affecting the exposure pathways of COCs are advection, dispersion, diffusion,
and biodegradation.
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2.4 MIGRATION PATHWAYS

Based on previous investigations, it is apparent that dissolved VOCs are the primary COC. The
following sections outline both the CVOCs and VOC:s that are currently under investigation.

241 CVOC Migration Potential

Typically, dissolved contaminants tend to move with the groundwater flow. Consequently, the peak
plume would be subject to a migration consistent with seepage velocity. The PCE plume, illustrated
in the sequential maps in Figure 2-9 has not migrated in the direction of ground water flow.
Referring to Figure 2-9, however, it is apparent that the peak plume has remained stable in the
vicinity of Tanks 32 and 34. As such, there appears to be no immediate down-gradient receptors of
contaminated groundwater adjacent to the site. Further evaluation of the trends of the target
contaminants will be conducted as described in the projected milestone schedule (Section 5).

2.4.2 VOC Migration Potential

Volatile organic compounds primarily composed of BTEX constituents are present within the PCE
plume foot-print primarily in wells PAN-MW-9 and LAW-PZ-8/8R (ERM, 2010) and, as such,
would likely be subject to similar hydrodynamic mechanisms as those that affect the PCE plume.
VOPAK is currently evaluating the VOC migration potential of BTEX in the remaining areas. The
results from a property-wide groundwater sampling event from all site wells will be utilized to
identify potential source(s) and migration potential.

2.5 POTENTIAL RECEPTORS

2.5.1 Human Health Receptors

Since all contaminated soil that exceeded the RRS was excavated in 20006, as discussed in Section
3.1, subsurface soil is neither a concern to VOPAK employees nor to construction workers at the
site. Consequently, only groundwater contamination presents potential human exposure at the site.
When addressing groundwater exposure receptors, the 2005 CAP states, “Because the site and
surrounding area are served by a municipal water supply system, groundwater from the surficial
aquifer is not being used for human consumption. VOPAK will also ensure that any construction
works conducted within the area covering contaminated groundwater will be limited to the extent of
the vadose zone. Therefore, human exposure to contaminated ground water is an unlikely exposure
pathway” (CAP). The CAP also states that there are no private wells within a two-mile radius of the
VOPAK Terminal site.
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2.5.2 Ecological Receptors

According to the 2005 CAP, the VOPAK Savannah site was reviewed by the Georgia Natural
Heritage Program (GNHP) to identify potential ecological receptors that may be impacted from
contamination levels at VOPAK. GNHP found no rare, imperiled, and critically imperiled plant
and animal species at the site. Due to its entity as an industrial facility, VOPAK does not provide
habitat for plants or animals. In addition, wetlands are not of concern at the VOPAK site.
According to the 2005 CAP, “With the exception of drainage ditches and other man-made
depressions, no wetland-like areas were observed on the site” (CAP).

2.6 OTHER PATHWAYS

As discussed in Section 2.4, groundwater is the primary pathway for migration of COCs is the
primary pathway at this site. Upon completion of the horizontal and vertical delineation of COCs,
proposed in this VRP, potential for migration through other media such as surface water, air, soil,
and sediment will be evaluated. Figure 2-10 illustrates potential pathways through which the COCs
can migrate. VOPAK will in particular evaluate the vapor intrusion potential to ensure that terminal
personnel, contactors are not at risk of exposure.

2.7 MODEL LIMITATIONS

The preliminary SCM, outlined in Section 2, describes the site condition based on available site data.
During the VRP process, VOPAK will calibrate the SCM based on additional findings.

If sufficient data is available, a three-dimensional rendering of the contaminant plume can be
developed. Considering that the data pertaining to horizontal and vertical delineation were obtained
from different monitoring dates, such a rendering was impractical for this site. VOPAK, however,
included two-dimensional rendering of horizontal and vertical delineation in Section 2.2.
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3 CURRENT REMEDY

In 2003, VOPAK entered into a consent order with EPD to address soil and groundwater
remediation. In 2005, EPD approved a CAP which included two important action items. The first
action entailed prompt removal of the remaining source area contaminated soil to RRS standards.
The second action entailed implementation of a groundwater remediation program to address
dissolved CVOCs that were above RRS. The following sections summarize the soil and
groundwater corrective actions.

3.1 SOIL REMEDIATION

According to the Final Soil Removal Closure Report and Compliance Status Report (CSR)
Addendum (ERM, 2000), soil contaminated with CVOCs was successively removed from the site
during three separate events in 2003, 2005, and 20006.

In May and June of 2003, approximately 54 cubic yards of soil was removed from a 320 square feet
area along the northeast side of a containment dike with backhoe equipment around Tanks 23
through Tank 52. Soil samples collected after the excavation indicated that additional excavation
was needed, as soils above RRS remained.

From January through March of 2005, approximately 1,950 tons of soil was removed from 180
linear feet of containment dike and 300 linear feet of drainage swale/railroad (paralleling the
containment dike) along the northeast side and inside of the containment dike. Soil was excavated
using both hand and machine methods to the depth of the water table, a depth ranging from 3 to 5
feet. Excavation was stopped where sidewall confirmation samples indicated that RRSs were met.
A total of 18.5 tons of soil was sent to the Waste Management facility in Emelle, Alabama as
hazardous waste and the remaining 1,931.5 tons was delivered to the Waste Management Superior
Landfill in Savannah, Georgia.

In April 2006, approximately 108 tons of soil was removed from a 35-feet excavation along another
railroad at a loading rack south of Tank 24. Much of the soil to the depth of the water table was
excavated by hand due to presence of product lines and electrical conduits. The soil was delivered
to the Waste Management Superior Landfill in Savannah, Georgia.
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Upon completion of the 2006 soil removal activities, VOPAK submitted a report documenting the
site activities. In a letter dated August 31, 2006, EPD concluded that soil at the site met the
established RRS (EPD, 2000).

Analytical results from the confirmation samples obtained from PCE soil cleanup indicates that the
cleanup also resulted in removal of BTEX contaminated soils since it was present within the same
footprint as the PCE release. Therefore, RRS standards were achieved for BTEX concentrations at
this location.

Soil remediation of both CVOC and BTEX concentrations are therefore complete in the PCE foot-
print.

3.2 GROUNDWATER REMEDIATION

The CAP established a 20-year schedule to remediate the groundwater contaminated with CVOCs
(CAP). The groundwater remediation entailed enhanced bioremediation with natural attenuation.
In May of 2006, VOPAK initiated the groundwater remediation program which entailed periodic
injection of sodium, ethyl lactate, soybean oil, and pH buffer into 18 injection wells. The purpose of
the injection program was to enhance reductive dechlorination of PCE.  The injections were
performed under an Underground Injection Control (UIC) Permit R-262, dated April 18, 20006, that
is set to expire on April 18, 2011 (ERM, 2010). Currently the injections are conducted semi-
annually.

3.3 PERFORMANCE OF THE GROUNDWATER REMEDIATION
PROGRAM

The current groundwater remediation program entails enhanced bioremediation with natural
attenuation to reduce the target contaminants.  The recent annual CAP report (ERM, 2010)
presents the results of the enhanced natural attenuation program. During the attenuation program,
groundwater samples were collected from monitoring wells located within and outside the plume
boundary. Analytical results from the samples are tabulated in Tables 2-1 and 2-2.

3.3.1 Bioremediation Rates

A table in ERM’s CAP third annual report (ERM, 2010) claimed a 27% to 97% decrease in target
contaminants. A closer examination of the data, however, indicates that the concentrations have
fluctuated up and down since chemical injection was initiated. For instance, as shown in Figure 3-1,
the PCE concentrations in PAN-MW-9 reduced from 14,000 to 80 ppb (a 99% decrease) between
February 1991 and August 2005 from natural attenuation prior to an enhanced remedial approach.
Subsequently, during the full-scale injection of chemicals, designed for enhance attenuation, the
PCE actually increased to as high as 1,900 ppb, reversing the decreasing trend. A similar trend was
observed in MW-22/22R (Figure 3-2) and MW-24/24R (Figure 3-3) in the vicinity.  Also, as noted
in the third annual report, both the pH and the oxygen reduction potential (ORP) values in several
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wells within the plume have transformed to unfavorable levels indicating that the current remedial
approach is ineffective at the site.

3.3.2 Indicator Parameters

Table 3-1 presents data of indicator parameters that serve as a reference to evaluate biodegradation
potential of PCE over time. In reviewing the table, it is clear that the injection program was unable
to maintain optimum pH (greater than 5), dissolved oxygen (DO) (less than 2 mg/L), and ORP (less
than 0) levels that would favor reductive dechlorination. In a letter dated November 12, 2009,
EPD recognized that the indicator parameters were unfavorable (EPD, 2009).

3.3.3 Statistical Analysis of PCE Trends

A Mann-Kendall test was performed on all monitoring wells to determine whether PCE
concentrations were increasing or decreasing over time based on 80% and 90% levels of confidence.
At both confidence levels, PCE was found to be decreasing or with no trend — indicating that the
plume remained stable (ERM, 2010).

3.3.4 Plume Stability

Typically, dissolved contaminants tend to move with the groundwater flow. Considering that the
groundwater seepage velocity is between 21 to 23 feet per year (CAP), it is interesting to note that
the peak PCE plume illustrated in the sequential maps (Figure 2-9) has not migrated in the direction

of ground water flow. The peak plume, therefore, appears to be stable and contained in the vicinity
of Tanks 32 and 34.

3.4 FEASIBILITY OF CONTINUING THE CURRENT INJECTION
PROGRAM

Based on the findings from Section 3.3, it appears that the current injection program is actually
producing results that are counterproductive to bioremediation process. By contrast, as discussed in
the aforementioned paragraph, the target contaminants had naturally attenuated prior to ERM’s
injection events. It is unclear whether the aerobic or anaerobic processes were the dominant
attenuation force at the site. Even if the right environment is identified, lack of technology to
deliver injected material to targeted zones presents significant challenges in enhanced attenuation.
Nonetheless, attempts to create anaerobic environments when the subsurface is more conducive to
aerobic environments and vice-versa lead to unexpected results.

In reviewing the comment letters in response to various progress reports prepared by the current
site engineer, it is apparent that EPD has also raised numerous concerns about the effectiveness of
the current remedial approach. Consequently, VOPAK does not recognize value in staying the
current course for the next 20 years. VOPAK therefore recommends termination of the current
injection program.
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3.5 FEASIBILITY OF USING CHEMICAL OXIDATION AS AN
ALTERNATIVE

Referring to Appendix I of the CAP, it is apparent that the 2001 chemical oxidation treatability
study, was unable to demonstrate whether chemical oxidation would be successful at the site, due to
certain sample preparation errors (ERM 2005). Furthermore, potassium permanganate can
potentially sterilize the subsurface thereby retarding the natural bioremediation mechanisms that
have been historically demonstrated at the site. In a letter dated February 13, 2004, EPD concurs
that chemical oxidation is counterproductive to bioremediation (EPD, 2004). Consequently,
VOPAK has developed a proposed action as outlined in Section 4.
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4 PROPOSED ACTION

Clearly, VOPAK has remediated all soil contamination that exceeded the RRS. Considering that the
mass soutrce matetial was removed in the form of soil excavation, the dissolved contamination in the
groundwater is the primary media to be addressed. Also, based on VOPAK’s evaluation (Section
3.3.1), natural attenuation had reduced the target contaminant levels in the groundwater at PAN-
MW-9 by as much as 99%. After the injection program was initiated, however, the levels fluctuated
to the extent that the PCE level rose to 1,900 ppb, reversing the decreasing trend. In addition, the
current CAP requires VOPAK to meet the most stringent drinking water standards, which places an
undue burden for an industrial site. It is therefore clear that an alternative course of action is
necessary to address the prevailing groundwater contamination.

41 REMEDIAL STRATEGY

The prevailing enhance attenuation-based remedial program, involving chemical injection for
reductive dechlorination, has been only partially successful. It appears that the primary impediment
was lack of definition on whether aerobic, anaerobic, or facultative anaerobes were the driving
forces in attenuating the COCs at the site. According to EPD, anaerobic enhancements have been
ineffective in the coastal plain areas of Georgia (EPD, 2005). It is also possible that chemical
amendments were unsustainable.

As evidenced by historic PCE degradation, in-situ bioremediation, and natural attenuation of
CVOCs was apparent prior to the chemical injection events used for enhanced bioremediation.
Additionally, the groundwater plume appears to be stable and contained. Similarly, VOPAK,
therefore, believes that monitored natural attenuation (MNA) would be the most practical and cost-
effective remedial strategy. VOPAK will utilize certain performance metrics to verify the
effectiveness of MNA as the best remedial strategy. If the CVOC trends indicate an unacceptable
time frame to reach remedial end points, during MNA implementation, VOPAK will implement
contingency measures.
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4.2

PROPOSED ACTION

The VRP encourages cost-effective allocation of limited resources to meet remedial objectives. In
accordance with these objectives, VOPAK has developed the following conceptual remedial
strategy.

1.

4.3

Terminate the current injection program.

Perform a site-wide groundwater sampling event for COC analysis from wells located both
within the PCE foot-print as well as wells located to the west that were historically used for
BTEX monitoring,.

Utilizing MNA as an interim remedial program, monitor the groundwater contaminants for
a period of two years to reestablish the natural attenuation that was well in progress prior to
injection activities.

In concurrence with EPD, VOPAK will select a fate and transport model to evaluate the
effectiveness of the MNA program and compliance with site-specific RRS.

Based on the observed trends, VOPAK can make further decisions to continue with natural
attenuation to reach remedial end points or utilize other enhanced techniques.

If enhancement is required, VOPAK will develop a microcosm test to evaluate the role of
facultative anaerobes or other limiting factors. VOPAK can then implement alternative
techniques to reach remedial end points within a period of 3 to 5 years as mandated by the
EPD.

PERFORMANCE METRICS

To determine the effectiveness of the selected remedy, VOPAK will periodically perform a two-
dimensional concentration/time analysis of the data from MNA monitoring and indicator
parameters to address the following performance metrics:

4.3.1

Is the plume stable or shrinking?

Is the contaminant flux meeting remedial goals and is sustainable?
Is the prevailing remedy cost-effective?

What is the projected time frame to reach remedial end points?

MNA Monitoring

Wells within the contaminant plume will be utilized for MNA monitoring during the course of the
VRP. These include wells cutrently utilized for MNA (MW-17/17R, MW-18/18R, PAN-MW-9,
and MW-22/22R) and “performance monitoring wells” that include shallow wells PAN-MW-10,
MW-16, MW-19, MW-23, MW-24/24R, MW-25, MW-26/26R, MW-27, and deep well MW-15.
The deep monitor well MW-14 and shallow monitoring wells MW-20, MW-21, and MW-28,
previously utilized for monitoring purposes, were determined to be “no longer present” based on a
recent well inventory. As such, VOPAK will repair/re-drill monitoring wells MW-20, MW-21, and
MW-28 for MNA/petformance monitoring. Existing monitoring wells LAW-PZ-8 and MW-29,
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previously not utilized, will be added for MNA /performance monitoring. Samples will be analyzed
for VOCs and CVOCs. MNA sampling will be conducted as follows:

1. Samples will be collected from the wells on a quarterly basis.

2. Samples will be collected utilizing established low-flow sampling techniques.

4.3.2 Indicator Parameters

In addition to CVOC trend analysis, other indicator parameters such as pH, DO, ORP, and other
inorganic parameters serve as important metrics in determining the change in site conditions and the
effectiveness of the MNA program. Typically, data obtained from down-hole monitoring devices
provide greater accuracy in defining such parameters than those obtained from traditional grab
samples. As such, VOPAK plans to utilize down-hole data-logger devices in at least two wells to
collect data on temperature, pH, DO, ORP, and conductivity. Because down-hole data loggers are
greater than 1 inch in diameter, wells that are at least 2-inches in diameter are required. As such,
VOPAK has selected PAN MW-9 (located within the plume) as a primary well and PAN MW-10
(located outside the plume) as a control well.

4.3.3 Fate and Transport Model

A two-dimensional analysis of contaminant trends and indicator parameters trends will be used to
demonstrate whether the site is meeting the performance metrics. In addition, VOPAK will utilize a
three-dimensional fate and transport model to evaluate the effect of dispersion, advection, sorption,
and biodegradation. If the analysis is insufficient in addressing the performance metrics, VOPAK
will consider statistical analysis to determine the performance metrics. If these tools indicate that
the prevailing remedial strategy is unable to meet the performance metrics, contingency tasks will be
initiated to develop an appropriate remedy.

4.3.4 Supplemental Data

After the horizontal and vertical delineation of the dissolved COCs is complete, VOPAK will
consider collecting supplemental data from compound specific isotope analysis (CSIA), enzyme
activity probes (EAP), or down-hole implants to demonstrate multiple lines of evidence on rates of
degradation.

44 CONTINGENCY PLANNING

Since the groundwater contaminant plume is relatively stable, it appears that bioremediation may be
a dominant natural attenuation mechanism at the site. If the performance metrics indicate that in-
situ bioremediation alone is unable to attenuate the dissolved CVOCs, within a reasonable time
frame, VOPAK will conduct a microcosm test to verify if enhancement is feasible. If enhancement
is unfeasible and the contaminant plume is expanding beyond the point of demonstration, VOPAK
will develop an alternative remedial strategy for EPD’s approval.
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4.5 UPDATED RRS

During the preparation of the VRP application, VOPAK computed Type 4 risk RRSs for
groundwater based on non-residential properties using EPA’s Risk Assessment Guidance for
Superfund (RAGS) equations 1 and 2, in conformance with Georgia EPD Rule 391-3-19. In
calculating RRS, VOPAK utilized the current COC associated with the PCE release and the latest
regional screening level values (RSL) data published by the U.S. Environmental Protection Agency
(EPA) in May 2010.

Table 4-1 presents the revised Type 4 RRS values and compares them with the current RRS values
for both CVOCs and aromatic hydrocarbons based on the latest toxicity factors. Tables 4-2
through 4-5 include backup computations used in developing the revised Type 4 RRS values listed
in Table 4-1. The revised RRS values will be used as groundwater standards in this VRP.

4.6 PROJECT CLOSURE

Upon completion of remedial activities, VOPAK will submit to the EPD a CSR establishing that
the remedial endpoint was reached as per the VRP, and certify that the property is in compliance
with the remedial standards. VOPAK understands that, at any time before the CSR is submitted,
the EPD can terminate VOPAK’s enrollment in the VRP, if the EPD determines that VOPAK
failed to properly follow the Voluntary Remediation Plan requirements, or, that continued
enrollment will lead to an “imminent or substantial danger to human health and the environment.”
If the EPD determines that the CSR is compliant with the “provisions, purposes, standards, and
policies” of the VRP, the EPD will deem the site to be compliant with groundwater RRS.
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5 PROJECTED SCHEDULE

To accomplish the proposed corrective action tasks, EIC has developed a 4-Step milestone
schedule. Figure 5-1 presents a Gantt Chart for VOPAK’s Projected Milestone Schedule.

5.1

STEP 1 - MNA CALIBRATION

Within the first 12 months of participation in the program, VOPAK will conduct the following:

5.2

Referring to the COCs, listed in Table 1-2, complete horizontal delineation of all COCs
within the site during the first 12 months. Also conduct vertical delineation within 30
months. Based on historic data, off-site delineation is not required.

Update all relevant Tables and Figures from CAP Annual Report with the most current
data.

Re-evaluate RRS values, based on site-specific risk factors.
Conduct an investigation to identify the source(s) of BTEX contamination.

Using down-hole data loggers evaluate the tidal and meteorological effects on groundwater
levels in on-site wells.

Using down-hole monitoring instrument collect in situ data on indicator parameters.
Conduct Monitored Natural Attenuation sampling

Analyze data collected, determine trends, refine horizontal and vertical delineation of the
contaminant plume, and prepare reports to determine the most effective strategy for
VOPAK to reach its remedial goals within a three to five year timeframe.

Rehabilitate selected missing or damaged wells.

Submit reports to the EPD following the VRP reporting requirements and the Projected
Milestone Schedule.

STEP 2 - MNA TREND ANALYSIS

Within the first 24 months of participation in the program, VOPAK will conduct the following:
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e Utlizing the MNA monitoring data, evaluate trends to determine if the CVOCs are
progressively reducing such that the RRS will be met in a reasonable time frame.

e In concurrence with EPD, select a fate and transport model to evaluate compliance with
site-specific RRS.

e If the site data concludes that MNA would be unable to reach remedial end points within
the projected 60-month time schedule, implement contingency remedy.

5.3 STEP 3 - MNA CONFIRMATION
Within the first 30 months of participation in the program, VOPAK will conduct the following:

e Update the site conceptual model with information gained in Steps 1 and 2.

e If MNA appears unfeasible in meeting projected remedial goals, conduct a microcosm test
to determine enhancements to increase the biodegradation potential of CVOCs. The results
of the microcosm test may also lead to other alternative remedial technologies to reach
remedial end points.

e [Finalize the remediation plan.
e Provide a preliminary cost estimate for implementing remediation and associated tasks

5.4 STEP 4 - VRP CLOSURE
Within the first 60 months of participation in the program, VOPAK will conduct the following:

e Submit a CSR with mandatory certifications.
e Post-closure monitoring program.
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Tables 1-1 and 1-2

Table 1-1: Site Delineation Concentration Criteria for Soil

Constituents, (ug/L) CAS No. Delineation Criteria
Tetrachloroethene 127-18-4 180
Trichloroethene 79-01-6 130
1,2-Dichloroethene (cis) 156-59-2 530
Vinyl chloride 75-01-4 40
Benzene 71-43-2 20
Ethylbenzene 100-41-4 20,000
Toluene 108-88-3 14,400
Xylenes (total) 133-02-07 20,000

Derived from Table 1, App III or Background, or Detection Limit (from GA EPD 391-3-19)

EIC

3/27/2011



Tables 1-1 and 1-2

Table 1-2: Site Delineation Concentration Criteria for

Groundwater
Constituents, (ug/L) CAS No. Delineation Critetia
Tetrachloroethene 127-18-4 5
Trichloroethene 79-01-6 5
1,2-Dichloroethene (cis) 156-59-2 70
Vinyl chloride 75-01-4 2
Benzene 71-43-2 5
Ethylbenzene 100-41-4 700
Toluene 108-88-3 1,000
Xylenes (total) 133-02-07 10,000

Derived from Table 1, App III or Background, or Detection Limit (from GA EPD 391-3-19)

EIC

3/27/2011



Tables 1-3

Table 1-3: Current Risk Reduction Standards (RRS)
Based on Approved CAP

Ground Water, Mg /L
Constituents CAS No. Non-Residential
Type 3 Type 4
Tetrachloroethene 127-18-4 5 NC
Trichloroethene 79-01-6 5 NC
1,2-Dichloroethene (cis) 156-59-2 None 1,020
Vinyl chloride 75-01-4 2 NC
Benzene 71-43-2 5 15
Ethylbenzene 100-41-4 700 3,750
Toluene 108-88-3 1,000 2,030
Xylenes (total) 133-02-07 10,000 595

Note:

*Applicable RRS Standards are in bold and highlighted.

EIC

3/27/2011



Table 2-1

Chemical Concentrations of Volatile Organic Compounds in Ground Water Samples (CVOCs)

Vopak
Savannah, GA

Units

Method

PAN-MW-9

PAN-MW-10

LAW-PZ-8 /
LAW-PZ-8R

Mw-14

(Modified from ERM, 2010)

MW-15

MW-16

MW-17 /
MW-17R

MW-18/
MW-18R

MW-20

MW-21

Mw-22/
MW-22R

MW-23

Mw-24/
MW-24R

MW-25

MW-26 /
MW-26R

MwW-27

Mw-28

MW-29

Tetrachloroethene
Feb-91| ug/l 624 14,000. 37. NS NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Jul-91| ug/l 600 9,200. NS NS NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI|
Jun-96( ug/l 8260 3,040. NS NR NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NII
Sep-97| ug/l 8260 8,100. 10. 50/500 33. NS NI NI NI NI NI NI NI NI NI NI NI NI NI Nll
Dec-98| ug/l 8021 7,400. 1. < 1,000. | < 1. NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Nov-99| ug/l 8260 NS 5. NS| < 5. NS NI NI NI NI NI NI NI NI NI NI NI NI NI NII
Dec-99| ug/l 8260 9,100. NS NS NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Oct-00{ ug/l 8260 8,000. 1. < 250. | < 1. NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Jun-01[ ug/l 8260 9,800. 5. < 1,200. [ < 5. 5. < 5 | < 5 | < 5. 5. < 5 | < 5. 8,700. | < 5. NI NI NI NI NI NI
Nov-01| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS 400. | < 5 2,400. < 5. NI NI
Oct-02| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS| < 5. NI|
Aug-03| ug/l 8260 2,400. 5. NS| < 5. 53| < 5. | < 5. NS 5. < 5. NS 1,000. | < 5. 97. NS 300. < 5. NS NI
Oct-03| ug/l 8260 NS NS 70J NS; NS NS NS| < 1. NS NS 120. NS NS NS NS NS NS NS NI
Mar-04| ug/l 8260 6,900. NS NS NS NS NS| < 5 | < 5. NS NS NS 7,600. 760. NS NS NS NS NS NI
Jul-04| ug/l 8260 3,200. NS NS NS NS NS| < 5 | < 5. NS NS NS 7,000. NS NS NS NS NS NS NI
Sep-04| ug/l 8260 6,000. NS NS NS NS NS| < 5 | < 5. NS NS NS 7,200. NS NS NS NS NS NS NI
May-05| ug/l 8261 1,100. NS NS NS NS NS NS NS NS NS| < 2. 5,700. NS NS NS 120. NS NS NI
Aug-05| ug/l 8260 80. NS NS NS NS NS NS NS NS NS| < 5. 2,400. NS NS NS 420. NS NS NI
Jun-06| ug/l 8260 1,600. NS NS| < 5. 5. < 5. | < 5 | < 5. NS NS 12. 680. NS 1,300. NS NS NS NS NI
Oct-06| ug/L 8260 1,500. NS 300. | < 2. 2. | < 2. | < 5 | < 5. NS NS| < 2. 2,600. NS 580. NS| < 2. NS NS 1,500.
Dec-06| ug/l 8260 1,900. NS 240. | < 2. 12. | < 2. | < 2. | < 2. NS NS| < 2. 3,200. NS 1,100. NS 6. NS NS NS|
Mar-07| ug/l 8260 600. NS < 250. | < 5. 5. 9. | < 5 | < 5. NS NS| < 5. 3,400. NS 130. NS| < 5. NS NS NS
Sep-07| ug/l 8260 1,500. 2. 240. | < 2. 3. < 2. | < 2. | < 2. 2. NS| < 2. NS| < 2. 62. | < 2. | < 2. 3. NS 2,300.
May-08| ug/l 8260 510. NS 380. | < 2. NS| < 2. | < 2. | < 2. NS NS NS 6,900. NS 130. NS 5. NS NS NS
Dec-08| ug/l 8260 540. NS 570. | < 5. NS| < 5. | < 5. | < 5. NS NS NS 4,400. NS 110. NS| < 5. NS NS NS|
Apr-09| ug/l 8260 460. 5. 510. | < 5. 5 | < 5. | < 5 | < 5. 5. NS NS 1,900. | < 5. 93. | < 5 | < 5. < 5. NS 1,100.
Sep-09| ug/l 8260 440. NS 99. | < 2. NS| < 2. | < 2. | < 2. NS NS NS 3,000. NS 57. NS| < 2. NS NS NS
Trichloroethene
Feb-91| ug/l 624 350. 5. NS NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Jul-91| ug/l 600 430. NS NS NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Jun-96| ugl/! 260 < 2,500. NS R NS | | |
Sep-97| ug/! 260 NR NR| R NR | | |
Dec-98| ug/l 021 R| NR R NR | | |
Nov-99] ug 260 S 5. s[ < 5. II II I
Dec-99| ug/l 8260 < 1,000. NS NS NS N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Oct-00{ ug/l 8260 360. 1. < 250. | < 1. NS| < 1. ] < 1. NI NI NI NI NI NI NI NI NI NI NI NII
Jun-01| ug/l 8260 260J 5. < 1,200. | < 5. 5. < 5 | < 5 | < 5. 5. < 5. | < 5. 900. | < 5. NI NI NI NI NI Nll
Nov-01| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS 95. | < 5. 100. < 5. NI NI
Oct-02| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS| < 5. NI|
Aug-03| ug/l 8260 < 500. 5. NS| < 5. 14| < 5 | < 5. NS 5. < 5. NS 480. | < 5. 51. NS 14. < 5. NS NI|
Oct-03| ug/l 8260 NS NS 18J NS NS NS NS| < 1. NS NS 1.8 NS NS NS NS NS NS NS NI
Mar-04| ug/l 8260 440. NS NS NS NS NS| < 5 | < 5. NS NS NS 700. 2,300. NS NS NS NS NS NI
Jul-04| ug/l 8260 270. NS NS NS NS NS| < 5 | < 5. NS NS NS 71. NS NS NS NS NS NS NI
Sep-04| ug/l 8260 360. NS NS NS NS NS| < 5 | < 5. NS NS NS[ < 250. NS NS NS NS NS NS NI
May-05| ug/l 8261 320. NS NS NS NS NS NS NS NS NS| < 2. 220. NS NS NS 8. NS NS NI
Aug-05| ug/l 8260 9. NS NS NS NS NS NS NS NS NS| < 5. 47. NS NS NS 22, NS NS NI
Jun-06| ug/l 8260 480. NS NS| < 5. 5. < 5. | < 5 | < 5. NS NS| < 5. 1. NS 180. NS NS NS NS NI
Oct-06| ug/L 8260 300. NS < 100. | < 2. 2. 12. | < 5 | < 5. NS NS| < 2. [ < 130. NS 150. NS 2. NS NS 340.
Dec-06| ug/l 8260 640. NS 72. | < 2. 12. 24. | < 2. | < 2. NS NS| < 2. 60. NS 680. NS 4. NS NS NS
Mar-07| ug/l 8260 370. NS < 250. | < 5. 5. 7. | < 5 | < 5. NS NS| < 5. | < 130. NS 200. NS| < 5. NS NS NS
Sep-07| ug/l 8260 450. 2. < 100. | < 2. 4. < 2. | < 2. | < 2. 2. NS| < 2. NS| < 2. 37. | < 2. | < 2. 2. NS 320.
May-08| ug/l 8260 190. NS 34. | < 2. NS| < 2. | < 2. | < 2. NS NS NS 89. NS 24. NS| < 2. NS NS NS
Dec-08| ug/l 8260 150. NS 52. | < 5. NS| < 5 | < 5 | < 5. NS NS NS 100. NS 25. NS| < 5. NS NS NS
Apr-09| ug/l 8260 150. 5. < 250. | < 5. 5. < 5. | < 5 | < 5. 5. NS NS 88. | < 5. 22. | < 5 | < 5. < 5. NS 320.
Sep-09| ug/l 8260 150. NS 34. | < 2. NS 4.1 < 2. | < 2. NS NS NS 88. NS 20. NS| < 2. NS NS NS
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Table 2-1
Chemical Concentrations of Volatile Organic Compounds in Ground Water Samples (CVOCs)
Vopak

Savannah, GA

(Modified from ERM, 2010)

Type 3 or LAW-PZ-8 /| MW-17/  MW-18/ MW-22/ MW-24/ MW-26 /
Units Method 4 PAN-MW-9  PAN-MW-10 LAW-PZ-8R  MW-14 MW-15 MW-17R  MW-18R MW-20 MW-21  MW-22R  MW-23  MW-24R  MW-25  MW-26R  MW-27 MW-28 MW-29
cis,1-2,
Feb-91] ug/l 624] 1,020 < 5. < 5. NS N N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Jul-91]_ug/l 600 < 5. NS NS N N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Jun-96] _ug/l 8260 < 2,500. NS NR N N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Sep-97| ug/l 8260 NR NR NR NR N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Dec-98 ug/l 021 NR NR NR NR N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Nov-99[ ug/l 260 NS < 2. NS[ < 2. N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Dec-99| ug/l 260 < 400. NS NS NS| N NII NI NI NI NI NI NI NI NI NI NI NI NI NI
Oct-00] ug/! 8260 130. < 1 1,800. | < 1. NS! 110. | < 1. NI NI NI NI NI NI NI NI NI NI NI NI
Jun-01] ug/l 8260 100J < 5 3,900. | < 5 [ < 5. 41 | < 5 [ < 5. 5. 5 | < 5. 3,100. 5. NI NI NI NI NI NIf
Nov-01[ ug/l 8260 NS NS NS NS NS! NS NS NS NS NS NS NS NS 240. 5. 1,100. 5. NI NIf
Oct-02[ ug/l 8260 NS NS NS NS| NS NS NS! NS| NS NS NS NS NS NS| NS NS NS 5. Nll
Aug-03| ug/l 8260 < 500. < 5. NS| < 5. [ < 5. 33| < 5. NS 5. 5. NS 930. 5. 100. NS 180. 5. NS NI
Oct-03] _ug/l 8260 NS NS 350. NS NS NS NS[ < 1. NS NS| < 1. NS NS NS NS NS NS NS Nll
Mar-04| _ug/l 8260 300. NS NS NS NS! NS| < 5 | < 5. NS NS NS| 2,300 NS NS| NS NS NS NS NI
Jul-04] ug/l 8260 170. NS NS NS NS NS| < 5 [ < 5. NS NS NS 310. NS NS NS NS NS NS NI
Sep-04| ug/l 8260 < 250. NS N NS NS NS| < 5 ] < 5. N; N NS 10. N NS NS NS N; N; NI
May-05[ _ug/l 261 220. NS N NS NS! NS NS NS N NS| < 2. 40. N NS NS 120. N N NI
Aug-05] ug/l 260 5. NS N NS NS! NS NS NS N NS| < 5. 40. N NS NS 210. N N NI
Jun-06] _ug/l 260 550. NS NS| < 5. | < 5. 36. | < 5. | < 5. N NS| < 5. 3,300. N; 500. NS NS N N NI
Oct-06] ug/L 8260 990. NS 31,000. | < 2. [ < 2. 120. | < 5 | < 5. NS NS 2. 490. NS 590. NS 2,800. NS NS 1,500.
Dec-06[ ug/l 8260 600. NS 12,000. | < 2. 4. 120. | < 2. [ < 2. NS NS| < 2. 480. NS 990. NS 5,100. NS NS NS|
Mar-07| _ug/l 8260 680. NS 16,000. | < 5 [ < 5. 320. | < 5 [ < 5. NS| NS| < 5. 730. NS 770. NS 2,600. NS NS NS|
Sep-07] _ught 8260 880. < 2. 18,000. | < 2. 3. 260. | < 2. | < 2. 2. NS[ < 2. NS 2. 820. 2. 240 350. NS| 1,700.
May-08] ug/l 8260 590. NS 6,900. | < 2. NS! 61. | < 2. [ < 2. NS NS NS 930. NS 82. NS 410. NS NS NS|
Dec-08| ug/l 8260 500. NS 4,600. | < 5. NS 60. | < 5 | < 5. NS| NS NS| 2,100. NS 340. NS 14. NS NS| NS
Apr-09[ ug/l 8260 780. < 5. < 250. | < 5 [ < 5. 78. | < 5 | < 5. 5. NS NS|  1,700. 5. 240. 5. 200. 40. NS| 2,100.
Sep-09| ug/l 8260 730. NS 4,500. | < 2. NS 78. | < 2. < 2. NS NS NS| 1,000. NS 120. NS 150. NS NS NS|
trans,1-2,dichloroethene
Feb-91] ug/l 624  2,040. < 5. < 5. NS NS! NS! NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Jul-91] _ug/l 600 < 5. NS NS NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NII
Jun-96[ ug/l 8260 NR NS NR NS| NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Sep-97| ug/l 260 NR NS NR NR NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Dec-98[ ug/l 021 NR NS NR NR NS! NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Nov-99[ ug/l 260 NS < 2. NS[ < 2. NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Dec-99| ug/l 260 < 1,000. NS NS| NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Oct-00] ug/! 8260 < 100. < 1. < 250. | < 1. NS| < 1] < 1. NI NI NI NI NI NI NI NI NI NI NI Nif
Jun-01[ ug/l 8260 < 500. < 5. < 1,200. | < 5 [ < 5. 5 | < 5 | < 5. 5. 5 | < 5. 500. 5. NI NI NI NI ] NI
Nov-01[ _ug/l 8260 NS NS N NS| NS! NS NS! N N NS NS NS NS[ < 12 5. 1,100. 5. ] NI
Oct-02[ ug/l 8260 NS NS N NS NS NS| NS N N NS NS NS NS NS NS NS NS| N NI
Aug-03| ug/l 8260 < 500. < 5. NS| < 5. [ < 5 | < 5 | < 5. N: N 5. NS 250. 5. | < 10. NS| < 50. 5. N NI
Oct-03] _ug/l 8260 NS NS| < 100. N NS! N NS| < 1. N NS NS NS NS! NS NS N N NI
Mar-04] ug/l 8260 < 25 NS N N NS! NS| < 5 | < 5. N NS NS 7. NS NS! NS NS N N NI
Jul-04 ug/l 8260 < 5. NS N N NS NS| < 5 | < 5. N NS| < 1. 5. NS NS NS NS N N NI
Sep-04| ugl/l 8260 < 250. NS N N NS NS| < 5 | < 5. N NS NS 250. NS NS! NS NS N N NI
May-05[ _ug/! 8261 NR NS NS NS| NS NS NS! NS! N NS NR NR NS NS! NS NR N N NI
Aug-05] ug/l 8260 NR NS NS NS| NS! NS NS! NS! N NS NR NR NS NS! NS NR N N NI
Jun-06] ug/l 8260 < 100. NS NS| < 5. | < 5 | < 5. | < 5 | < 5. N NS| < 5. 130. NS[ < 5. NS NS N N NI
Oct-06] ug/L 8260 < 100. NS 910. | < 2. [ < 2. [ < 2. | < 5 | < 5. N NS| < 2. 130. NS| < 20. NS 44. N N 10.
Dec-06[ ug/l 8260 7. NS 210. | < 2. [ < 2. 3. [ < 2. [ < 2. NS NS| < 2. 19. NS 10. NS 89. NS N NS|
Mar-07] _ug/l 8260 < 100. NS[ < 250 | < 5 < 5 | < 5 | < 5 [ < 5. NS NS| < 5. 130. NS 9. NS 24. NS| N NS|
Sep-07] _ug/l 8260 < 40. < 2. 220. | < 2 [< 2. | < 2 [ < 2 [ < 2. 2. NS| < 2. NS 2. 4. 2. 3. 2. N 15.
May-08] ug/! 8260 < 2. NS 12. | < 2. NS| < 2. | < 2. [ < 2. NS NS NS 4. NS| < 2. NS| < 2. NS N NS|
Dec-08[ ug/l 8260 < 5. NS 25. | < 5. NS| < 5 | < 5 | < 5. NS NS NS 6. NS| < 5. NS| < 5. NS NS NS|
Apr-09[ ug/l 8260 <100 < 5. < 250. | < 5 < 5 | < 5 | < 5 | < 5. 5. NS NS 12. 5 | < 5. 5 | < 5. 5. NS| 16.
Sep-09] _ug/l 8260 <10 NS 61. | < 2. NS| < 2 | < 2| < 2. NS NS NS 8.2 NS| < 2. NS| < 2. NS NS NS|
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Table 2-1

Chemical Concentrations of Volatile Organic Compounds in Ground Water Samples (CVOCs) (Modified from ERM, 2010)
Vopak

Savannah, GA

Type 3 or LAW-PZ-8 / MW-17 / MwW-18/ Mw-22/ MwW-24/ MW-26 /
Units Method 4 PAN-MW-9  PAN-MW-10 LAW-PZ-8R MWwW-14 MW-15 MW-17R MW-18R MW-20 MW-21 MW-22R MW-23 MW-24R MW-25 MW-26R Mw-27 MWwW-28 MW-29
Vinyl Chloride

Feb-91| ug/l 624 2. < 30. < 30. NS N N NI NI NI Nﬂ NI NI NI NI NI NI NI NI NI NI
Jul-91| ug/l 600 < 30. NS NS N N NI NI NI NI NI NI NI NI NI NI NI Nﬂ Nﬂ NI
Jun-96( ug/l 8260 < 2,500 NS NR] N N NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Sep-97| ug/l 8260 < 500. < 5. 350/< 500 < 5. NS NI NI NI NI NI NI NI NI NI NI NI NI NI NII
Dec-98| ug/l 8021 < 250. < 1. < 1,000. | < 1. NS NI| NI NI NI| NI NI NI NI NI NI NI NI NI NI
Nov-99| ug/l 8260 NS < 2. NS| < 2. NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Dec-99| ug/l 8260 < 400. NS NS NS NS NI NI NI NI NI NI NI NI NI NI NI NI NI Nll
Oct-00{ ug/l 8260 < 100. < 1. 890. | < 1. NS 22| < 1. NI NI NI NI NI NI NI NI NI NI NI NI
Jun-01[ ug/l 8260 < 200. < 2. 670. | < 2. | < 2. | < 2. | < 2. | < 2. < 2. | < 2. | < 2. 380. < 2. NI NI NI NI NI Nll
Nov-01| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS 50. | < 10. 210. < 2. NI NI
Oct-02| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS| < 2. NI
Aug-03| ug/l 8260 < 200. < 2. NS| < 2. NS| < 2. | < 2. NS| < 2. < 2. NS| < 100. | < 2. 22. NS 38. < 2. NS! NI
Oct-03| ug/l 8260 NS NS 120. NS NS NS NS| < 1. NS NS| < 1. NS NS NS NS NS NS NS NI
Mar-04| ug/l 8260 35. NS NS NS NS NS| < 2. | < 2. NS NS NS 210. NS NS NS NS NS NS NII

Jul-04| ug/l 8260 14. NS NS NS NS NS| < 2. | < 2. NS NS NS 36. NS NS NS NS NS NS NI|
Sep-04| ug/l 8260 < 100. NS NS NS NS NS| < 2. | < 2. NS NS NS| < 100. NS NS NS NS NS NS Nll
May-05| ug/l 8261 < 100. NS NS NS NS NS NS NS NS NS| < 2. | < 100. NS NS NS 28. NS NS NI
Aug-05| ug/l 8260 < 2. NS NS NS NS NS NS NS NS NS| < 2. 37. NS NS NS 47. NS NS NI
Jun-06| ug/l 8260 < 40. NS NS 2. 2. 2. | < 2. | < 2. NS NS 2. | < 140. NS 49. NS NS NS NS NI
Oct-06( ug/L 8260 < 40. NS 1,700. | < 2. [ < 2 4. | < 2. | < 2. NS NS| < 2. 89. NS 33. NS 330. NS NS 24.
Dec-06| ug/l 8260 23. NS 630. | < 2. [ < 2 8. | < 2. | < 2. NS NS| < 2. 100. NS 68. NS 560. NS NS NS|
Mar-07| ug/l 8260 < 40. NS 1,200. | < 2. | < 2. 25. | < 2. | < 2. NS NS| < 2. 100. NS 17. NS 580. NS NS NS|
Sep-07| ug/l 8260 < 40. < 2. 1,200. | < 2. | < 2. 63. | < 2. | < 2. < 2. NS| < 2. NS| < 2. 20. < 2. 240 oS NS 64.
May-08| ug/l 8260 18. NS 660. | < 2. NS 53. | < 2. | < 2. NS NS NS 270. NS o NS 83. NS NS NS|
Dec-08| ug/l 8260 25. NS 360. | < 2. NS 49. | < 2. | < 2. NS NS NS 300. NS 12. NS 19. NS NS NS
Apr-09| ug/l 8260 < 40. < 2. 560. | < 2. | < 2. 82. | < 2. | < 2. < 2. NS NS 280. < 2. 18. < 5. 76. 22, NS 74.
Sep-09| ug/l 8260 49. NS 470. | < 2. NS 69. | < 2. | < 2. NS NS NS 220. NS 47. NS 62. NS NS NS

Value exceeds a risk reduction standard
NR = not reported by the lab
NS = not sampled
NI = not installed
< = less than indicated value 0.950054289
< 5/< 500 = sample was analyzed twice
J this is an estimated value that is above the method detection limit but below the practical quantitation limit.
The sample denoted MW-10 on 12/18/98 is believed to have been collected from MW-9, l.e. the two samples were mislabeled. This table shows what is believed to be correct.
Risk reduction standard, the higher of the Type 3 or 4 from Table 2 of Risk Reduction Standards dated August 13, 2001
LAW-PZ-8 was found damaged during June 2006 sampling event and was not sampled. It was replaced by LAW-PZ-8R on 10/9/2006.
MW-17 was replaced by MW-17R on 10/10/2006.
MW-26 was replaced by MW-26R on 10/9/2006.
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Table 2-2
Chemical Concentrations of Volatile Organic Compounds in Ground Water Samples (VOCs)
Vopak

Savannah, GA

(Modified from ERM, 2010)

Type 3 or LAW-PZ-8 / MW-17 / MwW-18/ Mw-22/ MwW-24/ MW-26 /
Units Method 4 PAN-MW-9  PAN-MW-10 LAW-PZ-8R MW-17R MW-18R Mw-19 MWwW-20 Mw-21 MW-22R Mw-23 MW-24R MwW-25 MW-26R Mw-27 Mw-28
RRS

Dec-98| ug/l 8260 15.1 < 250. 1. < 1,000. | < 1. NS NI NI NI NI| NI NI NI NI NI NI NI NI NI NI

Oct-00{ ug/l 8260 < 100. 1. < 250. | < 1. NS| < 1.1 < 1. NI Nﬂ NI NI NI NI NI NI NI NI NI NI

Jun-01[ ug/l 8260 < 500. 5. 69J| < 5 | < 5 | < 5. | < 5 | < 5. < 5. 5 | < 5. | < 500. 5. NI NI NI NI NI NI
Nov-01| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS| < 12. 5. | < 100. 5. NI NI

Oct-02| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 5. NI
Aug-03| ug/l 8260 < 500. 5. NS| < 5 [ < 5. < 5 | < 5. NS NS 5. NS < 250 5. 52. NS NS 5. NS NI

Oct-03| ug/l 8260 NS NS 42J NS NS NS NS| < 1. NS NS| < 1. NS NS NS NS NS NS NS NII
Mar-04| ug/l 8260 < 50. NS NS NS NS NS| < 10. | < 10. NS NS NS| < 10. NS NS NS NS NS NS Nll

Jul-04| ug/l 8260 < 10. NS NS NS NS NS| < 10. | < 10. NS NS NS| < 10. NS NS NS NS NS NS NI
Sep-04| ug/l 8260 < 500. NS NS NS NS NS| < 10. | < 10. NS NS NS| < 500. NS NS NS NS NS NS Nll
May-05| ug/l 8261 < 100. NS NS NS NS NS NS NS NS NS| < 2. | < 100. NS NS NS 17. NS NS NI
Aug-05| ug/l 8260 < 2. NS NS NS NS NS NS NS NS NS| < 5 [ < 5. NS NS NS 35. NS NS NI

Jun-06| ug/l 8260 < 200. NS NS| < 10. | < 10. < 10. | < 10. | < 10. NS NS| < 10. | < 250. NS 11. NS NS NS NS NI

Oct-06| ug/L 8260 < 200. NS 190. | < 2. | < 2. < 2. | < 10. | < 10. NS NS| < 2. | < 250. NS| < 20. NS 16. NS NS 2.
Dec-06| ug/l 8260 < 2. NS 47. | < 2. [ < 2. < 2. | < 2. | < 2. NS NS| < 2. | < 2. NS 13. NS 20. NS NS NS|
Mar-07| ug/l 8260 < 200. NS < 500. | < 10. | < 10. < 10. | < 10. | < 10. NS NS| < 10. [ < 250. NS 14. NS 17. NS NS NS
Sep-07| ug/l 8260 < 40. 2. 310. | < 2. [ < 2. < 2. | < 2. | < 2. < 2. NS| < 2. NS 2. 12. 2. 9. 2. NS 3.
May-08| ug/l 8260 < 2. NS 450. NS NS| < 2. | < 2. | < 2. NS NS NS 2. NS 16. NS 12. NS NS NS
Dec-08| ug/l 8260 < 5. NS 290. | < 5. NS| < 5 | < 5. | < 5. NS NS NS| < 5. NS 15. NS| < 5. NS NS NS|

Apr-09| ug/l 8260 < 100. 5. 320. | < 5. [ < 5. < 5 | < 5 | < 5. < 5. NS NS| < 5. 5. 12. 5. 14. 5. NS 5.
Sep-09| ug/l 8260 < 10. NS 390. | < 2. NS| < 2. | < 2. | < 2. NS NS NS 4.1 NS 10. NS 4.4 NS NS NS

Ehylbenzene

Dec-98| ug/l 8260 3,750. 2,400. 1. 4,300. 29 NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI

Oct-00{ ug/l 8260 3,900. 1. 5,100. | < 1. NS| < 1. | < 1. NI NI NI NI IN NI NI NI NI NI NI NI

Jun-01[ ug/l 8260 3,700. 5. 5,700. | < 5. | < 5. < 5. | < 5 | < 5. < 5. 5 | < 5. 600. 5. NI NI NI NI NI NI
Nov-01| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS| < 12. 5. | < 100. 5. NI| NI

Oct-02| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 5. NI
Aug-03| ug/l 8260 1,100. 5. NS| < 5. | < 5. < 5. | < 5. NS N 5. NS| < 250. 5. < 10. NS NS 5. N NI

Oct-03| ugll 260 NS NS 3,700. NS NS NS NS 2. N NS 4.2 NS NS NS NS NS NS N NI
Mar-04| ug/l 260 3,100. NS NS NS NS NS| < 5. | < 5. N NS NS 2,300. NS NS NS NS NS N NI

Jul-04| ug/l 260 8,400. NS NS NS NS NS| < 5 | < 5. N NS NS 14. NS NS NS NS NS N NI
Sep-04| ug/l 8260 2,200. NS NS NS NS NS| < 5 | < 5. NS NS NS| < 250. NS NS NS NS NS NS NI
May-05| ug/l 8261 6,000. NS NS NS NS NS NS NS NS NS| < 2. | < 100. NS NS NS| < 2. NS NS NI
Aug-05| ug/l 8260 60. NS NS NS NS NS NS NS NS NS| < 5. [< 5. NS NS NS| < 5. NS NS N:II
Jun-06| ug/l 8260 730. NS NS| < 5 | < 5. < 5 | < 5 | < 5. NS NS| < 5. 150. NS 5. NS NS NS NS! NI

Oct-06| ug/L 8260 990. NS 6,100. | < 2. | < 2. < 2. | < 5. | < 5. NS NS| < 2. | < 130. NS| < 20. NS 380. NS NS 67.
Dec-06| ug/l 8260 1,800. NS 3,000. | < 2. | < 2. < 2. 7. | < 2. NS NS| < 2. 20. NS 10. NS 1,500. NS NS NS|

Mar-07| ug/l 8260 4,500. NS 5,000. | < 5. | < 5. < 5. | < 5 | < 5. NS NS| < 5. | < 130. NS| < 5. NS 1,100. NS NS! NS
Sep-07| ug/l 8260 1,900. 2. 4,400. | < 2. [ < 2. 2. | < 2. | < 2. < 2. NS| < 2. NS 2. 2. 2. 71. 2. NS 63.
May-08| ug/l 8260 8,800. NS 6,500. | < 2. NS 6. 4. 2. NS NS NS 10. NS| < 2. NS 260. NS NS NS|
Dec-08| ug/l 8260 3,900. NS 4,900. | < 5. NS| < 5 | < 5 | < 5. NS NS NS 7. NS| < 5. NS 23. NS NS NS

Apr-09| ug/l 8260 2,400. 5. 3,800. | < 5. | < 5. < 5. | < 5 | < 5. < 5. NS NS 11. 5. < 5. 5. 310. 5. NS! 35|
Sep-09| ug/l 8260 2,300. NS 4,100. | < 2. NS| < 2. | < 2. | < 2. NS NS NS 9.2 NS| < 2. NS 63. NS NS NS
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Table 2-2

Chemical Concentrations of Volatile Organic Compounds in Ground Water Samples (VOCs) (Modified from ERM, 2010)
Vopak

Savannah, GA

Type 3 or LAW-PZ-8 / MW-17 / MwW-18/ Mw-22/ MwW-24/ MW-26 /
Units Method 4 PAN-MW-9  PAN-MW-10 LAW-PZ-8R MWwW-14 MW-15 MW-17R MW-18R MW-19 MW-20 MW-21 MW-22R MW-23 MW-24R MW-25 MW-26R Mw-27 MWwW-28

Dec-98| ug/l 8260 2,030. < 250. < 1 < 1,000. | < 1. NS NI NI NI NI NI NI NI NI NI NI NI NI NI NI
Oct-00| ug/l 8260 < 100. < 1 < 250. | < 1. NS| < 1.1 < 1. NI Nﬂ NI NI Nﬂ NI NI NI NI NI NI NI
Jun-01] ug/l 8260 < 500. < 5. 220J| < 5. [ < 5. < 5 | < 5 | < 5. < 5 < 5 | < 5. [ < 500 < 5. NI NI NI NI NI NI
Nov-0 ug/l 8260 NS NS NS NS NS NS NS NS N NS NS NS NS| < 12. | < 5. | < 100. < 5. NI NI
Oct-0: ug/l 260 NS NS NS NS NS NS NS NS N NS NS NS NS NS NS NS NS| < 5. NI
Aug-0: ug/l 260 < 500. < 5. NS| < 5. [< 5. < 5 | < 5. NS N < 5. NS < 250| < 5. < 10. NS NS| < 5. NS NI
Oct-0: ug/l 260 NS NS < 100. NS NS NS NS| < 1. N NS| < 1. NS NS NS NS NS NS NS NI
Mar-04| ug/ 8260 < 25. S < 5. | < 5 NS| < 5 NS |

Jul-04| ugll 8260 < 5 NS < 5 < 5 NS| < 5. NS |
Sep-04| ugl/l 8260 < 250. NS 5| < 5 NS| < 250. NS |
May-05| ug/I 8261 < __100. S S S NS S S < 2. | < 100. NS| < 2. S S [
Aug-05| ug/l 8260 < 5 NS NS NS N NS NS NS NS NS| < 5 [ < 5. N N NS| < 5. NS NS NI
Jun-06| ug/l 8260 < 100 NS NS| < 5. [< 5. < 5 | < 5. | < 5. NS NS| < 5. | < 130 NS| < 5. NS NS N N NI
Oct-06] ug/L 8260 < 100. NS 1,200. | < 2. [ < 2. < 2. 8. | < 5. NS NS| < 2. | < 130. NS| < 20. NS 45. N N < 2.
Dec-06| ug/l 8260 < 2. NS 410. | < 2. [ < 2. < 2. | < 2. | < 2. NS NS| < 2. | < 2. NS| < 2. NS 83. N: N: NS
Mar-07| ug/l 8260 < 100. NS 760. | < 5. [ < 5. < 5. | < 5. | < 5. NS NS| < 5. | < 130 NS| < 5. NS 45. N N NS
Sep-07| ug/l 8260 < 40. < 2. 720. | < 2. | < 2. < 2. | < 2. | < 2. < 2. NS| < 2. NS| < 2. < 2. | < 2. 4. < 2. N < 2.
May-08| ug/l 8260 3. NS 330. | < 2. NS| < 2. | < 2. | < 2. NS N NS| < 2. NS| < 2. NS 10. NS N NS|
Dec-08| ug/l 8260 < 5. NS 290. | < 5. NS| < 5 | < 5 | < 5. NS N NS| < 5. NS| < 5. NS| < 5. NS N NS
Apr-09| ug/l 8260 < 100. < 5. 280. | < 5. | < 5. < 5 | < 5 | < 5. < 5. N NS| < 5 | < 5. < 5 | < 5. 21. < 5. N < 5.
Sep-09| ug/l 8260 < 10. NS 260. | < 2. NS| < 2. | < 2. | < 2. NS N NS| < 2. NS|[ < 2. NS 3.8 NS N NS

Xylenes

Dec-98| ug/l 8260| 10,000. 5,200. < 1 5,600. 14 NS NI NI NI NI NI NI NI NI NI NI NI Nﬂ NI NI
Oct-00{ ug/l 8260 8,600. < 2. 59,000. | < 2. NS| < 2. | < 2. NI NI NI NI NI NI NI NI NI NI NI NI
Jun-01[ ug/l 8260 8,500. < 10. 64,000. | < 10. | < 10. < 10. | < 10. | < 10. < 10. < 10. | < 10. 83J[ < 10. NI NI NI NI NII NII
Nov-01| ug/l 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS| < 25 | < 10. | < 200. < 10. Nﬂ NI
Oct-02| ugll 8260 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS| < 10. NI
Aug-03| ug/l 8260 2,000. < 10. NS| < 10. | < 10. < 10. | < 10. NS NS| < 10. NS| < 500. | < 10. < 20. NS NS| < 10. NS NI
Oct-03| ug/l 8260 NS NS 42,000. NS NS NS NS 22 NS NS 38. NS NS NS NS NS NS NS NI
Mar-04| ug/l 8260 7,300. NS NS NS NS NS| < 5. | < 5. NS NS NS| < 50. NS NS NS NS NS NS Nll

Jul-04| ug/l 8260 22,000. NS NS NS NS NS| < 5. | < 5. NS NS NS| < 22. NS NS NS NS NS NS NI
Sep-04| ug/l 8260 5,100. NS NS NS NS NS| < 5 | < 5. NS NS NS|[ < 250 NS NS NS NS NS NS Nll
May-05| ug/l 8261 16,000. NS NS NS NS NS NS NS NS NS| < 5. | < 250. NS NS NS| < 5. NS NS NI
Aug-05| ug/l 8260 150. NS NS NS NS NS NS NS NS NS| < 5 10. NS NS NS 6. NS NS N:II
Jun-06| ug/l 8260 1,800. NS NS| < 5 | < 5. < 5 | < 5 | < 5. NS NS| < 5 | < 130 NS 28. NS NS NS NS NI
Oct-06| ug/L 8260 2,600. NS 84,000. | < 5 | < 5. 7. | < 5 | < 5. NS NS| < 5. | < 130. NS| < 50. NS 2,700. NS NS 51.
Dec-06| ug/l 8260 4,900. NS 41,000. | < 5 | < 5. < 5 | < 5 | < 5. NS NS| < 5 18. NS 35. NS 13,000. NS NS NS
Mar-07| ug/l 8260 12,000. NS 70,000. | < 5 | < 5. < 5 | < 5 | < 5. NS NS| < 5. | < 130. NS 12. NS 6,900. NS NS NS
Sep-07| ug/l 8260 5,400. < 5. 54,000. | < 5 | < 5 | < 5 | < 5 | < 5. < 5. NS| < 5. NS| < 5. 7. < 5. 250. | < 5. NS 57.
May-08| ug/l 8260 24,000. NS 94,000. | < 5. NS| < 5. 27. 16. NS NS NS 26. NS 11. NS 1,300. NS NS NS
Dec-08| ug/l 8260 11,000. NS 55,000. | < 5. NS| < 5 | < 5 | < 5. NS NS NS 12. NS| < 5. NS 120. NS NS NS
Apr-09| ug/l 8260 6,300. < 5. 48,000. | < 5 | < 5. < 5. | < 5 | < 5. < 5. NS NS 22. | < 5. < 5 | < 5. 2,700. < 5. NS! 98,
Sep-09| ug/l 8260 6,100. NS 47,000. | < 2. NS| < 5. | < 5 | < 5. NS NS NS 12. NS| < 5. NS 380. NS NS NS

Value exceeds a risk reduction standard
NR = not reported by the lab
NS = not sampled
NI = not installed
< =less than indicated value 0.950054289
< 5/< 500 = sample was analyzed twice
J this is an estimated value that is above the method detection limit but below the practical quantitation limit.
The sample denoted MW-10 on 12/18/98 is believed to have been collected from MW-9, l.e. the two samples were mislabeled. This table shows what is believed to be correct.
Risk reduction standard, the higher of the Type 3 or 4 from Table 2 of Risk Reduction Standards dated August 13, 2001
LAW-PZ-8 was found damaged during June 2006 sampling event and was not sampled. It was replaced by LAW-PZ-8R on 10/9/2006.
MW-17 was replaced by MW-17R on 10/10/2006.
MW-26 was replaced by MW-26R on 10/9/2006.
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Table 3-1

Ground Water Natural Attenuation Parameters (Modified from ERM, 2010)
Vopak

Savannah, GA

MW-18/ MW-22/MW- MWwW-24/

PAN MW-9 PAN-MW-10 LAW-PZ-8/ Mw-14  MW-15 MW-16 MW-17/ MW-19  MW-20  MW-21 MW-23 Mw-25 MW-26/ mMw-27 Mw-29
LAW-PZ-8R MW-17R MW-18R 22R MW-24R MW-26R
Aug-03 5.64 6.29 NS 7.54 8.18 5.57 3.71 NS 6.40 6.17 NS 4.98 6.88 4.87 NS 4.24 5.81 NI
Oct-03 4.43 6.42 5.66 6.60 6.97 5.27 3.99 NS 6.15 6.40 4.03 3.94 6.35 4.70 6.21 4.35 5.62 NI
Mar-04 5.04 NS NS NS NS NS 3.72 3.95 NS NS NS 4.09 NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 5.49 NS NS NS NS NS NS NS NS NS 4.45 4.23 NS NS NS 4.09 NS NI
Aug-05 3.54 NS NS NS NS NS NS NS NS NS 2.88 274 NS NS NS 2.60 NS NI
Jun-06 4.63 NS NS 7.48 7.63 5.60 4.93 4.05 NS NS 4.87 4.35 NS 5.23 NS NS NS NI
Oct-06 5.11 NS 4.8 8.9 11.1 6.4 5.20 4.10 NS NS 4.6 3.67 NS 5.2 NS 5.3 NS 5.8]
Dec-06 4.52 NS 5.38 6.67 7.15 5.45 5.95 4.45 NS NS 4.61 4.04 NS 4.58 NS 5.21 NS NS
Mar-07 4.87 NS 5.41 7.09 7.39 5.47 5.91 4.34 NS NS 4.75 4.01 NS 4.35 NS 5.65 NS NS
Sep-07 4.87 6.65 4.92 7.44 7.2 5.52 6.08 4.33 6.12 NS 4.67 NS 6.63 4.47 6.17 5.68 6.17 4.49
May-08 3.39 NS 4.62 6.6 NS 5.27 5.61 4.27 NS NS NS 2.44 NS 3.74 NS 4.94 NS NS
Dec-08 4.24 NS 4.38 7.38 NS 4.65 5.94 3.88 NS NS NS 4.82 NS 4.08 NS 5.84 NS NS
Apr-09 3.49 5.48 4.26 6.94 6.53 5.29 NS 3.38 5.47 NS NS 4.83 6.09 4.29 5.71 47 5.99 4.32)
Sep-09 4.21 NS 5.41 6.55 NS 5.87 5.98 4.89 NS NS NS 5.16 NS 454 NS 5.95 NS NS
Temperature (°C)
Aug-03 26.09 26.90 NS 23.92 30.14 24.33 25.80 NS 27.84 23.99 NS 25.19 25.27 22.71 NS 26.41 26.25 NI
Oct-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Mar-04 17.30 NS NS NS NS NS 2117 19.57 NS NS NS 18.20 NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 21.35 NS NS NS NS NS NS NS NS NS 21.40 20.91 NS NS NS 23.00 NS NI
Aug-05| 23.79 NS NS NS NS NS NS NS NS NS 25.06 25.12 NS NS NS 26.79 NS NI
Jun-06 22.45 NS NS 22.76 24.08 24.45 26.75 27.12 NS NS 22.97 24.20 NS 24.20 NS NS NS NI
Oct-06 24.39 NS 23 21 21 23 24.73 26.16 NS NS 23 24.60 NS 21 NS 26 NS 20
Dec-06 21.54 NS 20.05 22.01 23.60 22.16 23.72 21.80 NS NS 22.98 22.02 NS 20.63 NS 21.93 NS NS
Mar-07 19.21 NS 18.71 21.71 22.29 19.95 24.45 19.22 NS NS 20.44 20.68 NS 18.79 NS 20.68 NS NS
Sep-07 24.78 27.40 28.9 21.93 25.83 24.99 28.95 27.37 27.84 NS 27.46 NS 26.80 23.67, 28.31 31.12]  27.03 24.67|
May-08 19.38 NS 257 20.77 NS 20.15 25.25 22.82 NS NS NS 22.78 NS 20.65 NS 24.69 NS NS
Dec-08 19.97 NS 21.05 20.71 NS 214 22.06 21.81 NS NS NS 20.91 NS NS NS 22.22 NS NS
Apr-09 18.49 19.94 22.14 21.34 21.84 20.06 21.4 19.76 18.93 NS NS 20.94 17.84 18.9 21.24 21.08]  18.92 20.77|
Sep-09 26.51 NS 30.96 22.64 NS 27.23 26.48 27.32 NS NS NS 27.1 NS 25.6 NS 29.67, NS NS
Dissolved Oxygen, mg/L
Aug-03 0.51 0.45 NS 0.39 0.70 0.79 0.36 NS 0.49 1.44 NS 0.57 0.35 0.55 NS 2.14 0.33 NI
Oct-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Mar-04 0.13 NS NS NS NS NS 0.19 0.17 NS NS NS 0.17 NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 0.11 NS NS NS NS NS NS NS NS NS 173 0.43 NS NS NS 0.359 NS NI
Aug-05 0.11 NS NS NS NS NS NS NS NS NS 0.16 0.42 NS NS NS 0.12 NS NI
Jun-06 0.30 NS NS 22.40 3.50 7.18 2.1 1.53 NS NS 0.81 1.04 NS 7.86 NS NS NS NI
Oct-06 3.75 NS NS 238 4.4 6.5 1.86 0.88 NS NS 27 0.81 NS 5.0 NS 16 NS 11.2)
Dec-06 0.14 NS 0.68 6.04 3.76 1.49 1.56 1.09 NS NS 0.41 3.15 NS 2.03 NS 0.69 NS NS
Mar-07 19.69 NS 1.48 2.98 4.39 6.13 11.22 0.42 NS NS 7.35 2.25 NS 114.19 NS 0.70 NS NS
Sep-07, 4.92 4.23 0.92 5.35 5.8 0.79 3.64 1.24 1.88 NS 2.38 NS 2.11 0.54 1.49 1.46 113 2.59
May-08 4.02 NS 1.07 2.38 NS 5.71 2.47 2.32 NS NS NS 0.89 NS 1.63 NS 2.15 NS NS
Dec-08 34 NS 0.41 1.61 NS 2.0 3.31 1.1 NS NS NS 5.68 NS 2.53 NS 0.69 NS NS
Apr-09 0.62 0.38 0.24 3.89 0.84 322 0.94 1.34 0.64 NS NS 1.32 0.68 0.83 0.54 0.46 0.82 1.16
Sep-09 1.38 NS 1.88 2.44 NS 120 3.02 1.24 NS NS NS 36 NS 1.0 NS 107 NS NS

1910 project: 000 VOI 390004 VRP Submittal Package\VRP Package\Tables\Tables 2-1 to 2-3.xls Page 10of 7 printed on 9/27/2010




Table 3-1

Ground Water Natural Attenuation Parameters (Modified from ERM, 2010)
Vopak

Savannah, GA

PAN MW-9 PAN-MW-10 LAW-PZ-8/ Mw-14  MW-15 MW-16 MW-17/ LT MW-19  Mw20  mMwq MW22IMW- o MWR2AD o5 MW26/  Mwe27 Mw-29

LAW-PZ-8R MW-17R MW-18R 22R MW-24R MW-26R

Conductivity, ms/cm
Aug-03 0.341 0.404 NS 0.373 0.384 0.302 4.170 NS 0.423 0.292 NS 0.649 0.532 0.317. NS 0.227 0.217 NI
Oct-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Mar-04 0.340 NS NS NS NS NS 2.860 0.310 NS NS NS 0.570 NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 0.310 NS NS NS NS NS NS NS NS NS 0.145 0.377 NS NS NS 23.000 NS NI
Aug-05! 0.326 NS NS NS NS NS NS NS NS NS 0.215 0.483 NS NS NS 0.324 NS NS
Jun-06 0.585 NS NS 0.470 0.481 0.319 2.587 0.308 NS NS 12.525 3.515 NS 0.262 NS NS NS NS
Oct-06 0.575 NS 0.001 0.400 0.410 0.310 0.429 0.235 NS NS 0.500 6.943 NS 0.340 NS 0.460 NS 0.740,
Dec-06 0.490 NS 0.609 0.451 0.217 0.322 0.790 0.122 NS NS 0.408 5.162 NS 0.743 NS 0.476 NS NS
Mar-07 0.401 NS 0.618 0.465 0.480 0.419 0.872 0.150 NS NS 0.854 5.809 NS 1.303 NS 0.443 NS NS
Sep-07 1.440 0.560 0.333 0.451 0.134 0.407 0.726 0.212 0.209 NS 0.468 NS 0.220 1.554 0.300 0.444 0.487 0.694;
May-08 1.004 NS 0.809 0.454 NS 0.382 0.857 0.296 NS NS NS 4.940 NS 0.996 NS 0.519 NS NS
Dec-08 1.282 NS 0.606 0.406 NS 0.418 0.525 0.27 NS NS NS 1.279 NS 0.406 NS 0.395 NS NS
Apr-09 1.053 0.334 0.779 0.442 1.1 0.486 0.579 0.25 0.624 NS NS 1.53 1.049 0.629 0.397, 0.81 0.626 0.618]
Sep-09 0.947 NS 0.718 0.480 NS 0.572 0.513 0.273 NS NS NS 1.074 NS 0.548 NS 0.647 NS NS

ORP, mv
Aug-03 -180.0 -6.0 NS -153.0 -164.0 -26.0 -22.0 NS 6.0 22.0 NS 16.0 134.0 178.0 NS 323.0 75.0 NI
Oct-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Mar-04 142.7 NS NS NS NS NS 67.7 233.9 NS NS NS 208.9 NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 66.9 NS NS NS NS NS NS NS NS NS 25.5 169.5 NS NS NS 231.6 NS NI
Aug-05! -112.6 NS NS NS NS NS NS NS NS NS -18.1 146.1 NS NS NS 223.3 NS NI
Jun-06 -21.6 NS NS 44.7 NS 31.2 32.1 332.2 NS NS -69.6 38.6 NS 78.4 NS NS NS NI
Oct-06 -227.7 NS NS NS NS NS -96.1 244.9 NS NS NS 85.2 NS NS NS NS NS NS
Dec-06 -184.4 NS -151.8 -181.2 -179.4 -156.1 -182.3 -154.8 NS NS -154.3 -178.9 NS -146.4 NS -156.2 NS NS
Mar-07 -179.5 NS -203.2 -81.5 -189.1 -63.3 -156.3 226.3 NS NS -187.8 -87.0 NS -101.7 NS -204.5 NS NS
Sep-07 -29.6 103.3 -11.4 66.2 -148.6 -25.8 -77.3 312.2 4.9 NS -62.7 NS -102.5 37.3 -103.4 -72.0 48.3 48.1
May-08 163.7 NS 139.7 353.9 NS 60.0 -26.5 317.0 NS NS NS 300.4 NS 199.9 NS 344 NS NS
Dec-08 35.0 NS -4.3 -47.9 NS 23.1 -50.3 338.7 NS NS NS -104.9 NS 120.2 NS -104.6 NS NS
Apr-09 91.8 -23.5 18.2 49.3 -53.2 10.2 -97.6 446.0 -19.3 NS NS -24.2 -101.0 132.0 -132.0 -23.2 8.9 -31.3
Sep-09 -119.0 NS -139 -8.2 NS 59.6 -89.4 81.3 NS NS NS -111 NS 120 NS -19.1 NS NS

TOC mg/L
Aug-03| NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 16. NS NS NS NS NS 430. NS NS NS NS 13. NS NS NS NS NS NI
Mar-04 12. NS NS NS NS NS 523. 3 NS NS NS 9. NS NS NS NS NS NI
Jun-04 15. NS NS NS NS NS 205. 2 NS NS NS 8. NS NS NS NS NS NI
Sep-04 12. NS NS NS NS NS 253. 2. NS NS NS 8. NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 230. NS NS NS NS NS NS 2. NS NS NS 64 NS NS NS NS NS NI
Oct-06 34. NS NS NS NS NS 1,720. 3. NS NS NS 8. NS NS NS NS NS NS
Dec-06 175. NS 219. 2. 13. 6. 228. 2. NS NS 320. 27. NS 251. NS 154. NS NS
Mar-07 38. NS NS NS NS NS 43. 2. NS NS NS 16 NS NS NS NS NS NS
Sep-07|  1,210. NS NS NS NS NS 24. 2. NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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Table 3-1

Ground Water Natural Attenuation Parameters (Modified from ERM, 2010)
Vopak

Savannah, GA

MW-18/ MW-22/MW- MWwW-24/

PAN MW-9 PAN-MW-10 LQW PZ-8 é MW-14  MW-15  MW-16 :\\nnvv“;, R{ AR MW-20  MW-21 e MW-23 L CaR MW-25  MW-26/ mw.27  MW-29
Alkalinity (as CaCO;), mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 62. NS NS NS NS NS < 1 < 1 NS NS NS 16. NS NS NS NS NS NI
Mar-04 31. NS NS NS NS NS 0.0 0.0 NS NS NS 0.0 NS NS NS NS NS NI
Jun-04 29. NS NS NS NS NS < 1. < 1 NS NS NS < 1. NS NS NS NS NS NI
Sep-04 19. NS NS NS NS NS < 1 < 1 NS NS NS < 1 NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 17. NS NS NS NS NS 1,112 < 1 NS NS NS < 1 NS NS NS NS NS NI
Oct-06 59. NS NS NS NS NS 177. < 1 NS NS NS < 1 NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Ferrous Iron (Fe*') mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 13. NS NS NS NS NS 530. < 1 NS NS NS 9.9 NS NS NS NS NS NI
Mar-04 13.5J NS NS NS NS NS 538 0.31J NS NS NS 16J NS NS NS NS NS NI
Jun-04 7.8J NS NS NS NS NS 307J 0.08 NS NS NS 8.2) NS NS NS NS NS NI
Sep-04 11.8J NS NS NS NS NS 577J 0.19J NS NS NS 12.4J NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 53 NS NS NS NS NS .03 .07 NS NS NS 99 NS NS NS NS NS NI
Oct-06 34 NS NS NS NS NS 53 < 02 NS NS NS 76 NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Ferric Iron (Fe*) mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03[ < 1. NS NS NS NS NS < 1 22. NS NS NS 1.1 NS NS NS NS NS NI
Mar-04 BDL NS NS NS NS NS BDL 35 NS NS NS BDL NS NS NS NS NS NI
Jun-04 13 NS NS NS NS NS 53 < 1 NS NS NS 58 NS NS NS NS NS NI
Sep04] < 5. NS NS NS NS NS < 25 < 4 NS NS NS < 5 NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 10. NS NS NS NS NS 250. 0.68 NS NS NS 56.0 NS NS NS NS NS NI
Oct-06 14.7 NS NS NS NS NS 35. 0.45 NS NS NS 67 NS NS NS NS NS NS
Sep-07, NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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Table 3-1

Ground Water Natural Attenuation Parameters (Modified from ERM, 2010)
Vopak

Savannah, GA

PAN MW-9 PAN-MW-10 LAW-PZ-8/ Mw-14  MW-15 MW-16 MW-17/ LT MW-19  Mw20  mMwq MW22IMW- o MWR2AD o5 MW26/  Mwe27 Mw-29

LAW-PZ-8R MW-17R MW-18R 22R MW-24R MW-26R

Total Sulfide (S) mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 2.7 NS NS NS NS NS 45. < 1 NS NS NS < 1 NS NS NS NS NS NI
Mar-04 <9. NS NS NS NS NS 1.0 < 4 NS NS NS < 4 NS NS NS NS NS NI
Jun-04 < 2 NS NS NS NS NS 0.8 < 2 NS NS NS < 2 NS NS NS NS NS NI
Sep-04 0.4 NS NS NS NS NS 8.6 < 4. NS NS NS < 4. NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 5. NS NS NS NS NS < 1 < 1. NS NS NS 4.0 NS NS NS NS NS NI
Oct-06 <1 NS NS NS NS NS < 1. < 1 NS NS NS < 1 NS NS NS NS NS NS
Sep-07 <1. NS NS NS NS NS < 1. < 1. NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Chloride (Cl) mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 43. NS NS NS NS NS 16.0 12.0 NS NS NS 100.0 NS NS NS NS NS NI
Mar-04 50.3 NS NS NS NS NS 14.6 12.5 NS NS NS 114.0 NS NS NS NS NS NI
Jun-04 35.2 NS NS NS NS NS 10.5 73.7 NS NS NS 73.7 NS NS NS NS NS NI
Sep-04 47. NS NS NS NS NS 9.8 11.5 NS NS NS 73.0 NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 100. NS NS NS NS NS 4.9 10.4 NS NS NS 1,080 NS NS NS NS NS NI
Oct-06 124. NS NS NS NS NS 4.9 9.7 NS NS NS 2,240 NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Nitrate-(N) mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03] < 1. NS NS NS NS NS 17. 36. NS NS NS < 1. NS NS NS NS NS NI
Mar-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-04] < .01 NS NS NS NS NS < .01 < .01 NS NS NS < .01 NS NS NS NS NS NI
Sep-04) < .01 NS NS NS NS NS < .01 < .01 NS NS NS < .01 NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06| < .01 NS NS NS NS NS 0.16 7.67 NS NS NS 0.19 NS NS NS NS NS NI
Oct-06] < .01 NS NS NS NS NS < .01 2.32 NS NS NS 0.02 NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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Table 3-1

Ground Water Natural Attenuation Parameters (Modified from ERM, 2010)
Vopak

Savannah, GA

PAN MW-9 PAN-MW-10 LAW-PZ-8/ Mw-14  MW-15 MW-16 MW-17/ LT MW-19  Mw20  mMwq MW22IMW- o MWR2AD o5 MW26/  Mwe27 Mw-29

LAW-PZ-8R MW-17R MW-18R 22R MW-24R MW-26R

Nitrite Nitrogen (N) mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03] < 1. NS NS NS NS NS 0.8 < 1. NS NS NS < 1. NS NS NS NS NS NI
Mar-04] < A1 NS NS NS NS NS < .01 0.2 NS NS NS < .01 NS NS NS NS NS NI
Jun-04 0.18 NS NS NS NS NS < .01 21.6J NS NS NS < .01 NS NS NS NS NS NI
Sep-04) < .01 NS NS NS NS NS < .01 19.3 NS NS NS < .01 NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05! NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06| < .01 NS NS NS NS NS 0.06 0.29 NS NS NS <0.01 NS NS NS NS NS NI
Oct-06)] < .01 NS NS NS NS NS < .01 0.17 NS NS NS < 2 NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Sulfate (SO,) mg/L

Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 79. NS NS NS NS NS 3,700. 56. NS NS NS 190. NS NS NS NS NS NI
Mar-04 82. NS NS NS NS NS 3,480. 86. NS NS NS 124. NS NS NS NS NS NI
Jun-04 78. NS NS NS NS NS 3,250. 102. NS NS NS 105. NS NS NS NS NS NI
Sep-04 89. NS NS NS NS NS 4,600. 85. NS NS NS 113. NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 8. NS NS NS NS NS 1,920. 71. NS NS NS 42. NS NS NS NS NS NI
Oct-06 8. NS NS NS NS NS 229. 55. NS NS NS 120. NS NS NS NS NS NS
Sep-07 2. NS NS NS NS NS 48. 55. NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Total Iron mg/L
Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 13. NS NS NS NS NS 500. 0.2 NS NS NS 11. NS NS NS NS NS NI
Mar-04 12. NS NS NS NS NS 510. 3.8 NS NS NS 19. NS NS NS NS NS NI
Jun-04 9.1 NS NS NS NS NS 360. < .04 NS NS NS 14. NS NS NS NS NS NI
Sep-04 9.8 NS NS NS NS NS 380. < 15 NS NS NS 10. NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 11. NS NS NS NS NS 250. 0.75 NS NS NS 57. NS NS NS NS NS NI
Oct-06 15. NS NS NS NS NS 36. 0.45 NS NS NS 68. NS NS NS NS NS NS
Sep-07. NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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Table 3-1

Ground Water Natural Attenuation Parameters

Vopak
Savannah, GA

(Modified from ERM, 2010)

MW-18/

MW-22/MW-

MWwW-24/

PAN MW-9 PAN-MW-10 LAW-PZ-8/ Mw-14  MW-15 MW-16 MW-17/ MW-19  MW-20  MW-21 MW-23 Mw-25 MW-26/ mMw-27 Mw-29
AW-PZ-8R MW-17R MW-18R 22R MW-24R MW-26R
Aug-03 590. NS NS NS NS NS 150 *F35 NS NS NS NS 140. NS NS NS NS NS NI
Oct-03 NS NS NS NS NS NS NS 2 NS NS NS NS NS NS NS NS NS NI
Mar-04 1,700. NS NS NS NS NS 1,300. 180. NS NS NS 650. NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 2,800. NS NS NS NS NS 1,800. 320. NS NS NS NS NS NS NS NS NS NI
Oct-06 4,500. NS NS NS NS NS 2,200. 230. NS NS NS 630. NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Ethane ug/L
Aug-03] < .35 NS NS NS NS NS < 35 NS NS NS NS[ < 35 NS NS NS NS NS NI
Oct-03 NS NS NS NS NS NS NS < 35 NS NS NS NS NS NS NS NS NS NI
Mar-04 10.0 NS NS NS NS NS 0.04 0.12 NS NS NS 44.0 NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 25 NS NS NS NS NS 0.1 0.2 NS NS NS 21.0 NS NS NS NS NS NI
Oct-06 3.500 NS NS NS NS NS 0.11 0.15 NS NS NS 10.00 NS NS NS NS NS NS
Sep-07, NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
[Ethene ug/L
Aug-03] < .33 NS NS NS NS NS NS < 33 NS NS NS[ < 33 NS NS NS NS NS NI
Oct-03 NS NS NS NS NS NS < 33 NS NS NS NS NS NS NS NS NS NS NI
Mar-04 3.9 NS NS NS NS NS 0.02 0.01 NS NS NS 29. NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 1.7 NS NS NS NS NS 0.03 0.1 NS NS NS 19. NS NS NS NS NS NI
Oct-06 2.400 NS NS NS NS NS 0.14 0.10 NS NS NS 8.5 NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
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Table 3-1

Ground Water Natural Attenuation Parameters (Modified from ERM, 2010)
Vopak

Savannah, GA

MW-18/ MW-22/MW- MWwW-24/

PAN MW-9 PAN-MW-10 LQW PZ-8 é MW-14  MW-15  MW-16 'l\\n'lvv\\”; R{ AR MW-20  MW-21 e MW-23 L CaR MW-25  MW-26/ mw.27  MW-29
CO,ug/L
Aug-03[ _97,000. NS NS NS NS NS 3,500,000. NS NS NS NS[ _ 86,000. NS NS NS NS NS NI
Oct-03 NS NS NS NS NS NS NS|  83,000. NS NS NS NS NS NS NS NS NS NI
Mar-04| 350,000 NS NS NS NS NS|  990,000. [ 410,000. NS NS NS| 390,000. NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06] 380,000. NS NS NS NS NS|  630,000. [ 300,000. NS NS NS[ 420,000 NS NS NS NS NS NI
Oct-06 400. NS NS NS NS NS 600. 220. NS NS NS 200. NS NS NS NS NS NS
Sep-07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Nitrogen mg/L

Aug-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Oct-03 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Mar-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Sep-04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
May-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Aug-05 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NI
Jun-06 12. NS NS NS NS NS 45 11. NS NS NS 10. NS NS NS NS NS NI
Oct-06 12. NS NS NS NS NS 9.70 18. NS NS NS 14. NS NS NS NS NS NS
Sep-07, NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
May-08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Dec-08

Apr-09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

NS = Not sampled

J = Lab estimated value

*F35 = Lab estimated value

NVD = Color indicating field test for dissolved iron was used, but color was Not Visually Detected (NVD)

LAW-PZ-8 was found damaged during June 2006 sampling event and was not sampled. It was replaced by LAW-PZ-8R on 10/9/2006.
MW-17 was replaced by MW-17R on 10/10/2006.

MW-26 was replaced by MW-26R on 10/9/2006.
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Table 4-1: Comparison of CAP RRS for Groundwater to Revised Type 4 RRS

Revised Type 4 RRS
Constituents CAS No. Current C/‘;P RRS from Table 2-2
e (ug/L)

Tetrachloroethene (PCE) 127-18-4 5 5
Trichloroethene (TCE) 79-01-6 5 38
1,2-Dichloroethene (cis) 156-59-2 1,020 1,022
Vinyl chloride 75-01-4 2 3
Benzene 71-43-2 15 9
Ethylbenzene 100-41-4 3,750 700
Toluene 108-88-3 2,030 5,241

133-02-07 10,000 10,000

Tables 4-1 to 4-5
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Table 4-2: Type 4 Risk Reduction Standards for Groundwater [Rule 391-3-19-.07(9)(c)]

RAGS RAGS
(Equation 2 (Equation 1 Lesser of values T;blekl, Ap deII or Type 4 RRS
Constituents (mg/L) CAS No. from Table 2-3) from Table 2-4) from Equations ac gfoun 2 o.r (lesser of values from
Non-Catcinogenic Carcinogenic 1and 2 P Detgjts;r;)l;;;r;ltlg) Equations 1 and 2)

Adult Adult om e
Tetrachloroethene (PCE) 127-18-4 4.45E-01 3.83E-03 3.83E-03 5.00E-03 5.00E-03
Trichloroethene (TCE) 79-01-6 NC 3.77E-02 3.77E-02 5.00E-03 3.77E-02
1,2-Dichloroethene (cis) 156-59-2 1.02E+00 NC 1.02E+00 7.00E-02 1.02E+00
Vinyl chloride 75-01-4 1.50E-01 3.27E-03 3.27E-03 2.00E-03 3.27E-03
Benzene 71-43-2 7.21E-02 8.72E-03 8.72E-03 5.00E-03 8.72E-03
Ethylbenzene 100-41-4 2.27E+00 2.91E-02 2.91E-02 7.00E-01 7.00E-01
Toluene 108-88-3 5.24E+00 NC 5.24E+00 1.00E+00 5.24E+00

133-02-07 2.88E-01 NC 2.88E-01 1.00E+01 1.00E+01

Notes:

*According to the EPA's Calculation of Risk-based PRG's, if a parameter is not defined for a contaminant, it should be given a zero value (RAGS Vol 1., EPA,
1991). A value of "NC" was assigned when both parameters were not defined, due to the inability to divide an equation by zero.

Tables 4-1 to 4-5
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Table 4-3: Type 4 Non-Carcinogenic Evaluation for Groundwater; Non-Residential Adult (RAGS Equation 2)

RAGS
Constituents CASNo. | THI | BW | AT CF EE ED | Irw | RiDo ra S I;ﬂzll 25) N(E‘(I:um?on 2.
6 " e eored 3 3) rom Table 2- on-Carcinogenic
(kg) o) @/yr) | @/y9 or) @L/d) | (mg/kg-d) | (m’/d) | (L/m (mg/kg-d) Adult
(mg/L)
Tetrachloroethene (PCE) 127-18-4 1 70 25 365 250 25 1 1.00E-02 20 0.50 7.71E-02 4.45E-01
Trichloroethene (TCE) 79-01-6 1 70 25 365 250 25 1 0 20 0.50 0 NC
1,2-Dichloroethene (cis) 156-59-2 1 70 25 365 250 25 1 1.00E-02 20 0.50 0 1.02E+00
Vinyl chloride 75-01-4 1 70 25 365 250 25 1 3.00E-03 20 0.50 2.86E-02 1.50E-01
Benzene 71-43-2 1 70 25 365 250 25 1 4.00E-03 20 0.50 8.57E-03 7.21E-02
Ethylbenzene 100-41-4 1 70 25 365 250 25 1 1.00E-01 20 0.50 2.86E-01 2.27E+00
Toluene 108-88-3 1 70 25 365 250 25 1 8.00E-02 20 0.50 1.43E+00 5.24E+00
133-02-07 1 70 25 365 250 25 1 2.00E-01 20 0.50 2.86E-02 2.88E-01
Notes:

Pursuant to Rule 391-3-19-.07(7)(b) 1, groundwater RRS are calculated to evaluate the potential for noncancer toxic effects via ingestion of, or inhalation of volatiles from, groundwater. The

water-air concentration relationship is applicable only to constituents with a Henry's Law constant of greater than 1 x 10 atm-m /mole and a molecular weight of less than 200 g/mole (RAGS

Part B, EPA, 1991).

*According to the EPA's Calculation of Risk-based PRG's, if a parameter is not defined for a contaminant, it should be given a zero value (RAGS Vol 1., EPA, 1991). A value of 'NC' was
assigned when both parameters were not defined, due to the inability to divide an equation by zero.

kg = kilogram; yr = year; d/yr = days per year; L/d = liters per day; kg/mg = kilograms per milligram; mg/kg-d = milligram per kilogram day; m3/d =cubic meters per day;

L./m3 = liters per cubic meter; mg/I. = milligrams per liter

THI = Target hazard index

BW = Adult body weight

AT = Averaging Time

CF = Conversion Factor

EF = Exposure Frequency

ED = Exposure Duration

IRw = Daily water ingestion rate
RfDo = Oral chronic reference dose
IRa = Daily inhalation rate of air

K = Water-to-air volatilization factor
RfDi = Inhalation chronic reference dose

Tables 4-1 to 4-5
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Table 4-4: Type 4 Carcinogenic Evaluation for Groundwater; Non-Residential Adult (RAGS Equation 1)

RAGS
SFi (Equation 1)
. BW AT CF EF ED IRw SFo IRa K
Constituents CAS No. TR ) (from Table 2-5) | Carcinogenic
ki d d L/d _d)?! 3/d e
(kg) (yr) (d/yr) (d/yr) (yr) @L/d) | (mg/kg-d) (m3/d) (L/m’) (g /keg-dy" Adule
(mg/L)
Tetrachloroethene (PCE) 127-18-4 | 1.00E-05 70 70 365 250 25 1 5.40E-01 20 0.5 2.07E-02 3.83E-03
Trichloroethene (TCE) 79-01-6 1.00E-05 70 70 365 250 25 1 5.90E-03 20 0.5 7.00E-03 3.77E-02
1,2-Dichloroethene (cis) 156-59-2 1.00E-05 70 70 365 250 25 1 0 20 0.5 0 NC
Vinyl chloride 75-01-4 1.00E-05 70 70 365 250 25 1 7.20E-01 20 0.5 1.54E-02 3.27E-03
Benzene 71-43-2 1.00E-05 70 70 365 250 25 1 5.50E-02 20 0.5 2.73E-02 8.72E-03
Ethylbenzene 100-41-4 1.00E-05 70 70 365 250 25 1 1.10E-02 20 0.5 8.75E-03 2.91E-02
Toluene 108-88-3 1.00E-05 70 70 365 250 25 1 0 20 0.5 0 NC
133-02-07 | 1.00E-05 70 70 365 250 25 1 0 20 0.5 0 NC
Notes:

Pursuant to Rule 391-3-19-.07(7)(b)1, groundwater RRS are calculated to evaluate the potential for noncancer toxic effects via ingestion of, or inhalation of volatiles from, groundwater.

The water-air concentration relationship is applicable only to constituents with a Henry's Law constant of greater than 1 x 10 atm-m /mole and a molecular weight of less than 200

g/mole (RAGS Part B, EPA, 1991).
*According to the EPA's Calculation of Risk-based PRG's, if a parameter is not defined for a contaminant, it should be given a zero value (RAGS Vol 1., EPA, 1991). A value of 'NC' was

assigned when both parameters were not defined, due to the inability to divide an equation by zero.

kg = kilogram; yr = year; d/yr = days per year; L/d = liters per day; kg/mg = kilograms per milligram; mg/kg-d = milligram per kilogram day; m3/d =cubic meters per day;

L/m3 = liters per cubic meter; mg/L = milligrams per liter

TR = Target excess individual lifetime cancer risk

BW = Adult body weight

AT = Averaging Time
CF = Conversion Factor

EF = Exposure Frequency
ED = Exposure Duration

IRw = Daily water ingestion rate

SFo = Oral cancer slope factor

IRa = Daily inhalation rate of air

K = Water-to-air volatilization factor

SFi = Inhalation cancer slope factor

Tables 4-1 to 4-5
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Table 4-5: Toxicity Factors

. Non-Carcinogenic Carcinogenic
Constituents CAS No.
RfCi" | RMi’ | TUR" | SFi’

Tetrachloroethene (PCE) 127-18-4 | 2.70E-01 | 7.71E-02 | 5.90E-06 | 2.07E-02
Trichloroethene (TCE) 79-01-6 0 0 2.00E-06 | 7.00E-03
1,2-Dichloroethene (cis) 156-59-2 0 0 0 0
Vinyl chloride 75-01-4 | 1.00E-01 | 2.86E-02 | 4.40E-06 | 1.54E-02
Benzene 71-43-2 | 3.00E-02 | 8.57E-03 | 7.80E-06 | 2.73E-02
Ethylbenzene 100-41-4 | 1.00E+00 | 2.86E-01 | 2.50E-06 | 8.75E-03

108-88-3 | 5.00E+00 | 1.43E+00 0 0
Xylenes (total) 133-02-07| 1.00E-01 | 2.86E-02 0 0

Tables 4-1 to 4-5

Notes:

*According to the EPA's Calculation of Risk-based PRG's, if a parameter is not defined

for a contaminant, it should be given a zero value (RAGS Vol 1., EPA, 1991).

. May 2010 Regional Screening Level (RSL) Summary Table data from EPA.

*2 . . . . .
Calculated using "Conversion Equations for Inhalation Reference Concentrations and

Inhalation Unit Risk Factors" from EPD, Georgia Dept of Natural Resources:

Compliance Status Report 391-3-19-.07 (Cited 22 April, 2010).

RfCi = Chronic inhalation reference concentration

RfDi = Inhalation chronic reference dose

TUR = Chronic inhalation unit risk

SFi = Inhalation cancer slope factor

EIC

3/27/2011
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Figure 2-10: Potential COC Migration Pathways
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Contaminant Concentrations (ug/L)

Figure 3-1: PAN-MW-9 Recent Trends
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Figure 3-2: MW-22/MW-22R Recent Trends
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Figure 3-3: MW-24/MW-24R Recent Trends
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FIGURE 5-1: PROJECTED SCHEDULE

2011 2012 2013 2014 2015 2016
Step Task Name Start Finish Duration
Q2 |1 Q3 [ Q4 | QL [ Q2] Q3 Q4] QL | Q2 (Q | Q4 |QL Q2] Q3 (Q4]|QL|Q[Q| Q4| Ql

1 | Horizontal Delineation 4/1/2011 | 3/29/2012 52w _

2 | Vertical Delineation 4/1/2011 | 3/28/2013 104w _

3 | MNA Calibration 6/1/2011 | 5/27/2014 156w e

4 | MNA Trend Analysis 9/12011 | 8/27/2014 | 156w I

5 | MNA Closure 8/10/2012| 3/31/2016 | 190w .

6 | Site Closure 3/30/2016 | 4/18/2016 2.8w |

Note: MNA-based remediation will be in process throughout the 4 steps
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Voluntary Remediation Plan Application Form and Checklist

VRP APPLICANT INFORMATION

COMPANY NAME VOPAK Terminal Savannah, Inc.

CONTACT PERSON/TITLE | Branden Jones, CSP  SH & E Manager, East Coast

ADDRESS PO Box 7390, Savannah, GA 31418-7390

PHONE 912-964-1811 x 114 FAX 912-965-9045 E-MAIL branden.jones@ vopak.com
GEORGIA CERTIFIED PROFESSIONAL GEOLOGIST OR PROFESSIONAL ENGINEER OVERSEEING CLEANUP

NAME Raj Mahadevaiah GA PE/PG NUMBER 23198

COMPANY Environmental Intemational Corporation

ADDRESS 161 Kimball Bridge Road, Suite 100, Alpharetta, GA 30009

PHONE 770-772-7100 FAX 770-772-0555 E-MAIL rajmahadevaiah@ gicusa.com

APPLICANT’S CERTIFICATION

In order to be considered a qualifying property for the VRP:

(1) The property must have a release of regulated substances into the environment;
(2) The property shall not be:

(A) Listed on the federal National Priorities List pursuant to the federal Comprehensive Environmental Response, Compensation, and Liability Act, 42 U.S.C.

Section 9601.

(B) Currently undergoing response activities required by an order of the regional administrator of the federal Environmental Protection Agency; or

(C) A facility required to have a permit under Code Section 12-8-66.
(3) Qualifying the property under this part would not violate the terms and conditions under which the division operates and administers remedial programs by
delegation or similar authorization from the United States Environmentat Protection Agency.
(4) Any lien filed under subsection (e} of Code Section 12-8-96 or subsection {b) of Code Section 12-13-12 against the property shall be satisfied or settled and released by
the director pursuant to Code Section 12-8-94 or Code Section 12-13-6,

In order to be considered a participant under the VRP:
(1) The participant must be the property owner of the voluntary remediation property or have express permission to enter another's property to perform corrective action.
(2) The participant must not be in violation of any order, judgment, statute, rule, or regulation subject to the enforcement authority of the director. ‘

| certify under penalty of faw that this document and alt attachments were prepared under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who manage the system, orthose persons directly
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware that there are
significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.

| also certify that this property is eligible for the Voluntary Remediation Program (VRP) as defined in Code Section 12-8-105 and | am eligible as a participant as defined in
Code Section 12-8-1086.

APPLICANT'S
SIGNATURE

APPLICANT'S NAME/TITLE
(PRINT: Brgnden Jones, CS