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VOLUNTARY REMEDIATION PROGRAM APPLICATION 
 

AXEON SAVANNAH TERMINAL 

7 Foundation Drive 

Savannah, Chatham County, Georgia 

 

Terracon Project No. ES157077 

August 8, 2015 

 

 

 INTRODUCTION 1.0
 

Terracon Consultants, Inc. (Terracon) has prepared this Voluntary Remediation Program (VRP) 

Application on behalf of Axeon Specialty Products (Participant) for the Axeon Savannah 

Terminal facility located at 7 Foundation Drive in Savannah, Chatham County, Georgia 

(Property).  This VRP Application has been completed in general accordance with the Georgia 

Voluntary Remediation Program Act (O.C.G.A. § 12-8-100) and the directions received during the 

meeting between Terracon and the Georgia EPD on July 22, 2015.   

 

The VRP Application and Checklist have been included in Appendix A.  Tax map and warranty 

deed documentation for the property have been included in Appendix B.  A Site Vicinity Map 

(Figure 1), Surrounding Land Use Map (Figure 2), and Site Plan (Figure 3) have been included in 

Appendix C. 

 

1.1 Background 

 

The 66.82-acre subject property is located along the Savannah River in Savannah, Georgia and 

has been utilized for petroleum refining/storage activities since the early 1900s.  The property 

was first developed as a petroleum refinery by Mexican Petroleum in 1929.  Petroleum 

operations continued under American Oil Company (and later Amoco) throughout most of the 

20th century.  The property was operated by CITGO Asphalt Refining (CITGO) from 1993 until 

acquisition by NuStar Asphalt Refining, LLC in 2008.  Asphalt refining operations were 

temporarily halted in 2012.  The property was acquired by Axeon Specialty Products in 2014.  

Current site operations consist of bulk storage and distribution of petroleum-related products. 

 

Light non-aqueous phase liquid (LNAPL) was discovered at the site in 1989.  A subsequent 

investigation by Amoco concluded that detected LNAPL was the result of the “gradual 

accumulation of residual oil over several decades.”  The LNAPL has been determined to be 

petroleum hydrocarbon based material.  Subsurface investigations and LNAPL recovery 

operations have been conducted in various capacities since the discovery of the release. 
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Fifty-seven (57) groundwater monitoring wells currently  exist at the site as a result of previous 

environmental investigation.  Twenty-seven (27) of these monitoring wells contain LNAPL.  A 

40-mil high-density polyethylene (HDPE) poly wall (installed in 1996) located along the 

downgradient edge of the site prevents the migration of LNAPL to the Savannah River.  The 

poly wall is reported to be a total of 1,500 feet in length and installed to a depth of approximately 

20 feet below grade.  In June and July 2015, Axeon excavated and exposed the poly wall in 

several locations along the water front.  Upon inspection, the exposed sections of the poly wall 

did not show any signs of delamination, blistering, or deterioration.  The poly wall continues to 

provide effective containment in these areas.  Site plans, maps, and cross sections depicting 

the facility location and conditions are provided in Appendix C. 

 

1.2 Purpose 

 

The purpose of this document is to provide justification for enrollment of the property into the 

VRP by presenting a current understanding of site conditions based on existing data and a 

preliminary conceptual site model (CSM), a plan for additional voluntary investigation to fill data 

gaps, and a plan for the development of a remedial design. 

 

1.3 Property Eligibility 

 

Under O.C.G.A § 12-8-105, the following criteria must be met in order to be considered a 

qualifying property for the VRP: 

 

1. The property must be listed on the inventory under Part 2 of this article or be a property 

which meets the criteria of O.C.G.A. § 12-8-105 or otherwise have a release of regulated 

substances into the environment; 

2. The property shall not: 

a. Be listed on the federal National Priorities List pursuant to the federal 

Comprehensive Environmental Response, Compensation, and Liability Act, 42 

U.S.C. § 9601, et seq; 

b. Be currently undergoing response activities required by an order of the regional 

administrator of the federal Environmental Protection Agency; or 

c. Be a facility required to have a permit under O.C.G.A. § 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 Environmental Protection Agency; and 

4. Any lien filed under subsection (e) of O.C.G.A. § 12-8-96 or subsection (b) of O.C.G.A. § 

12-13-12 against the property shall be satisfied or settled and released by the director 

pursuant to O.C.G.A. § 12-8-94 or O.C.G.A. § 12-13-6. 

 



Voluntary Remediation Program Application  

Axeon Savannah Terminal ■ Savannah, Chatham County, Georgia 

August 8, 2015 ■ Terracon Project No. ES157077 

 

 

Responsive ■ Resourceful ■ Reliable 3 

Based on the criteria listed above, the Axeon Savannah Terminal is a “qualifying property” 

under the VRP. 

 

1.4 Participant Eligibility 

 

Under O.C.G.A. § 12-8-106, the following criteria must be met in order for the participant to meet 

the qualifications of the VRP: 

 

1. Be the property owner of the voluntary remediation property or have express permission to 

enter another’s property to perform corrective action including, to the extent practical, 

implementing controls for the site pursuant to written lease, order, or indenture; 

2. Not be in violation of any order, judgment, statute, rule, or regulation subject to the 

enforcement authority of the director; and 

3. Meet other such criteria as may be established by the board pursuant to O.C.G.A. § 12-8-

103. 

 

The participant, Axeon Specialty Products meets all of the criteria stated above, and is therefore 

“qualified” under the VRP.   

 

The contact for the applicant and owner of the subject property is as follows: 

 

Ms. Janet Ferris 

HSE Senior Manager 

Axeon Specialty Products 

4 Paradise Road 

Paulsboro, New Jersey  08066 

(856) 224 7405 

janet.ferris@axeonsp.com 

 

The tax plat and warranty deed for the qualifying property have been attached in Appendix B. 
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1.5 Historical Documentation 

 

This VRP Application has been prepared based, in part, on information contained in numerous 

historical documents provided to Terracon.  A list of these documents is below.  Brief 

summaries of the historical documents are contained Appendix F.  The complete documents are 

also included in Appendix F. 

 

Document Title Prepared By Date 

Report #041789-10                                   

(release notification) 
Amoco Oil Company April 20, 1989 

“Gas Hole” by Riverbank Internal Memorandum October 18, 1989 

Recovery System Operation 

and Maintenance 
Bechtel Environmental, Inc. March 1991 

Estimated Areal Extent – Free 

Product Plumes 

Westinghouse Environmental 

and Geotechnical Services, Inc. 
October 31, 1991 

Report of Site Evaluation and 

Remedial Alternatives 

Evaluation 

Geraghty & Miller, Inc. August 16, 1995 

Poly Wall Location map Horizontal Technologies, Inc. January 1996 

Water Elevation/Hydrocarbon 

Thickness Monitoring Report 
S&ME, Inc. October 31, 2003 

Permit to Use Groundwater  Georgia EPD December 30, 2008 

January through July 2009 Field 

Work Summary 
Conestoga-Rovers & Associates November 10, 2009 

Groundwater and LNAPL 

Gauging Event 
Ash Creek Associates, Inc. September 7, 2010 

Well Installation, SPH Gauging, 

and Remedial Options 

Evaluation Report 

Apex Companies, LLC August 8, 2012 

Draft Remedial Design Report Apex Companies, LLC June 14, 2013 

Free Product Survey of Existing 

Monitoring Wells 
Terracon Consultants, Inc. May 28, 2015 
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Document Title Prepared By Date 

Monthly Free Product 

Measurement and Removal 

Summary Report 

Terracon Consultants, Inc. July 31, 2015 

 

 

 CURRENT SITE CONDITIONS 2.0
 

2.1 Geologic Setting 

 

The below subsections contain a summary of geomorphic, stratigraphic, and hydrogeologic 

information pertaining to a 25 mile radius of the subject site (regional) and the property itself.  

Geologic data for this area are based on numerous published reports, previous environmental 

studies conducted at the site, and discussions with other researchers familiar with the geology 

and hydrogeology of the area.   

 

 Regional Geology 2.1.1

 

The site is located in the Coastal Plain physiographic province of Georgia.  The stratigraphy of 

the Coastal Plain of Georgia and Chatham County has been described by numerous authors 

(e.g., Herrick, 1961; Herrick and Vorhis, 1963; Counts and Donsky, 1963; Furlow, 1969; 

Chowns and Williams, 1983; Clarke et al., 1990; Weems and Edwards, 2001; Williams and Gill, 

2010; and Clarke et al., 2011) and is summarized in the following paragraphs.  The area 

stratigraphic units are discussed in ascending order, from the deepest Paleocene units to the 

surficial Holocene deposits.  Cretaceous and pre-Cretaceous rock units are typically found at 

depths of several thousand feet below ground surface in the area, and therefore only a general 

description of the lithologic character is included. 

 

Cretaceous and pre-Cretaceous Stratigraphy 

Pre-Cretaceous strata underlying the area are considered “basement” rocks.  These “basement” 

rocks consist of igneous intrusive rocks and low-grade metamorphic rocks of Paleozoic age, 

and sedimentary rocks and volcanic rocks of Triassic to Early Jurassic Age (Chowns and 

Williams, 1983).  Upper Cretaceous sediments consist of inter-bedded sands and clayey silts at 

depths of 1,600 feet below ground surface (Herrick, 1961). 

 

Paleocene Stratigraphy 

Paleocene units in the area mark the beginning of a regional transgression of the sea that lasted 

through the late Eocene (Clarke et al., 1990).  Paleocene units unconformably overlie strata of 

Late Cretaceous age.  The Clayton Formation and the Cedar Keys Formation make up the 

Paleocene units in the area.  The upper portion of the Clayton Formation is a hard, sandy 
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glauconitic, fossiliferous limestone, while the remaining portion of the formation consists of 

glauconitic sand, argillaceous sand, and small amounts of medium-to-dark gray clay (Clarke et 

al., 1990).  The Cedar Keys Formation is a Paleocene carbonate-evaporite facies.  The Cedar 

Keys Formation consists of thick beds of anhydrite and dolomite (Clarke et al., 1990). 

 

Eocene Stratigraphy 

The early Eocene Oldsmar Formation unconformably overlies the Paleocene Clayton Formation 

(Clarke et al., 1990).  Glauconitic limestone and dolomite are characteristic lithologies of the 

Oldsmar Formation (Miller, 1986; Clarke et al., 1990).  The Oldsmar Formation may also contain 

an upper layer of sand in some areas (Clarke et al., 1990).   

 

The middle Eocene Avon Park Formation unconformably overlies the Oldsmar formation (Miller, 

1986; Clarke et al., 1990).  The Avon Park, a glauconitic dolomite and limestone, has a 

thickness in the range of 700 to 500 feet in the Chatham County area. 

 

The Ocala Limestone is a massive, fossiliferous limestone.  Fossils identified in the Ocala 

include bryozoan remains, foraminiferal tests, and mollusk shells (Furlow, 1969; Miller, 1986; 

Clarke et al., 1990).  The Ocala Limestone unconformably overlies the dolomite and limestone 

of the Avon Park Formation (Furlow, 1989; Krause and Randolph, 1989; and Clarke et al., 

1990).  The thickness of the Ocala is more than 200 feet thick, and in some areas exceeds 400 

feet (Clarke et al., 1990). 

 

Oligocene Stratigraphy 

Buff-colored, porous fossiliferous (foraminiferal tests, micrite, and non-particulate ubiquitous 

phosphate) limestone describe the sediments of Oligocene age (Clarke et al., 1990).  

Huddleston (1988) named these sediments the Lazaretto Creek Formation and the Tiger Leap 

Formation.  Weems and Edwards (2001) refined the descriptions of the two formations.  The 

Lazaretto Creek Formation includes the lower Oligocene sediments in the study area and the 

Tiger Leap Formation includes the upper Oligocene sediments marked by an increase in 

phosphate.  The abundance of miliolid foraminifera in the Oligocene sediments is used to 

differentiate the unit from the underlying Ocala Limestone, and the absence of particulate 

phosphate is used to differentiate the overlying Miocene carbonate sediments. 

 

Miocene Stratigraphy 

There are three units of Miocene age in Chatham County.  These units have been described 

lithologically and by geophysical markers by several authors (Furlow, 1969; Huddleston, 1988; 

Clarke et al., 1990; Weems and Lewis, 2001).  The three (3) layers are lithologically similar and 

are only differentiated based on stratigraphic position, geophysical characteristics, and limited 

paleontologic evidence (Clarke et al., 1990). 

 

The lowermost Miocene unit in the Chatham County area was designated as Unit C by Clarke 

and others (1990).  Unit C is correlative to the Parachucla Formation of Huddleston (1988) and 
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the Tampa Limestone Equivalent of Furlow (1969).  Typically, only the lower portion of Unit C is 

found in the area, which is generally a sandy, phosphatic dolomite or limestone (Clarke et al., 

1990).  The middle clay and upper sandy layers have been removed by erosion (Clarke et al., 

1990). 

 

The middle Miocene unit has been designated as Miocene Unit B (Miller, 1986, and Clarke et 

al., 1990).  Unit B is correlative to the Hawthorn Formation of Counts and Donsky (1963) and 

Miller (1986); the Marks Head Formation of Woolsey (1977) and Huddlestun (1988).  The Marks 

Head Formation name has been used for this study after the work of Weems and Edwards 

(2001).  The basal carbonate layer on Unit B typically consists of olive-green dolomite and 

limestone that contains very fine to coarse quartz sand, shiny brown to black phosphatic sand, 

and contains some fossils, typically mollusk molds and shark teeth. (Furlow, 1969; Clarke et al., 

1990).  Distinguishing the basal layer of Unit B from Unit C is difficult because both Unit C and 

Unit B are lithologically similar, therefore requiring paleontological evidence and/or borehole 

geophysical logs (Clarke et al., 1990).  The two (2) basal units are juxtaposed because the 

middle and upper clastic layers of Unit C have been eroded away (Clarke et al., 1990).  The 

middle layer of Unit B typically consists of olive-green phosphatic silty clay and clayey silt and 

grades upward to the upper sandy layer (Furlow, 1969; and Clarke et al., 1990).  The upper 

sandy unit of Unit B typically consists of poorly sorted, very fine to coarse sand and locally a thin 

very dense dolomite layer (Furlow, 1969; and Clarke et al., 1990).  Unit B (Hawthorn Formation) 

ranges in thickness from 20 to 55 feet thick (Furlow, 1969). 

 

Miocene Unit A overlies Unit B and is included in the Hawthorn Formation of Counts and 

Donsky (1963) and Miller (1986), and correlates with the Coosawhatchie Formation of Woolsey 

(1977) and Huddleston (1988).  The name Coosawhatchie Formation is adopted for this study 

based on the work of Weems and Edwards (2001).  The Coosawhatchie Formation contains two 

(2) members.  The basal layer, which is the Tybee Phosphorite Member, consists of a sandy 

phosphatic limestone and dolomite with some fossils (Clarke et al., 1990).  In Chatham County, 

clay is the matrix material surrounding most of the phosphate grains instead of dolomite (Clarke 

et al., 1990).  The sand in the basal unit generally consists of very fine to coarse quartz and 

brown to black phosphate.  The middle clay layer consists of fossiliferous clay and silt laminae 

and the upper sand unit consists of a very fine to coarse, poorly sorted sand (Clarke et al., 

1990).  The upper portion of this unit is equivalent to the Berryville Clay Member.  Unit A is 

about 20 feet thick in the Savannah Area. 

 

Pliocene, Pleistocene, and Holocene Stratigraphy 

Sediments of Pliocene age are generally accepted as absent in Chatham County, with 

Pleistocene sediments unconformably overlying Miocene sediments (Herrick, 1965; Furlow, 

1969; and Clarke et al., 1990).  Pleistocene sediments typically consist of arkosic sand and 

gravel with discontinuous clay beds.  Basal Pleistocene sediments contain reworked olive-green 

clay from the underlying Miocene units (Furlow, 1969).  Lignitic and fossiliferous clay and 

micaceous sandy sediment ranging in thickness from 10 to 60 feet are typical of Pleistocene 
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sediments.  The Penholoway Formation is the principal surficial Pleistocene deposit in Chatham 

County (Weems and Edwards, 2001).  The Penholoway is one of many remnants of former 

shoreline complexes through the area, which were the result of numerous transgressions and 

regressions of the sea, the result of extensive glaciations in North American during the 

Pleistocene Epoch. 

 

 Regional Hydrogeology 2.1.2

 

Hydrologic units in Chatham County, Georgia include (in descending order), the surficial aquifer 

system, consisting of the water-table zone, upper confined zone; the Upper Floridan aquifer; 

middle confining; the lower Floridan aquifer; and the lower confining unit (Williams and Gill, 

2010). 

 

In the vicinity of the subject site, the surficial aquifer system is present from land surface to 25 

feet below land surface (bls) (Williams and Gill, 2010).  For this study, the surficial aquifer is 

undifferentiated; however the surficial aquifer is typically informally divided into a water-table 

zone, an upper confined zone, and a lower confined zone.  The confining unit underlying the 

surficial aquifer system is identified on natural-gamma radiation logs by the A-marker horizon.  

The bottom of the confining unit is determined by the location of the C-marker horizon, which 

coincides with the top of the Upper Floridan aquifer (Clarke et al., 1990). 

 

The principal source for all drinking water uses in the coastal area of Georgia is the Floridan 

aquifer system.  The Floridan aquifer system is composed of carbonate rocks of varying 

permeability (Clarke et al., 1990; Clark et al., 2011).  There are several water-bearing zones 

within the Floridan aquifer system that are separated by layers of relatively dense limestone and 

dolostone that act as semiconfining units (Krause and Randolph, 1989; Clarke et al., 1990; 

Williams and Gill, 2010). 

 

The Chatham County area, the two shallowest water bearing zones of the five that comprise 

Floridan aquifer system are part of the upper Floridan aquifer (McCollum and Counts, 1964; 

Krause and Randolph, 1989; Clark et al., 1990; Williams and Gill, 2010). The upper Floridan 

aquifer is overlain by a confining unit consisting of layers of silty clay and dense phosphatic 

Oligocene dolomite identified by a distinct response on gamma-ray logs (Clarke et al., 1990).  

Clarke and others (1990) identified the base of the confining unit as the C-marker horizon.  The 

C-marker is approximately the top of the upper Floridan aquifer in the project area and is 

present at a depth of 228 feet (Williams and Gill, 2010).  The C-marker horizon is present near 

the top of the Suwannee Limestone in the study area; while the D-marker horizon is present at 

the top of the Ocala Limestone at a depth of 330 feet in the study area.  Based on well log 

information for USGS Well ID 37Q001 near the site, the bottom of the upper Floridan aquifer is 

encountered at a depth of 433 feet.  The top of the lower Floridan aquifer was encountered at a 

depth of 683 feet (Williams and Gill, 2010). 
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 Property Geology  2.1.3

 

Based on geologic boring logs prepared during previous environmental studies, the general 

stratigraphic section consists of thin silty-sandy silt at the surface, silty sands, clayey sands, and 

sandy clays from 0.5 feet to approximately 13 feet below grade, and silty sand to fine to coarse 

sand to total boring depth (approximately 20 feet below grade).   

Limited stratigraphic cross-sections have been prepared utilizing available boring log 

information developed during monitoring/recovery well installations completed by others.  These 

cross-sections have been included as Figure 4 and Figure 5 in Appendix C.  Please note, based 

on a review of all available documentation, boring log and/or cross-section information was 

unavailable perpendicular to the Savannah River. 

 

 Property Hydrogeology  2.1.4

 

The depth to groundwater at the site typically ranges from approximately 4 feet to 20 feet below 

grade.  Groundwater typically occurs in sand and silt layers, which correspond to the regional 

surficial aquifer.  Based on data acquired by Terracon during a 2015 gauging event, the 

direction of groundwater flow is generally towards the northeast (towards the Savannah River) 

with an average site-wide hydraulic gradient of 0.005 ft/ft (see Figure 6 in Appendix C).  

Previous environmental studies have determined that the hydraulic conductivity at the site is 

approximately 30 feet per day (0.011 cm/sec). 

 

The site is located adjacent to the tidally influenced Savannah River.  Based on data from the 

Fort Pulaski monitoring station (approximately 18 miles downstream from the site), there are two 

tidal cycles per day and each cycle has an approximate 12-hour duration.  The mean tidal range 

for the Savannah River at the National Oceanic and Atmospheric Administration (NOAA) 

Savannah tide station (32.0817, -81.0917) located 2.8 miles from the site is 8.9 feet (NOAA, 

2015).   

 

The tidal effects on groundwater elevations were evaluated by Conestoga-Rovers & Associates 

(CRA) in 2009. Data compiled by a fluid level monitoring program indicated that for AW-67 

(adjacent to the Savannah River) the tidally induced change in groundwater levels (high to low 

tide) was approximately three feet to six feet over each of the approximate 6-hour high to low 

tide cycles (CRA, 2009).  At monitoring wells AW-73 and AW-44 located further inland, the 

tidally-induced change in groundwater levels was approximately 0.5 feet.  The time delay 

between high tide (at the site) and peak groundwater levels at AW-67 (adjacent to the 

Savannah River) was approximately 2 hours to 2.25 hours.  The time delay between low tide (at 

the site) and low groundwater levels at AW-67 was approximately 1.75 hours.  Further inland, 

the time delay for high tide and low tide was approximately 0.5 hours.  The 2009 data indicates 

that tidal influences on groundwater elevation dissipate rapidly with distance from the Savannah 

River. 
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2.2 Regulated Constituents in Soil and Groundwater 

 

According to a 2003 report by S&ME, Inc., LNAPL samples were collected from wells AW-10, 

AW-11, AW-15, AW-22, AW-51, AW-54 and submitted to Friedman & Bruya, Inc. of Seattle, 

Washington for fingerprinting analysis.  The results were generally consistent for four of the six 

samples, indicating a mixture of light and middle distillates with varying degrees of weathering.  

One sample (AW-15) indicated only the presence of light distillates.  The sample from AW-54 

indicated the presence of only middle distillates such as diesel fuel or #2 fuel oil.   

 

In 2009, CRA collected LNAPL samples from AW-12, AW-13, AW-51, AW-65, and AW-68 to be 

analyzed for viscosity and specific gravity.  The results from AW-12, AW-51, AW-65, and AW-68 

were relatively similar, indicating specific gravity and viscosity values consistent with diesel-

range LNAPL.  The average LNAPL specific gravity at the site (with the exception of AW-13) is 

0.854.  The specific gravity of the product within AW-13 was determined to be 1.0826.  The 

LNAPL in AW-13 is much more viscous than the LNAPL in other wells at the site and is 

consistent with #6 fuel oil and/or crude oils. 

 

Based on a review of previous environmental studies conducted at the site, soil and 

groundwater samples have not been submitted for laboratory analysis.  According to the results 

of LNAPL fingerprinting analysis, it is probable that regulated petroleum-related volatile organic 

compounds (VOCs) and semi-volatile organic compounds (SVOCs) exist within the surficial soil 

and groundwater at the site.  As detailed in Section 4.0 below, voluntary investigation will be 

conducted to identify and delineate regulated constituents in soil and groundwater. 

 

2.3 Areal Distribution of Constituents in Soil and Groundwater 

 

 Vadose Zone Soil Conditions 2.3.1

 

As shown on Figure 7 (Appendix C), LNAPL was detected at in-well thicknesses ranging from 

0.1 feet (AW-45) to 10.10 feet (AW-54) throughout a majority of the site during the 2015 gauging 

event.  Given that the surficial aquifer at the site is tidally influenced, it is likely that a substantial 

smear zone exists, especially in the vicinity of the poly wall near the Savannah River. 

 

As previously stated laboratory analyses of vadose zone soils at the site have not been 

conducted.  Horizontal delineation will be required to determine the extent of soil contamination. 

 

 Groundwater Conditions 2.3.2

 

Based on information from Axeon personnel, an underground pipeline corridor servicing the 

historic dock operation of the terminal ran through the approximate center of the site (north to 

south).  It is suspected that these decommissioned underground pipes could have been a 
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historic source of the LNAPL plume located in the center of the tank field.  Active pipelines at 

the facility are currently aboveground.  As shown on Figure 7, LNAPL in-well thicknesses 

exceed 2 feet in the vicinity of Tanks 3 and 5.  It appears that no new LNAPL has accumulated 

north of the poly wall, indicating that this structure has been effective at preventing further 

downgradient migration towards the Savannah River.  

 

As shown on Figure 7, the LNAPL thickness in AW-56 (5.70 feet) located adjacent to the current 

loading rack is elevated compared to the surrounding area.  LNAPL in this area is not the result 

of current or recent operation of the lading rack, given that all loading rack piping is 

aboveground and overhead, and no known releases or spills have occurred.  LNAPL in this area 

is the result of the historical operation of a railroad siding that was previously located in this area 

and other historical practices associated with the previous railroad operations. 

 

Downgradient well AW-62 is the only well downgradient of the poly wall that has historically 

exhibited LNAPL.  Given that LNAPL was present in well AW-62 before the installation of the 

poly wall, it is likely that the LNAPL in this area pre-existed the poly wall and as such is not the 

result of breakthrough.  Given the lack of monitoring wells downgradient of AW-62, it cannot be 

definitively demonstrated that LNAPL is not migrating to the Savannah River; however, no 

sheen has been observed on this surface water body. 

 

Based on the results of recent monitoring, it appears that the extent of the LNAPL plume has 

been delineated along the western and southern property boundaries.  Additional horizontal 

LNAPL delineation will be required along the eastern property boundary, specifically in the 

vicinity of AW-45, and downgradient of AW-62.  Further delineation will be required along each 

of the property boundaries to establish the extent of aqueous phase contamination.   

 

2.4 Interim Corrective Action 

 

In June 2015, Terracon initiated a four month LNAPL gauging and removal program at the site.  

According to the specified scope of work, Terracon is to gauge the monitoring well network on a 

weekly basis for the presence of LNAPL.  Detectable in-well LNAPL is immediately removed 

following the gauging event by a mobile vacuum extraction truck.  This proactive LNAPL 

recovery program employs an aggressive fluid vapor recovery (AFVR) process utilizing a high-

flow, high-vacuum system.  By employing an AFVR well head system along with a high-vacuum 

truck, LNAPL recovery is maximized.  Recovered LNAPL is stored on-site within an 

aboveground storage tank for reuse.  The objective of this scope of work is to identify and 

remove LNAPL in order to mitigate potential off-site and downgradient impacts.  As of the 

issuance of this VRP, LNAPL gauging and removal events have been conducted on June 26, 

July 1, July 9, July 15, July 23, and July 30, 2015.   
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 PRELIMINARY CONCEPTUAL SITE MODEL 3.0
 

3.1 Potential Exposure Pathways 

 

An evaluation of potential exposure pathways was conducted for the site.  The exposure 

pathways evaluated include the potential exposure of chemicals of concern (COC) in soil, 

groundwater, vapors, and sediment and/or surface water from impacted soil and groundwater.  

The receptors potentially exposed to these pathways include: 

 

 Current and future on-site industrial/construction workers 

 Current and future off-site industrial/construction workers 

 Current and future trespassers onto the property 

 

The subject site and surrounding parcels are zoned heavy industrial.  Potential exposure 

pathways to future residents were not evaluated as it is unlikely residential properties will be 

developed on or adjacent to the site.  The nearest residential structures are located upgradient, 

in excess of one mile from the site.  As such, the potential exposure pathways to off-site 

residents were not evaluated. 

 

 Soil Ingestion, Inhalation, or Direct Contact 3.1.1

 

The soil exposure pathway to on-site/off-site industrial/construction workers and trespassers is 

potentially complete for the petroleum-related COCs.  Given the currently identified areal extent 

of the LNAPL plume, the depth to groundwater, and tidal fluctuations, it is possible that 

impacted soils exist both on-site and off-site to near ground surface.  Laboratory analysis of on-

site and off-site vadose zone soils will be conducted to accurately evaluate any potential soil 

exposure pathway.   

 

 Groundwater Ingestion, Inhalation, or Direct Contact 3.1.2

 

The groundwater exposure pathway for ingestion, inhalation, or direct contact by on-site and off-

site construction workers during future excavation activities is potentially complete.  The 

groundwater elevation is shallow and LNAPL has been detected throughout the property.  Given 

the historical detections of LNAPL within AW-45, it is possible that LNAPL impacts extend off-

site.  Additional delineation and evaluation of both the LNAPL and aqueous phase plumes will 

be conducted to accurately evaluate any potential groundwater exposure pathway. 
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 Vapor Intrusion 3.1.3

 

As indicated above, LNAPL exists throughout the subject property and is present beneath some 

building structures.  However, based on current information, it does not appear that LNAPL 

exists beneath the frequently occupied general administrative building and guard house.  Given 

the volatile and semi-volatile nature of the COCs, the risk of vapor intrusion into building 

structures and/or poorly ventilated areas exists.  As such, the exposure pathway to on-site/off-

site workers and trespassers potentially exists.  Vapor modeling and/or the collection of soil gas 

and/or indoor air quality samples will be conducted to accurately evaluate any potential vapor 

intrusion pathway.  

 

 Future Contaminant Migration to Sediment and/or Surface Water 3.1.4

 

Historical impacts to the Savannah River have been documented in prior environmental studies.  

Given the presence of LNAPL downgradient of the poly wall barrier and the direction of 

groundwater flow towards the Savannah River, the pathway for contaminant migration to 

sediment and/or surface water is potentially complete.  The bank of the Savannah River is 

routinely inspected and no free product and/or sheens have been noted as present.  Further 

sampling and evaluation will be conducted to further determine any exposure pathway. 

 

3.2 Human Receptors 

 

According to information from the USGS National Water Information System (NWIS), numerous 

water wells exist within a 1-mile radius of the site (see Figure 8 in Appendix C).  As shown on 

Figure 8, one water well (USGS Well ID 36Q333) exists on the site.  According to the Permit to 

Use Groundwater (Permit Number 025-0012) issued on December 30, 2008, 0.100 MGD 

monthly average and 0.010 MGD annual average of groundwater may be withdrawn from the 

upper Floridan aquifer (the top of which is located at a depth of 228 feet below grade at the 

site).  Withdrawn groundwater is permitted only “for the purpose of a consumptive use as central 

water supply, cooling water, and process water for boiler feed water.”  According to Axeon 

personnel, groundwater is used to increase the pressure in the lines during turnaround clean 

outs and not for drinking water usage.  Groundwater was last withdrawn in 2011; however, 

monthly zero usage is tracked and reported to the State.  Drinking water is provided to the site 

from the City of Savannah municipal supply. 

 

As stated previously, the surficial aquifer containing the contaminant plume extends to a depth 

of 25 feet below ground surface.  An approximate 200-foot thick confining layer separates the 

surficial aquifer from the upper Floridan aquifer from which the on-site well withdraws 

groundwater.  Given the nature of the contaminant plume (average specific gravity <1), it is 

highly unlikely that groundwater within the upper Floridan has been or has the potential to be 
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impacted.  Further, withdrawn groundwater is not used for drinking water.  As such, it does not 

appear that the on-site water well constitutes an exposure pathway. 

 

The additional off-site wells indicated on Figure 8 are cased to withdraw from the Floridan 

aquifer system, specifically the upper Floridan aquifer.  Based on the information above, these 

off-site water wells do not constitute exposure pathways. 

 

3.3 Ecological Receptors 

 

The site is highly industrialized and does not provide a suitable habitat for plants or animals.  In 

the absence of natural habitats and vegetation, as well as the significant amount of 

anthropogenic disturbance, biologically significant populations of wildlife receptors will not be 

present within the terrestrial areas of the site.  Therefore, the potential ecological exposures are 

limited to aquatic organisms, particularly fish. 

 

The Savannah River in the vicinity of the site is split into two channels by Hutchinson Island.  

The southwest channel adjacent to the site (Front River) is approximately 1,200 feet wide.  This 

is a part of the Marsh Island Channel dredging area and is maintained by periodic dredging by 

the U.S. Army Corps of Engineers (USACE) to a depth between 40 feet and 43 feet.  The 

northeast channel of the Savannah River (Back River) opposite of Hutchinson Island is 

approximately 1,600 feet wide, approximately 15 feet deep, and is undredged.  In general, the 

Back River is a much more attractive aquatic habitat than the Front River because it is 

undredged, mostly unaltered, and has a much lower level of human disturbance. 

 

As a whole, the Savannah River provides habitats for biologically significant populations of 

wildlife receptors.  The recent USACE Savannah Harbor Expansion Project Final Environmental 

Impact Statement contains exhaustive documentation pertaining to aquatic wildlife in the area.  

In particular, the section of the Savannah River near the site may provide some habitat for 

American shad, striped bass, and sturgeon species.  Fish are likely to be present within the 

Front River near the site at least some of the time, notwithstanding anthropogenic disturbances. 

 

Based on a review of the USACE Savannah Harbor Expansion Project Final Environmental 

Impact Statement (USACE, 2012), a U.S. Fish and Wildlife Information Planning and 

Conservation (iPAC) report prepared for the site vicinity, and information from the Georgia 

Natural Heritage Program (GNHP), the shortnose sturgeon (federally and state listed as 

endangered) and the Atlantic sturgeon (state species of concern) may be present within the 

Savannah River near the site.  The USACE report indicates that shortnose sturgeon feed in 

relatively soft sediment or gravel that may be home to established communities of benthic 

invertebrates.  The Atlantic sturgeon is likely to feed in the same manner, given the similarity 

between these species.   
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Since the Front River is dredged to maintain its depth and has substantial maritime traffic, the 

community of benthic invertebrates is likely to be frequently disturbed.  In addition, dredged 

areas tend to have consolidated sediments that are likely to be poor habitats for benthic 

invertebrates.  Further, the fisheries maps of the USACE report indicate that, in its existing 

condition, the Front River near the site is: not suitable for juvenile sturgeon in January (when 

they might possibly be in the area); not suitable for adult sturgeon in August (because of low 

dissolved oxygen concentrations); and suitable habitat only for adult sturgeon and only during 

winter months.   

 

As previously noted, impacts to the Savannah River (specifically Front River) have been 

documented and mitigated.  Given the proximity to the Savannah River, the hydraulic gradient, 

and the direction of groundwater flow, the risk for future petroleum-related impacts to this water 

body exists.  However, because the Front River channel adjacent to the site is a dredged, 

disturbed habitat that is of relatively low quality and maintains a high volume of maritime traffic, 

significant exposures to aquatic receptors are considered to be unlikely.  Sturgeons appear to 

be the lone protected species that may have habitats in areas near the site.  However, poor 

natural water quality conditions and anthropogenic conditions have resulted in areas near the 

site being less than optimal for sturgeon habitats. 

 

3.4 Fate and Transport Modeling 

 

Following horizontal delineation of the contaminant plume, fate and transport modeling will be 

conducted, if required, to substantiate the use of Type 5 risk reduction standards (RRS).  The 

Savannah River will likely be selected as the Point of Exposure (POE).  A Point of 

Demonstration (POD) monitoring well will likely be required to be installed downgradient of 

monitoring well AW-62, which has historically contained LNAPL.   

 

3.5 Cleanup Standards 

 

Axeon intends to remove LNAPL to in-well thicknesses of 1/8th-inch or to the maximum extent 

practical through the use of an active LNAPL recovery system.  Residual soil and groundwater 

contamination will be subject to Type 5 risk reduction standards (RRS).  The Type 5 RRS allows 

contamination to remain in place, provided the principal exposure pathways at the site are 

mitigated by engineering and institutional controls.  These controls could include, but are not 

limited to, a uniform environmental covenant governing site activity and use limitations (AULs), 

hydraulic control of the contaminant plume, restricted access, and 24-hour security measures. 
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 VOLUNTARY INVESTIGATION PLAN 4.0
 

4.1 Soil 

 

 Source Zone Soil Profile 4.1.1

 

Lithologic data for a majority of the site is limited.  Pursuant to gaining an understanding of site 

stratigraphy, contaminant source zones, and preferential flow pathways, continuous macro core 

samples will be collected from within the LNAPL plume.  Collected samples will be visually 

classified in general accordance with ASTM D-2488 – 09a “Standard Practice for Description 

and Identification of Soils: Visual-Manual Procedure” and field-screened for volatile organic 

vapors with a MiniRaeTM 2000 Photo-Ionization Detector (PID) with a 10.6 eV lamp source.  

Field data will be utilized to develop additional stratigraphic cross sections (both parallel and 

perpendicular to the Savannah River), which will be presented in a semi-annual progress report. 

 

 Delineation 4.1.2

 

Soil samples will be collected from various locations throughout the site to identify and delineate 

regulated constituents.  Soil sampling activities will be conducted in general accordance with 

ASTM D-6282-14 – “Standard Guide for Direct-Push Soil Sampling for Environmental Site 

Characterizations.”  Representative surface soil samples (≤ 2 feet below grade) and samples 

collected within the smear zone, just above the saturated zone will be submitted to an 

independent laboratory to be analyzed for VOCs via EPA Method 8260, SVOCs via EPA 

Method 8270, and Resource Conservation and Recovery Act (RCRA) metals via EPA Method 

6010.   

 

Following identification of the regulated COCs, Terracon will continue with delineation as 

practical (on-site and off-site if needed).  For metals detected in soils (if applicable), delineation 

will continue if necessary until concentrations are below the concentrations reported for Georgia 

undisturbed native soil samples as reported in the U.S.G.S. Open File Report 8 1-197 (Boerngen 

and Shacklette, 1981) or such later version as may be adopted by rule or regulation of the board 

pursuant to O.C.G.A. § 12-8-108.1(d). 

 

Soil exposure domains will be developed following the completion of delineation activities. 

 

4.2 Groundwater 

 

 Hydraulic Conductivity 4.2.1

 

Hydraulic conductivity, or the coefficient of permeability, describes the ease with which a fluid 

moves through the pore spaces or fractures in the subsurface.  A report by Geraghty & Miller, Inc. 
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dated August 16, 1995 states that a hydraulic conductivity for the site of 30 feet per day (0.011 

cm/sec) was determined based on data from previous pumping tests.  The accuracy of this 

value cannot be ascertained, given the lack of data and supporting documentation.  As such, 

Terracon will determine a representative site hydraulic conductivity pursuant to the further 

development of the conceptual site model.   

 

A representative hydraulic conductivity value will be determined by conducting rising head slug 

tests within various monitoring wells throughout the site.  Rising head slug tests are conducted 

by quickly removing a known volume of water (the slug) from a monitoring well and measuring 

the rate at which groundwater returns to static conditions.  In order to collect accurate data, a 

transducer with an on-board data logger will be used to collect depth to water and hydrostatic 

pressure data over time.  Slug tests will not be conducted on wells containing LNAPL due 

uncertainties and risk of error. 

 

Upon completion of the slug tests, time and depth to water data will be imported into the 

AQTESOLVTM aquifer software for analysis.  Additional information input to the software will 

include the monitoring well diameter, the borehole diameter, the total depth of the monitoring 

well, the static water column height, the initial displacement, and an assumed gravel pack 

porosity.  It is presumed that the Bouwer and Rice method for determining the hydraulic 

conductivity in an unconfined aquifer will be used. 

 

 Delineation 4.2.2

 

Groundwater samples will be collected from select existing monitoring wells throughout the site 

to identify and delineate regulated aqueous phase constituents.  The monitoring wells will be 

purged and sampled in general accordance with the procedures outlined in the US 

Environmental Protection Agency (EPA) Science and Ecosystem Support Division (SESD) Field 

Branches Quality System and Technical Procedures (SESDPROC-301-R3, March 6, 2013).  

Collected groundwater samples will be submitted to an independent laboratory to be analyzed 

for VOCs via EPA Method 8260, SVOCs via EPA Method 8270, and Resource Conservation 

and Recovery Act (RCRA) metals via EPA Method 6010.   

 

Following identification of the regulated COCs, Terracon will delineate as needed/practical (on-

site and off-site).  Aqueous phase delineation will be conducted utilizing direct push techniques in 

general accordance with ASTM D-6001-05(2012) “Standard Guide for Direct-Push Groundwater 

Sampling for Environmental Site Characterization.”  Terracon will also delineate the off-site 

extent of LNAPL impacts, as necessary. 

 

Groundwater exposure domains will be developed following the completion of delineation 

activities.  The installation of permanent peripheral monitoring wells, including a Point of 

Demonstration (POD) well, may be required.  
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4.3 Soil Gas and Indoor Air Quality 

 

Terracon will first evaluate the vapor intrusion exposure pathway utilizing soil and groundwater 

data collected during delineation activities.  Groundwater concentration data will be imported 

into the U.S. EPA Office of Solid Waste and Emergency Response (OSWER) Vapor Intrusion 

Screening Level (VISL) calculator, which provides a cursory evaluation screening tool for 

potential vapor intrusion risks.  In the event the VISL calculator indicates unacceptable 

cumulative risks, Terracon will conduct site specific modeling utilizing the Johnson and Ettinger 

model (1991) or collect soil gas samples to be analyzed via EPA Method TO-15 for the site-

specific regulated COCs. 

 

If the results of modeling and/or soil gas sampling indicate an unacceptable risk of vapor 

intrusion, Terracon will coordinate with Axeon to determine the next steps for evaluating vapor 

intrusion risk and impact.   

 

 

 REMEDIATION PLAN 5.0
 

5.1 On-Going Corrective Action 

 

As previously indicated in Section 2.4, a four month duration LNAPL gauging and removal 

program was initiated in June 2015.  According to the specified scope of work, Terracon is to 

gauge the monitoring well network on a weekly basis for the presence of LNAPL.  Detectable in-

well LNAPL is immediately removed following the gauging event utilizing AFVR.  This proactive 

LNAPL recovery program employs the AFVR process utilizing a high-flow, high-vacuum system.  

By employing an AFVR well head system along with a high-vacuum truck, LNAPL recovery is 

maximized.  Recovered LNAPL is stored on-site within an aboveground storage tank for reuse.  

The objective of this scope of work is to identify and remove in-well LNAPL in order to mitigate 

potential off-site and downgradient impacts.   

 

5.2 Remedial Design 

 

Axeon intends to remove LNAPL to in-well thicknesses of 1/8th-inch or to the maximum extent 

practical through the use of an active LNAPL recovery system.  It is Terracon’s understanding 

that a conceptual remedial design based on current site information will be completed by others. 

The 2013 Draft Remedial Design Report (see Appendix F) does not appear to propose an 

effective remedy.  As such, additional site testing and evaluation will be conducted under the 

VRP to identify the most efficient and applicable remediation methodologies available. 

 

Residual soil and groundwater contamination will be subject to Type 5 risk reduction standards 

(RRS).  The Type 5 RRS allows contamination to remain in place, provided the principal threats 
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at the site are mitigated by engineering and institutional controls.  An environmental covenant 

will likely be executed on the site in conformance with O.C.G.A. § 44-61-1, et seq., the “Georgia 

Uniform Environmental Covenants Act.”  This covenant will require that the site land use remain 

industrial, no drinking water well will be installed on-site, and any future construction plans for 

buildings on-site will be evaluated for vapor intrusion.  Other controls could include, but are not 

limited to hydraulic control of the contaminant plume, restricted access, and 24-hour security 

measures. 

 

 

 MILESTONE SCHEDULE 6.0
 

The schedule for the implementation of the Voluntary Investigation and Remediation Plan is 

presented in Appendix E.  Progress reports will be submitted to the Georgia EPD on a semi-

annual basis during the implementation period until the final VRP compliance status report 

(CSR) is submitted.  A discussion of the VRP milestones is below: 

 

 Identification of Regulated COCs in Soil and Groundwater – Identification of the 

applicable COCs will occur immediately following VRP enrollment.  It is likely that this 

information will be acquired within 6 months after VRP enrollment and provided in the 

next progress report thereafter. 

 Source Zone Soil Profiling and Slug Testing – Source zone soil profiling and slug 

testing activities will be conducted in conjunction with identification of the applicable 

COCs.  This information will be developed within 6 months after VRP enrollment and 

provided in the next progress report thereafter. 

 Horizontal/Vertical Delineation of LNAPL, Soil, and Groundwater Impacts – The 

results of on-site LNAPL, soil, and groundwater delineation will be completed within the 

12 month period specified under the VRP.  The results of the delineation effort will be 

presented in a progress report submitted in a subsequent progress report. 

 

The results of off-site LNAPL, soil, and groundwater delineation will be completed within 

the 24 month period specified under the VRP.  The results of the delineation effort will be 

presented in a progress report submitted in a subsequent progress report. 

 Evaluation of the Vapor Intrusion Exposure Pathway – Evaluation of the vapor 

intrusion exposure pathway will be conducted in conjunction with horizontal delineation 

activities.  Modeling and/or analytical results will be completed within 12 months 

following VRP enrollment and submitted in a subsequent progress report. 

 Updated CSM Submittal with Final Remediation Plan – An updated CSM and final 

remediation plan will be submitted within 30 months following VRP enrollment.  A 

Uniform Environmental Covenant will be prepared and executed in conjunction with this 

submittal. 
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 VRP Compliance Status Report – A VRP CSR certifying compliance with applicable 

rules and regulations will be submitted within 60 months following VRP enrollment.   
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APPENDIX A

VOLUNTARY REMEDIATION PROGRAM APPLICATION AND CHECKLIST
APPLICATION FEE CHECK





VOLUNTARY REMEDIATION PLAN FORM 03/30/2010               PAGE 2         Revised 12/1/2010  

QUALIFYING PROPERTY INFORMATION (For additional qualifying properties, please refer to the last page of application form) 

HAZARDOUS SITE INVENTORY INFORMATION (if applicable) 

HSI Number N/A Date HSI Site listed  N/A 

HSI Facility Name N/A NAICS CODE N/A 

PROPERTY INFORMATION 

TAX PARCEL ID 1-065-01-001 & 1-065-01-001L PROPERTY SIZE (ACRES) 66.82 ACRES 

PROPERTY ADDRESS 7 FOUNDATION DRIVE 

CITY SAVANNAH COUNTY CHATHAM 

STATE GEORGIA ZIPCODE 31408 

LATITUDE (decimal format) 32.108612 LONGITUDE (decimal format) -81.126684 

PROPERTY OWNER INFORMATION 

PROPERTY OWNER(S) AXEON SPECIALTY PRODUCTS PHONE # (856) 224 7405 

MAILING ADDRESS 4 PARADISE ROAD 

CITY PAULSBORO STATE/ZIPCODE NEW JERSEY/08066 

ITEM #  DESCRIPTION OF REQUIREMENT 

Location in VRP 

(i.e. pg., Table #, 

Figure #, etc.) 

For EPD 

Comment Only 

(Leave Blank) 

1.   

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

ATTACHED 
Check Date: 
7/30/2015 
Check Number 
21510045 

 

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

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

APPENDIX B  

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

ENCLOSED  

5.   

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

status report submitted to the director by the participant; a PROJECTED 

MILESTONE SCHEDULE for investigation and remediation of the site, and 
after enrollment as a participant, must update the schedule in each semi-
annual status report to the director describing implementation of the plan 

ENCLOSED  





APPENDIX B

TAX PLAT AND WARRANTY DEED



2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH
APPRAISER swcorcor

LAST INSP 06/26/2014

APPR ZONE 000009

PART FOUNDATION TRACT AXEON REFINING LLC 
2338 NORTH LOOP 1604 W 

SUITE 350 
SAN ANTONIO TX 78248 

CAMA ASMT

4,123,400 4,123,400 LAND 4

995,800 1,004,800 BLDG 20

3,605,100 3,608,800 OBXF 51

8,724,300 8,737,000 OVERRIDE

SALES BOOK / 
PAGE

INS VI QU RSN PRICE

15 Apr 
2014

339A 761 NA I U UR

GRANTOR:NUSTAR ASPHALT REFINING LLC 
GRANTEE:AXEON REFINING LLC 

01 Jan 
2008

339A 0761 WD I U UR 7,865,000

GRANTOR:CITGO ASPHALT COMPANY 
GRANTEE:NUSTAR ASPHALT REFINING 

29 Apr 
1993

159U 0093 WD I U UO 12,500,000

GRANTOR:AMERICAN OIL COMPANY 
GRANTEE:CITGO ASPHALT COMPANY 

PERMITS TYPE DATE AMOUNT

09-01353 CM 23 Feb 2012 Comp 68,000

11-00185 CM 01 Jan 2012 Comp 549,709

04-00985 RN 01 Jan 2005 Comp 132,724

04-01392 EL 01 Jan 2005 Comp 990

94-01733 CM 01 Jan 1996 Comp 354,367

86-27705 CM 01 Jan 1988 Comp

86-26940 CM 01 Jan 1987 Comp

77-19289 CM 01 Jan 1978 Comp 8,400

76-17457 CM 01 Jan 1977 Comp 49,100

COMMENTS:

14 Nov 2014 TY15 NAME CHANGE PER 
MERGER & SOS

26 Jun 2014 06/26/2014 PLANT VISIT BY 
STEVE CORCORAN AND 
VICTORIA MCCUEN. PLANT 
IS OPERATIONAL AS AXEON 
SPECIALTY PRODUCTS.

26 Jun 2014 AXEON SPECIALTY 
PRODUCTS WAS PART OF 
CITGO ASPHALT; THE 
COMPANY WAS ACQUIRED 
BY NUSTAR ASPHALT, WHO 
SOLD 50% TO LINDSAY 
GOLDBERG LLC TO FORM 
NUSTAR ASPHALT. LINDSAY 
GOLDBERG THEN 
PURCHASED THE COMPANY 
OUTRIGHT IN FEBRUARY 
2014, NAMING IT AXERON 
SPECIALTY PRODUCTS.

26 Jun 2014 06/26/2014 PLANT IS 
OPERATING AS AXEON, PER 
PUBLIC AFFAIRS DIRECTOR.

07 Apr 2014 TY14 RET VAL ENT

03 Mar 2009 12/04/2007 LN. ADD CHG PER 
FORM 08/07/08 DLB. 
03/02/2009 Plant visited so as 
to review tanks; tank data is 
updated as per Tank Schedule 
revised 12/31/2008.

07 Aug 2008 1991 29.51 Ac split to parcel

04 Dec 2007 TY08 COA PER WRITTEN 
INSTR

09 Feb 2000 1-0623-01-004.

[Click for larger picture] 

CODES

PROPERTY 
USE 

0004 INDUSTRIAL

UTA 0001 UnIncorporated

NBHD 009900.00 I900 WATERFRONT
(HVY

EXEMPTIONS

COMMCATEG 495 Industrials, Heavy 
Mftg.

SAVINDZN SIZ Savannah Industrial 
Zone

HISTORY LAND IMPR TOTAL

2014 4,123,400 6,420,900 10,544,300 Cama

2014 4,123,400 4,613,600 8,737,000 Over

2013 4,123,400 6,456,300 10,579,700 Cama

2012 4,123,400 6,383,300 10,506,700 Cama

2011 4,123,500 5,659,000 9,782,500 MAV

2010 4,123,500 5,659,000 9,782,500 MAV

2009 4,123,500 5,659,000 9,782,500 Over

2008 4,123,500 5,659,000 9,782,500 Cama

2007 3,550,500 4,166,000 7,716,500 Cama

2006 3,550,500 4,166,000 7,716,500 Cama

2005 3,550,500 4,166,000 7,716,500 Cama

2004 3,550,500 4,142,500 7,693,000 Cama

2003 3,550,500 4,142,500 7,693,000 Cama

2002 3,550,500 4,142,500 7,693,000 Cama

2001 3,550,500 4,215,500 7,766,000 Cama

2000 3,550,500 4,215,500 7,766,000 Cama

1999 3,550,500 4,215,500 7,766,000 Cama

1998 3,550,500 4,256,500 7,807,000 Cama

1997 3,550,500 4,236,000 7,786,500 Cama

1996 3,550,330 4,263,280 7,813,610 Cama

1995 3,550,330 4,218,370 7,768,700 Cama

1994 3,550,330 4,191,560 7,741,890 Over

1993 3,550,330 4,191,560 7,741,890 Over

1992 3,550,330 2,196,010 5,746,340 Over

EXTRA FEATURES

ID# BLDG 
#

SYSTEM DESC DIM 
1

DIM 
2

UNITS QL UNIT PRICE RCN AYB EYB DT ECON FUNC SP SP% RCNLD MKT 
VALUE

43494 21974 AWN STY 14 ST AVG
Awning on north side.

13 17 221.00 3 12.13 2,681 1930 1930 35 536 500

43495 21978 AWN STY 14 ST AVG 18 6 108.00 3 12.13 1,310 1978 1978 45 511 500
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43496 21978 AWN STY 14 ST AVG 4 4 16.00 3 12.13 194 1978 1978 45 76 100

43497 21978 Storage/Utility avg
Behind Building #10.

10 10 100.00 3 9.84 984 1978 1978 20 197 200

43498 21979 AWN STY 14 ST AVG
In front of Building #11.

73 5 365.00 3 12.13 4,427 1987 1987 35 1,727 1,600

43499 21981 CAN STY 14 ST AVG
Loading Rack Canopy

62 38 2356.00 3 24.25 57,133 1992 1992 35 31,423 28,300

43500 21981 Uncoded Feature
Description=Loading Rack Office Section 
64, Page 

0 0 100.00 3 98.38 9,838 1992 1992 35 5,411 4,900

43501 21981 Uncoded Feature
Description=40 Ton Truck Scale Section 
17, Page 5

0 0 1.00 3 30,600.00 30,600 1992 1992 35 16,830 15,100

43502 21981 Uncoded Feature
Description=40 Ton Truck Scale Section 
17, Page 5

0 0 1.00 3 30,600.00 30,600 1992 1992 35 16,830 15,100

43503 Uncoded Feature
Description=40 Ton Truck Scale Section 
17, Page 5

0 0 1.00 3 30,600.00 30,600 1930 1930 35 6,120 5,500

43504 21984 AWN STY 14 ST AVG
In front of Building #16.

8 4 32.00 3 12.13 388 1986 1986 45 233 200

43505 21985 Dock 4"Heavy piling
Section 67, Page 5.

0 0 25276.00 3 65.50 1,655,578 1970 1970 35 331,116 298,000

43506 21987 AWN STY 14 ST AVG
In front of Building #19

6 6 36.00 3 12.13 437 1994 1994 50 363 300

43507 21987 CONCRETE SLAB 4"
In front of Building #19

6 6 36.00 3 2.43 87 1994 1994 50 72 100

43508 21987 AWN STY 14 ST AVG
North side of Bldg. #19.

6 4 24.00 3 12.13 291 1994 1994 50 242 200

43509 21987 CONCRETE SLAB 4"
North side of Bldg. #19.

6 4 24.00 3 2.43 58 1994 1994 50 48

43510 21987 AWN STY 14 ST AVG
South side of Bldg. #19.

45 4 180.00 3 12.13 2,183 1994 1994 50 1,812 1,600

43511 21987 CONCRETE SLAB 4"
South side of Bldg. #19.

45 4 180.00 3 2.43 437 1994 1994 50 363 300

43512 6'CL FENCE 3 BARB W
Perimeter Fence.

8180 0 8180.00 3 14.50 118,610 1985 1985 20 23,722 21,300

43513 Uncoded Feature
Description=Railroad Spur Section 66, 
Page 3

2100 0 2100.00 3 77.13 161,973 1953 1953 35 32,395 29,200

43514 CONCRETE PAVE 500 0 0 7200.00 3 2.73 19,656 1953 1953 35 3,931 3,500

43515 ASPHALT PAVE TO 500 0 0 7900.00 3 1.46 11,534 1953 1953 20 2,307 2,100

43516 Uncoded Feature
Description=Seawall - Rubble Section 51, 
Page 4

400 0 400.00 3 545.00 218,000 1953 1953 35 43,600 39,200

43517 Uncoded Feature
Description=Tank #1 77,077 BBLs / Sect 
61 P5

0 0 1.00 3 551,565.00 551,565 2008 2008 OC 98.00 540,534 486,500

43521 Uncoded Feature
Description=Tank #5 73,715 BBLs / S61 
P5

0 0 1.00 3 530,860.00 530,860 1929 1929 OC 50.00 265,430 238,900

43525 Uncoded Feature
Description=Tank #9 77,831 BBLs / Sect 
61 P5

0 0 1.00 3 556,217.00 556,217 1957 1957 OC 50.00 278,109 250,300

43526 Uncoded Feature
Description=Tank #10 77,282 BBLs / Sect 
61 P5

0 0 1.00 3 552,830.00 552,830 1948 1948 OC 50.00 276,415 248,800

43528 Uncoded Feature
Description=Tank #17 18,031 BBLs / Sect 
61 P5

0 0 1.00 3 193,845.00 193,845 1939 1939 OC 50.00 96,923 87,200

43529 Uncoded Feature
Description=Tank #18 19,401 BBLs / Sect 
61 P5

0 0 1.00 3 202,476.00 202,476 1970 1970 OC 50.00 101,238 91,100

43530 Uncoded Feature
Description=Tank #19 33,374 BBLs / Sect 
61 P5

0 0 1.00 3 291,105.00 291,105 1970 1970 OC 50.00 145,553 131,000

43533 Uncoded Feature
Description=Tank #24 1,626 BBLs / Sect 
61 P5

0 0 1.00 3 53,890.00 53,890 1935 1935 OC 50.00 26,945 24,300

43535 Uncoded Feature
Description=Tank #40 8,654 BBLs / Sect 
61 P5

0 0 1.00 3 124,867.00 124,867 1993 1993 OC 50.00 62,434 56,200

43536 Uncoded Feature
Description=Tank #50 157,999 BBLs/ S61 
P5

0 0 1.00 3 1,022,336.00 1,022,336 1980 1980 OC 50.00 511,168 460,100

43537 Uncoded Feature
Description=Tank #51 76,736 BBLs / Sect 
61 P5

0 0 1.00 3 549,461.00 549,461 1985 1985 OC 50.00 274,731 247,300

43538 0 0 1.00 3 551,993.00 551,993 1987 1987 OC 50.00 275,997 248,400
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Uncoded Feature
Description=Tank #52 77,135 BBLs / Sect 
61 P5

43539 Uncoded Feature
Description=Tank #150 2,500 BBLs / Sect 
61 P5

0 0 1.00 3 73,250.00 73,250 1952 1952 OC 50.00 36,625 33,000

43540 Uncoded Feature
Description=Tank #302 2,585 BBLs / Sect 
61 P5

0 0 1.00 3 74,015.00 74,015 1954 1954 OC 50.00 37,008 33,300

43541 Uncoded Feature
Description=Tank #200 3,774 BBLs / Sect 
61 P5

0 0 1.00 3 85,684.00 85,684 1952 1952 OC 50.00 42,842 38,600

43542 Uncoded Feature
Description=Tank #324 2,611 BBLs / Sect 
61 P5

0 0 1.00 3 74,249.00 74,249 1959 1959 OC 50.00 37,125 33,400

43543 Uncoded Feature
Description=Tank #325 475 BBLs / Sect 
61 P5

0 0 1.00 3 21,729.00 21,729 1959 1959 OC 50.00 10,865 9,800

43545 Uncoded Feature
Description=Tank #413 300 BBLs / Sect 
61 P5

0 0 1.00 3 14,583.00 14,583 1992 1992 OC 50.00 7,292 6,600

43546 Uncoded Feature
Description=Tank #414 1,050 GAL / 
Horizontal

0 0 1.00 3 2,325.00 2,325 1990 1990 OC 50.00 1,163 1,000

43547 Uncoded Feature
Description=Tank #55 12,000 GAL / 
Fibergalss

0 0 1.00 3 14,275.00 14,275 1987 1987 20 2,855 2,600

43548 Uncoded Feature
Description=Tank #53 77,135 BBLs / S61 
P5

0 0 1.00 3 551,993.00 551,993 2000 2000 OC 50.00 275,997 248,400

43549 Uncoded Feature
Description=Tank #73 5,000 BBLs / 
Polymer

0 0 1.00 3 97,250.00 97,250 1997 1997 OC 50.00 48,625 43,800

43550 Uncoded Feature
Description=Tank #74 5,000 BBLs / 
Polymer

0 0 1.00 3 97,250.00 97,250 1997 1997 OC 50.00 48,625 43,800

43552 Uncoded Feature
Description=Tank #100 9,000 BBLs / S61 
P5

0 0 1.00 3 128,500.00 128,500 1980 1980 OC 50.00 64,250 57,800

43554 Uncoded Feature
Description=Tank #411 588 BBLs / S61 
P5

0 0 1.00 3 25,390.00 25,390 1979 1979 OC 50.00 12,695 11,400

43555 Uncoded Feature
Description=Tank #412 5,600 Gal / 
Fiberglass

0 0 1.00 3 6,765.00 6,765 1990 1990 20 1,353 1,200

43556 Uncoded Feature
Description=Tank #415 5'4" X 12' 
Horizontal

0 0 1.00 3 2,875.00 2,875 1980 1980 OC 50.00 1,438 1,300

43558 21969 Comm porch avg 25 5 125.00 3 11.68 1,460 2004 2004 50 1,372 1,200

LAND

ID# USE DESC FRONT DEPTH UNITS / TYPE PRICE ZONING LCTN TOPO OTHER ADJ1 ADJ2 ADJ3 ADJ4 MKT VALUE

25660 MANUFACTURING HEAVY 0 0 3.50-AC 1500.00 I-H 5300

25661 MANUFACTURING HEAVY 0 0 35.00-AC 80000.00 I-H 2800000

25662 MANUFACTURING HEAVY 0 0 15.00-AC 45000.00 I-H 675000

25663 MANUFACTURING HEAVY 0 0 14.29-AC 45000.00 I-H 643100
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AREA 2080

STORIES 1.0

PERIMETER / SHAPE 184

OCCUPANCIES AREA % CLASS HEIGHT QUAL

344 Office Building 2080 100.00 D 10.00 4.00

COMPONENTS Units % QUAL

C2 611 Package Unit 100.00 4.00

C1 896 Stud Walls-Wood Siding 100.00 2.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
110461-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 315,993 2011 MS 1.00 0.00 0.00 0.00 1.00 312,833 312,833

[Click for larger picture] 

DCS CONTROL ROOM; CONSTRUCTED IN 2011 (SEE BUILDING PERMIT #11-
00185); SUSPENDED TILE CEILING; CHAC; KITCHEN AREA; TWO 

RESTROOMS; MUCH ELECTRICAL TO ACCOMODATE COMPUTERS AND 
ELECTRONIC EQUIPTMENT.
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AREA 5400

STORIES 1.0

PERIMETER / SHAPE 346

OCCUPANCIES AREA % CLASS HEIGHT QUAL

344 Office Building 5400 100.00 C 8.00 2.00

COMPONENTS Units % QUAL

C2 611 Package Unit 100.00

C1 812 Concrete Block 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21969-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 446,148 1930 1975 MS 56.00 0.00 0.00 0.00 56.00 196,305 1.00 196,305

[Click for larger picture] 

Main Office (Building #1). One story concrete block; 8' height; built in 1930; effective 
age 1975; conduit wiring & fluorescent lights; central forced air system; thirteen 

plumbing fixtures; drywall partitions and suspended acoustical tile ceiling; a
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AREA 4100

STORIES 1.0

PERIMETER / SHAPE 282

OCCUPANCIES AREA % CLASS HEIGHT QUAL

470 Equipment (Shop) Building 4100 100.00 S 8.00 2.00

COMPONENTS Units % QUAL

C2 606 Space Heater 100.00

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21970-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 92,414 1930 1965 MS 80.00 0.00 0.00 0.00 80.00 18,483 1.00 18,483

[Click for larger picture] 

Shop (Building #2). One story metal; 8' height; built in 1930; corrugated metal siding 
on steelframe; reinforced concrete slab; space heat; conduit wiring & fluorescent 
lighting. NOTE: This structure adjoins Building #1. See "DRAW" Screen #3 - "Plot 
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COMPONENTS Units % QUAL

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21971-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Drawing Only NaN MS 0.00 0.00 0.00 NaN NaN

[Click for larger picture] 

"DRAW" Screen #3 - "Plot Plan". BD1 represents Building #1. BD2 represents 
Building #2.
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AREA 2604

STORIES 1.0

PERIMETER / SHAPE 230

OCCUPANCIES AREA % CLASS HEIGHT QUAL

406 Storage Warehouse 2604 100.00 C 10.00 2.00

COMPONENTS Units % QUAL

C2 606 Space Heater 100.00

C1 812 Concrete Block 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21972-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 106,790 1953 MS 80.00 0.00 0.00 0.00 80.00 21,358 1.00 21,358

[Click for larger picture] 

Warehouse (Building #4). One story concrete block; 10' height; built in 1953; 
painted concrete block walls; reinforced concrete slab; double pitch metal roof on 

wood purlins & timber trusses; conduit wiring andfluorescent & incandescent 
lighting; ste

Page 8 of 23Chatham County Board of Assessors: 2015 Property Record Card 1-0605-01-001

7/29/2015http://boa.chathamcounty.org/DesktopModules/ChathamCounty/BoardofAssessors/Propert...



AREA 3224

STORIES 1.0

PERIMETER / SHAPE 228

OCCUPANCIES AREA % CLASS HEIGHT QUAL

494 Industrials, Light Mftg. 3224 100.00 S 30.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21973-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 202,274 1930 MS 80.00 0.00 0.00 0.00 80.00 40,455 1.00 40,455

[Click for larger picture] 

Boiler Room (Building #5). One story metal; 30' height; built in 1930; corrugated 
metal siding on steelframe; reinforced concrete slab; double pitch metal roof; 

conduit wiring with fluorescent & incandescentlighting. This structure combines with 
Buil
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AREA 1040

STORIES 1.0

PERIMETER / SHAPE 144

OCCUPANCIES AREA % CLASS HEIGHT QUAL

494 Industrials, Light Mftg. 1040 100.00 S 14.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21974-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 59,404 1930 MS 80.00 0.00 0.00 0.00 80.00 11,881 1.00 11,881

[Click for larger picture] 

Boiler Room (Building #6). One story metal; 14' height; built in 1930; corrugated 
metal siding on steelframe; reinforced concrete slab; double pitch metal roof; 

conduit wiring with fluorescent & incandescentlighting; OHD RSC 8' X 12'. This 
structure 
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COMPONENTS Units % QUAL

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21975-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Drawing Only NaN MS 0.00 0.00 0.00 NaN NaN

[Click for larger picture] 

"DRAW" Screen #7 - "Plot Plan". BD5 represents Building #5. BD6 represents 
Building #6.
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AREA 2290

STORIES 1.0

PERIMETER / SHAPE 266

OCCUPANCIES AREA % CLASS HEIGHT QUAL

470 Equipment (Shop) Building 2290 100.00 C 12.00 2.00

COMPONENTS Units % QUAL

C2 611 Package Unit 100.00

C1 882 Stud -Brick Veneer 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21976-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 78,043 1936 MS 80.00 0.00 0.00 0.00 80.00 15,609 1.00 15,609

[Click for larger picture] 

Locker Room (Building #8). One story brick; 12' height; built in 1936; painted 8" 
common brick; steel sash windows; reinforced concrete slab; flat type composition 
roofing; CHAC; conduit wiring with incandescent lighting; 22 plumbing fixtures; one 

OH
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AREA 2010

STORIES 1.0

PERIMETER / SHAPE 200

OCCUPANCIES AREA % CLASS HEIGHT QUAL

406 Storage Warehouse 2010 100.00 S 12.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21977-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 80,963 1950 MS 80.00 0.00 0.00 0.00 80.00 16,193 1.00 16,193

[Click for larger picture] 

Warehouse (Building #9). Former Emulsion Shed; one story metal; 12' height; built 
in 1950; corrugated metal siding on steel frame; steel sash windows; reinforced 

concrete slab; double pitch type roof; conduit wiring with incandescent lighting; no 
hea
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AREA 1840

STORIES 1.0

PERIMETER / SHAPE 172

OCCUPANCIES AREA % CLASS HEIGHT QUAL

344 Office Building 1840 100.00 S 10.00 2.00

COMPONENTS Units % QUAL

C2 611 Package Unit 100.00

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21978-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 163,852 1978 MS 61.00 0.00 0.00 0.00 61.00 63,902 1.00 63,902

[Click for larger picture] 

Operations Building (Building #10). One story metal; 10' height; built in 1978; 
suspended ceiling; conduit wiring and fluorescent lighting; tile floor covering; CHAC. 

A 10' X 10' aluminum storage shed is located behind this structure.
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AREA 2190

STORIES 1.0

PERIMETER / SHAPE 206

OCCUPANCIES AREA % CLASS HEIGHT QUAL

468 Material Storage Shed 2190 100.00 S 14.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21979-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 44,063 1987 MS 80.00 0.00 0.00 0.00 80.00 8,813 1.00 8,813

[Click for larger picture] 

Equiptment Storage Shed (Bldg. #11). One story metal; 14' height; built in 1987; no 
wall along the front 73' area. This structure is located behind the main office / shop 

structure (Building #1 and #2).
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AREA 1360

STORIES 1.0

PERIMETER / SHAPE 194

OCCUPANCIES AREA % CLASS HEIGHT QUAL

468 Material Storage Shed 1360 100.00 S 14.00 1.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21980-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 24,534 1978 MS 80.00 0.00 0.00 0.00 80.00 4,907 1.00 4,907

[Click for larger picture] 

Equiptment Storage Shed (Bldg. #12). One story metal; 14' height; built in 1978; no 
wall along the front 80' area. This structure is located near the Savannah River and 

the River Loading Rack.
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COMPONENTS Units % QUAL

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21981-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Drawing Only NaN MS 0.00 0.00 0.00 NaN NaN

[Click for larger picture] 

River Loading Rack (Building #13). This structure represents a canopy; built in 
1992; and is valued as "MISC" Item #6. Also located here are two truck scales, 
each having a capacity of 80,000 pounds. These scales are valued as "MISC" 

Items #8 & #9. T
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AREA 513

STORIES 1.0

PERIMETER / SHAPE 92

OCCUPANCIES AREA % CLASS HEIGHT QUAL

470 Equipment (Shop) Building 513 100.00 S 10.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21982-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 15,211 1978 MS 80.00 0.00 0.00 0.00 80.00 3,042 1.00 3,042

[Click for larger picture] 

PDC Electrical Switch Gear Building. (Building #14). One story metal building; 10' 
height; estimated year of construction: 1978.
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AREA 88

STORIES 1.0

PERIMETER / SHAPE 38

OCCUPANCIES AREA % CLASS HEIGHT QUAL

470 Equipment (Shop) Building 88 100.00 S 10.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21983-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 3,990 1978 MS 80.00 0.00 0.00 0.00 80.00 798 1.00 798

[Click for larger picture] 

Power Distribution Center (Bldg. #15).One story metal building; 10' height; 
estimated year of construction: 1978.
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AREA 368

STORIES 1.0

PERIMETER / SHAPE 78

OCCUPANCIES AREA % CLASS HEIGHT QUAL

344 Office Building 368 100.00 C 8.00 1.00

COMPONENTS Units % QUAL

C2 616 Ind Thu-Wall Heat Pump 100.00

C1 812 Concrete Block 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21984-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 30,459 1986 MS 40.00 0.00 0.00 0.00 40.00 18,275 1.00 18,275

[Click for larger picture] 

Dock House (Building #16). One story concrete block; 8' height; built in 1986; tile 
floor covering; one restroom, two plumbing fixtures; air conditioner unit built into 

wall. See Building Permit # 86-26940.
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COMPONENTS Units % QUAL

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21985-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Drawing Only NaN MS 0.00 0.00 0.00 NaN NaN

[Click for larger picture] 

Ship Dock (Building #17). Estimated year of construction: 1970; 22,248 square foot 
section is built of concrete and has a surface covered by gravel and asphalt. The 

351 sq. foot section is of concrete construction. The 116 sq. foot section is of meta

Page 21 of 23Chatham County Board of Assessors: 2015 Property Record Card 1-0605-01-001

7/29/2015http://boa.chathamcounty.org/DesktopModules/ChathamCounty/BoardofAssessors/Propert...



AREA 210

STORIES 1.0

PERIMETER / SHAPE 58

OCCUPANCIES AREA % CLASS HEIGHT QUAL

470 Equipment (Shop) Building 210 100.00 S 10.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21986-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 7,459 1950 MS 80.00 0.00 0.00 0.00 80.00 1,492 1.00 1,492

[Click for larger picture] 

Pump House. One story metal; 10' height; built in 1950.
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AREA 2034

STORIES 1.0

PERIMETER / SHAPE 200

OCCUPANCIES AREA % CLASS HEIGHT QUAL

496 Laboratory 2034 100.00 C 14.00 2.00

COMPONENTS Units % QUAL

C2 611 Package Unit 100.00

C1 812 Concrete Block 100.00

2015 Chatham County Board of Assessors 1-0605-01-001
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21987-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 339,455 1994 MS 23.00 0.00 0.00 0.00 23.00 261,380 1.00 261,380

[Click for larger picture] 

Laboratory (Building #19). One story concrete block; 14' height; built in 1994 
(building permit number 94-01733); CHAC; 5 plumbing fixtures; suspended ceiling; 

fluorescent lights;tile floor covering; steam heating and forced air electric air 
conditio
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2015 Chatham County Board of Assessors 1-0605-01-001L
Property Record Card 7 FOUNDATION RD SAVANNAH
APPRAISER swcorcor

LAST INSP 03/02/2009

APPR ZONE 000009

IMPROVEMENTS ONLY FOUNDATION TRACT CITERCO 
C/O CITCO PETROLEUM CORP

PO BOX 780339 ATTN: GEORGE WALKER
SAN ANTONIO TX 78278-0339 

CAMA ASMT

LAND 1

174,800 174,800 BLDG 1

29,500 29,500 OBXF 4

204,300 204,300 Cost - MS

SALES BOOK / 
PAGE

INS VI QU RSN PRICE

COMMENTS:

10 Feb 2000 1998 New PIN; improvements 
only per S. Corcoran 05/20/98. 
05/13/1998 Inspected by SWC. 
ADD CHG 10/28/98 DH PER 
OWNER.

[Click for larger picture] 

CODES

PROPERTY 
USE 

0004 INDUSTRIAL

UTA 0001 UnIncorporated

NBHD 009900.00 I900 WATERFRONT
(HVY

EXEMPTIONS

COMMCATEG 494 Industrials, Light 
Mftg.

HISTORY LAND IMPR TOTAL

2014 211,300 211,300 Cama

2013 215,500 215,500 Cama

2012 202,900 202,900 Cama

2011 152,000 152,000 MAV

2010 152,000 152,000 MAV

2009 152,000 152,000 Over

2008 152,000 152,000 Cama

2007 148,500 148,500 Cama

2006 148,500 148,500 Cama

2005 148,500 148,500 Cama

2004 146,500 146,500 Cama

2003 146,500 146,500 Cama

2002 146,500 146,500 Cama

2001 147,000 147,000 Cama

2000 147,000 147,000 Cama

1999 147,000 147,000 Cama

1998 145,000 A/C

EXTRA FEATURES

ID# BLDG 
#

SYSTEM DESC DIM 
1

DIM 
2

UNITS QL UNIT 
PRICE

RCN AYB EYB DT ECON FUNC SP SP% RCNLD MKT 
VALUE

43559 21988 EXCESS IND OFF AVG
1,036 SF versus 428.28 SF

0 0 607.72 3 35.26 21,428 1997 1997 35 14,785 13,300

43560 21988 Uncoded Feature
Description=Dock Height Floor Section 14, 
Page 27

83 43 3569.00 3 4.20 14,990 1997 1997 35 10,343 9,300

43561 21988 Uncoded Feature
Description=Loading Dock Section 14, Page 27

0 0 492.00 3 10.45 5,141 1997 1997 35 3,547 3,200

43562 21988 Uncoded Feature
Description=Dock Leveler Section 14, Page 27

0 0 1.00 3 6,013.00 6,013 1997 1997 35 4,149 3,700

LAND

ID# USE DESC FRONT DEPTH UNITS / TYPE PRICE ZONING LCTN TOPO OTHER ADJ1 ADJ2 ADJ3 ADJ4 MKT VALUE

25664 MANUFACTURING LIGHT 0 0 .00-LT .00 I-H 0
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AREA 3569

STORIES 1.0

PERIMETER / SHAPE 412

OCCUPANCIES AREA % CLASS HEIGHT QUAL

494 Industrials, Light Mftg. 518 14.51 S 28.00 2.00

494 Industrials, Light Mftg. 1978 55.43 S 28.00 2.00

494 Industrials, Light Mftg. 1073 30.06 S 28.00 2.00

COMPONENTS Units % QUAL

C1 888 Stud -Metal Siding 100.00

2015 Chatham County Board of Assessors 1-0605-01-001L
Property Record Card 7 FOUNDATION RD SAVANNAH

BUILDING SECTION
21988-1-2015

CONSTRUCTION TYPE RCN AYB EYB DEP TYPE PHYS ECON FUNC OBSV / % TOTAL DEP % RCNLD U.FACTOR MKT VAL

Commercial 253,399 1997 MS 31.00 0.00 0.00 0.00 31.00 174,845 1.00 174,845

[Click for larger picture] 

Polymer Modidied Asphalt Facility. One story steel joist with corrugated metal 
siding; built in 1997; has dock height concrete floor; insulation; halogen lighting; 

1,036 square feet of interior office & electronic equiptment room (two 518 square 
foot
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Jeffrey mBulloa,secmtary astate 

AUTHEN	TION: 1165467 

DATE: 02-26-14

Delaware  PAGE 1 

The First State 

I, JEFFREY W. BULLOCK, SECRETARY OF STATE OF THE STATE OF 

DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT 

COPY OF THE CERTIFICATE OF AMENDMENT OF "NUSTAR ASPHALT 

REFINING, LLC", CHANGING ITS NAME FROM "NUSTAR ASPHALT REFINING, 

LLC" TO "AXEON REFINING LLC", FILED IN THIS OFFICE ON THE 

TWENTY—SIXTH DAY OF FEBRUARY, A.D. 2014, AT 4 O'CLOCK P.M. 

4448858	“ 
?-2e.„6	g 

140247210

8100	

AtAwS'z'& 
You may verify this certificate online	--- 
at corp. delaware . gov/authver . shtml



State of Delaware 
Secretary of State 

Division of Corporations 

Delivered 04:07 PM 02/26/2014 

FILED 04:00 PM 02/26/2014 

SRV 140247210 - 4448858 FILE

CERTIFICATE OF AMENDMENT


OF 

CERTIFICATE OF FORMATION


OF 

NUSTAR ASPHALT REFINING, LLC


February 2 6, 2014 

The undersigned, an authorized person of NUSTAR ASPHALT REFINING, LLC (the 
"Company"), a limited liability company organized and existing under and by virtue of the 
Delaware Limited Liability Company Act (the "Act"), hereby certifies that: 

1. The name of the limited liability company is NuStar Asphalt Refining, 

2. Pursuant to the provisions of Section 18-202 of the Act, Article 1 of the 
Certificate of Formation of the Company, dated October 30, 2007, is hereby amended and 
restated in its entirety to read as follows: 

"The name of the limited liability company continued hereby is Axeon Refining 

IN WITNESS WHEREOF, the undersigned has executed this Certificate of 

Amendment as of this 26 day of February, 2014. 

LLC. 

LLC." 

R34443771]
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EXPLANATION

Note:

Aerial imagery taken from Google Earth (2015).  Parcel

boundaries are approximated from the Savannah Area

Geographic Information Systems website (SAGIS.org).
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4. Overlapping litholology graphics indicate a zone
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

8/28/1990 6.60 7.64 1.04 9.79

7/23/1991 4.16 7.21 3.05 12.07

8/22/1991 4.38 7.70 3.32 11.82

9/26/1991 5.93 8.70 2.77 10.32

10/25-26/1991 6.61 9.60 2.99 9.62

11/26/1991 6.95 9.74 2.79 9.30

12/20/1991 7.29 10.01 2.72 8.96

1/20/1992 6.29 7.75 1.46 10.06

2/27-28/1992 5.15 7.25 2.10 11.15

3/23/1992 5.50 7.65 2.15 10.80

4/22/1992 4.71 7.29 2.58 11.55

5/27-28/1992 6.15 8.28 2.13 10.15

6/24/1992 4.45 7.32 2.87 11.79

7/27/1992 5.29 7.75 2.46 10.98

8/26/1992 3.35 4.81 1.46 13.00

9/29/1992 5.04 7.42 2.38 11.24

10/29/1992 5.77 7.80 2.03 10.54

11/25/1992 5.05 7.40 2.35 11.23

12/18/1992 5.23 7.30 2.07 11.07

1/28/1993 4.67 7.11 2.44 11.60

2/24/1993 5.19 7.48 2.29 11.10

3/30/1993 3.85 6.78 2.93 12.39

5/28/1993 6.30 8.46 2.16 10.00

8/9-10/1993 7.54 10.03 2.49 8.73

9/28/1993 6.86 9.91 3.05 9.37

10/29/1993 7.25 9.49 2.24 9.04

11/30/1993 5.86 7.18 1.32 10.50

12/27/1993 6.16 7.49 1.33 10.20

3/31/1994 5.74 7.55 1.81 10.59

9/9/1994 4.91 6.82 1.91 11.41

9/29/1994 5.32 7.32 2.00 10.99

11/23/1994 5.03 6.13 1.10 11.35

1/4/1995 5.14 6.39 1.25 11.23

2/8/1995 5.67 6.71 1.04 10.72

3/16/1995 5.68 6.77 1.09 10.70

3/20/1995 4.76 6.19 1.43 11.60

5/25/1995 6.57 7.25 0.68 9.85

9/20/1995 4.76 6.19 1.43 11.60

10/2/2003 5.73 7.00 1.27 10.49

11/25-26/2008 5.00 7.70 2.70 10.50

3/5/2009 5.83 7.82 1.99 9.81

6/30/2009 6.03 8.03 2.00 9.72

9/23/2009 6.25 8.18 1.93 9.51

12/29/2009 5.64 7.70 1.56 9.67

4/28/2015 5.22 6.50 1.28 10.63

AW-5

16.04

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 7.85 10.88 3.03 4.27

7/23/1991 6.92 10.11 3.19 5.17

8/22/1991 7.08 10.24 3.16 5.01

9/26/1991 7.61 9.98 2.37 4.61

10/25-26/1991 7.99 10.06 2.07 4.28

11/26/1991 8.72 11.06 2.34 3.51

12/20/1991 8.83 12.96 4.13 3.11

1/20/1992 7.98 11.05 3.07 4.13

2/27-28/1992 7.99 10.57 2.58 4.20

3/23/1992 8.27 10.87 2.60 3.91

4/22/1992 7.75 10.76 3.01 4.37

5/27-28/1992 8.34 10.77 2.43 3.87

6/24/1992 7.22 10.45 3.23 4.86

7/27/1992 7.93 10.35 2.42 4.28

8/26/1992 5.94 10.19 4.25 5.98

9/29/1992 7.21 10.31 3.10 4.89

10/29/1992 7.83 10.20 2.37 4.39

11/25/1992 7.31 10.24 2.93 4.82

12/18/1992 7.66 10.23 2.57 4.53

1/28/1993 7.43 10.25 2.82 4.72

2/24/1993 8.90 10.14 1.24 3.50

3/30/1993 7.22 10.50 3.28 4.86

5/28/1993 8.51 10.47 1.96 3.78

8/9-10/1993 8.90 11.98 3.08 3.21

9/28/1993 8.54 11.41 2.87 3.60

10/29/1993 8.44 11.18 2.74 3.72

11/30/1993 8.01 10.31 2.30 4.22

12/27/1993 8.49 10.64 2.15 3.77

3/31/1994 8.25 10.53 2.28 3.99

9/9/1994 7.11 10.05 2.94 5.02

9/29/1994 7.81 9.97 2.16 4.44

11/23/1994 7.49 10.03 2.54 4.70

1/4/1995 7.18 9.71 2.53 5.02

2/8/1995 8.45 10.02 1.57 3.90

3/16/1995 7.89 9.85 1.96 4.40

3/20/1995 7.11 10.06 2.95 5.02

5/25/1995 8.44 10.38 1.94 3.85

9/20/1995 7.11 10.06 2.95 5.02

10/2/2003 7.85 9.58 1.73 4.40

11/25-26/2008 7.50 10.10 2.60 3.55

3/5/2009 8.89 11.35 2.46 2.19

6/30/2009 8.18 10.11 1.93 3.11

9/23/2009 -- 7.60 -- 3.97

12/29/2009 7.77 9.71 1.94 3.52

04/28/2015 7.35 9.40 2.05 3.92

AW-6

11.57

12.60

Page 2 of 61



Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 9.11 -- 4.47

7/23/1991 -- 8.11 -- 5.47

8/22/1991 -- 8.18 -- 5.40

9/26/1991 -- 8.78 -- 4.80

10/25-26/1991 -- 9.18 -- 4.40

11/26/1991 -- 10.06 -- 3.52

12/20/1991 -- 10.28 -- 3.30

1/20/1992 -- 9.28 -- 4.30

2/27-28/1992 -- 9.11 -- 4.47

3/23/1992 -- 9.58 -- 4.00

4/22/1992 -- 8.96 -- 4.62

5/27-28/1992 -- 9.59 -- 3.99

6/24/1992 -- 8.50 -- 5.08

7/27/1992 -- 9.12 -- 4.46

8/26/1992 -- 7.37 -- 6.21

9/29/1992 -- 8.38 -- 5.20

10/29/1992 -- 9.11 -- 4.47

11/25/1992 -- 8.66 -- 4.92

12/18/1992 -- 8.83 -- 4.75

1/28/1993 -- 8.48 -- 5.10

2/24/1993 -- 9.94 -- 3.64

3/30/1993 -- 8.47 -- 5.11

5/28/1993 -- 9.69 -- 3.89

8/9-10/1993 -- 10.12 -- 3.46

9/28/1993 -- 9.92 -- 3.66

10/29/1993 -- 9.74 -- 3.84

11/30/1993 -- 9.02 -- 4.56

12/27/1993 -- 9.54 -- 4.04

3/31/1994 -- 9.22 -- 4.36

9/9/1994 -- 8.20 -- 5.38

9/29/1994 -- 8.68 -- 4.90

11/23/1994 -- 8.29 -- 5.29

1/4/1995 -- 8.23 -- 5.35

2/8/1995 -- 9.32 -- 4.26

3/16/1995 -- 8.81 -- 4.77

3/20/1995 -- 8.04 -- 5.54

5/25/1995 -- 9.55 -- 4.03

9/20/1995 -- 8.04 -- 5.54

10/2/2003 -- 8.80 -- 4.78

11/25-26/2008 -- 8.10 -- 4.44

3/6/2009 -- 9.14 -- 3.40

6/30/2009 -- 8.60 -- 3.94

9/23/2009 -- 8.72 -- 3.82

12/29/2009 -- 7.94 -- 4.60

5/1/2015 -- 7.46 -- 5.08

AW-7

12.54

13.58
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 11.14 14.80 3.66 3.72

7/23/1991 10.20 13.45 3.25 4.77

8/22/1991 10.29 13.76 3.47 4.62

9/26/1991 10.89 13.85 2.96 4.16

10/25-26/1991 11.24 13.74 2.50 3.94

11/26/1991 12.02 15.03 3.01 3.02

12/20/1991 12.13 15.97 3.84 2.67

1/20/1992 11.27 14.88 3.61 3.60

2/27-28/1992 11.34 14.61 3.27 3.62

3/23/1992 11.60 14.69 3.09 3.41

4/22/1992 10.96 14.46 3.50 3.94

5/27-28/1992 11.59 14.26 2.67 3.54

6/24/1992 10.45 13.61 3.16 4.55

7/27/1992 11.09 14.36 3.27 3.87

8/26/1992 9.18 11.74 2.56 5.98

9/29/1992 10.16 13.29 3.13 4.84

10/29/1992 10.87 13.90 3.03 4.16

11/25/1992 10.45 12.61 2.16 4.83

12/18/1992 10.79 13.07 2.28 4.45

1/28/1993 10.49 12.09 1.60 4.94

2/24/1993 10.94 13.03 2.09 4.35

3/30/1993 10.36 11.69 1.33 5.15

5/28/1993 11.84 13.48 1.64 3.58

8/9-10/1993 12.23 15.89 3.66 2.63

9/28/1993 11.90 15.17 3.27 3.06

10/29/1993 11.76 14.85 3.09 3.25

11/30/1993 11.05 14.00 2.95 4.00

12/27/1993 11.59 14.25 2.66 3.55

3/31/1994

9/9/1994

11.46

10.45

13.75

12.25

2.29

1.80

3.78

4.939/9/1994 10.45 12.25 1.80 5.17

9/29/1994 10.94 13.09 2.15 4.63

11/23/1994 10.87 11.62 0.75 4.90

1/4/1995 10.72 11.36 0.64 5.07

2/8/1995 11.81 13.02 1.21 3.89

3/16/1995 11.36 12.39 1.03 4.37

5/25/1995 12.00 12.89 0.89 3.75

9/20/1995 10.65 11.26 0.61 5.14

10/2/2003 11.18 11.83 0.65 4.61

11/25-26/2008 10.32 11.25 0.93 5.42

3/5/2009 13.38 13.96 0.58 2.42

6/30/2009 12.38 13.32 0.94 3.36

9/23/2009 12.01 12.67 0.66 3.77

12/29/2009 11.85 12.49 0.64 3.94

3/24/2010 12.17 12.97 0.80 3.59

5/1/2015 11.25 12.11 0.86 4.50

AW-8 15.88
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 11.04 13.28 2.24 2.62

7/23/1991 10.89 15.51 4.62 2.32

8/22/1991 11.09 14.66 3.57 2.32

9/26/1991 10.52 13.14 2.62 3.07

10/25-26/1991 10.76 13.40 2.64 2.83

11/26/1991 11.21 13.81 2.60 2.39

12/20/1991 11.71 15.75 4.04 1.61

1/20/1992 11.16 13.05 1.89 2.57

2/27-28/1992 11.31 14.25 2.94 2.22

3/23/1992 11.48 16.03 4.55 1.75

4/22/1992 11.07 14.02 2.95 2.46

5/27-28/1992 10.78 13.15 2.37 2.86

6/24/1992 10.93 14.12 3.19 2.55

7/27/1992 11.55 16.94 5.39 1.52

8/26/1992 10.36 12.88 2.52 3.25

9/29/1992 9.95 12.35 2.40 3.68

10/29/1992 10.56 12.65 2.09 3.13

11/25/1992 6.20 13.89 7.69 6.43

12/18/1992 11.21 14.03 2.82 2.34

1/28/1993 10.43 12.80 2.37 3.21

2/24/1993 10.79 13.12 2.33 2.86

3/30/1993 11.04 14.94 3.90 2.31

5/28/1993 11.59 15.82 4.23 1.70

8/9-10/1993 11.42 15.53 4.11 1.89

9/28/1993 11.48 14.57 3.09 2.02

10/29/1993

11/30/1993

10.89

10.80

13.02

12.65

2.13

1.85

2.80

2.9411/30/1993 10.80 10.8 12.65 1.85

12/27/1993 11.59 11.59 15.82 4.23

3/31/1994 11.02 11.02 14.56 3.54

9/9/1994 14.09 -- -- 14.09

9/29/1994 11.21 11.21 15.56 4.35

11/23/1994 10.58 10.58 12.52 1.94

1/4/1995 10.29 10.29 12.38 2.09

2/8/1995 11.56 11.56 16.09 4.53

3/16/1995 10.94 10.94 13.78 2.84

5/25/1995 10.99 10.99 13.55 2.56

9/30/1995 10.52 10.52 12.81 2.29

10/2/2003 10.24 10.24 13.09 2.85

11/25-26/2008 10.50 10.50 13.10 2.60

3/5/2009 11.49 11.49 13.80 2.31

6/30/2009 10.73 10.73 13.51 2.78

6/30/2009 10.47 10.47 13.28 2.81

9/23/2009 10.20 10.20 13.33 3.13

12/29/2009 10.33 10.33 13.13 2.80

3/24/2010 11.07 11.07 14.55 3.48

12/13/2010 11.50 11.50 15.90 4.40

4/28/2015 10.29 13.41 3.12 3.34

AW-9 14.09
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 10.36 16.78 6.42 3.45

7/23/1991 10.92 16.94 6.02 2.96

8/22/1991 10.65 16.93 6.28 3.18

9/26/1991 10.48 16.78 6.30 3.35

10/25-26/1991 10.63 16.42 5.79 3.29

11/26/1991 11.44 16.53 5.09 2.59

12/20/1991 11.79 16.69 4.90 2.28

1/20/1992 10.76 16.29 5.53 3.20

2/27-28/1992 10.76 16.74 5.98 3.12

3/23/1992 11.29 16.96 5.67 2.65

4/22/1992 10.59 16.80 6.21 3.25

5/27-28/1992 11.04 16.84 5.80 2.87

6/24/1992 9.78 16.85 7.07 3.92

7/27/1992 10.81 16.90 6.09 3.05

8/26/1992 8.73 16.59 7.86 4.83

9/29/1992 9.67 16.86 7.19 4.01

10/29/1992 10.35 16.93 6.58 3.43

11/25/1992 10.14 16.15 6.01 3.74

12/18/1992 10.39 16.36 5.97 3.50

1/28/1993

2/24/1993

9.88

10.56

16.31

16.28

6.43

5.72

3.93

3.372/24/1993 10.56 16.28 5.72 3.50

3/30/1993 10.18 17.89 7.71 3.59

5/28/1993 11.27 16.72 5.45 2.83

8/9-10/1993 11.85 16.48 4.63 2.37

9/28/1993 11.44 16.00 4.56 2.79

10/29/1993 11.15 15.29 4.14 3.15

11/30/1993 10.75 15.65 4.90 3.43

12/27/1993 11.43 16.29 4.86 2.76

3/31/1994 11.07 16.27 5.20 3.07

9/9/1994 9.65 16.12 6.47 4.31

9/29/1994 10.49 16.92 6.43 3.47

11/23/1994 10.11 16.55 6.44 3.85

1/4/1995 10.11 15.93 5.82 3.94

2/8/1995 11.51 16.73 5.22 2.63

3/16/1995 10.35 15.86 5.51 3.75

5/25/1995 10.96 15.24 4.28 3.32

9/30/1995 9.77 16.51 6.74 4.15

10/2/2003 10.58 15.22 4.64 3.64

11/25-26/2008 9.8 14.90 5.10 4.36

3/5/2009 11.58 14.60 3.02 2.88

6/30/2009 10.49 15.55 5.06 3.67

9/23/2009 9.99 15.18 5.19 4.15

12/29/2009 10.05 14.29 4.24 4.23

3/24/2010 10.75 15.00 4.25 3.53

12/13/2010 11.62 15.28 3.66 2.75

4/28/2015 9.94 14.43 4.49 4.30

AW-10 14.90
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 11.14 16.06 4.92 2.57

7/23/1991 11.06 16.51 5.45 2.54

8/22/1991 11.09 16.31 5.22 2.56

9/26/1991 10.75 14.63 3.88 3.15

10/25-26/1991 11.01 14.42 3.41 2.98

11/26/1991 11.29 16.00 4.71 2.46

12/20/1991 12.08 16.47 4.39 1.73

1/20/1992 11.19 14.19 3.00 2.88

2/27-28/1992 11.46 16.25 4.79 2.27

3/23/1992 11.60 16.78 5.18 2.06

4/22/1992 11.18 16.15 4.97 2.52

5/27-28/1992 11.03 14.76 3.73 2.90

6/24/1992 11.09 15.61 4.52 2.69

7/27/1992 11.56 16.56 5.00 2.13

8/26/1992 10.87 13.56 2.69 3.26

9/29/1992

10/29/1992

10.22

10.72

13.19

14.79

2.97

4.07

3.86

3.1510/29/1992 10.72 14.79 4.07 3.15

11/25/1992 11.02 13.97 2.95 3.06

12/18/1992 11.48 15.43 3.95 2.41

1/28/1993 10.53 13.69 3.16 3.51

2/24/1993 10.95 15.16 4.21 2.89

3/30/1993 11.05 16.26 5.21 2.6

5/28/1993 11.76 16.8 5.04 1.92

8/9-10/1993 12.94 16.48 3.54 1.03

9/28/1993 11.76 16.34 4.58 2.01

10/29/1993 11.12 14.06 2.94 2.96

11/30/1993 10.98 14.27 3.29 3.03

12/27/1993 11.65 16.72 5.07 2.03

3/31/1994 11.19 16.35 5.16 2.47

9/9/1994 -- 0.00 -- 14.64

9/29/1994 11.23 16.51 5.28 2.41

11/23/1994 10.79 14.94 4.15 3.06

1/4/1995 10.52 13.47 2.95 3.56

2/8/1995 11.54 17.06 5.52 2.05

3/16/1995 11.46 15.74 4.28 2.37

5/25/1995 11.31 14.8 3.49 2.67

9/30/1995 10.84 14.33 3.49 3.14

10/2/2003 10.75 13.4 2.65 3.36

11/25-26/2008 10.65 13.7 3.05 2.38

3/5/2009 11.55 14.85 3.3 1.43

6/30/2009 10.71 13.58 2.87 2.51

6/30/2009 10.5 13.79 3.29 2.66

9/23/2009 10 10.35 13.45 3.1 2.84

9/23/2009 11 9.98 12.85 2.87 3.24

12/29/2009 10.33 13.21 2.88 2.89

3/24/2010 11.04 13.95 2.91 2.18

12/13/2010 11.55 14.98 3.43 1.59

4/28/2015 10.51 12.35 1.84 3.86

AW-11 14.64
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 11.22 14.12 2.90 3.49

7/23/1991 10.43 13.41 2.98 4.26

8/22/1991 10.39 13.73 3.34 4.25

9/26/1991 3.90 -- -- --

10/25-26/1991 -- -- 3.11 --

11/26/1991 -- -- 1.30 --

12/20/1991 -- -- 1.48 --

1/20/1992 9.52 10.29 0.77 5.53

2/27-28/1992

3/23/1992

9.82

10.12

12.09

12.22

2.27

2.10

4.99

4.713/23/1992 10.12 12.22 2.1 4.71

4/22/1992 9.48 11.02 1.54 5.44

5/27-28/1992 9.47 11.25 1.78 5.42

6/24/1992 8.7 11.85 3.15 5.97

7/27/1992 9.56 12.39 2.83 5.16

8/26/1992 8.21 11 2.79 6.51

9/29/1992 8.26 10.88 2.62 6.49

10/29/1992 9.95 11.1 1.15 5.04

11/25/1992 8.84 11.27 2.43 5.94

12/18/1992 -- -- -- --

1/28/1993 -- -- -- --

2/24/1993 -- -- -- --

3/30/1993 -- -- -- --

5/28/1993 -- -- --

8/9-10/1993 -- -- 1.9 --

9/28/1993 -- -- -- --

10/29/1993 -- -- -- --

11/30/1993 -- -- --

12/27/1993 -- -- 2.39 --

3/31/1994 -- -- 0.96 --

9/9/1994 -- -- 2.23 --

9/29/1994 -- -- 3.27 --

11/23/1994 -- -- 0.92 --

1/4/1995 -- -- 0.26 --

2/8/1995 -- -- -- --

3/16/1995 -- -- -- --

5/25/1995 -- -- 1.40 --

9/30/1995 -- -- -- --

11/25-26/2008 8.75 -- 0.42 --

3/6/2009 10.3 13.65 3.35 1.17

6/30/2009 9.12 14.24 5.12 2.14

9/23/2009 10 8.54 14.73 6.19 2.53

9/23/2009 11 8.43 14.76 6.33 2.62

12/29/2009 9.1 12.76 3.66 2.41

3/24/2010 9.62 12.76 3.14 1.98

4/27/2015 10.51 12.35 1.84 4.34

AW-12 15.17
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 12 -- 12 -- 12 -- 12

7/23/1991 10.20 14.84 4.64 3.31

8/22/1991 9.80 13.50 3.70 3.77

9/26/1991 11.46 17.44 5.98 1.97

10/25-26/1991 11.55 17.53 5.98 1.88

11/26/1991 11.63 -- -- --

12/20/1991 12.65 19.86 7.21 0.71

1/20/1992 10.28 12.59 2.31 3.37

2/27-28/1992 11.65 17.05 5.40 1.82

3/23/1992 11.21 17.82 6.61 2.18

4/22/1992 10.52 15.80 5.28 2.95

5/27-28/1992 10.48 14.30 3.82 3.08

6/24/1992 9.85 14.35 4.50 3.67

7/27/1992 12.25 17.09 4.84 1.25

8/26/1992 10.66 14.12 3.46 2.92

9/29/1992 9.35 13.08 3.73 4.22

10/29/1992 3.86 3.86 --

11/25/1992 10.75 14.03 3.28 2.84

12/18/1992 -- -- -- --

1/28/1993 -- -- -- --

2/24/1993 -- -- -- --

3/30/1993 -- -- -- --

5/28/1993 -- 12 -- 12 -- 12 -- 12

8/9-10/1993 -- 12 -- 12 -- 12 -- 12

9/28/1993 -- 12 -- 12 -- 12 -- 12

10/29/1993 -- 12 -- 12 -- 12 -- 12

11/30/1993 -- 12 -- 12 -- 12 -- 12

12/27/1993 -- 12 -- 12 -- 12 -- 12

3/31/1994 -- 12 -- 12 -- 12 -- 12

9/9/1994 -- 12 -- 12 -- 12 -- 12

9/29/1994 -- 12 -- 12 -- 12 -- 12

11/23/1994 -- 12 -- 12 -- 12 -- 12

1/4/1995 -- 12 -- 12 -- 12 -- 12

2/8/1995 -- 12 -- 12 -- 12 -- 12

3/16/1995 -- 12 -- 12 -- 12 -- 12

5/25/1995 -- 12 -- 12 -- 12 -- 12

9/30/1995 -- 12 -- 12 -- 12 -- 12

10/2/2003 -- 12 -- 12 -- 12 -- 12

11/25-26/2008 9.25 21.75 12.50 1.04

3/5/2009 9.60 -- 12 -- 12 -- 12

6/30/2009 10.70 10.95 0.25 2.11

9/23/2009 10

9/23/2009 11

7.69

-- 12

10.19

-- 12

2.50

-- 12

5.31

-- 1212/29/2009 9.75 -- 12 -- 12 -- 12

3/24/2010 9.82 -- 12 -- 12 -- 12

4/27/2015 9.68 -- 12 -- 12 -- 12

AW-13

13.79

12.79
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 --

--

10.55 --

--

2.96

7/23/1991 --

--

10.43 --

--

3.08

8/22/1991 --

--

10.13 --

--

3.38

9/26/1991 --

--

12.2 --

--

1.31

10/25-26/1991 --

--

11.05 --

--

2.46

11/26/1991 --

--

11.26 --

--

2.25

12/20/1991 --

--

13.08 --

--

0.43

1/20/1992 --

--

10.04 --

--

3.47

2/27-28/1992 --

--

11.92 --

--

1.59

3/23/1992 --

--

11.59 --

--

1.92

4/22/1992 --

--

10.79 --

--

2.72

5/27-28/1992 --

--

10.63 --

--

2.88

6/24/1992 --

--

9.82 --

--

3.69

7/27/1992 --

--

11.86 --

--

1.65

8/26/1992 --

--

10.57 --

--

2.94

9/29/1992 --

--

9.33 --

--

4.18

10/29/1992 --

--

10.22 --

--

3.29

11/25/1992 --

--

10.95 --

--

2.56

12/18/1992 --

--

11.97 --

--

1.54

1/28/1993 --

--

9.81 --

--

3.7

2/24/1993 --

--

10.67 --

--

2.84

3/30/1993 --

--

10.53 --

--

2.98

5/28/1993 --

--

11.82 --

--

1.69

8/9-10/1993 --

--

11.42 --

--

2.09

9/28/1993 --

--

12.51 --

--

1

10/29/1993 --

--

11.05 --

--

2.46

11/30/1993 --

--

10.51 --

--

3

12/27/1993 --

--

11.86 --

--

1.65

3/31/1994 --

--

10.79 --

--

2.72

9/9/1994 --

--

9.71 --

--

3.8

9/29/1994 --

--

10.69 --

--

2.82

11/23/1994 --

--

9.95 --

--

3.56

1/4/1995 --

--

11.19 --

--

2.32

2/8/1995 --

--

11.95 --

--

1.56

3/16/1995 --

--

12.45 --

--

1.06

5/25/1995 --

--

10.75 --

--

2.76

9/30/1995 --

--

10.77 --

--

2.74

4/29/2015 7.9 10.00 2.10 5.30

AW-14 13.51
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 10.48 13.45 2.97 5.34

7/23/1991 7.92 11.24 3.32 7.82

8/22/1991 8.04 11.54 3.50 7.67

9/26/1991 9.03 12.31 3.28 6.72

10/25-26/1991 9.68 12.83 3.15 6.10

11/26/1991 10.67 13.09 2.42 5.26

12/20/1991 11.20 12.75 1.55 4.91

1/20/1992 9.83 10.50 0.67 6.47

2/27-28/1992 9.59 10.66 1.07 6.63

3/23/1992 10.03 11.08 1.05 6.19

4/22/1992 9.65 10.65 1.00 6.58

5/27-28/1992 10.29 11.65 1.36 5.86

6/24/1992 8.92 10.40 1.48 7.21

7/27/1992 9.73 11.04 1.31 6.43

8/26/1992 7.74 9.93 2.19 8.24

9/29/1992 9.10 10.75 1.65 6.99

10/29/1992 9.51 10.98 1.47 6.62

11/25/1992 8.81 10.58 1.77 7.26

12/18/1992 9.93 10.02 0.09 6.49

1/28/1993 8.83 10.62 1.79 7.23

2/24/1993 9.40 11.91 2.51 6.51

3/30/1993 8.59 10.69 2.10 7.41

5/28/1993 9.99 12.10 2.11 6.01

8/9-10/1993 11.57 13.36 1.79 4.49

9/28/1993 10.64 12.61 1.97 5.39

10/29/1993 10.62 13.35 2.73 5.25

11/30/1993 9.51 11.60 2.09 6.49

12/27/1993 9.91 12.68 2.77 5.95

3/31/1994 9.37 11.75 2.38 6.57

9/9/1994 8.00 8.20 0.20 8.40

9/29/1994 8.34 12.06 3.72 7.32

11/23/1994 8.90 10.05 1.15 7.30

1/4/1995 8.69 10.31 1.62 7.41

2/8/1995 9.42 11.81 2.39 6.52

3/16/1995 9.13 11.88 2.75 6.73

5/25/1995 9.71 11.71 2.00 6.31

9/30/1995 7.77 11.61 3.84 7.86

11/25-26/2008 9.00 12.10 3.10 5.76

3/6/2009 10.78 12.75 1.97 4.21

6/30/2009 9.46 11.36 1.90 5.64

9/23/2009 9.41 11.62 2.21 5.65

12/29/2009 8.93 11.21 2.28 6.12

04/30/2015 8.56 10.80 2.24 6.49

16.44

AW-15

15.38
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 6.62 -- 8.16

7/23/1991 -- 4.85 -- 9.93

8/22/1991

9/26/1991

--

--

5.79

6.82

--

--

8.99

9/26/1991 --

--

6.82 --

--

7.96

10/25-26/1991 --

--

7.89 --

--

6.89

11/26/1991 --

--

9.7 --

--

5.08

12/20/1991 --

--

10.01 --

--

4.77

1/20/1992 --

--

7.55 --

--

7.23

2/27-28/1992 --

--

7.17 --

--

7.61

3/23/1992 --

--

8.1 --

--

6.68

4/22/1992 --

--

6.62 --

--

8.16

5/27-28/1992 --

--

8.14 --

--

6.64

6/24/1992 --

--

5.06 --

--

9.72

7/27/1992 --

--

6.44 --

--

8.34

8/26/1992 --

--

4.35 --

--

10.43

9/29/1992 --

--

6.29 --

--

8.49

10/29/1992 --

--

6.74 --

--

8.04

11/25/1992 --

--

5.84 --

--

8.94

12/18/1992 --

--

5.89 --

--

8.89

1/28/1993 --

--

6 --

--

8.78

2/24/1993 6.52 6.92 0.4 8.26

3/30/1993 -- 5.4 -- 9.38

5/28/1993 -- 7.45 -- 7.33

8/9-10/1993 -- 9.4 -- 5.38

9/28/1993 -- 8.28 -- 6.5

10/29/1993 -- 9.1 -- 5.68

11/30/1993 -- 6.74 -- 8.04

12/27/1993 -- 7.29 -- 7.49

3/31/1994 -- 7.43 -- 7.35

9/9/1994 -- 0 -- 14.78

9/29/1994 -- 0 -- 14.78

11/23/1994 -- 0 -- 14.78

1/4/1995 -- -- -- --

2/8/1995 -- -- -- --

3/16/1995 -- -- -- --

5/25/1995 -- -- -- --

9/30/1995 -- -- -- --

8/28/1990 -- 10.59 -- 4.55

7/23/1991 -- 9.61 -- 5.53

8/22/1991 -- 9.70 -- 5.44

9/26/1991 -- 10.40 -- 4.74

10/25-26/1991 -- 10.75 -- 4.39

11/26/1991 -- 11.60 -- 3.54

12/20/1991 -- 11.84 -- 3.30

01/20/1992

AW-16 14.78

AW-17
15.14

Abandoned

Page 12 of 61



Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 6.94 7.58 0.64 7.06

7/23/1991 5.82 6.27 0.45 8.20

8/22/1991 6.00 6.46 0.46 8.02

9/26/1991 6.87 8.98 2.11 7.00

10/25-26/1991 7.26 10.60 3.34 6.50

11/26/1991 7.47 10.07 2.60 6.36

12/20/1991 7.72 10.16 2.44 6.12

1/20/1992

2/27-28/1992

6.63

6.46

7.09

6.83

0.46

0.37

7.39

7.572/27-28/1992 6.46 6.83 0.37 7.57

3/23/1992 6.77 7.59 0.82 7.22

4/22/1992 6.18 6.78 0.6 7.83

5/27-28/1992 6.91 9.42 2.51 6.92

6/24/1992 5.99 6.24 0.25 8.05

7/27/1992 6.66 7.1 0.44 7.36

8/26/1992 5.59 5.8 0.21 8.45

9/29/1992 6.39 6.97 0.58 7.62

10/29/1992 6.51 7.11 0.6 7.5

11/25/1992 5.93 6.21 0.28 8.1

12/18/1992 5.99 6.26 0.27 8.05

1/28/1993 5.9 6.08 0.18 8.14

2/24/1993 6.2 6.42 0.22 7.84

3/30/1993 5.09 5.85 0.76 8.9

5/28/1993 6.61 9.12 2.51 7.22

8/9-10/1993 8.79 13.95 5.16 4.81

9/28/1993 7.48 11.29 3.81 6.24

10/29/1993 7.57 11.15 3.58 6.17

11/30/1993 6.4 7.45 1.05 7.57

12/27/1993 6.48 8.38 1.9 7.41

3/31/1994 6.35 7.33 0.98 7.62

9/9/1994 6.02 6.64 0.62 7.98

9/29/1994 6.08 9.06 2.98 7.71

11/23/1994 5.75 8.02 2.27 8.11

1/4/1995 5.61 7.87 2.26 8.25

2/8/1995 6.08 8.15 2.07 7.79

3/16/1995 5.82 8.19 2.37 8.03

5/25/1995 7.05 7.81 0.76 6.94

9/30/1995 6.08 7.43 1.35 7.86

10/2/2003 6.87 7.28 0.41 7.11

11/25-26/2008 5.65 7.35 1.7 6.93

3/5/2009 7.21 8.63 1.42 5.43

6/30/2009 6.41 7.28 0.87 6.38

9/23/2009 6.93 8.04 1.11 5.83

12/29/2009 5.99 6.75 0.76 6.82

4/28/2015 5.53 7.00 1.47 8.32

AW-18 14.06
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 12.14 13.38 1.24 4.19

7/23/1991 11.46 11.87 0.41 5.00

8/22/1991 11.58 12.03 0.45 4.87

9/26/1991 12.04 12.62 0.58 4.39

10/25-26/1991 12.24 12.78 0.54 4.20

11/26/1991

12/20/1991

12.76

12.92

13.70

14.29

0.94

1.37

3.62

3.398/28/1990 -- 12.14 -- 4.75

7/23/1991 -- 9.29 -- 7.60

8/22/1991 -- 9.85 -- 7.04

5/1/2015 11.40 11.80 0.4 5.43

9/26/1991 -- 11.54 -- 5.35

10/25-26/1991 -- 12.42 -- 4.47

11/26/1991 -- 13.20 -- 3.69

12/20/1991 -- 13.53 -- 3.36

1/20/1992 -- 11.16 -- 5.73

2/27-28/1992 -- 12.00 -- 4.89

3/23/1992 -- 4.21 -- 12.68

4/22/1992 11.50 11.51 0.01 5.39

5/27-28/1992 -- 12.76 -- 4.13

6/24/1992 -- 10.47 -- 6.42

7/27/1992 -- 12.05 -- 4.84

8/26/1992 -- 7.57 -- 9.32

9/29/1992 -- 10.30 -- 6.59

10/29/1992 -- 11.32 -- 5.57

11/25/1992 -- 10.02 -- 6.87

12/18/1992 -- 10.96 -- 5.93

1/28/1993 -- 9.04 -- 7.85

2/24/1993 -- 9.89 -- 7.00

3/30/1993 -- 9.01 -- 7.88

5/28/1993 -- 12.51 -- 4.38

8/9-10/1993 -- 13.67 -- 3.22

9/28/1993 -- 13.02 -- 3.87

10/29/1993 -- 12.95 -- 3.94

11/30/1993 -- 11.67 -- 5.22

12/27/1993 -- 12.62 -- 4.27

3/31/1994 -- 12.43 -- 4.46

9/9/1994 -- 11.61 -- 5.28

9/29/1994 -- 12.21 -- 4.68

11/23/1994 -- 11.50 -- 5.39

1/4/1995 -- 11.12 -- 5.77

2/8/1995 -- 12.63 -- 4.26

3/16/1995 -- 12.18 -- 4.71

5/25/1995 -- 12.85 -- 4.04

9/30/1995 -- 10.55 -- 6.34

10/2/2003 -- 11.68 -- 5.21

11/25-26/2008 -- 8.85 -- 6.82

3/5/2009 -- 13.24 -- 2.43

6/30/2009 -- 12.07 -- 3.60

9/23/2009 -- 11.78 -- 3.89

12/29/2009 -- 11.29 -- 4.38

3/24/2010 -- 10.50 -- 5.17

5/1/2015 -- 11.17 -- 4.50

AW-19

16.89

16.52

16.89

AW-20

15.67
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

AW-21

AW-21 AW-21 AW-21 

8/28/1990

7/23/1991

14.12

14.12

11.55

-- 11.27

12.06

12.01

0.51

-- 0.08

2.47

2.118/28/1990 11.85 18.44 6.59 2.77

7/23/1991 11.06 19.87 8.81 3.18

8/22/1991 10.99 19.32 8.33 3.33

9/26/1991 11.45 18.41 6.96 3.11

10/25-26/1991 11.84 16.76 4.92 3.06

11/26/1991 12.63 16.52 3.89 2.45

12/20/1991 13.25 17.93 4.68 1.69

1/20/1992 12.40 14.49 2.09 2.98

2/27-28/1992 12.30 17.52 5.22 2.55

3/23/1992 12.60 18.11 5.51 2.20

4/22/1992 12.34 16.41 4.07 2.71

5/27-28/1992 12.09 15.79 3.70 3.02

6/24/1992 11.53 16.88 5.35 3.30

7/27/1992 12.13 17.15 5.02 2.76

8/26/1992 10.92 15.13 4.21 4.10

9/29/1992 11.24 14.26 3.02 3.99

10/29/1992 11.90 14.44 2.54 3.41

11/25/1992 11.78 13.89 2.11 3.60

12/18/1992 12.08 14.67 2.59 3.22

1/28/1993 11.43 14.08 2.65 3.86

2/24/1993 12.19 15.01 2.82 3.07

3/30/1993 11.91 14.50 2.59 3.39

5/28/1993 12.85 16.64 3.79 2.25

8/9-10/1993 13.18 16.87 3.69 1.93

9/28/1993 12.94 16.74 3.80 2.15

10/29/1993 12.44 15.24 2.80 2.82

11/30/1993 12.11 15.84 3.73 3.00

12/27/1993 12.73 17.85 5.12 2.14

3/31/1994 12.55 16.47 3.92 2.52

9/9/1994 11.15 14.78 3.63 3.97

9/29/1994 11.94 18.59 6.65 2.67

11/23/1994 11.40 17.17 5.77 3.36

1/4/1995 11.41 16.26 4.85 3.51

2/8/1995 12.84 18.76 5.92 1.89

3/16/1995 12.11 16.41 4.30 2.90

5/25/1995 12.40 25.45 13.05 1.12

9/30/1995 11.11 17.17 6.06 3.60

10/2/2003 11.30 15.55 4.25 3.59

11/25-26/2008 -- 8.70 -- 6.43

3/6/2009 -- -- -- --

6/30/2009

9/23/2009 -- -- -- --

12/29/2009

3/24/2010

4/27/2015 11.85 14.81 2.96 2.85

15.74

DRY

Not Accessible - Blocked by Equipment

Not Accessible - Blocked by Equipment

AW-22

15.13
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 6.08 10.45 4.37 9.31

7/23/1991 5.46 7.83 2.37 10.54

8/22/1991 5.15 8.26 3.11 10.77

9/26/1991 6.60 8.92 2.32 9.40

10/25-26/1991 7.29 8.91 1.62 8.79

11/26/1991 7.79 9.27 1.48 8.31

12/20/1991 8.28 10.04 1.76 7.79

1/20/1992 6.75 8.49 1.74 9.32

2/27-28/1992 6.03 8.19 2.16 9.99

3/23/1992 6.43 8.39 1.96 9.61

4/22/1992 5.92 8.00 2.08 10.11

5/27-28/1992 7.95 8.61 0.66 8.24

6/24/1992 5.26 7.99 2.73 10.70

7/27/1992 5.89 8.43 2.54 10.09

8/26/1992 3.45 7.94 4.49 12.32

9/29/1992 5.70 8.49 2.79 10.25

10/29/1992 6.39 8.59 2.20 9.63

11/25/1992 5.53 8.00 2.47 10.46

12/18/1992 6.15 7.85 1.70 9.92

1/28/1993 5.73 7.44 1.71 10.34

2/24/1993 6.24 7.90 1.66 9.84

3/30/1993 4.78 7.64 2.86 11.17

5/28/1993 6.87 8.21 1.34 9.24

8/9-10/1993 8.18 9.41 1.23 7.94

9/28/1993 7.28 8.20 0.92 8.88

10/29/1993 7.75 8.74 0.99 8.40

11/30/1993 6.34 7.95 1.61 9.74

12/27/1993 6.80 8.13 1.33 9.31

3/31/1994 6.40 7.71 1.31 9.72

9/9/1994 4.73 7.68 2.95 11.21

9/29/1994 5.93 8.01 2.08 10.10

11/23/1994 5.65 7.89 2.24 10.36

1/4/1995 5.73 7.56 1.83 10.33

2/8/1995 6.25 8.38 2.13 9.78

3/16/1995 6.32 8.12 1.80 9.74

5/25/1995 7.38 7.73 0.35 8.84

9/30/1995 5.22 8.92 3.70 10.63

10/2/2003 5.97 8.41 2.44 9.80

11/25-26/2008 6.10 9.00 2.90 9.36

3/5/2009 7.24 8.55 1.31 8.54

6/30/2009 6.58 8.88 2.30 9.12

9/23/2009 6.79 9.40 2.61 8.87

12/29/2009 6.67 8.66 1.99 9.08

AW-23

16.26

16.04
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 4.35 -- 8.03

7/23/1991 -- 3.03 -- 9.35

8/22/1991 -- 3.51 -- 8.87

9/26/1991 -- 4.78 -- 7.60

10/25-26/1991 -- 4.87 -- 7.51

11/26/1991 -- 5.25 -- 7.13

12/20/1991 -- 5.49 -- 6.89

1/20/1992 -- 3.64 -- 8.74

2/27-28/1992 -- 3.61 -- 8.77

3/23/1992 -- 3.64 -- 8.74

4/22/1992 -- 3.14 -- 9.24

5/27-28/1992 -- 4.90 -- 7.48

6/24/1992 -- 3.21 -- 9.17

7/27/1992 -- 4.55 -- 7.83

8/26/1992 -- 2.25 -- 10.13

9/29/1992 -- 3.19 -- 9.19

10/29/1992 -- 4.10 -- 8.28

11/25/1992 -- 3.00 -- 9.38

12/18/1992 -- 3.50 -- 8.88

1/28/1993 -- 3.52 -- 8.86

2/24/1993 -- 3.82 -- 8.56

3/30/1993 -- 2.88 -- 9.50

5/28/1993 -- 5.41 -- 6.97

8/9-10/1993 -- 6.88 -- 5.50

9/28/1993 -- 4.40 -- 7.98

10/29/1993 -- 4.76 -- 7.62

11/30/1993 -- 3.90 -- 8.48

12/27/1993 -- 3.89 -- 8.49

3/31/1994 -- 4.41 -- 7.97

9/9/1994 -- 3.22 -- 9.16

9/29/1994 -- 4.11 -- 8.27

11/23/1994 -- 3.60 -- 8.78

1/4/1995 -- 3.51 -- 8.87

2/8/1995 -- 4.19 -- 8.19

3/16/1995 -- 4.06 -- 8.32

5/25/1995 -- 5.20 -- 7.18

9/30/1995 -- 3.88 -- 8.50

10/2/2003 -- 4.57 -- 7.81

11/25-26/2008 -- -- -- --

3/6/2009 -- 4.55 -- 6.81

6/30/2009 -- 4.70 -- 6.66

9/23/2009 -- 5.00 -- 6.36

12/29/2009

4/30/2015 -- 3.51 -- 7.85

12.38

Not Accessible - Under Water

AW-24

11.36

Page 17 of 61



Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 5.68 -- 8.87

7/23/1991 -- 4.57 -- 9.98

8/22/1991 -- 4.97 -- 9.58

9/26/1991 -- 6.11 -- 8.44

10/25-26/1991 -- 6.35 -- 8.20

11/26/1991 -- 6.66 -- 7.89

12/20/1991 -- 6.85 -- 7.70

1/20/1992 -- 5.17 -- 9.38

2/27-28/1992 -- 5.45 -- 9.10

3/23/1992 -- 5.70 -- 8.85

4/22/1992 -- 4.89 -- 9.66

5/27-28/1992 -- 6.29 -- 8.26

6/24/1992 -- 5.26 -- 9.29

7/27/1992 -- 5.78 -- 8.77

8/26/1992 -- 3.78 -- 10.77

9/29/1992 -- 5.44 -- 9.11

10/29/1992 -- 5.82 -- 8.73

11/25/1992 -- 4.55 -- 10.00

12/18/1992 -- 5.33 -- 9.22

1/28/1993 -- 5.21 -- 9.34

2/24/1993 -- 5.70 -- 8.85

3/30/1993 -- 4.41 -- 10.14

5/28/1993 -- 6.59 -- 7.96

8/9-10/1993 -- 7.32 -- 7.23

9/28/1993 -- 6.37 -- 8.18

10/29/1993 -- 6.55 -- 8.00

11/30/1993 -- 5.62 -- 8.93

12/27/1993 -- 5.85 -- 8.70

3/31/1994 -- 6.05 -- 8.50

9/9/1994 -- 4.77 -- 9.78

9/29/1994 -- 5.53 -- 9.02

11/23/1994 9.29 14.55 5.26 4.21

1/4/1995 -- 5.12 -- 9.43

2/8/1995 -- 5.83 -- 8.72

3/16/1995 -- 5.69 -- 8.86

5/25/1995 -- 6.50 -- 8.05

9/30/1995 -- 5.31 -- 9.24

10/2/2003 -- 5.78 -- 8.77

11/25-26/2008 -- 4.50 -- 9.00

3/5/2009 -- 5.47 -- 8.03

6/30/2009 -- 5.67 -- 7.83

9/23/2009 -- 5.80 -- 7.70

12/29/2009 -- 4.18 -- 9.32

4/30/2015 -- 4.56 -- 8.94

14.55

AW-25

13.50
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 4.86 -- 8.65

7/23/1991 -- 3.13 -- 10.38

8/22/1991 -- 3.51 -- 10.00

9/26/1991 -- 4.89 -- 8.62

10/25-26/1991 -- 5.57 -- 7.94

11/26/1991 -- 5.79 -- 7.72

12/20/1991 -- 6.02 -- 7.49

1/20/1992 -- 4.16 -- 9.35

2/27-28/1992 -- 3.88 -- 9.63

3/23/1992 -- 4.50 -- 9.01

4/22/1992 -- 3.11 -- 10.40

5/27-28/1992 -- 4.97 -- 8.54

6/24/1992 -- 3.66 -- 9.85

7/27/1992 -- 4.64 -- 8.87

8/26/1992 -- 2.43 -- 11.08

9/29/1992 -- 3.80 -- 9.71

10/29/1992 -- 4.25 -- 9.26

11/25/1992 -- 3.24 -- 10.27

12/18/1992 -- 3.98 -- 9.53

1/28/1993 -- 3.57 -- 9.94

2/24/1993 -- 4.20 -- 9.31

3/30/1993 -- 3.08 -- 10.43

5/28/1993 -- 5.54 -- 7.97

8/9-10/1993 -- 6.48 -- 7.03

9/28/1993 -- 5.48 -- 8.03

10/29/1993 -- 5.65 -- 7.86

11/30/1993 -- 4.50 -- 9.01

12/27/1993 4.68 4.69 0.01 8.83

3/31/1994 -- 4.96 -- 8.55

9/9/1994 -- 3.95 -- 9.56

9/29/1994 -- 4.77 -- 8.74

11/23/1994 -- 4.26 -- 9.25

1/4/1995 -- 4.09 -- 9.42

2/8/1995 -- 4.95 -- 8.56

3/16/1995 -- 4.81 -- 8.70

5/25/1995 -- 6.26 -- 7.25

9/30/1995 -- 4.34 -- 9.17

10/2/2003 -- 5.22 -- 8.29

11/25-26/2008 -- 3.10 -- 9.37

3/5/2009 -- 4.35 -- 8.12

6/30/2009 -- 4.58 -- 7.89

9/23/2009 -- 4.70 -- 7.77

12/29/2009 -- 3.17 -- 9.30

04/28/2015 -- 3.63 -- 8.84

13.51

AW-26

12.47
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 5.97 -- 8.61

7/23/1991 -- 4.70 -- 9.88

8/22/1991 -- 5.14 -- 9.44

9/26/1991 -- 6.30 -- 8.28

10/25-26/1991 -- 6.51 -- 8.07

11/26/1991 -- 6.78 -- 7.80

12/20/1991 -- 6.95 -- 7.63

1/20/1992 -- 4.98 -- 9.60

2/27-28/1992 -- 5.74 -- 8.84

3/23/1992 -- 6.00 -- 8.58

4/22/1992 -- 5.04 -- 9.54

5/27-28/1992 -- 6.51 -- 8.07

6/24/1992 -- 5.50 -- 9.08

7/27/1992 -- 5.96 -- 8.62

8/26/1992 -- 3.96 -- 10.62

9/29/1992 -- 5.64 -- 8.94

10/29/1992 -- 6.06 -- 8.52

11/25/1992 -- 4.54 -- 10.04

12/18/1992 -- 5.57 -- 9.01

1/28/1993 5.42 5.44 0.02 9.14

2/24/1993 -- 5.80 -- 8.78

3/30/1993 -- 4.79 -- 9.79

5/28/1993 -- 6.69 -- 7.89

8/9-10/1993 -- 7.29 -- 7.29

9/28/1993 -- 6.48 -- 8.10

10/29/1993 6.63 6.65 0.02 7.95

11/30/1993 -- 5.75 -- 8.83

12/27/1993 -- 5.95 -- 8.63

3/31/1994 -- 6.24 -- 8.34

9/9/1994 -- 4.76 -- 9.82

9/29/1994 -- 5.54 -- 9.04

11/23/1994 -- 5.43 -- 9.15

1/4/1995

2/8/1995

--

--

5.44

5.96

--

--

9.14

8.622/8/1995 --

--

5.96 --

--

8.62

3/16/1995 --

--

5.94 --

--

8.64

5/25/1995 --

--

6.76 --

--

7.82

9/30/1995 --

--

5.43 --

--

9.15

10/2/2003 --

--

6.13 --

--

8.45

11/25-26/2008 --

--

5.1 --

--

8.42

3/5/2009 --

--

5.65 --

--

7.87

6/30/2009 --

--

5.94 --

--

7.58

9/23/2009 --

--

6.06 --

--

7.46

12/29/2009 --

--

4.65 --

--

8.87

4/30/2015 -- 4.57 -- 10.01

AW-27 14.58
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 6.55 -- 8.37

7/23/1991 -- 4.92 -- 10.00

8/22/1991 -- 5.13 -- 9.79

9/26/1991 -- -- -- --

10/25-26/1991 -- -- -- --

11/26/1991 -- -- -- --

12/20/1991 -- 5.98 -- 8.94

1/20/1992 -- 3.95 -- --

2/27-28/1992 -- 3.74 -- 10.84

3/23/1992 -- 3.99 -- 10.93

4/22/1992 -- 3.07 -- 11.85

5/27-28/1992 -- 4.02 -- 10.56

6/24/1992 -- 3.21 -- 11.71

7/27/1992 -- 3.62 -- 11.30

8/26/1992 -- 2.16 -- 12.76

9/29/1992 -- 2.99 -- 11.93

10/29/1992 -- 3.24 -- 11.68

11/25/1992 -- 3.07 -- 11.85

12/18/1992 -- -- -- --

1/28/1993 -- -- -- --

2/24/1993 -- -- -- --

3/30/1993 -- -- -- --

5/28/1993

8/9-10/1993 -- -- -- --

9/28/1993 -- -- -- --

10/29/1993 -- -- -- --

11/30/1993 -- -- -- --

12/27/1993 -- -- -- --

3/31/1994 -- -- -- --

9/9/1994 -- -- -- --

9/29/1994

11/23/1994

--

--

--

--

--

--

--

--1/23/1994 --

--

--

--

--

--

--

--1/4/1995 --

--

--

--

--

--

--

--2/8/1995 --

--

--

--

--

--

--

--3/16/1995 --

--

--

--

--

--

--

--5/25/1995 --

--

--

--

--

--

--

--9/30/1995 --

--

--

--

--

--

--

--11/25-26/2008 --

--

--

--

--

--

--

--3/6/2009 --

--

--

--

--

--

--

--6/30/2009 --

--

--

--

--

--

--

--9/23/2009 --

--

--

--

--

--

--

--12/29/2009 --

--

--

--

--

--

--

--3/24/2010 --

--

--

--

--

--

--

--4/29/2015 --

--

3.75 -- 11.17

Well Not Present

14.92

AW-28

14.92
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 5.29 -- 8.44

7/23/1991 -- 3.95 -- 9.78

8/22/1991 -- 4.54 -- 9.19

9/26/1991 -- 5.68 -- 8.05

10/25-26/1991 -- 5.86 -- 7.87

11/26/1991 -- 5.98 -- 7.75

12/20/1991 -- 6.19 -- 7.54

1/20/1992 -- 4.10 -- 9.63

2/27-28/1992 -- 4.86 -- 8.87

3/23/1992 -- 5.12 -- 8.61

4/22/1992 -- 4.02 -- 9.71

5/27-28/1992 -- 5.85 -- 7.88

6/24/1992 -- 4.83 -- 8.90

7/27/1992 -- 5.39 -- 8.34

8/26/1992 -- 2.81 -- 10.92

9/29/1992 -- 4.90 -- 8.83

10/29/1992 -- 5.20 -- 8.53

11/25/1992 -- 3.74 -- 9.99

12/18/1992 -- 4.77 -- 8.96

1/28/1993 -- 4.65 -- 9.08

2/24/1993 -- 5.04 -- 8.69

3/30/1993 -- 4.05 -- 9.68

5/28/1993 -- 6.02 -- 7.71

8/9-10/1993 -- 6.76 -- 6.97

9/28/1993 -- 5.90 -- 7.83

10/29/1993 -- 6.04 -- 7.69

11/30/1993 -- 4.95 -- 8.78

12/27/1993 -- 5.05 -- 8.68

3/31/1994

9/9/1994

--

--

5.43

3.98

--

--

8.30

9.759/9/1994 --

--

3.98 --

--

9.75

9/29/1994 --

--

4.89 --

--

8.84

11/23/1994 --

--

4.75 --

--

8.98

1/4/1995 --

--

4.62 --

--

9.11

2/8/1995 --

--

5.17 --

--

8.56

3/16/1995 --

--

5.18 --

--

8.55

5/25/1995 --

--

6.23 --

--

7.5

9/30/1995 --

--

4.69 --

--

9.04

10/2/2003 --

--

5.56 --

--

8.17

11/25-26/2008 --

--

4.45 --

--

8.23

3/5/2009 --

--

4.6 --

--

8.08

6/30/2009 --

--

5.37 --

--

7.31

9/23/2009 --

--

5.41 --

--

7.27

12/29/2009 --

--

4.08 --

--

8.6

AW-29 13.73
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 6.25 -- 8.17

7/23/1991 3.42 3.45 0.03 10.99

8/22/1991 3.83 3.87 0.04 10.58

9/26/1991 5.55 5.58 0.03 --

10/25-26/1991 6.13 6.15 0.02 8.29

11/26/1991 -- 6.48 -- 7.94

12/20/1991 -- 6.66 -- 7.76

1/20/1992 -- 5.25 -- 9.17

2/27-28/1992 -- 4.54 -- 9.88

3/23/1992 -- 4.80 -- 9.62

4/22/1992 -- 3.50 -- 10.92

5/27-28/1992 -- 5.56 -- 8.86

6/24/1992 -- 4.10 -- 10.32

7/27/1992 -- 4.73 -- 9.69

8/26/1992 -- 2.48 -- 11.94

9/29/1992 -- 4.21 -- 10.21

10/29/1992 -- 4.98 -- 9.44

11/25/1992 -- 3.87 -- 10.55

12/18/1992 -- 4.59 -- 9.83

1/28/1993 -- 4.11 -- 10.31

2/24/1993 -- 4.74 -- 9.68

3/30/1993 -- 3.40 -- 11.02

5/28/1993 -- 6.00 -- 8.42

8/9-10/1993 -- 7.09 -- 7.33

9/28/1993 -- 6.26 -- 8.16

10/29/1993 -- 6.51 -- 7.91

11/30/1993

12/27/1993

--

--

5.48

5.75

--

--

8.94

8.6712/27/1993 --

--

5.75 --

--

8.67

3/31/1994 --

--

5.69 --

--

8.73

9/9/1994 --

--

4.9 --

--

9.52

9/29/1994 8.44 9.03 0.59 5.86

11/23/1994 -- 4.85 -- 9.57

1/4/1995 -- 4.89 -- 9.53

2/8/1995 -- 5.53 -- 8.89

3/16/1995 -- 5.46 -- 8.96

5/25/1995 -- 6.51 -- 7.91

9/30/1995 -- 4.79 -- 9.63

10/2/2003 -- 5.95 -- 8.47

11/25-26/2008 -- 3.6 -- 9.8

3/5/2009 -- 5.33 -- 8.07

6/30/2009 -- 5.43 -- 7.97

9/23/2009 -- 5.37 -- 8.03

12/29/2009 -- 3.22 -- 10.18

4/28/2015 -- 4.34 -- 10.08

AW-30 14.42
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 6.14 -- 8.41

7/23/1991 -- 4.63 -- 9.92

8/22/1991 -- 5.17 -- 9.38

9/26/1991 -- 6.55 -- 8.00

10/25-26/1991 -- 6.84 -- 7.71

11/26/1991 -- 7.17 -- 7.38

12/20/1991 -- 7.32 -- 7.23

1/20/1992 -- 5.09 -- 9.46

3/23/1992 -- 6.29 -- 8.26

4/22/1992 -- 4.89 -- 9.66

5/27-28/1992 -- 6.77 -- 7.78

6/24/1992 -- 5.55 -- 9.00

7/27/1992 -- 6.13 -- 8.42

8/26/1992 -- 3.58 -- 10.97

9/29/1992 -- 7.80 -- 6.75

10/29/1992 -- 6.18 -- 8.37

11/25/1992 -- 4.20 -- 10.35

12/18/1992 -- 5.72 -- 8.83

1/28/1993 -- 5.38 -- 9.17

2/24/1993 -- 5.91 -- 8.64

3/30/1993 -- 4.74 -- 9.81

5/28/1993 -- 6.81 -- 7.74

8/9-10/1993 -- 7.65 -- 6.90

9/28/1993 -- 7.02 -- 7.53

10/29/1993

11/30/1993

--

--

7.12

5.87

--

--

7.43

8.6811/30/1993 --

--

5.87 --

--

8.68

12/27/1993 --

--

6.2 --

--

8.35

3/31/1994 --

--

6.37 --

--

8.18

9/9/1994 --

--

4.94 --

--

9.61

9/29/1994 --

--

5.66 --

--

8.89

11/23/1994 --

--

5.34 --

--

9.21

1/4/1995 --

--

5.34 --

--

9.21

2/8/1995 --

--

6.16 --

--

8.39

3/16/1995 --

--

6.01 --

--

8.54

5/25/1995 --

--

7.22 --

--

7.33

9/30/1995 --

--

5.28 --

--

9.27

10/2/2003 --

--

6.6 --

--

7.95

11/25-26/2008 --

--

2.3 --

--

8

3/5/2009 --

--

2.4 --

--

7.9

6/30/2009 --

--

2.33 --

--

7.97

9/23/2009 --

--

2.8 --

--

7.5

12/29/2009 --

--

1.78 --

--

8.52

5/1/2015 -- 2.10 -- 12.45

AW-31 14.55
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 8.62 10.55 1.93 6.46

7/23/1991 7.21 9.00 1.79 7.90

8/22/1991 7.32 9.25 1.93 7.76

9/26/1991 9.29 10.33 1.04 5.97

10/25-26/1991 9.95 11.80 1.85 5.15

11/26/1991 10.81 13.16 2.35 4.19

12/20/1991 11.30 13.13 1.83 3.80

1/20/1992 8.93 9.83 0.90 6.36

3/23/1992 9.53 10.25 0.72 5.80

4/22/1992 7.63 8.56 0.93 7.65

5/27-28/1992 10.12 10.81 0.69 5.21

6/24/1992 7.93 9.19 1.26 7.29

7/27/1992 8.78 9.37 0.59 6.57

8/26/1992 6.74 7.35 0.61 8.61

9/29/1992 7.89 8.90 1.01 7.38

10/29/1992 8.54 9.01 0.47 6.84

11/25/1992 7.24 8.46 1.22 7.99

12/18/1992 8.16 8.69 0.53 7.20

1/28/1993 7.46 8.55 1.09 7.79

2/24/1993 8.20 8.94 0.74 7.12

3/30/1993 7.40 7.82 0.42 7.99

5/28/1993 10.14 11.92 1.78 4.97

8/9-10/1993 10.85 12.87 2.02 4.22

9/28/1993

10/29/1993

9.83

10.35

10.76

11.85

0.93

1.50

5.45

10/29/1993 10.35 11.85 1.5 4.82

11/30/1993 8.66 9.46 0.8 6.65

12/27/1993 10.21 11.57 1.36 4.99

3/31/1994 9.85 10.4 0.55 5.51

9/9/1994 7.67 8.04 0.37 7.73

9/29/1994 7.79 8.18 0.39 7.6

11/23/1994 7.59 18.2 10.61 5.76

1/4/1995 7.69 7.98 0.29 7.72

2/8/1995 8.55 8.65 0.1 6.9

3/16/1995 8.48 8.96 0.48 6.89

5/25/1995 10.24 10.4 0.16 5.2

9/30/1995 7.83 8.82 0.99 7.44

10/2/2003 9.73 9.83 0.1 5.72

11/25-26/2008 -- 9.5 -- 4.89

3/6/2009 -- 10.79 -- 3.6

6/30/2009 -- 9.23 -- 5.16

9/23/2009 -- 9.67 -- 4.72

12/29/2009 -- 9.05 -- 5.34

12/13/2010 11.59 11.6 0.01 2.8

4/30/2015 -- 7.76 -- 7.71

AW-32 15.47
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 5.97 -- 8.21

7/23/1991 -- 4.68 -- 9.50

8/22/1991 -- 5.16 -- 9.02

9/26/1991 -- 6.02 -- 8.16

10/25-26/1991 -- 6.38 -- 7.80

11/26/1991 -- 6.65 -- 7.53

12/20/1991 -- 6.59 -- 7.59

1/20/1992 -- 5.16 -- 9.02

3/23/1992 -- 5.83 -- 8.35

4/22/1992 -- 5.05 -- 9.13

5/27-28/1992 -- 6.27 -- 7.91

6/24/1992 -- 5.35 -- 8.83

7/27/1992 -- 5.70 -- 8.48

8/26/1992 -- 4.25 -- 9.93

9/29/1992 -- 5.45 -- 8.73

11/25/1992 -- 14.94 -- -0.76

12/18/1992 -- 5.53 -- 8.65

1/28/1993 -- 5.34 -- 8.84

2/24/1993 -- 5.63 -- 8.55

3/30/1993 -- 4.91 -- 9.27

5/28/1993 -- 6.33 -- 7.85

8/9-10/1993

9/28/1993

--

--

7.03 --

--

7.15

9/28/1993 --

--

6.27 --

--

7.91

10/29/1993 --

--

6.46 --

--

7.72

11/30/1993 --

--

5.75 --

--

8.43

12/27/1993 --

--

5.83 --

--

8.35

3/31/1994 --

--

5.79 --

--

8.39

9/9/1994 --

--

4.93 --

--

9.25

9/29/1994 5.33 5.34 0.01 8.84

11/23/1994 -- 5.2 -- 8.98

1/4/1995 -- 5.21 -- 8.97

2/8/1995 -- 5.64 -- 8.54

3/16/1995 -- 5.64 -- 8.54

5/25/1995 -- 6.45 -- 7.73

9/30/1995 -- 5.11 -- 9.07

10/2/2003 -- 5.91 -- 8.27

11/25-26/2008 -- 5.32 -- 7.76

3/5/2009 -- 5.4 -- 7.68

6/30/2009 -- 5.31 -- 7.77

9/23/2009 -- 5.6 -- 7.48

12/29/2009 -- 4.58 -- 8.5

4/30/2015 -- 4.01 -- 10.17

AW-33 14.18
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 6.58 7.32 0.74 6.98

7/23/1991 5.39 5.99 0.60 8.82

8/22/1991 5.41 6.16 0.75 8.78

9/26/1991 6.17 7.12 0.95 7.99

10/25-26/1991 7.46 8.49 1.03 6.69

11/26/1991 8.84 10.03 1.19 5.28

12/20/1991 9.09 10.37 1.28 5.02

1/20/1992 6.35 6.98 0.63 7.86

3/23/1992 6.66 7.46 0.80 7.52

4/22/1992 6.50 6.80 0.30 7.76

5/27-28/1992 6.66 7.49 0.83 7.52

6/24/1992 5.75 6.24 0.49 8.48

7/27/1992 6.04 6.63 0.59 8.17

8/26/1992 4.96 5.95 0.99 9.19

9/29/1992 5.78 6.24 0.46 8.45

11/25/1992 6.21 6.48 0.27 8.05

12/18/1992 6.20 6.71 0.51 8.02

1/28/1993 6.06 6.36 0.30 8.20

2/24/1993 5.78 6.10 0.32 8.47

3/30/1993 5.83 6.12 0.29 8.43

5/28/1993 8.05 8.84 0.79 6.13

8/9-10/1993

9/28/1993

9.74

6.76

10.85

7.47

1.11

0.71

4.39

7.439/28/1993 6.76 7.47 0.71 7.44

10/29/1993 7.42 7.93 0.51 6.81

11/30/1993 5.87 6.23 0.36 8.38

12/27/1993 6.48 7.1 0.62 7.73

3/31/1994 6.61 7.19 0.58 7.61

9/9/1994 5.75 6.28 0.53 8.47

9/29/1994 5.85 6.22 0.37 8.40

11/23/1994 5.83 6.17 0.34 8.42

1/4/1995 5.87 6.18 0.31 8.38

2/8/1995 6.33 6.66 0.33 7.92

3/16/1995 6.27 6.68 0.41 7.97

5/25/1995 8.21 8.75 0.54 6.01

9/30/1995 5.48 5.89 0.41 8.76

9/30/1995 5.48 5.89 0.41 8.76

10/2/2003 -- 7.53 -- 6.77

11/25-26/2008 -- 7.82 -- 6.48

3/6/2009 -- 9.13 -- 5.17

6/30/2009 -- 8.15 -- 6.15

9/23/2009 -- 8.28 -- 6.02

12/29/2009 -- 7.65 -- 6.65

4/30/2015 -- 6.2 -- 8.10

AW-34 14.30
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 7.38 -- 7.65

7/23/1991 -- 5.45 -- 9.58

8/22/1991 -- 5.69 -- 9.34

9/26/1991 -- 6.65 -- 8.38

10/25-26/1991 -- 7.31 -- 7.72

11/26/1991 -- 7.85 -- 7.18

12/20/1991 -- 8.32 -- 6.71

1/20/1992 -- 7.36 -- 7.67

3/23/1992 -- 7.77 -- 7.26

4/22/1992 -- 7.50 -- 7.53

5/27-28/1992 -- 8.33 -- 6.70

6/24/1992 -- 6.82 -- 8.21

7/27/1992 -- 7.25 -- 7.78

8/26/1992 -- 5.46 -- 9.57

9/29/1992 -- 6.78 -- 8.25

11/25/1992 -- 7.38 -- 7.65

12/18/1992 -- 6.05 -- 8.98

1/28/1993 -- -- -- --

2/24/1993 -- -- -- --

3/30/1993 -- -- -- -- --

5/28/1993 -- -- -- -- --

8/9-10/1993 -- -- -- -- --

9/28/1993 -- -- -- -- --

10/29/1993 -- -- -- -- --

11/30/1993 -- -- -- -- --

12/27/1993 -- -- -- -- --

3/31/1994 -- -- -- -- --

9/9/1994 -- -- -- -- --

9/29/1994 -- -- -- -- --

11/23/1994 -- -- -- -- --

1/4/1995

2/8/1995

3/16/1995

5/25/1995

9/30/1995 15.03 -- -- -- --

AW-35

15.03

Well Not Present

Well Not Present

Well Not Present

Well Not Present
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 9.91 9.91 <0.01 4.74

7/23/1991 6.09 7.71 1.62 8.33

8/22/1991 6.80 7.91 1.11 7.69

9/26/1991 7.76 8.88 1.12 6.73

10/25-26/1991 8.16 9.24 1.08 6.34

11/26/1991 8.50 9.58 1.08 6.00

12/20/1991 8.34 9.45 1.11 6.15

1/20/1992 6.80 7.79 0.99 7.71

3/23/1992 6.71 7.55 0.84 7.82

4/22/1992 5.41 6.11 0.70 9.14

5/27-28/1992 7.17 7.94 0.77 7.37

6/24/1992 5.93 6.62 0.69 8.62

7/27/1992 6.56 7.29 0.73 7.99

8/26/1992 4.74 4.03 0.71 10.01

9/29/1992 6.20 6.93 0.73 8.35

11/25/1992 4.89 5.46 0.57 9.68

12/18/1992 6.02 6.51 0.49 8.56

1/28/1993 5.48 5.94 0.46 9.11

2/24/1993 4.80 6.00 1.20 9.68

3/30/1993 4.74 5.22 0.48 9.84

5/28/1993 7.05 7.53 0.48 7.53

8/9-10/1993 8.39 9.17 0.78 6.15

9/28/1993 7.48 8.00 0.52 7.10

10/29/1993 6.84 7.33 0.49 7.74

11/30/1993 5.94 6.19 0.25 8.68

12/27/1993

3/31/1994

6.29

6.16

6.62

6.39

0.33

0.23

8.31

8.463/31/1994 6.16 6.39 0.23 8.46

9/9/1994 5.1 5.27 0.17 9.53

9/29/1994 5.77 6.36 0.59 8.79

11/23/1994 5.35 5.47 0.12 9.28

1/4/1995 4.93 5.18 0.25 9.68

2/8/1995 6.04 6.28 0.24 8.57

3/16/1995 5.81 6.29 0.48 8.77

5/25/1995 -- DRY -- --

9/30/1995 5.39 5.51 0.12 9.24

11/25-26/2008 -- 4.35 -- 10.30

3/6/2009 -- 5.4 -- 9.25

6/30/2009 -- 5.81 -- 8.84

9/23/2009 -- 6 -- 8.65

12/29/2009 -- 4.31 -- 10.34

4/28/2015 -- 4.48 -- 10.17

AW-36 14.65
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 10.96 -- 3.87

7/23/1991 -- 10.16 -- 4.67

8/22/1991

9/26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

1/28/1993

3/30/1993

5/28/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

9/9/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

9/30/1995

11/25-26/2008 10.32 11.20 0.88 3.83

3/5/2009 12.06 12.09 0.03 2.26

6/30/2009 11.43 11.57 0.14 2.88

9/23/2009 11.01 11.02 0.01 3.32

12/29/2009 10.89 10.95 0.06 3.43

3/24/2010 11.42 11.51 0.09 2.90

5/01/2015 -- 10.33 -- 4.00

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

AW-37

14.33

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

14.83
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 5.92 17.60 11.68 4.40

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

1/28/1993 7.99 8.02 0.03 4.03

3/30/1993

5/28/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

9/9/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

9/30/1995

5/02/2015 4.02 4.98 0.96 7.87

AW-38 12.03

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 6.70 11.65 4.95 4.82

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

1/28/1993

3/30/1993

5/28/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

9/9/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

9/30/1995

AW-39 12.41

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 5.74 6.43 0.69 5.97

7/23/1991 4.33 4.80  7.63

8/22/1991 4.10 4.54 0.44 7.64

9/26/1991 4.72 5.28 0.56 6.99

10/25-26/1991 4.74 5.28 0.54 6.98

11/26/1991 4.92 5.40 0.48 6.81

12/20/1991 5.10 5.57 0.47 6.63

1/20/1992 4.03 4.41 0.38 7.72

3/23/1992 4.49 4.98 0.49 7.24

4/22/1992 3.59 3.91 0.32 8.17

5/27-28/1992 4.80 5.27 0.47 6.93

6/24/1992 4.00 4.40 0.40 7.74

7/27/1992 4.41 4.78 0.37 7.34

8/26/1992 2.15 2.58 0.43 9.59

9/29/1992 4.01 4.30 0.29 7.75

11/25/1992 2.89 2.91 0.02 8.92

12/18/1992 3.92 4.07 0.15 7.86

1/28/1993 3.19 4.10 0.91 8.47

2/24/1993 4.17 4.43 0.26 7.60

3/30/1993 3.30 3.42 0.12 8.49

5/28/1993 5.04 5.38 0.34 6.71

8/9-10/1993 5.35 5.58 0.23 6.42

9/28/1993 4.70 4.92 0.22 7.07

10/29/1993 4.75 5.00 0.25 7.02

11/30/1993 4.00 4.11 0.11 7.79

12/27/1993 4.20 4.37 0.17 7.58

3/31/1994 4.58 4.64 0.06 7.22

9/9/1994 -- 3.00 -- 8.81

9/29/1994 6.32 3.69 2.63 5.94

11/23/1994 -- 3.66 -- 8.15

1/4/1995 -- 3.83 -- 7.98

2/8/1995 -- 4.35 -- 7.46

3/16/1995 -- 4.35 -- 7.46

5/25/1995 -- 5.03 -- 6.78

9/30/1995

AW-40 11.81

DRY
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 9.49 -- 6.65

7/23/1991 -- 4.68 -- 7.73

8/22/1991

9/26/1991

--

--

8.75

9.38

--

--

7.39

6.769/26/1991 --

--

9.38 --

--

6.76

10/25-26/1991 --

--

9.93 --

--

6.21

11/26/1991 --

--

9.93 --

--

6.21

12/20/1991 --

--

10.25 --

--

5.89

1/20/1992 --

--

5.89 --

--

10.25

3/23/1992 --

--

9.08 --

--

7.06

4/22/1992 --

--

8.38 --

--

7.76

5/27-28/1992 --

--

9.35 --

--

6.79

6/24/1992 --

--

8.72 --

--

7.42

7/27/1992 --

--

9.2 --

--

6.94

8/26/1992 --

--

7.74 --

--

8.4

9/29/1992 --

--

8.88 --

--

7.26

11/25/1992 --

--

8.52 --

--

7.62

12/18/1992 --

--

9.06 --

--

7.08

1/28/1993 --

--

8.82 --

--

7.32

2/24/1993 --

--

9.16 --

--

6.98

3/30/1993 --

--

8.45 --

--

7.69

5/28/1993 --

--

1.1 --

--

15.04

8/9-10/1993 --

--

10.51 --

--

5.63

9/28/1993 --

--

9.85 --

--

6.29

10/29/1993 --

--

9.85 --

--

6.29

11/30/1993 --

--

9.3 --

--

6.84

12/27/1993 --

--

9.37 --

--

6.77

3/31/1994 --

--

9.51 --

--

6.63

9/9/1994 --

--

8.87 --

--

7.27

9/29/1994 --

--

9.39 --

--

6.75

11/23/1994 --

--

9.07 --

--

7.07

1/4/1995 --

--

8.85 --

--

7.29

2/8/1995 --

--

9.53 --

--

6.61

3/16/1995 --

--

9.29 --

--

6.85

5/25/1995 --

--

8.61 --

--

7.53

9/30/1995 --

--

9.06 --

--

7.08

9/23/2009 --

--

9.28 --

--

5.87

12/29/2009 --

--

8.11 --

--

7.04

4/28/2015 -- 8.14 -- 8.00

AW-41 16.14
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 6.18 -- 5.11

7/23/1991 -- 5.71 -- 6.10

8/22/1991 -- 5.42 -- 5.87

9/26/1991 -- 6.28 -- 5.01

10/25-26/1991 -- 6.65 -- 4.64

11/26/1991

12/20/1991

--

--

7.43

7.75

--

--

3.86

3.5412/20/1991 --

--

7.75 --

--

3.54

1/20/1992 --

--

6.29 --

--

5

3/23/1992 --

--

6.9 --

--

4.39

4/22/1992 --

--

6.17 --

--

5.12

5/27-28/1992 --

--

6.96 --

--

4.33

6/24/1992 --

--

5.99 --

--

5.3

7/27/1992 --

--

6.45 --

--

4.84

8/26/1992 --

--

5.1 --

--

6.19

9/29/1992 --

--

5.87 --

--

5.42

11/25/1992 --

--

5.82 --

--

5.47

12/18/1992 --

--

6.31 --

--

4.98

1/28/1993 --

--

5.46 --

--

5.83

2/24/1993 --

--

6.24 --

--

5.05

3/30/1993 --

--

5.13 --

--

6.16

5/28/1993 --

--

7.28 --

--

4.01

8/9-10/1993 --

--

7.54 --

--

3.75

9/28/1993 --

--

7.07 --

--

4.22

10/29/1993 --

--

6.7 --

--

4.59

11/30/1993 --

--

6.45 --

--

4.84

12/27/1993 --

--

6.99 --

--

4.3

3/31/1994 --

--

6.75 --

--

4.54

9/9/1994 --

--

5.55 --

--

5.74

9/29/1994 --

--

6.08 --

--

5.21

11/23/1994 --

--

5.75 --

--

5.54

1/4/1995 --

--

5.66 --

--

5.63

2/8/1995 --

--

6.54 --

--

4.75

3/16/1995 --

--

6.16 --

--

5.13

5/25/1995 --

--

7.12 --

--

4.17

9/30/1995 --

--

5.58 --

--

5.71

10/2/2003 --

--

6.5 --

--

4.79

11/25-26/2008 --

--

1.5 --

--

7.93

3/5/2009 --

--

1.49 --

--

7.94

6/30/2009 --

--

1.5 --

--

7.93

9/23/2009 --

--

1.94 --

--

7.49

12/29/2009 --

--

0.95 --

--

8.48

AW-42

11.29
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 3.35 -- 7.33

7/23/1991 -- 6.48 -- 9.66

8/22/1991 -- 1.22 -- 9.46

9/26/1991 -- 2.60 -- 8.08

10/25-26/1991

11/26/1991

--

--

2.92

3.31

--

--

7.76

7.3711/26/1991 --

--

3.31 --

--

7.37

12/20/1991 --

--

3.47 --

--

7.21

1/20/1992 --

--

2.28 --

--

8.4

3/23/1992 --

--

1.6 --

--

9.08

4/22/1992 --

--

1.11 --

--

9.57

5/27-28/1992 --

--

2.42 --

--

8.26

6/24/1992 --

--

1.06 --

--

9.62

7/27/1992 --

--

1.46 --

--

9.22

8/26/1992 --

--

0.35 --

--

10.33

9/29/1992 --

--

1 --

--

9.68

11/25/1992 --

--

1.15 --

--

9.53

12/18/1992 --

--

1.51 --

--

9.17

1/28/1993 --

--

1.02 --

--

9.66

2/24/1993 --

--

1.59 --

--

9.09

3/30/1993 --

--

0.74 --

--

9.94

5/28/1993 --

--

2.8 --

--

7.88

8/9-10/1993 --

--

3.89 --

--

6.79

9/28/1993 --

--

3.21 --

--

7.47

10/29/1993 --

--

3.44 --

--

7.24

11/30/1993 --

--

2.39 --

--

8.29

12/27/1993 --

--

2.45 --

--

8.23

3/31/1994 --

--

2.3 --

--

8.38

9/9/1994 --

--

1.78 --

--

8.9

9/29/1994 --

--

2.09 --

--

8.59

11/23/1994 --

--

1.45 --

--

9.23

1/4/1995 --

--

1.59 --

--

9.09

2/8/1995 --

--

2.16 --

--

8.52

3/16/1995 --

--

2.11 --

--

8.57

5/25/1995 --

--

3.07 --

--

7.61

9/30/1995 --

--

1.48 --

--

9.2

10.68AW-43
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

8/28/1990 -- 10.22 -- 4.08

7/23/1991 -- 7.29 -- 7.01

8/22/1991 -- 7.89 -- 6.41

9/26/1991 -- 9.10 -- 5.20

10/25-26/1991 -- 9.42 -- 4.88

11/26/1991 -- 9.93 -- 4.37

12/20/1991 -- 10.45 -- 3.85

1/20/1992 -- 9.09 -- 5.21

3/23/1992 -- 9.24 -- 5.06

4/22/1992

5/27-28/1992

--

--

6.82

9.69

--

--

7.48

4.615/27-28/1992 --

--

9.69 --

--

4.61

6/24/1992 --

--

7.89 --

--

6.41

7/27/1992 --

--

8.8 --

--

5.5

8/26/1992 --

--

3.55 --

--

10.75

9/29/1992 --

--

7.73 --

--

6.57

11/25/1992 --

--

6.58 --

--

7.72

12/18/1992 --

--

8.48 --

--

5.82

1/28/1993 --

--

7.07 --

--

7.23

2/24/1993 --

--

8.33 --

--

5.97

3/30/1993 --

--

6.57 --

--

7.73

5/28/1993 --

--

9.68 --

--

4.62

8/9-10/1993 --

--

10.86 --

--

3.44

9/28/1993 --

--

10.21 --

--

4.09

10/29/1993 --

--

9.98 --

--

4.32

11/30/1993 --

--

9.17 --

--

5.13

12/27/1993 --

--

10.12 --

--

4.18

3/31/1994 --

--

9.67 --

--

4.63

9/9/1994 --

--

8.66 --

--

5.64

9/29/1994 --

--

9.12 --

--

5.18

11/23/1994 --

--

8.55 --

--

5.75

1/4/1995 --

--

8.49 --

--

5.81

2/8/1995 --

--

9.87 --

--

4.43

3/16/1995 --

--

8.95 --

--

5.35

5/25/1995 --

--

10.01 --

--

4.29

9/30/1995 --

--

8.42 --

--

5.88

11/25-26/2008 --

--

9.1 --

--

4.31

3/5/2009 --

--

10.85 --

--

2.56

6/30/2009 --

--

10.2 --

--

3.21

9/23/2009 --

--

10.22 --

--

3.19

12/29/2009 --

--

8.51 --

--

4.90

4/30/2015 -- 7.74 -- 6.56

AW-44 14.30
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 5.49 -- -- --

8/22/1991 11.66 11.73 0.07 4.40

9/26/1991 -- 11.48 -- 4.59

10/25-26/1991 -- 11.59 -- 4.48

11/26/1991 -- 12.07 -- 4.00

12/20/1991 12.68 12.70 0.02 3.37

1/20/1992 -- 10.65 -- 5.42

3/23/1992 -- 12.30 -- 3.77

4/22/1992 12.01 12.04 0.03 4.06

5/27-28/1992 12.36 12.37 0.01 3.71

6/24/1992

7/27/1992

--

--

11.75

11.18

--

--

4.32

4.897/27/1992 --

--

11.18 --

--

4.89

8/26/1992 --

--

10.35 --

--

5.72

9/29/1992 --

--

10.79 --

--

5.28

11/25/1992 --

--

11.47 --

--

4.6

12/18/1992 --

--

11.94 --

--

14.52

1/28/1993 --

--

11.35 --

--

4.72

2/24/1993 --

--

11.69 --

--

4.38

3/30/1993 --

--

11.72 --

--

4.35

5/28/1993 --

--

12.37 --

--

3.7

8/9-10/1993 --

--

12.78 --

--

3.29

9/28/1993 --

--

12.36 --

--

3.71

10/29/1993 --

--

11.96 --

--

4.11

11/30/1993 --

--

11.65 --

--

4.42

12/27/1993 --

--

12.5 --

--

3.57

3/31/1994 --

--

12.15 --

--

3.92

9/9/1994 10.83 11.23 0.4 4.84

9/29/1994 11.95 12.46 0.51 3.61

11/23/1994 11.36 11.69 0.33 4.38

1/4/1995 11.48 11.86 0.38 4.21

2/8/1995 -- 12.87 -- 3.2

3/16/1995 11.98 12.37 0.39 3.7

5/25/1995 -- DRY -- --

9/30/1995 11.72 12.03 0.31 4.30

11/25-26/2008 11.6 14 2.4 4.12

3/6/2009 12.75 14.9 2.15 3.01

6/30/2009 12.39 13.88 1.49 3.46

9/23/2009 12.13 13.76 1.63 3.70

12/29/2009 11.49 13.51 2.02 4.29

3/24/2010 12.27 13.9 1.63 3.56

12/13/2010 12.71 13.75 1.04 3.21

4/30/2015 11.15 11.25 0.1 4.91

16.07AW-45
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 -- 9.80 -- 2.70

8/22/1991 -- -- -- --

9/26/1991 -- -- -- --

11/26/1991 -- -- -- --

12/20/1991 -- 11.53 -- 0.97

1/20/1992 -- 8.76 -- 3.74

3/23/1992 -- 9.85 -- 2.65

4/22/1992 -- 9.10 -- 3.40

5/27-28/1992 -- 9.50 -- 3.00

6/24/1992

7/27/1992

--

--

9.64

11.38

--

--

2.86

1.127/27/1992 --

--

11.38 --

--

1.12

8/26/1992 --

--

8.66 --

--

3.84

9/29/1992 --

--

8.11 --

--

4.39

11/25/1992 --

--

9.47 --

--

3.03

12/18/1992 12.45 10.49 0.04 2.01

1/28/1993 8.81 8.83 0.02 3.67

2/24/1993 9.2 9.21 0.01 3.29

3/30/1993 9.53 9.54 0.01 2.96

5/28/1993 -- -- -- --

8/9-10/1993 -- -- -- --

9/28/1993 -- -- -- --

10/29/1993 -- 9.18 -- 3.32

11/30/1993 -- 9.05 -- 3.45

12/27/1993 -- 10.37 -- 2.13

3/31/1994 -- 9.5 -- 3

9/9/1994 8.28 8.3 0.02 4.22

9/29/1994 9.95 10.31 0.36 2.19

11/23/1994 -- 8.54 -- 3.96

1/4/1995 -- 8.29 -- 4.21

2/8/1995 -- 9.76 -- 2.74

3/16/1995 -- 9.54 -- 2.96

5/25/1995 -- 10.36 -- 2.14

9/30/1995 -- 8.15 -- 4.35

AW-46 12.50
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 6.40 -- -- --

8/22/1991 6.62 -- -- --

9/26/1991 8.75 -- -- --

10/25-26/1991 7.93 -- -- --

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

1/28/1993

3/30/1993

5/28/1993

9/28/1993

8/9-10/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

9/9/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

9/30/1995

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

AW-47 11.89

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present

Well Not Present
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 -- -- -- 6.66

8/22/1991 -- 5.39 -- 6.71

9/26/1991 -- 5.84 -- 6.26

10/25-26/1991 -- 5.96 -- 6.14

11/26/1991 -- 6.53 -- 5.57

12/20/1991 -- 6.79 -- 5.31

1/20/1992 5.67 5.67 -- 6.43

3/23/1992 5.94 13.93 7.99 -1.83

4/22/1992 -- 5.33 -- 6.77

5/27-28/1992 -- 5.95 -- 6.15

6/24/1992 -- 4.90 -- 7.20

7/27/1992 -- 5.23 -- 6.87

8/26/1992 -- 3.57 -- 8.53

9/29/1992 -- 4.62 -- 7.48

11/25/1992 -- 4.23 -- 7.87

12/18/1992 -- 4.71 -- 7.39

1/28/1993 -- 4.61 -- 7.49

2/24/1993 -- 4.95 -- 7.15

3/30/1993 -- 4.19 -- 7.91

5/28/1993 -- 5.49 -- 6.61

8/9-10/1993 -- 6.35 -- 5.75

9/28/1993 -- 5.26 -- 6.84

10/29/1993

11/30/1993

--

--

5.39

4.60

--

--

6.71

7.5011/30/1993 --

--

4.6 --

--

7.5

12/27/1993 --

--

7.84 --

--

4.26

3/31/1994 --

--

4.87 --

--

7.23

9/9/1994 --

--

3.54 --

--

8.56

9/29/1994 --

--

4.41 --

--

7.69

11/23/1994 --

--

3.72 --

--

8.38

1/4/1995 --

--

3.46 --

--

8.64

2/8/1995 --

--

4.18 --

--

7.92

3/16/1995 --

--

4.13 --

--

7.97

5/25/1995 --

--

4.89 --

--

7.21

9/30/1995 --

--

3.77 --

--

8.33

10/2/2003 --

--

6.82 --

--

5.28

11/25-26/2008 --

--

5 --

--

6.13

3/5/2009 --

--

6.3 --

--

4.83

6/30/2009 --

--

5.1 --

--

6.03

9/23/2009 --

--

5.45 --

--

5.68

12/29/2009 --

--

4.98 --

--

6.15

5/1/2015 -- 4.62 -- 7.48

AW-48 12.10
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 11.65 13.58 1.93 3.10

8/22/1991 11.68 13.45 1.77 3.11

9/26/1991 9.81 13.40 3.59 4.60

10/25-26/1991 12.03 13.40 1.37 2.84

11/26/1991 11.93 14.49 2.56 2.69

12/20/1991 12.81 17.01 4.20 1.47

1/20/1992 11.79 12.83 1.04 3.15

3/23/1992 12.43 15.01 2.58 2.19

4/22/1992 12.04 13.20 1.16 2.88

5/27-28/1992 12.02 14.26 2.24 2.67

6/24/1992 12.17 13.64 1.47 2.68

7/27/1992 11.84 16.12 4.28 2.42

8/26/1992 12.27 13.03 0.76 2.73

9/29/1992 11.03 11.57 0.54 4.02

11/25/1992 11.95 12.74 0.79 3.04

12/18/1992 12.53 13.86 1.33 2.35

1/28/1993 11.34 12.20 0.86 3.64

2/24/1993 11.68 13.02 1.34 3.20

3/30/1993 11.91 13.92 2.01 2.83

5/28/1993 12.70 15.89 3.19 1.79

8/9-10/1993 12.32 15.30 2.98 2.21

9/28/1993 12.68 15.83 3.15 1.82

10/29/1993 11.94 12.91 0.97 3.02

11/30/1993 11.74

12.44

12.72

16.05

0.98

3.61

3.21

1.9612/27/1993 12.44 16.05 3.61 1.96

3/31/1994 11.94 13.55 1.61 2.88

9/9/1994 10.89 11.5 0.61 4.14

9/29/1994 12.05 15.05 3 2.48

11/23/1994 11.31 12.73 1.42 3.55

1/4/1995 11.22 12.16 0.94 3.74

2/8/1995 12.19 16.11 3.92 2.15

3/16/1995 12.27 13.26 0.99 2.68

5/25/1995 12.23 13.44 1.21 2.68

9/30/1995 11.64 13.28 1.64 3.18

10/2/2003 11.5 13 1.5 3.36

11/25-26/2008 12.9 15.4 2.5 2.10

3/5/2009 13.33 15.77 2.44 1.68

6/30/2009 12.92 15.57 2.65 2.19

9/23/2009 12.23 14.44 2.21 2.95

12/29/2009 12.29 14.85 2.56 2.84

3/24/2010 13.1 16.51 3.41 1.90

4/28/2015 12.43 14.32 1.89 2.45

15.16AW-49
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

2/24/1993 11.14 12.44 1.30 2.62

3/30/1993

5/28/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

9/9/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

9/30/1995

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

AW-50 15.06

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 9.67 14.04 4.37 3.53

8/22/1991 9.39 13.03 3.64 3.91

9/26/1991 11.04 19.40 8.36 1.64

10/25-26/1991 11.20 19.29 8.09 1.52

11/26/1991 10.31 13.74 3.43 3.01

12/20/1991 12.25 19.25 7.00 0.61

1/20/1992 10.09 12.57 2.48 3.36

3/23/1992 10.83 14.95 4.12 2.40

4/22/1992 10.22 13.73 3.51 3.09

5/27-28/1992 10.45 14.50 4.05 2.79

6/24/1992 9.22 12.71 3.49 4.10

7/27/1992 12.25 20.34 8.09 0.47

8/26/1992 10.58 18.40 7.82 2.17

9/29/1992 8.91 13.39 4.48 4.28

11/25/1992 10.57 18.03 7.46 2.23

12/18/1992 11.16 19.08 7.92 1.58

1/28/1993 9.40 13.43 4.03 3.85

2/24/1993 10.21 14.55 4.34 3.00

3/30/1993 10.00 14.98 4.98 3.12

8/9-10/1993 11.97 19.18 7.21 0.86

9/28/1993 11.97 19.64 7.67 0.80

10/29/1993 10.64 15.31 4.67 2.52

11/30/1993 10.20 13.95 3.75 3.08

12/27/1993 11.25 16.62 5.37 1.82

3/31/1994 9.96 13.19 3.23 3.39

9/9/1994 9.25 12.90 3.65 4.05

9/29/1994 10.28 15.31 5.03 2.84

11/23/1994 9.23 12.59 3.36 4.10

1/4/1995 10.55 17.89 7.34 2.27

2/8/1995

3/16/1995

11.07

11.80

15.85

19.99

4.78

8.19

2.08

0.913/16/1995 11.8 19.99 8.19 0.91

5/25/1995 10.85 16.83 5.98 2.14

12/12/1995 10.92 15.46 4.54 2.26

10/2/2003 9.78 17.54 7.76 2.44

11/25-26/2008 9.65 18.7 9.05 1.29

3/6/2009 10.96 15.86 4.9 0.81

6/30/2009 9.77 18.38 8.61 1.95

6/30/2009 9.13 15.64 6.51 2.84

9/23/2009 10 9.3 17.5 8.2 2.47

9/23/2009 11 8.65 14.97 6.32 3.35

12/29/2009 9.45 19.66 10.21 2.08

3/24/2010 9.5 19.62 10.12 2.04

12/13/2010 10.28 17.46 7.18 1.42

4/27/2015 9.31 15.90 6.59 3.67

AW-51 13.77
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 11.92 15.95 4.03 4.07

8/22/1991 12.29 15.91 3.62 3.75

9/26/1991 12.43 16.00 3.57 3.62

10/25-26/1991 12.68 16.54 3.86 3.33

11/26/1991 13.19 16.26 3.07 2.92

12/20/1991 13.89 18.30 4.41 2.05

1/20/1992 12.45 17.34 4.89 3.42

3/23/1992 13.24 16.88 3.64 2.80

4/22/1992 12.63 16.05 3.42 3.44

5/27-28/1992 12.66 15.85 3.19 3.44

6/24/1992 11.78 15.54 3.76 4.24

7/27/1992 12.92 15.80 2.88 3.22

8/26/1992 11.55 16.54 4.99 4.31

9/29/1992 11.68 15.43 3.75 4.34

11/25/1992 12.22 15.83 3.61 3.82

12/18/1992 12.78 15.84 3.06 3.33

1/28/1993 11.97 15.45 3.48 4.09

2/24/1993 12.55 15.40 2.85 3.59

3/30/1993 12.51 15.60 3.09 3.60

8/9-10/1993 13.61 17.98 4.37 2.33

9/28/1993 13.42 17.57 4.15 2.55

10/29/1993 12.84 17.33 4.49 3.09

11/30/1993 12.67 15.68 3.01 3.45

12/27/1993 13.44 15.81 2.37 2.76

3/31/1994 12.89 15.61 2.72 3.27

9/9/1994 11.47 15.41 3.94 4.53

9/29/1994 12.69 15.41 2.72 3.47

11/23/1994

1/4/1995

11.93

12.21

15.09 3.16

3.21

4.17

3.881/4/1995 12.21 15.42 3.21 3.88

2/8/1995 13.48 15.72 2.24 2.74

3/16/1995 12.96 15.82 2.86 3.18

5/25/1995 12.87 16.05 3.18 3.23

12/12/1995 13.01 15.63 2.62 3.16

10/2/2003 12.14 15.3 3.16 3.74

11/25-26/2008 12.2 14.75 2.55 3.03

3/6/2009 13.68 15.99 2.31 1.6

6/30/2009 12.58 15.62 3.04 2.72

9/23/2009 12.04 15.28 3.24 3.23

12/29/2009 12.24 14.72 2.48 3.14

3/24/2010 12.71 14.9 2.19 2.71

4/27/2015 11.95 13.91 1.96 4.27

AW-52 16.51
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

3/30/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

9/9/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

12/12/1995

10/2/2003 11.34 5.36 5.98 0.62 5.86

11/25-26/2008 5.50 5.60 0.10 4.81

3/5/2009 6.36 6.50 0.14 3.94

6/30/2009 5.74 5.80 0.06 4.58

9/23/2009 5.62 5.64 0.02 4.71

12/29/2009 -- 5.12 -- 5.21

04/29/2015 4.95 5.25 0.30 5.34

AW-53

10.33

11.34

15.06

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 9.40 18.30 8.90 6.04

8/22/1991 5.50 13.92 8.42 5.63

9/26/1991 5.98 13.85 7.87 5.22

10/25-26/1991 6.19 12.60 6.41 5.18

11/26/1991 6.82 14.40 7.58 4.41

12/20/1991 7.04 14.09 7.05 4.25

1/20/1992 5.79 13.29 7.50 5.45

3/23/1992 5.92 13.89 7.97 5.26

4/22/1992 5.36 13.88 8.52 5.76

5/27-28/1992 6.02 13.95 7.93 5.17

6/24/1992 4.95 14.00 9.05 6.10

7/27/1992 5.05 13.85 8.80 6.03

8/26/1992 3.69 12.97 9.28 7.34

9/29/1992 4.71 13.94 9.23 6.32

11/25/1992 4.45 13.00 8.55 6.66

12/18/1992 4.71 14.93 10.22 6.20

1/28/1993 4.39 13.69 9.30 6.63

2/24/1993 4.59 13.83 9.24 6.44

3/30/1993 3.87 14.05 10.18 7.05

8/9-10/1993 6.25 14.51 8.26 4.90

9/28/1993 5.23 13.99 8.76 5.86

10/29/1993 5.03 13.60 8.57 6.08

11/30/1993 4.53 13.72 9.19 6.51

12/27/1993 4.88 13.90 9.02 6.18

3/31/1994 4.79 14.03 9.24 6.24

9/9/1994 -- 3.51 -- 8.63

9/29/1994 4.06 4.23 0.17 8.06

11/23/1994 3.59 11.81 8.22 7.56

1/4/1995 3.04 13.59 10.55 7.83

2/8/1995 -- 7 -- 7 -- 7 -- 7

3/16/1995 3.63 14.48 10.85 7.21

5/25/1995 4.50 0.00 4.50 8.18

12/12/1995 4.46 14.34 9.88 6.49

10/2/2003 4.92 15.62 10.70 5.08

11/25-26/2008 2.50 16.40 13.90 5.38

3/5/2009 4.16 15.96 11.80 4.14

6/30/2009 3.66 7.40 3.74 6.45

9/23/2009 3.53 16.10 12.57 5.29

12/29/2009 2.52 -- 7 -- 7 -- 7

12/13/2010 4.24 18.26 14.02 4.37

05/01/2015 3.90 14.00 10.10 5.29

AW-54

10.66

12.14

Page 47 of 61



Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 5.78 8.29 2.51 5.03

8/22/1991 9.73 12.64 2.91 4.91

9/26/1991 10.19 13.19 3.00 4.43

10/25-26/1991 10.56 13.38 2.82 4.10

11/26/1991 11.16 14.70 3.54 3.35

12/20/1991 11.40 15.08 3.68 3.08

1/20/1992 10.88 13.21 2.33 3.88

3/23/1992 10.97 14.09 3.12 3.62

4/22/1992 10.63 12.99 2.36 4.12

5/27-28/1992 10.94 13.90 2.96 3.69

6/24/1992 10.04 12.28 2.24 4.74

7/27/1992 10.55 13.46 2.91 4.09

8/26/1992 9.13 10.61 1.48 5.81

9/29/1992 10.02 12.41 2.39 4.73

11/25/1992 10.27 12.22 1.95 4.57

12/18/1992 10.50 12.53 2.03 4.32

1/28/1993 10.26 12.14 1.88 4.60

2/24/1993 10.68 12.81 2.13 4.12

3/30/1993 10.31 12.94 2.63 4.39

8/9-10/1993 11.56 14.98 3.42 2.97

9/28/1993 11.24 14.07 2.83 3.42

10/29/1993 11.15 13.63 2.48 3.58

11/30/1993 10.85 12.78 1.93 3.99

12/27/1993 11.19 13.70 2.51 3.53

3/31/1994 11.06 13.25 2.19 3.73

9/9/1994 10.09 11.04 0.95 4.96

9/29/1994 10.61 12.26 1.65 4.29

11/23/1994 10.41 11.70 1.29 4.57

1/4/1995 10.19 11.29 1.10 4.83

2/8/1995 11.18 12.98 1.80 3.69

3/16/1995 10.69 12.45 1.76 4.19

5/25/1995 -- DRY -- --

12/12/1995 11.11 13.39 2.28 3.66

10/2/2003 10.57 12.23 1.66 4.35

11/25-26/2008 11.30 12.20 0.90 3.83

3/5/2009 -- 12.50 -- 2.81

6/30/2009

AW-55

15.25

15.31

Abandoned
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

2/24/1993 11.41 14.15 2.74 3.31

3/30/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

9/9/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

12/12/1995

4/27/2015 9.11 14.81 5.70 5.12

11/25-26/2008 9.30 14.60 5.30 2.29

3/6/2009 10.86 15.05 4.19 0.95

6/30/2009 9.53 15.32 5.79 2.27

9/23/2009 9.11 14.94 5.83 2.69

12/29/2009 9.42 15.72 6.30 2.31

3/24/2010 9.95 15.26 5.31 1.92

12/13/2010 10.89 15.93 5.04 1.02

AW-56

15.06

15.16

TRUCK LOADING 12.65

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

6/24/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

2/24/1993 9.86 11.75 1.89 3.88

3/30/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

3/31/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

12/12/1995

4/28/2015 7.95 10.81 2.86 6.69

11/25-26/2008 8.05 9.10 1.05 3.88

3/5/2009 9.75 11.19 1.44 2.10

6/30/2009 8.40 11.64 3.24 3.27

9/23/2009 8.05 10.99 2.94 3.66

12/29/2009 8.70 11.55 3.35 3.45

14.21

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

TANK 3 12.14

AW-57

15.06

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

3/23/1992

4/22/1992

5/27-28/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

2/24/1993 -- 9.75 -- 3.50

3/30/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

3/31/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

12/12/1995

5/1/2015 7.67 7.83 0.16 7.37

AW-58

15.06

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

13.25

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991

8/22/1991

9/26/1991

10/25-26/1991

11/26/1991

12/20/1991

1/20/1992

2/27-28/1992

3/23/1992

4/22/1992

5/27-28/1992

7/27/1992

8/26/1992

9/29/1992

11/25/1992

12/18/1992

1/28/1993

2/24/1993 11.14 11.15 0.01 3.14

3/30/1993

8/9-10/1993

9/28/1993

9/28/1993

11/30/1993

12/27/1993

3/31/1994

3/31/1994

9/29/1994

11/23/1994

1/4/1995

2/8/1995

3/16/1995

3/16/1995

12/12/1995

Recovery Well

Recovery Well

Recovery Well

AW-59

15.06

14.29

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well

Recovery Well
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 -- 5.98 -- 4.26

8/22/1991 -- 5.88 -- 4.36

9/26/1991 -- 11.42 -- -1.18

10/25-26/1991 -- 6.35 -- 3.89

11/26/1991 -- 9.42 -- 0.82

12/20/1991 -- 9.96 -- 0.28

1/20/1992 -- 7.19 -- 3.05

2/27-28/1992 -- 10.63 -- -0.39

3/23/1992 -- 7.56 -- 2.68

4/22/1992 -- 7.63 -- 2.61

5/27-28/1992 -- 8.49 -- 1.75

7/27/1992 -- 11.14 -- -0.90

8/26/1992

9/29/1992

--

--

11.13

5.99

--

--

-0.89

4.259/29/1992 --

--

5.99 --

--

4.25

11/25/1992 --

--

10.73 --

--

-0.49

12/18/1992 --

--

9.57 --

--

0.67

1/28/1993 --

--

6.69 --

--

3.55

2/24/1993 --

--

8.6 --

--

1.64

3/30/1993 --

--

6.87 --

--

3.37

8/9-10/1993 --

--

11.13 --

--

-0.89

9/28/1993 --

--

11.57 --

--

-1.33

10/29/1993 --

--

9.15 --

--

1.09

11/30/1993 --

--

8.65 --

--

1.59

12/27/1993 --

--

8.61 --

--

1.63

3/31/1994 --

--

6.2 --

--

4.04

9/9/1994 --

--

7.31 --

--

2.93

9/29/1994 --

--

7.09 --

--

3.15

11/23/1994 --

--

5.78 --

--

4.46

1/4/1995 --

--

10.46 --

--

-0.22

2/8/1995 --

--

8.81 --

--

1.43

3/16/1995 --

--

11.28 --

--

-1.04

5/25/1995 --

--

0 --

--

10.24

12/12/1995 --

--

9.43 --

--

0.81

AW-60 10.24
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 -- 6.20 -- 3.67

8/22/1991 5.82 5.90 0.08 4.03

9/26/1991 9.75 10.14 0.39 0.04

10/25-26/1991 9.78 10.07 0.29 0.03

11/26/1991 7.10 7.12 0.02 2.77

12/20/1991 -- 9.20 -- 0.67

1/20/1992 -- 6.56 -- 3.31

2/27-28/1992 9.47 9.50 0.03 0.39

3/23/1992 -- 7.80 -- 2.07

4/22/1992 -- 7.12 -- 2.75

5/27-28/1992 -- 6.38 -- 3.49

7/27/1992 9.40 9.41 0.01 0.46

8/26/1992 9.10 9.22 0.12 0.65

9/29/1992 -- 5.43 -- 4.44

11/25/1992 8.85 8.88 0.03 0.99

12/18/1992 -- 9.37 -- 0.50

1/28/1993 -- 6.90 -- 2.97

2/24/1993 -- 7.46 -- 2.41

3/30/1993 -- 7.12 -- 2.75

8/9-10/1993 -- 11.76 -- -1.89

9/28/1993

10/29/1993

9.74

7.63

9.76

7.65

0.02

0.02

0.13

2.2410/29/1993 7.63 7.65 0.02 2.24

11/30/1993 7.28 7.31 0.03 2.59

12/27/1993 8.55 8.57 0.02 1.32

3/31/1994 -- 6.21 -- 3.66

9/9/1994 -- 6.24 -- 3.63

9/29/1994 -- 7.49 -- 2.38

11/23/1994 -- 5.8 -- 4.07

1/4/1995 -- 8.23 -- 1.64

2/8/1995 -- 8.32 -- 1.55

3/16/1995 10.18 10.19 0.01 -0.31

5/25/1995 -- 6.45 -- 3.42

12/12/1995 -- 7.91 -- 1.96

9.87AW-61
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 4.49 7.09 2.60 3.89

8/22/1991 4.09 6.62 2.53 4.30

9/26/1991 8.57 15.39 6.82 -0.82

10/25-26/1991 8.52 15.55 7.03 -0.80

11/26/1991 5.91 8.01 2.10 2.55

12/20/1991 8.25 12.65 4.40 -0.14

1/20/1992 4.78 6.38 1.60 3.75

2/27-28/1992 8.54 14.83 6.29 -0.71

3/23/1992 5.80 8.21 2.41 2.61

4/22/1992 5.18 8.81 3.63 3.05

5/27-28/1992 4.86 6.47 1.61 3.67

7/27/1992 8.49 15.43 6.94 -0.76

8/26/1992 7.37 15.41 8.04 0.19

9/29/1992 3.59 6.88 3.29 4.69

11/25/1992 6.86 12.24 5.38 1.10

12/18/1992 7.39 13.19 5.80 0.51

1/28/1993 4.02 8.20 4.18 4.12

2/24/1993 5.64 10.16 4.52 2.45

3/30/1993 5.34 10.50 5.16 2.66

8/9-10/1993 8.17 11.48 3.31 0.10

9/28/1993 8.23 13.90 5.67 -0.31

10/29/1993 5.95 9.01 3.06 2.36

11/30/1993 5.35 8.66 3.31 2.92

12/27/1993 6.83 7.36 0.53 1.86

3/31/1994 4.84 6.45 1.61 3.69

9/9/1994 4.56 6.32 1.76 3.95

9/29/1994 5.58 9.53 3.95 2.60

11/23/1994

1/4/1995

3.99

7.12

5.90

13.62

1.91

6.50

4.49

0.681/4/1995 7.12 13.62 6.5 0.68

2/8/1995 6.87 10.71 3.84 1.32

3/16/1995 9.42 16.17 6.75 -1.66

5/25/1995 4.69 6.03 1.34 3.88

12/12/1995 6.49 10.93 4.44 1.61

10/2/2003 4.12 5.47 1.35 4.38

11/25-26/2008 -- -- -- --

11/25-26/2008 -- -- -- --

3/5/2009 -- 9.86 -- -2.16

6/30/2009 -- NM -- --

9/23/2009 
10 8.33 10.38 2.05 -0.93

9/23/2009 
11 3.7 5.41 1.71 3.75

12/29/2009 9.07 10.98 1.91 -1.65

3/24/2010 9.9 12.5 2.6 -2.58

12/13/2010 10.03 10.33 0.3 -2.37

5/1/2015 6.28 8.13 1.85 2.22

5/19/2015 4.84 5.8 0.96 3.79

AW-62 8.77
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 5.85 5.94 0.09 3.24

8/22/1991 5.33 5.87 0.54 3.71

9/26/1991 8.49 -- -- --

10/25-26/1991 8.63 8.74 0.11 0.46

11/26/1991 6.30 6.31 0.01 2.80

12/20/1991 9.39 9.41 0.02 -0.29

1/20/1992 -- 5.78 -- 3.32

2/27-28/1992 8.40 8.42 0.02 0.70

3/23/1992 7.05 7.13 0.08 2.04

4/22/1992 6.25 6.32 0.07 2.84

5/27-28/1992 -- 6.65 -- 2.45

7/27/1992 9.05 9.70 0.65 -0.02

9/29/1992 4.52 7.03 2.51 4.30

11/25/1992 7.55 9.88 2.33 1.29

12/18/1992 7.93 10.78 2.85 0.86

1/28/1993 5.10 7.18 2.08 3.77

2/24/1993 6.27 8.19 1.92 2.62

3/30/1993 6.20 7.81 1.61 2.72

8/9-10/1993 8.67 8.68 0.01 0.43

9/28/1993 8.69 8.73 0.04 0.41

10/29/1993 6.94 6.97 0.03 2.16

11/30/1993 6.69 6.76 0.07 2.40

12/27/1993 7.85 7.89 0.04 1.25

3/31/1994 5.87 5.90 0.03 3.23

9/9/1994 5.33 5.50 0.17 3.75

9/29/1994 7.06 7.78 0.72 1.96

11/23/1994 5.40 6.73 1.33 3.55

1/4/1995 6.77 9.30 2.53 2.05

2/8/1995 6.88 8.35 1.47 2.06

3/16/1995 8.05 11.19 3.14 0.70

5/25/1995 5.10 5.41 0.31 3.97

12/12/1995 6.75 8.52 1.77 2.16

AW-63 9.10
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 5.90 7.65 1.75 2.46

8/22/1991 5.51 7.38 1.87 2.83

9/26/1991 6.71 7.75 1.04 1.79

10/25-26/1991 6.80 8.90 2.10 1.49

11/26/1991 6.95 7.29 0.34 1.69

12/20/1991 7.98 13.92 5.94 -0.46

1/20/1992 5.40 7.13 1.73 2.96

2/27-28/1992 7.20 8.72 1.52 1.21

3/23/1992 7.40 7.65 0.25 1.26

4/22/1992 6.03 7.30 1.27 2.43

5/27-28/1992 5.68 7.40 1.72 2.69

7/27/1992 7.83 15.74 7.91 -0.70

9/29/1992 4.59 5.50 0.91 3.94

11/25/1992 5.28 6.87 1.59 3.11

12/18/1992 7.20 7.77 0.57 1.40

1/28/1993 5.09 5.66 0.57 3.51

2/24/1993 5.69 6.26 0.57 2.91

3/30/1993 6.12 7.11 0.99 2.39

8/9-10/1993 7.63 8.07 0.44 0.99

9/28/1993 7.53 8.96 1.43 0.89

10/29/1993 5.66 7.36 1.70 2.71

11/30/1993 5.48 6.71 1.23 2.98

12/27/1993 7.53 9.12 1.59 0.86

3/31/1994 11.95 16.86 4.91 -4.22

9/9/1994 4.49 6.07 1.58 3.90

9/29/1994 7.04 7.62 0.58 1.55

11/23/1994 5.25 5.76 0.51 3.36

1/4/1995 5.45 5.93 0.48 3.16

2/8/1995 -- 7.36 -- 1.35

3/16/1995 7.06 8.20 1.14 1.42

5/25/1995 5.35 6.29 0.94 3.17

12/12/1995 6.19 6.81 0.62 2.40

AW-64 8.71

Page 57 of 61



Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

7/23/1991 -- 5.87 -- 2.86

8/22/1991 -- 5.04 -- 3.69

9/26/1991 -- 8.95 -- -0.22

10/25-26/1991 -- 9.31 -- -0.58

11/26/1991 -- 5.04 -- 3.69

12/20/1991 -- 10.74 -- -2.01

1/20/1992 -- 5.20 -- 3.53

2/27-28/1992 8.85 8.97 0.12 -0.14

3/23/1992 -- 6.20 -- 2.53

4/22/1992 -- 5.84 -- 2.89

5/27-28/1992 8.79 8.80 0.01 -0.06

7/27/1992 11.25 11.28 0.03 -2.53

9/29/1992 NA -- --

11/25/1992 8.31 8.33 0.02 0.42

12/18/1992 -- 9.59 -- -0.86

1/28/1993 -- 4.63 -- 4.10

2/24/1993 -- 5.74 -- 2.99

3/30/1993 -- 5.96 -- 2.77

8/9-10/1993 -- 5.08 -- 3.65

9/28/1993 -- 9.75 -- -1.02

10/29/1993 6.07 6.09 0.02 2.66

11/30/1993 -- 5.06 -- 3.67

12/27/1993 -- 8.47 -- 0.26

3/31/1994 -- 4.54 -- 4.19

9/9/1994 -- 0.00 -- 8.73

9/29/1994 -- 0.00 -- 8.73

11/23/1994 4.15 4.18 0.03 4.57

1/4/1995 -- 7.96 -- 0.77

2/8/1995 -- 7.05 -- 1.68

3/16/1995 10.97 11.01 0.04 -2.28

5/25/1995 -- 6.97 -- 1.76

12/12/1995 -- 6.96 -- 1.77

11/25-26/2008 11.05 15.90 4.85 1.24

3/6/2009 12.47 13.52 1.05 0.58

6/30/2009 11.08 13.50 2.42 1.83

6/30/2009 10.46 12.96 2.50 2.44

9/23/2009 10

9/23/2009 11

10.61

9.61

13.51

12.73

2.90

3.12

2.23

3.2012/29/2009 10.86 13.68 2.82 2.00

3/24/2010 11.58 14.56 2.98 1.25

12/13/2010 11.96 14.62 2.66 0.91

4/29/2015 9.51 13.12 3.61 3.23

AW-66

AW-66 AW-66 AW-66 

1/28/1993

2/24/1993

--

--

--

--

--

--

--

--

--

--1/4/1995 -- -- -- -- --

2/8/1995 -- -- -- -- --

3/16/1995 -- -- -- -- --

3/16/1995 -- -- -- -- --

12/12/1995 -- -- -- -- --

8.73

AW-66A

AW-65

13.26
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

1/4/1995 -- -- -- -- --

2/8/1995 -- -- -- -- --

3/16/1995 -- -- -- -- --

3/16/1995 -- -- -- -- --

12/12/1995 -- -- -- -- --

10/2/2003 12.27 -- 7.23 -- 5.04

11/25-26/2008 -- 11.00 -- 0.32

3/60/09 -- 12.30 -- -0.98

6/30/2009 -- 11.00 -- 0.32

9/23/2009 10

9/23/2009 11

--

--

10.21

7.19

--

--

1.11

4.1312/29/2009 -- 8.07 -- 3.25

3/24/2010 -- 10.37 -- 0.95

4/29/2015 -- 5.80 -- 5.52

11/25-26/2008 -- -- -- --

3/5/2009 -- 13.04 -- 0.76

6/30/2009 12.18 14.44 2.26 1.29

6/30/2009

9/23/2009 10

10.73

11.25

12.21

14.80

1.48

3.55

2.85

2.0312/29/2009 11.43 16.84 5.41 1.57

3/24/2010 11.79 17.82 6.03 1.12

12/13/2010 11.89 17.14 5.25 1.14

4/27/2015 10.26 -- -- --

1/4/1995 -- -- -- 0.47 --

2/8/1995 -- -- -- 0.04 --

3/16/1995 -- -- -- 0.03 --

3/16/1995 -- -- -- -- --

12/12/1995 -- -- -- 0.26 --

11/25-26/2008 -- -- -- --

3/6/2009 -- 8.09 -- 1.35

6/30/2009 -- 8.78 -- 0.66

9/23/2009 10

9/23/2009 11

--

--

6.71

6.38

--

--

2.73

3.0612/29/2009 -- 6.41 -- 3.03

3/24/2010 -- 7.21 -- 2.23

4/27/2015 -- 5.84 -- 3.60

1/4/1995 -- -- -- 4.40 --

2/8/1995 -- -- -- 2.44 --

3/16/1995 -- -- -- 3.57 --

3/16/1995 -- -- -- 1.73 --

12/12/1995 -- -- -- 0.01 --

11/25-26/2008 -- -- -- --

3/6/2009 -- 12.11 -- 0.14

6/30/2009 -- 10.91 -- 1.34

9/23/2009 10

9/23/2009 11

--

--

10.20

9.05

--

--

2.05

3.2012/29/2009 -- 10.73 -- 1.52

3/24/2010 -- 11.22 -- 1.03

4/28/2015 -- 8.85 -- 3.40

11/25-26/2008 -- -- -- --

3/6/2009 -- 12.58 -- 0.71

6/30/2009 10.87 10.94 0.07 2.41

6/30/2009

9/23/2009 10

10.76

10.62

10.84

10.92

0.08

0.30

2.52

2.6312/29/2009 10.46 10.70 0.24 2.79

3/24/2010 11.20 11.67 0.47 2.02

4/27/2015 -- 10.25 -- 3.04

AW-67

11.32

AW-68 13.80

AW-69

9.44

AW-70

12.25

AW-71 13.29
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

11/25-26/2008 -- -- -- --

3/6/2009 -- 10.02 -- 0.10

6/3/2009 -- 9.05 -- 1.07

9/23/2009 10

9/23/2009 11

--

--

8.45

6.97

--

--

1.67

3.1512/29/2009 -- 8.56 -- 1.56

3/24/2010 -- 9.01 -- 1.11

4/29/2015 -- 8.30 -- 1.82

11/25-26/2008 -- -- -- --

3/6/2009 -- 10.34 -- 1.70

6/30/2009 -- 9.45 -- 2.59

9/23/2009 -- 9.19 -- 2.85

12/29/2009 -- 8.71 -- 3.33

3/24/2010 -- 8.69 -- 3.35

3/5/2009 -- 10.57 -- -0.61

6/30/2009 9.79 12.77 2.98 -0.27

6/30/2009

9/23/2009 10

6.55

8.75

8.54

11.01

1.99

2.26

3.12

0.8812/29/2009 9.65 13.11 3.46 -0.20

3/24/2010 9.86 13.58 3.72 -0.44

12/13/2010 8.72 13.12 4.40 0.60

04/27/2015 6.57 10.99 4.42 2.74

AW-75 4/29/2015 -- -- 9.57 -- --

AW-76 4/29/2015 -- -- 10.63 -- --

AW-77 4/29/2015 -- -- 6.60 -- --

AW-78 4/29/2015 -- -- 5.25 -- --

AW-79 4/28/2015 -- -- 5.56 -- --

11/25-26/2008 -- 5.75 -- 6.55

3/6/2009 -- 6.78 -- 5.52

6/30/2009 -- 5.55 -- 6.75

9/23/2009 -- 5.87 -- 6.43

12/29/2009 -- 4.96 -- 7.34

04/29/2015 -- 3.45 -- 8.85

11/25-26/2008 -- -- -- -- --

3/5/2009 -- -- -- -- --

6/30/2009 -- -- -- -- --

9/23/2009 -- -- -- -- --

12/29/2009

AW-73 12.04

AW-72 10.12

RAIL LOADING-M

Not Accessible - Blocked

AW-74 9.96

RAIL LOADING-S 12.30
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Well ID Date Measured

Casing 

Elevation                                         

(Feet MSL)4

Depth to 

Product                                             

(Feet BTC)

Depth to 

Groundwater 

(Feet BTC)

Product 

Thickness                                           

(Feet)

Groundwater 

Elevation 5, 6, 7                                                         

(Feet MSL)

AW-5

Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

16.47

11/25-26/2008 -- 6.52 -- 6.09

3/6/2009 -- 7.71 -- 4.90

6/30/2009 -- 4.02 -- 8.59

9/23/2009 -- 6.68 -- 5.93

12/29/2009 -- 5.43 -- 7.18

3/24/2010 -- 6.56 -- 6.05

4/29/2015 -- 4.45 -- 8.16

Notes:

1.  TOC Elevation - Top of casing elevation.

2.  Feet MSL = Feet above mean sea level.

3.  Feet BTC = Feet below top of casing.

4.  Surveyed on March 5-6, 2009 and February 11, 2011.

5.   Specific gravities prior to June 2009 were specified for each individual well in historical documents.

7.  Specific gravities were determined for the folowing wells: AW-12 (0.8275), AW-13 (1.0826), AW-51 (0.8806), AW-65 (0.8567)

8.   -- = Not available or not applicable.

9.   Monitoring wells gauged in 2003 by S&ME.

10. Monitoring wells gauged during low tide.

11. Monitoring wells gauged during high tide.

12. Product too viscous to obtain a water or LNAPL thickness measurement.

13. The FIREHOUSE well is assumed to be well AW-62 based on figures contained in the August 1995 Geraghty & Miller, Inc.

Site Evaluation and Remedial Alternatives .

14. The ADMIN well is assumed to be well AW-66 based on figures contained in the August 1995 Geraghty & Miller, Inc.

Site Evaluation and Remedial Alternatives .

16. Recovery Wells (RW) are also referred to as AW wells (i.e AW-53 is RW-53) based on June 3, 1997 figures by Geraghty & Miller

(based on back-calculations from previous reports for this project):

where:

hw = (pghg)/pw

water level elevation = top of casing elevation + [hw - dw];

hw = depth to groundwater correction; pw = density of water

dw = depth to groundwater measuring point; hg = product thickness.

pg = density of separate-phase hydrocarbons

15. The TRUCK LOADING well is assumed to be well ARW-56 based on figures contained in the August 1995 Geraghty & Miller, Inc. Site 

Evaluation and Remedial Alternatives .

17. Groundwater elevations were corrected in wells where measurable separate-phase petroleum hydrocarbons were present using the 

following equation and assuming the specific gravity detailed in notes 5 through 7.

RAIL LOADING-N 12.61

6.  The average specific gravity of 0.854 gram per cubic centimeter was determined during June 2009 by Conestoga-Rover and Associates 

(CRA).
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APPENDIX E

MILESTONE SCHEDULE



Axeon Savannah Terminal

7 Foundation Drive

Savannah, Chatham County, Georgia

Terracon Project No. ES157077

Task Task Name Start Finish
2015 2016 2017 2018 2019 2020 2021

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

1

2

3

4

5

7

8

9

10

8/31/20158/10/2015EPD Review of VRP Application

2/10/20168/10/2015Identification of Regulated COCs  

2/10/20168/10/2015Source Zone Soil Profile and Slug Testing

12/31/202012/1/2015Semi Annual Progress Report

9/1/20169/1/2015On-site Horizontal / Vertical Delineation

9/1/20169/1/2015Vapor Intrusion Pathway Evaluation

3/2/20189/4/2017Updated CSM with Final Remediation Plan

12/31/202010/1/2015Remedial Activities

3/31/20211/1/2021VRP Compliance Status Report

6 9/1/20179/1/2015Off-site Horizontal / Vertical Delineation



APPENDIX F

HISTORICAL DOCUMENTATION



 

Responsive ■ Resourceful ■ Reliable 1 

VOLUNTARY REMEDIATION PROGRAM APPLICATION 
 

AXEON SAVANNAH TERMINAL 

7 Foundation Drive 

Savannah, Chatham County, Georgia 

 

Terracon Project No. ES157077 

 

 

Historical Documentation 

 

This VRP Application has been prepared based, in part, on information contained in numerous 

historical documents provided to Terracon.  Brief summaries of the historical documents are 

contained in the sections below.  The complete documents are available for review in Appendix 

F. 

 

Report #041789-10 

Amoco Oil Company 

April 20, 1989 

 

The above-referenced document was prepared by Amoco Oil Company on April 20, 1989 to 

document a release notification to the Georgia Department of Natural Resources (Georgia 

DNR).  According to the letter, “2’ – 4’ of oil on the groundwater at the water table in a sector of 

[the] tank farm” was reported to the Georgia DNR in a telephone conversation on April 17, 1989.  

The letter states that the release “was not the result of any particular spills, but rather the 

gradual accumulation of ‘residual oil’ over several decades.”  Amoco Oil Company personnel 

were unaware of the release prior to the first quarter of 1989. 

 

“Gas Hole” by Riverbank 

Internal Memorandum 

October 18, 1989 

 

The “Gas Hole” by Riverbank memorandum was prepared by an Amoco shift supervisor in 

October 1989 to address the pumping requirements associated with a subterranean interceptor 

trench designed to capture free phase petroleum liquids.  The hand written document indicates 

that fluid levels within the “gas hole” are to be checked daily and pumped until “gasoline” is 

depleted.   

 

A document dated October 4, 1988 was attached to the above-referenced memorandum.  This 

hand written document includes two figures detailing the operation and purpose of the 

interceptor trench.  The document states that the interceptor trench was “installed some years 

ago as a means of diverting underground oil from following a downhill groundwater gradient to 



Voluntary Remediation Program Application  

Axeon Savannah Terminal ■ Savannah, Chatham County, Georgia 

August 8, 2015 ■ Terracon Project No. ES157077 

 

 

Responsive ■ Resourceful ■ Reliable 2 

the river.”  The document states that the underground oil originated from “pipeline or tank leaks, 

spills, ditch drainage, etc.”  The necessity to pump the interceptor trench on a daily basis is 

emphasized as oil sheens have been observed on the Savannah River. 

 

This document also contains a hand drawn schematic of the “gas hole” prepared in 1984.  This 

schematic indicates that the interceptor trench is approximately 175 feet in length, 10 feet in 

width, and houses a 36-inch perforated pipe located approximately 9 feet below grade.  The 

interceptor trench is filled with rock to a depth of 4 feet below grade, followed by fill dirt to grade 

surface.  

 

Recovery System Operation and Maintenance 

Bechtel Environmental, Inc. 

March 1991 

 

A Recovery System Operation and Maintenance (Summarized Version) document was 

prepared by Bechtel Environmental, Inc. in March 1991 for Amoco Oil Company.  This 

document indicates that an active recovery system consisting of eight (8) recovery wells was 

initiated in November 1990.  Fluids recovered from the recovery wells were transported to a 

temporary holding tank (Tank 50) via 3,500 feet of collector piping.  The recovery system 

consisted of a total fluids pump, Bellows Liquid Level Control (BLLC), a remote valve assembly, 

and a control panel.  The system was pneumatically operated using instrument air supplied to 

the control panels and plant air to the pumps.  Although map quality is poor, it appears that the 

recovery wells were generally located within the northern portion of the tank farm and adjacent 

to the building structures. 

 

Estimated Areal Extent – Free Product Plumes 

Westinghouse Environmental and Geotechnical Services, Inc. 

October 31, 1991 

 

Westinghouse Environmental and Geotechnical Services, Inc. revised a drawing by Bechtel 

Environmental, Inc. to show the estimated extent of free product plumes based on May, June, 

and October 1991 measurements.  This map identifies two separate plumes based on 

composition of the LNAPL body.  Plume 1 encompasses the majority of the tank farm and 

appears to extend to the Savannah River.  The plume is reportedly comprised of light gasoline, 

naptha with gasoline, crude oil, and some #6 fuel oil.  Plume 2 is limited as compared with 

Plume 1 and consists primarily of diesel fuel.  The map indicates that four hydrogeological cross 

sections were prepared; however, as of the date of this report, these cross section documents 

have not been located. 
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Report of Site Evaluation and Remedial Alternatives Evaluation 

Geraghty & Miller, Inc. 

August 16, 1995 

 

A Report of Site Evaluation and Remedial Alternatives Evaluation was prepared by Geraghty & 

Miller, Inc. on August 16, 1995 for CITGO Asphalt Refining Company.  As part of field activities 

associated with the preparation of this report, a total of 34 borings were installed throughout the 

site.  Total depths of the borings ranged from 16 feet to 24 feet below grade.  Five of the borings 

were converted to 4-inch diameter permanent monitoring wells.  These wells (AW-66, AW-67, 

AW-68, AW-69, and AW-70) were installed with 15-foot long 0.010-slotted screens to total 

depths of 17 feet to 18 feet below grade. 

 

Based on geologic logs prepared for the 1995 report, the general stratigraphic section consisted 

of thin silty-sandy silt at the surface, silty sands, clayey sands, and sandy clays from 0.5 feet to 

approximately 13 feet below grade, and silty sand to fine to coarse sand to total boring depth.  

Utilizing data from previous pumping tests, the hydraulic conductivity of the predominately 

sandy soils was determined to be approximately 30 feet per day (0.011 cm/sec). 

 

The report indicates that the depth to groundwater is relatively shallow at the site and ranges 

from approximately 2 feet to 5 feet below grade.  Groundwater levels are tidally influenced and 

daily fluctuation may be as much as one foot to two feet near the Savannah River.  Seasonal 

fluctuations are reported to be as much as five feet.  Based on groundwater data collected on 

November 5, 1994, the groundwater flow direction at the site is north-northeast towards the 

Savannah River with an overall hydraulic gradient of 0.0063 ft/ft. 

 

Poly Wall Location Map 

Horizontal Technologies, Inc. 

January 1996 

 

A map dated January 1996 by Horizontal Technologies, Inc. indicates the orientation of a 40-mil 

high-density polyethylene (HDPE) poly wall located along the downgradient edge of the site.  

The poly wall is reported to be a total of 1,500 feet in length and installed to a depth of 

approximately 20 feet below grade.  The poly wall was installed in 1996 to prevent the migration 

of LNAPL into the Savannah River. 

 

Water Elevation/Hydrocarbon Thickness Monitoring Report 

S&ME, Inc. 

October 31, 2003 

 

A Water Elevation/Hydrocarbon Thickness Monitoring Report was prepared by S&ME, Inc. on 

October 31, 2003 for CITGO Asphalt Refining Co.  Groundwater and product levels were 

measured in 38 monitoring wells at the site on October 2, 2003.  The data indicated that LNAPL 
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exists under a portion of the facility, primarily under the northeast section of the aboveground 

storage tank farm.  The greatest LNAPL thicknesses were measured in AW-54 (10.70 feet) and 

AW-51 (7.76 feet). 

 

LNAPL samples were collected from wells AW-10, AW-11, AW-15, AW-22, AW-51, AW-54 and 

submitted to Friedman & Bruya, Inc. of Seattle, Washington for fingerprinting analysis.  The 

results were generally consistent for four of the six samples, indicating a mixture of light and 

middle distillates with varying degrees of weathering.  One sample (AW-15) indicated only the 

presence of light distillates.  The sample from AW-54 indicated the presence of only middle 

distillates such as diesel fuel or #2 fuel oil.  The results of fingerprinting analysis are contained 

in the referenced report. 

 

Permit to Use Groundwater 

Georgia Environmental Protection Division 

December 30, 2008 

 

A Permit to Use Groundwater (Permit Number 025-0012) was issued to NuStar Asphalt 

Refining, LLC on December 30, 2008.  The permit was issued to withdraw 0.100 million gallons 

per day (MGD) monthly average and 0.010 MGD annual average from one groundwater well 

on-site (USGS Well ID 36Q333).  According to the permit, groundwater is withdrawn from the 

upper Floridan aquifer “for the purpose of a consumptive use as central water supply, cooling 

water, and process water for boiler feed water.”  The permit is set to expire on December 31, 

2017. 

 

January through July 2009 Field Work Summary  

Conestoga-Rovers & Associates 

November 10, 2009 

 

Conestoga-Rovers & Associates (CRA) performed various field activities at the then NuStar 

Asphalt Refinery from January 2009 through July 2009.  Field activities included the installation 

of seven groundwater monitoring/remediation wells, rehabilitation of nine existing wells, 

quarterly site fluid level measurements (March 2009 and June 2009), and the initial phases of a 

LNAPL recovery plan. 

 

CRA attempted to use ground-penetrating radar (GPR) in an effort to clarify the location of the 

poly wall barrier.  The attempt proved unsuccessful and a vacuum-assisted air-knife truck was 

utilized.  Two trenches were created by removing soils to an approximate depth of 6 feet below 

grade; however, the poly wall was not located in either trench.  The poly was located north of 

well AW-70 where approximately 9 feet of material was exposed and southeast of AW-65 at the 

fence line where a small portion was exposed. 
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Monitoring/recovery wells AW-68 through AW-74 were installed on February 17, 2009 through 

February 20, 2009 along the plant north side of the site near the Savannah River.  All wells were 

constructed utilizing a 4-inch diameter, 0.020-slotted PVC screen from 5 feet to 20 feet below 

grade.  No soil or groundwater samples were collected during well installation activities. 

 

Well rehabilitation was performed on eight of the existing monitoring wells (AW-9, AW-11, AW-

12, AW-13, AW-22, AW-67, AW-51, AW-65).  Rehabilitation activities included extracting all of 

the fluids from the well using a vacuum extraction truck and scrubbing the well screen with a 

wire brush.  The purpose of the rehabilitation was to free trapped sediment and LNAPL from the 

screen and well casing to allow for better extraction and fluid measurements during future 

monitoring and remediation events. 

 

A continuous fluid level monitoring program was conducted from May 21, 2009 through May 26, 

2009 within AW-67 (adjacent to the Savannah River), AW-73 (approximately 450 feet inland 

from the Savannah River), and AW-44 (approximately 1,500 feet inland from the Savannah 

River).  Data from the Fort Pulaski monitoring station (approximately 18 miles downstream from 

the site) indicated that there are two tidal cycles per day and each cycle has an approximate 12-

hour duration.  The magnitude of the tide (high to low tide) is approximately seven feet to nine 

feet in the vicinity of the site.   

 

Data compiled by the fluid level monitoring program indicated that for AW-67 (adjacent to the 

Savannah River) the tidally induced change in groundwater levels (high to low tide) was 

approximately three feet to six feet over each of the approximate 6-hour high to low tide cycles.  

At monitoring wells AW-73 and AW-44 located further inland, the tidally-induced change in 

groundwater levels was approximately 0.5 feet.  The time delay between high tide (at the site) 

and peak groundwater levels at AW-67 (adjacent to the Savannah River) was approximately 2 

hours to 2.25 hours.  The time delay between low tide (at the site) and low groundwater levels at 

AW-67 was approximately 1.75 hours.  Further inland, the time delay for high tide and low tide 

was approximately 0.5 hours. 

 

Bail-down tests were performed on wells AW-9, AW-11, AW-12, AW-51, AW-65, AW-68, and 

AW-74.  The observed recharge rates were too rapid to permit any meaningful graphical 

interpretation that would allow the estimation of LNAPL transmissivity and potential recovery 

rates. 

 

On June 29, 2009, product samples were collected from AW-12, AW-13, AW-51, AW-65, and 

AW-68 to be analyzed for viscosity and specific gravity.  The results from AW-12, AW-51, AW-

65, and AW-68 were relatively similar, indicating specific gravity and viscosity values consistent 

with diesel-range LNAPL.  The average LNAPL specific gravity at the site (with the exception of 

AW-13) is 0.854.  The specific gravity of the product within AW-13 was determined to be 

1.0826.  The LNAPL in AW-13 is much more viscous than the LNAPL in other wells at the site 

and is consistent with #6 fuel oil and/or crude oils. 
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Groundwater and LNAPL Gauging Event 

Ash Creek Associates, Inc.  

September 7, 2010 

 

A Groundwater and LNAPL Gauging Event for the first quarter of 2010 was prepared by Ash 

Creek Associates, Inc. for NuStar Terminals Operation Partnership L.P.  Based on data 

collected during this event, groundwater elevations ranged from 2.58 feet below mean sea level 

(AW-62) adjacent to the Savannah River to 6.60 feet above mean sea level (AW-28) within the 

northeastern potion of the facility.  The groundwater flow direction was determined to be from 

southwest to northeast towards the Savannah River.  Evidence of groundwater mounding 

upgradient of the poly wall barrier was not observed.  LNAPL thicknesses measured during the 

first quarter 2010 monitoring event were consistent with historical data.  Thicknesses ranged 

from 0.09 feet (AW-37) to 10.10 feet (AW-51). 

 

Well Installation, SPH Gauging, and Remedial Options Evaluation Report 

Apex Companies, LLC 

August 8, 2012 

 

On August 8, 2012, Apex Companies, LLC submitted a report detailing monitoring well 

installation and decommissioning activities, LNAPL gauging, and bail-down tests completed at 

the site between December 2010 and January 2012.  These activities were conducted to 

evaluate the need and potential options for LNAPL removal.   

 

In April 2010, a petroleum sheen was observed on the Savannah River in the vicinity of the 

oil/water separator outfall.  Initial response cleanup was performed by Moran Environmental 

Recovery, LLC (Moran) of Savannah, Georgia.  Two containment booms and an oil-absorbent 

boom were deployed.  The oil-absorbent boom spanned the area between the embankment 

southeast the firehouse and the northwestern corner of the dock.  Collected petroleum impact 

water was transferred to a temporary storage tank on-site. 

 

Winter Environmental (Winter) observed and documented assessment of the sheen and 

cleanup efforts.  The petroleum sheen was analyzed and submitted for fingerprinting analysis.  

The analytical results indicated that the product on the Savannah River did not match product at 

the facility.  The source of the sheen was never determined by the United States Coast Guard. 

 

Monitoring wells AW-75 through AW-79 were installed along the waterfront to further evaluate 

the extent of LNAPL near the Savannah River.  The lithology of the borings generally consisted 

of silty sand and sand with occasional lenses of clay to approximately 20 feet below grade.  

LNAPL was not detected within the newly installed monitoring wells shortly after installation. 
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Multiple bail-down tests were conducted on select monitoring wells during the study period.  

LNAPL thicknesses in the formation were estimated at approximately 0.1 foot and sustainable 

LNAPL recovery rates were estimated to range between 0.1 and 0.6 gallons per day 

 

Draft Remedial Design Report 

Apex Companies, LLC 

June 14, 2013 

 

A Draft Remedial Design Report (dated June 14, 2013) was prepared by Apex Companies, LLC 

for NuStar Asphalt Refining, LLC.  The draft remedial design consisted of the installation and 

operation of 26 belt skimmers within recovery wells located along the water front area of the 

site.  Apex Companies, LLC estimated that long-term operation of the belt skimmer system 

would recover LNAPL from a radius of approximately 20 feet around each recovery well.  

Extraction points were spaced at 40-foot intervals on the south side of the poly wall and three 

belt skimmers were proposed in the vicinity of downgradient well AW-62.  This draft remedial 

design was not implemented at the site. 

 

Free Product Survey of Existing Monitoring Wells 

Terracon Consultants, Inc. 

May 28, 2015 

 

Terracon Consultants, Inc. (Terracon) conducted a well gauging event on April 27, 2015 through 

May 1, 2015.  Fifty-eight (58) existing monitoring wells were located and gauged for depth to 

water and depth to product if applicable.  LNAPL was detected in twenty-seven (27) monitoring 

wells.  Detected LNAPL was confirmed and sampled utilizing dedicated, disposable bailers.  

Collected samples were delivered to the on-site laboratory for analysis.  In conjunction with 

Terracon’s activities, Moran Environmental Recovery (MER) was contracted to remove in-well 

LNAPL utilizing a vacuum extraction truck as an interim corrective action measure. 

 

During the gauging event, AW-62 located downgradient (north) of the poly wall exhibited 1.85 

feet of LNAPL.  Well AW-62 was initially gauged on May 1, 2015 during a time in which the 

Savannah River was approximately 1 foot above mean sea level.  Terracon mobilized to the site 

on May 19, 2015 to re-gauge the well.  LNAPL was detected at a thickness of 0.96 feet at a tide 

level of 8 feet above mean sea level, 

 

Monthly Free Product Measurement and Removal Summary Report 

Terracon Consultants, Inc. 

July 31, 2015 

 

Terracon initiated weekly LNAPL gauging and removal activities at the Axeon facility in June 

2015.  This proactive LNAPL recovery program employs an aggressive fluid vapor recovery 

(AFVR) process utilizing a high-flow, high-vacuum system.  By employing an AFVR well head 
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system along with a high-vacuum truck, LNAPL recovery is maximized.  From June 26, 2015 

through July 30, 2015, LNAPL was gauged and removed via AFVR from monitoring wells AW-5, 

AW-6, AW-8 through AW-15, AW-18, AW-19, AW-22, AW-45, AW-49, AW-51 through AW-57, 

AW-62, AW-63, AW-65, AW-74, RW-38, and RW-58.  As specified by Axeon, the objective of 

these activities was to remove in-well LNAPL from the water column only.  Recovered LNAPL 

was transferred to an on-site aboveground storage tank for reuse. 

 

 











































































































































S&ME, Inc. (864) 574-2360
155 Tradd Street (864) 576-8730 fax
Spartanburg, South Carolina 29301 (864) 232-8987 Greenville www.smeinc.com

October 31, 2003

CITGO Asphalt Refining Co.
Foundation Drive
P. O. Box 1881
Savannah, GA  31402-1881

Attention: Mr. Frank White

Subject: WATER ELEVATION/HYDROCARBON THICKNESS
MONITORING REPORT
CITGO Asphalt Refinery
Foundation Drive
Savannah, Georgia
S&ME Project No. 1264-03-524

Dear Mr. White:

S&ME, Inc. (S&ME) has completed the monitoring of water levels and free product at the

CITGO Asphalt Refinery in Savannah, Georgia.  Enclosed please find a table summarizing the

measurements of water and product levels, a Free Product Contour Map, a Groundwater Surface

Map, and results of fingerprinting analysis of six product samples from various locations of the

site.

S&ME appreciates the opportunity to be of service to you.  If we can be of further assistance or

answer any questions please contact us at (864) 574-2360 or via e-mail at

Dklemm@smeinc.com.

Very truly yours,
S&ME, Inc.

David E. Klemm, P.G.
Project Hydrogeologist

mailto:Dklemm@smeinc.com
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LIQUID LEVEL MEASUREMENTS

On October 2, 2003 groundwater and product levels were measured in thirty-eight groundwater

monitoring wells at the site.  The water/product levels are summarized on Table 1.  The data

indicates that a free product plume exists under a large portion of the facility, primarily under the

above ground storage tank farm.  The greatest product thicknesses were measured in AS-54 at

10.70 feet and in AW-51 at 7.76 feet.

The free product data was input into a 2-dimensional computer contouring program (Surfer 8.0).

The results were placed on a site plan to represent the spatial distribution of product at the site.

The resulting Free Product Contour Map is attached as Figure 1.

The groundwater elevation for each well was calculated by subtracting the depth of the water

from the top of casing (TOC) elevation.  The groundwater elevations were density corrected for

wells containing separate phase hydrocarbons.  An estimated density correction of 0.8 was used

based on the identified product types.  The resulting groundwater elevations are shown on Table

1.  The groundwater elevation data was input into the computer contouring program and the

results were placed on the site map to represent the groundwater flow beneath the site.  The

resulting Groundwater Elevation Map is attached as Figure 2.  The groundwater contours are

somewhat erratic with a generalized groundwater flow direction from southwest to northeast

toward the Savannah River.

BAIL DOWN TESTS

S&ME attempted to perform bail-down tests on several wells in order to evaluate aquifer

characteristics and free product recovery rates.  Due to the high permeability of the soils at the

site, the tests were not quantifiable, however indicated that high recovery rates of water and

product are probable under pumping conditions.
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PRODUCT SAMPLING AND RESULTS

Product samples were collected for six wells at the site for “fingerprinting” analysis.  The

samples were collected from wells AW-10, AW-11, AW-15, AW-22, AW-51, and AW-54.  The

samples were delivered to Friedman & Bruya, Inc. in Seattle, Washington for analysis.  The

analytical information provides the boiling range and general chemical composition of the

samples collected.  A copy of the analytical reports are attached.

The results were generally consistent for four of the six samples indicating a mixture of light and

middle distillates with varying degrees of weathering.  One sample indicated only the presence

of light distillates and one sample indicated only the presence of medium distillates.  A summary

of the sample results follows.

The sample from AW-10 indicated a mixture of gasoline or a petroleum solvent,
and a middle distillate such as diesel fuel or fuel oil.  The gasoline range
hydrocarbons did not appeared significantly weathered.  The medium boiling
point hydrocarbons appeared substantially degraded.  

The sample from AW-11 indicated a mixture of gasoline or a petroleum solvent,
and a middle distillate such as diesel fuel or fuel oil.  The gasoline range
hydrocarbons appeared severely weathered.  The medium boiling point
hydrocarbons were less degraded.

The sample from AW-15 indicated only light distillates such as gasoline or
petroleum solvents.  The low response for toluene, ethylbenzene, and xylenes
indicates that any gasoline present has been extensively degraded.

The sample from AW-22 indicated a mixture of gasoline or a petroleum solvent,
and a middle distillate such as diesel fuel of fuel oil.  The light distillate
hydrocarbons appeared severely weathered.  The medium distillate hydrocarbons
had also undergone substantial degradation. 

The sample from AW-51 indicated a mixture of gasoline or a petroleum solvent,
and a middle distillate such as diesel fuel of fuel oil.  The gasoline range
hydrocarbons appeared severely weathered.  The medium boiling point
hydrocarbons had also undergone substantial degradation. 
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The sample from AW-54 indicated the presence of middle distillates such as
diesel fuel or #2 fuel oil.  The hydrocarbons had undergone substantial
degradation. 

Based on the information obtained, it appears that the majority of the separate phase

hydrocarbons are similar to either gasoline or diesel fuel and should be recoverable with standard

environmental extraction technologies.  One well, AW-13, contained a product that was too

viscous to obtain an accurate thickness measurement or collection of a sample for analysis.  The

product from AS-13 will not be recoverable using standard extraction technologies.

WELL CONDITION

A survey of the monitoring wells condition was conducted during the monitoring event.  A list of

the wells and their respective condition is attached as Table 2.
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EQUAL EMPLOYMENT OPPORTUNITY EMPLOYER  
 

MEMORANDUM 

 

TO: Joe Aldridge, Remediation Manager/Frank White, 
Environmental Manager  

REF. NO.: 053244/kt/4 

FROM: Dave Banchero/Brad Trytten DATE: November 10, 2009 

C.C.: Brian Leroy   

RE: NuStar Asphalt Refinery, Savannah, GA – January through July 2009 Fieldwork Summary 

 
 
1.0 INTRODUCTION 
 
Conestoga-Rovers & Associates (CRA) performed various field activities at the NuStar Asphalt Refinery in 
Savannah, Georgia (Site) from January through July 2009.  Field activities included the installation of seven 
groundwater monitoring / remediation wells, rehabilitation of nine existing wells, quarterly Site fluid level 
measurements (March and June), and the initial phases of an LNAPL recovery plan.  The purpose of this 
memorandum is to provide details of the fieldwork activities conducted by CRA during this period.  A Site 
Plan is included as Figure 1.  A Detailed Site Plan that highlights the area of the Site near the Savannah 
River is included as Figure 2. 
 
 
2.0 POLYWALL BARRIER LOCATE, WELL INSTALLATIONS, AND WELL REHABILITATION 
 
In February 2009, CRA performed well installation and well rehabilitation fieldwork at the Site, which 
included attempts to locate a previously installed Polywall barrier (Polywall).  In March 2009, CRA 
performed oversight for the surveying of new wells. 
 
 
2.1 Polywall Barrier Locate  
 
According to historical documents provided to CRA, Horizontal Subsurface Systems, Inc. installed a 20-foot 
(ft) deep and approximately 1,500-ft long Polywall at the Site along the Savannah River.  Details about the 
Polywall’s location are vague and in an effort to find the Polywall during the well installation fieldwork, 
ground-penetrating radar (GPR) was used to locate the barrier, but was unsuccessful.  A vacuum-assisted 
air-knife truck was then used to attempt to locate the Polywall near the Savannah River and the facility’s 
dock.  Two trenches were created by removing soils to an approximate depth of 6 ft below ground surface 
(bgs).  One trench was located southeast of AW-74 and north of Tank 100, crossing the paved and grass 
areas.  The other trench was located northeast of AW-69 toward the Savannah River.  The Polywall was not 
located in either trench.  The trenches were immediately back-filled with the excavated soil and compacted.  
The Polywall was found north of AW-70 where approximately 9 ft of it is exposed and southeast of AW-65 
at the fence line where a small portion of it is exposed. 
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2.2 Well Installation 
 
All proposed well locations were cleared for underground utilities using either an air-knife or 
hydroexcavation assisted vacuum truck to remove soils to 8 ft bgs.  Utilities were not found in any of the 
proposed well locations.   
 
From February 17 to February 20, 2009, CRA installed seven monitoring/recovery wells (AW-68 through 
AW-74) along the Plant North side of the Site near the Savannah River, as presented on Figure 1 and on 
Figure 2.  Walker Hill Environmental of Mississippi (WHE) were subcontracted to install the wells using 
direct-push technology for soil coring, followed by a 10.5-inch outside diameter hollow stem auger for well 
installation.  WHE was subcontracted due to the Department of Homeland Security requirement for 
possessing TWIC cards for access to restricted sites.  All seven wells were constructed using 4-inch diameter 
PVC casing installed to a depth of 20 ft bgs.  The screen interval of each well was from 20 ft bgs to 5 ft bgs 
with a 0.020 slot size with #2/12 graded silica sand used to create the sand pack to 2 ft above the top of the 
screen.  A bentonite seal was placed above the sand pack.  Wells AW-72, AW-73, and AW-74 are located in 
traffic areas and were completed with traffic-grade flush mount covers set in a concrete surface seal.  The 
other wells were completed using metal stick-up well casings set in a concrete surface seal.  The 
Stratigraphic and Instrumentation Logs for each well are included in Attachment A.  No soil or 
groundwater samples were collected during the installation of the wells.  During the well installation 
activities, an unidentified monitoring well was found near the Savannah River and the Refinery’s 
Firehouse.  The well was named “Firehouse Well” and was surveyed along with the new wells.  Initial fluid 
level measurements are included in Table 2 and the “Firehouse Well” location is included on Figure 1 and 
Figure 2. 
 
 
2.3 Well Rehabilitation  
 
Well rehabilitation was performed on eight of the existing monitoring wells, including AW-9, AW-11, 
AW-12, AW-13, AW-22, AW-67, AW-51, and AW-65.  Rehabilitation activities included extracting all of the 
fluids from the well using a vacuum extraction truck and scrubbing the screen of the well with a wire 
brush.  The purpose of the rehabilitation was to free trapped sediment and LNAPL from the screen and 
well casing to allow for better extraction and fluid measurements during future monitoring and 
remediation events.   
 
 
2.4 Surveying  
 
The new wells, the Polywall, and the trenches were surveyed on March 9, 2009 by Gardner Smith Surveyors 
of Garden City, GA.  The ground surface and top of casing elevations were tied into the existing survey and 
are included in Table 1.  A copy of the final signed survey from Gardner Smith Surveyors is included in 
Attachment B.  During the survey, three survey points of the exposed Polywall and six survey points along 
the trenches were recorded to mark their exact location and are included on Figure 2. 
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3.0  FIRST QUARTER 2009 SITE FLUID MEASUREMENTS  
 
On March 5 and 6, 2009, fluid measurements were taken from 56 wells at the Site.  General groundwater 
flow direction is to the northwest (plant north) and toward the Savannah River.  These measurements were 
taken prior to any of CRA’s tidal function studies and prior to the installation of transducers at the Site as 
discussed in Section 5.1; therefore, these measurements were not timed to coincide with any specific portion 
of the tide cycle.  As described in the May 8, 2009 Work Plan for LNAPL Recovery Memo, transducers were 
installed at the Site to measure the tidal influence on groundwater.  The first quarter 2009 fluid level 
measurements and corrected groundwater elevations are included in Table 2.  The first quarter 2009 
groundwater elevation contours with LNAPL thicknesses are presented on Figure 3. 
 
 
4.0  WELL ABANDONMENT 
 
On March 26, 2009, monitoring well AW-55 was abandoned and on May 21, 2009, monitoring well AW-17 
was abandoned at the request of NuStar.  Both wells were located in the vicinity of Tank 3, which was 
undergoing construction that required the wells to be removed.  WHE was contracted by CRA to abandon 
both wells by over-drilling with a Geoprobe mounted hollow-stem auger to total depth of the well and then 
backfill the hole with bentonite-grout.  AW-55 was over-drilled to 24.5 feet and AW-17 was over-drilled to 
14 feet below ground surface.  The waste generated from the abandonment of the wells was stored in 
55-gallon drums and moved to the staging area onsite.  It is CRA’s understanding that the coordination of 
the drum transportation and waste disposal was handled by NuStar.  The abandoned wells are shown on 
Figure 1. 
 
 
5.0  LNAPL RECOVERY PILOT TEST AND TIDAL STUDIES 
 
On May 18, 2009, NuStar approved CRA’s Memo entitled “Proposed Scope of Work – Pilot-tests for LNAPL 
Recovery System”.  On May 20 and 21, 2009, CRA began the pilot-tests for the LNAPL Recovery System 
however, these activities have not yet been completed as described below. 
 
 
5.1 Continuous Fluid Level Monitoring  
 
Due to known tide-related river level changes at the Site, and because these changes may affect measured 
fluid levels in Site monitoring wells, it was recommended that a simple, continuous fluid level monitoring 
program be undertaken to determine the magnitude of the potential tide-related fluid level changes at the 
Site. 
 
Three monitoring wells without free product were selected for continuous fluid (water) level monitoring.  
These selected wells are located on the south side of the Site and were: 
 
 AW-67 - located adjacent to the Savannah River 

 AW-73 - located approximately 450 feet inland from the Savannah River 

 AW-44 - located approximately 1500 feet inland from the Savannah River 
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Pressure transducers (Solinst Levelogger Model 3001) were installed in these three monitoring wells on 
May 20, 2009 and set to begin recording at 08:00 May 21, 2009, at a frequency of once per minute.  The 
pressure transducers were removed from the monitoring wells on May 26, 2009, providing a 5-day 
continuous water level record.  Additional continuous tidal elevation data for the Savannah River was 
obtained from the NOAA Fort Pulaski monitoring station, located at the mouth of the Savannah River in 
the Fort Pulaski National Monument, approximately 18 miles downstream of the Site.  In addition, peak 
high and low tide data (time and relative water level) were obtained for three locations along the Savannah 
River, two downstream and one upstream from the Site.  However, geodetic elevations are not available for 
these stations and the water level data cannot be directly compared to the groundwater levels at the Site or 
the Fort Pulaski monitoring station. 
 
The data recorded by the pressure transducers (time of day, height of water above transducer) were 
downloaded and compiled into spreadsheets (Attachment C, CD format).  The tidal elevation data from the 
Fort Pulaski monitoring station was also compiled.  These data were graphed, with the Site pressure 
transducer data presented as height of water above transducer, as depth to water measurements were not 
collected during the period of continuous monitoring.  The Fort Pulaski tidal data was graphed as elevation 
relative to the North American Vertical Datum (NAVD88). 
 
Figure 4 presents the pressure transducer and Fort Pulaski tidal data for the 5-day monitoring period.  
There are two tidal cycles per day, each cycle of approximately 12-hours duration.  The magnitude of the 
tide (high to low tide) is approximately seven to nine feet at the mouth of the Savannah River and decreases 
only slightly upstream, beyond the Site.  Therefore, the magnitude of the tides within the Savannah River at 
the Site are similar to the magnitude of the tides measured at the Fort Pulaski monitoring station. 
 
The propagation of the tidal pressure wave and flow of water into or out of the soil is muted by the soil, 
resulting in a reduced tidal effect on the groundwater levels at the Site compared to levels in the Savannah 
River immediately adjacent to the Site.  At monitoring well AW-67, located adjacent to the Savannah River, 
the tidally-induced change in groundwater levels (high to low tide) is approximately 3 to 6 feet over each of 
the approximate 6-hour high to low tide cycles.  At monitoring well AW-73, the tidally-induced change in 
groundwater levels is approximately 0.5 feet.  At monitoring well AW-44, located further inland, the 
tidally-induced change in groundwater levels is approximately 0.5 to 1 feet.  The slightly greater response at 
AW-44 than AW-73 may be related to the greater depth of AW-44 (28.2 feet) versus AW-73 (21.4 feet), 
allowing the screened interval of AW-44 to intersect coarser-grained soils, which would more readily 
transmit the tidal water pressure wave/river water into or out of the soils. 
 
The groundwater levels presented on Figure 4 also show an overall increase, primarily at AW-44, in 
response to a significant precipitation event that occurred during the early part of the continuous 
monitoring program. 
 
Figure 5 presents the water level data over a 24-hour period (two high tides and two low tides), with 
different y-axis scales for the Site data and the Fort Pulaski tide data.  The time delay between high tide (at 
the Site) and peak groundwater levels at AW-67 is approximately 2 to 2-1/4 hours.  The time delay between 
low tide (at the Site) and low groundwater levels at AW-67 is approximately 1-3/4 hours. 
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As show on Figure 5, there is also a slight time delay for the propagation of the groundwater level changes 
from AW-67 (closest to the Savannah River) to the more distant monitoring wells AW-73 and AW-44.  
These time lags are approximately 1/2 hour. 
 
The effects of fluctuating fluid levels on free product thickness are well-documented.  Commonly, when 
groundwater levels rise, the free product is displaced into the unsaturated soil and conversely, when 
groundwater levels decline, free product can freely flow into the well from the soil, causing a much greater 
apparent free product thickness.  These phenomena usually take place over extended periods of time 
(e.g., days) rather than hours.  In this case, the short tidal cycles may or may not have significant effects on 
free product thicknesses, depending on local soil, water, and free product characteristics.  The smearing 
effect caused by water table fluctuations in LNAPL impacted zones may be very pronounced closer toward 
the Savannah River, which has the potential to reduce the mobility and recoverability of the LNAPL in the 
area. 
 
Using the publicly available tidal information and the data from the continuous fluid level monitoring, the 
following schedule was devised for future fluid measurements; 
 
 Beginning at approximate low tide, fluid levels are collected rapidly and over a short period of time for 

the monitoring wells located near the Savannah River (e.g., AW-67, AW-65, AW-9, AW-70, AW-71, 
AW-11, AW-69, AW-51, AW-13, AW-68, AW-22, AW-74, AW-12, AW-72 and Truck Loading), 

 Fluid levels are then collected in zones across the Site, working away from the river (e.g. Zone 1 is along 
the river using the above wells, Zone 2 is in the middle of the Site, and Zone 3 is the furthest from the 
river and collected last), 

 Fluid levels are then measured again for selected wells with product located near the river after 
completion of the fluid level monitoring event to determine in free product thicknesses have changed 
significantly (e.g., AW-9, AW-71, AW-51, AW-68 and AW-74). 

 
 
5.2 LNAPL Bail-down Tests 
 
Bail-down testing is a field test method where a “slug” of LNAPL is removed from the well by one or more 
quick bails.  The goal is to quickly remove as much of the LNAPL as possible from a well while minimizing 
the withdrawal of groundwater.  During the recovery period, as LNAPL and water enter the well, the 
LNAPL/water interface will initially rise to maximum level, then decline.  The LNAPL/air interface in the 
monitoring well will continue to rise while the LNAPL/water interface declines, and the LNAPL thickness 
recovers.  The results of a successful bail-down test can provide estimates of LNAPL transmissivity and 
recovery potential. 
 
Bail-down tests were performed on wells AW-9, AW-11, AW-12, AW-51, AW-65, AW-68, and AW-74.  The 
field data sheets and graphs presenting the post-bailing LNAPL thickness monitoring are provided in 
Attachment D. 
 
A bail-down test was attempted at well AW-13, however, due to the highly viscous LNAPL in AW-13, the 
bailer could not be easily submerged into the LNAPL and groundwater, and eventually became clogged; 
therefore the bail-down test could not completed.  Previous depth to water measurements at AW-13 could 
not be taken due to the high viscosity of the LNAPL present in the well, resulting in the conclusions that 
either the interface probe was coated with LNAPL (preventing determination of the presence of water) or 
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the well did not contain any water.  During the attempted bail-down test, the bailer was partially 
submerged into the LNAPL/groundwater, recovered, and then drained approximately six inches of water 
and four inches of LNAPL.  This shows that the well is not full of LNAPL, but instead the 4” layer of thick 
LNAPL coats the probe and does not allow a groundwater measurement to be taken. 
 
The bail-down tests performed at the remaining wells indicated that the LNAPL recharge rate is rapid.  The 
observed recharge rates were too rapid to permit any meaningful graphical interpretation that would allow 
the estimation of LNAPL transmissivity and potential recovery rates.  Due to the rapid LNAPL recharge 
rates observed, longer duration recovery tests using a more active recovery technique (e.g., skimming) 
would be needed to develop estimates of long-term potential recovery rates. 
 
 
5.3 Skimmer Pump Installation 
 
At the request of NuStar, the pilot-scale skimmer pump was not installed at the Site. 
 
 
5.4 Viscosity and Specific Gravity Analysis 
 
On June 29, 2009, product samples were collected from AW-12, AW-13, AW-51, AW-65, and AW-68 for 
laboratory analysis of viscosity and specific gravity (SG).  A summary of the results and the laboratory 
results are included as Attachment E.  The results from AW-12, AW-51, AW-65, and AW-68 were relatively 
consistent, indicating specific gravity and viscosity values consistent with a diesel-range LNAPL (kerosene 
and jet fuel would also be expected to have values in approximately the same range).  Field observations 
show that the LNAPL from the majority of the wells at the Site have similar characteristics to these wells.  
The average SG at the site (with the exception of AW-13 at 1.0826) is 0.854, which is the value used to 
correct the groundwater elevation at the Site for all of the wells that did not have specific gravity 
determinations.  Consequently, based on the LNAPL physical properties, various common LNAPL 
recovery techniques would be applicable at the Site.  However, it should be noted that finer-grained soils, 
subsurface heterogeneities, and/or hydraulic conditions may limit the recoverability of an LNAPL plume 
regardless of LNAPL physical parameters. 
 
The general appearance and characteristics of the LNAPL in AW-13 is of a much more viscous product than 
in other wells at the Site, therefore, as expected the results varied from rest of the Site with the viscosity and 
SG being significantly higher.  The SG and viscosity values for the LNAPL present in this well are more 
consistent with a No. 6 fuel oil and/or some crude oils.  It is expected that recovery of this LNAPL using 
most conventional hydraulic recovery techniques would be extremely limited and problematic.  Excavation 
or some type of enhanced recovery technique (e.g., soil heating) would likely be needed in order to 
implement an effective recovery strategy here.  Further investigations would likely be required to 
determine an adequate remedial strategy for this material. 
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TABLE 1  

 WELL DATA
NUSTAR SAVANNAH REFINERY

SAVANNAH, GEORGIA

AW-5 11.97 16.04 2 767868.5796 977836.4537 12.42
AW-6 9.53 11.57 2 768344.5761 978199.3509 14.55
AW-7 9.47 12.54 2 768601.9674 978019.2353 S 17.27
AW-8 12.63 15.68 2 768428.3676 978478.4895 16.40
AW-9 10.78 13.50 2 768730.1217 978878.4539 S 16.01

AW-10 11.38 13.90 2 768610.5852 978541.3852 S 17.41
AW-11 11.42 13.64 2 768890.3759 978771.3408 S 17.63
AW-12 12.43 12.14 2 769205.7908 978499.5186 F 15.75
AW-13 10.35 12.79 2 769057.4278 978724.8903 S 22.04
AW-14
AW-15 13.56 15.38 2 768731.6963 978267.8982 19.50
AW-16

AW-172 11.93 14.09 2 768528.515 978138.4422 16.10
AW-18 9.60 12.92 2 768246.1891 978065.3606 14.66
AW-19 12.66 15.50 2 768236.4797 978290.0828 17.92
AW-20 12.70 15.67 2 768351.0008 978609.8473 18.60
AW-22 12.33 15.13 2 769106.5265 978563.8028 S 9.80
AW-23 12.30 16.04 2 768016.8335 978027.6547 16.17
AW-24 8.23 11.36 2 768176.8438 977776.4344 11.87
AW-25 10.37 13.50 2 768142.3259 977579.8326 15.06
AW-26 9.45 12.47 2 767820.8923 977535.2908 12.11
AW-27 11.57 13.52 2 768235.5848 977419.0923 S 15.26
AW-28 11.18 2 769111.8921 978254.9161 F 12.56
AW-29 10.37 12.68 2 768358.2258 977529.4149 S 15.31
AW-30 10.60 13.40 2 767664.9136 977662.2447 14.98
AW-31 10.71 10.30 2 768670.3231 977679.1261 11.25
AW-32 11.00 14.39 2 768745.4584 977790.3031 17.92
AW-33 10.63 13.08 2 768544.2021 977683.9678 13.00
AW-34 10.80 13.27 2 768671.4025 977841.4877 S 13.94
AW-35
AW-36 11.80 13.65 4 767896.6305 977624.3904 31.81
AW-37 12.31 14.33 4 768244.897 978565.5613 20.39
AW-38
AW-40
AW-41 13.29 15.15 4 767707.6038 977216.5396 31.95
AW-42 9.73 9.43 4 768611.9441 977697.9767 24.95
AW-44 13.64 13.41 4 767648.5938 977939.4092 F 28.20
AW-45 15.39 15.13 4 767915.3385 978244.7561 F 33.28
AW-46
AW-47
AW-48 9.10 11.13 4 768159.9407 977982.8832 29.50
AW-49 12.08 15.50 4 768690.9747 978720.9542 S 29.71
AW-50
AW-51 10.53 12.75 4 769044.338 978741.8643 S 27.90
AW-52 13.30 15.74 4 768986.0817 978489.2288 28.00
AW-53 10.79 10.33 4 768597.1581 977887.6791 F 23.69
AW-54 8.49 10.66 4 768127.7469 977944.9531 25.00

AW-552 11.72 15.31 4 768452.0095 978311.4857 27.74
AW-62
AW-65 10.42 13.26 2 768616.987 979018.5317 S 16.66
AW-67 9.10 11.32 4 768638.2838 979088.1506 S 19.52
AW-68 10.98 13.80 4 769128.64 978655.51 S 23.15
AW-69 9.98 9.44 4 768978.68 978817.5 S 19.62
AW-70 9.28 12.25 4 768810.45 978948.45 S 24.30
AW-71 10.49 13.29 4 768898.99 978866.05 S 22.78
AW-72 10.48 10.12 4 769344.6 978387.16 F 20.24
AW-73 12.63 12.04 4 768339.99 978731.97 F 21.35
AW-74 10.33 9.96 4 769288.53 978584.37 F NM

Nustar Well ID
Total Depth 1 

(ft BTOC)
Flushmount/

Stickup
Easting 1 

(NAD83)
Northing 1 

(NAD83)
Well Diameter 1 

(inches)
TOC Elevation 1 

(ft AMSL)
Ground Elevation 1 

(ft AMSL)

DESTROYED

NOT FOUND

NOT FOUND

NOT FOUND
NOT FOUND

NOT FOUND
NOT FOUND

NOT FOUND
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TABLE 1  

 WELL DATA
NUSTAR SAVANNAH REFINERY

SAVANNAH, GEORGIA

Nustar Well ID
Total Depth 1 

(ft BTOC)
Flushmount/

Stickup
Easting 1 

(NAD83)
Northing 1 

(NAD83)
Well Diameter 1 

(inches)
TOC Elevation 1 

(ft AMSL)
Ground Elevation 1 

(ft AMSL)

ADMIN 10.91 10.72 2 768294.0684 977535.2655 12.02
FIREHOUSE 8.00 7.70 2 769183.79 978743.97 F 24.40

RAIL LOADING-N 10.89 12.61 2 769069.4497 978104.435 10.62
RAIL LOADING-S 10.92 12.30 2 768866.9154 977876.597 10.40

Tank-03 11.63 12.14 4 768549.3104 978404.024 20.95
TRUCK LOADING 12.83 12.65 4 769126.1029 978518.2714 F 19.54
RAIL LOADING-M 11.03 broken 2 768937.1293 977955.6365 broken

Notes:
1 Surveyed on March 5-6, 2009
2Abandoned
ft AMSL - feet Above Mean Sea Level (NAVD 88)
ft BTOC - feet Below Top of Casing elevation
F - Flushmount
S - Stickup
RAIL LOADING-M: Well casing damaged/blocked
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TABLE 2 

  GROUNDWATER ELEVATION AND LNAPL THICKNESS
NUSTAR SAVANNAH REFINERY

SAVANNAH, GEORGIA
 MARCH 9, 2009

NuStar Well ID Ground Top of Casing Depth to Depth to Product Groundwater
Elevation Elevation Total Depth Product Groundwater Thickness Elevation
(ft. AMSL) (ft. AMSL) (ft btoc) (ft btoc) (ft btoc) (ft) (ft. AMSL)

AW-5 11.97 16.04 12.42 5.83 7.82 1.99 9.81
AW-6 9.53 11.57 14.55 8.89 11.35 2.46 2.19
AW-7 9.47 12.54 17.27 -- 9.14 0.00 3.40
AW-8 12.63 15.68 16.4 13.38 13.96 0.58 2.18
AW-9 10.78 13.50 16.01 11.49 13.80 2.31 1.55

AW-10 11.38 13.90 17.41 11.58 14.60 3.02 1.72
AW-11 11.42 13.64 17.63 11.55 14.85 3.30 1.43
AW-12 12.43 12.14 15.75 10.30 13.65 3.35 1.17

AW-13 10.35 12.79 22.04 9.60 (1) -- NM
AW-15 13.56 15.38 19.5 10.78 12.75 1.97 4.21
AW-17 11.93 14.09 16.1 -- 11.71 0.00 2.38
AW-18 9.60 12.92 14.66 7.21 8.63 1.42 5.43
AW-19 12.66 15.50 17.92 13.11 14.16 1.05 2.18
AW-20 12.70 15.67 18.6 -- 13.24 0.00 2.43
AW-22 12.33 15.13 9.8 -- -- -- NM
AW-23 12.30 16.04 16.17 7.24 8.55 1.31 8.54
AW-24 8.23 11.36 11.87 -- 4.55 0.00 6.81
AW-25 10.37 13.50 15.06 -- 5.47 0.00 8.03
AW-26 9.45 12.47 12.11 -- 4.35 0.00 8.12
AW-27 11.57 13.52 15.26 -- 5.65 0.00 7.87
AW-28 -- 11.18 12.56 -- 5.59 0.00 5.59
AW-29 10.37 12.68 15.31 -- 4.60 0.00 8.08
AW-30 10.60 13.40 14.98 -- 5.33 0.00 8.07
AW-31 10.71 10.30 11.25 -- 2.40 0.00 7.90
AW-32 11.00 14.39 17.92 -- 10.79 0.00 3.60
AW-33 10.63 13.08 13 -- 5.40 0.00 7.68
AW-34 10.80 13.27 13.94 -- 9.13 0.00 4.14
AW-36 11.80 13.65 31.81 -- 5.40 0.00 8.25
AW-37 12.31 14.33 20.39 12.06 12.09 0.03 2.26
AW-41 13.29 15.15 31.95 -- 8.99 0.00 6.16
AW-42 9.73 9.43 24.95 -- 1.49 0.00 7.94
AW-44 13.64 13.41 28.2 -- 10.85 0.00 2.56
AW-45 15.39 15.13 33.28 12.75 14.90 2.15 1.95
AW-48 9.10 11.13 29.5 -- 6.30 0.00 4.83
AW-49 12.08 15.50 29.71 13.33 15.77 2.44 1.68
AW-51 10.53 12.75 27.9 10.96 15.86 4.90 0.81
AW-52 13.30 15.74 28 13.68 15.99 2.31 1.60
AW-53 10.79 10.33 23.69 6.36 6.50 0.14 3.94
AW-54 8.49 10.66 25 4.16 15.96 11.80 4.14
AW-55 11.72 15.31 27.74 -- 12.50 0.00 2.81
AW-65 10.42 13.26 16.66 12.47 13.52 1.05 0.58
AW-67 9.10 11.32 19.52 -- 12.30 0.00 -0.98
AW-68 10.98 13.80 23.15 13.04 13.04 0.00 0.76
AW-69 9.98 9.44 19.62 -- 8.09 0.00 1.35
AW-70 9.28 12.25 24.3 -- 12.11 0.00 0.14
AW-71 10.49 13.29 22.78 -- 12.58 0.00 0.71
AW-72 10.48 10.12 20.24 -- 10.02 0.00 0.10
AW-73 12.63 12.04 21.35 -- 10.34 0.00 1.70
AW-74 10.33 9.96 NM 10.57 10.57 0.00 -0.61
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TABLE 2 

  GROUNDWATER ELEVATION AND LNAPL THICKNESS
NUSTAR SAVANNAH REFINERY

SAVANNAH, GEORGIA
 MARCH 9, 2009

NuStar Well ID Ground Top of Casing Depth to Depth to Product Groundwater
Elevation Elevation Total Depth Product Groundwater Thickness Elevation
(ft. AMSL) (ft. AMSL) (ft btoc) (ft btoc) (ft btoc) (ft) (ft. AMSL)

Renamed "Unknown" Well Locations

ADMIN 10.91 10.72 12.02 -- 2.75 0.00 7.97
RAIL LOADING-S 10.92 12.30 10.4 -- 6.78 0.00 5.52
RAIL LOADING-M 11.03 broken broken broken broken -- NM
RAIL LOADING-N 10.89 12.61 10.62 -- 7.71 0.00 4.90
TRUCK LOADING 12.83 12.65 19.54 10.86 15.05 4.19 0.95

TANK 3 11.63 12.14 20.95 9.75 11.19 1.44 2.10
FIREHOUSE 8.00 7.70 24.4 -- 9.86 0.00 -2.16

Notes:
NM - Not Measured.
ft AMSL - feet Above Mean Sea Level (NAVD 88).
NAD 83 - Georgia State Plane NAD 83 datum.
ft btoc -  feet below top of casing.
(1)--probe coated with thick substance and not able to detect level of water.
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TABLE 3

GROUNDWATER ELEVATION AND LNAPL THICKNESS
NUSTAR SAVANNAH REFINERY

SAVANNAH, GEORGIA
DATE: JUNE 30, 2009

AW-5 6/30/2009 14:54 16.04 2 -- 6.03 8.03 2.00 9.72 (2)
AW-6 6/30/2009 13:13 11.57 2 -- 8.18 10.11 1.93 3.11 (2)
AW-8 6/30/2009 12:52 15.68 2 -- 12.38 13.32 0.94 3.16 (2)
AW-7 6/30/2009 12:35 12.54 2 -- -- 8.60 -- 3.94
AW-9 6/30/2009 9:51 13.50 2 -- 10.73 13.51 2.78 2.36 (2)

AW-9 (4) 6/30/2009 16:13 13.50 2 -- 10.47 13.28 2.81 2.62 (2)
AW-10 6/30/2009 12:37 13.90 4 -- 10.49 15.55 5.06 2.67 (2)
AW-11 6/30/2009 9:58 13.64 2 -- 10.71 13.58 2.87 2.51 (2)

AW-11 (4) 6/30/2009 16:18 13.64 2 -- 10.50 13.79 3.29 2.66 (2)
AW-12 6/30/2009 10:17 12.14 2 -- 9.12 14.24 5.12 2.14 (3)
AW-13 6/30/2009 10:40 12.79 2 -- 10.70 10.95 0.25 2.11 (3)
AW-15 6/30/2009 13:43 15.38 2 -- 9.46 11.36 1.90 5.64 (2)
AW-17 NM -- -- -- -- -- -- -- --
AW-18 6/30/2009 13:18 12.92 2 -- 6.41 7.28 0.87 6.38 (2)
AW-19 6/30/2009 13:07 15.50 2 -- 12.41 13.03 0.62 3.00 (2)
AW-20 6/30/2009 12:25 15.67 2 -- -- 12.07 -- 3.60
AW-22 6/30/2009 9:26 15.13 2 -- -- -- -- --
AW-23 6/30/2009 14:36 16.04 2 -- 6.58 8.88 2.30 9.12 (2)
AW-24 6/30/2009 14:55 11.36 2 -- -- 4.70 -- 6.66
AW-25 6/30/2009 14:20 13.50 2 -- -- 5.67 -- 7.83
AW-26 6/30/2009 14:30 12.47 2 -- -- 4.58 -- 7.89
AW-27 6/30/2009 13:50 13.52 2 -- -- 5.94 -- 7.58
AW-28 6/30/2009 13:03 11.18 2 -- -- 4.40 -- 6.78
AW-29 6/30/2009 13:42 12.68 2 -- -- 5.37 -- 7.31
AW-30 6/30/2009 14:39 13.40 2 -- -- 5.43 -- 7.97
AW-31 6/30/2009 13:27 10.30 2 -- -- 2.33 -- 7.97
AW-32 6/30/2009 13:20 14.39 2 -- -- 9.23 -- 5.16
AW-33 6/30/2009 13:36 13.08 2 -- -- 5.31 -- 7.77
AW-34 6/30/2009 12:44 13.27 2 -- -- 8.15 -- 5.12
AW-36 6/30/2009 14:25 13.65 4 -- -- 5.81 -- 7.84
AW-37 6/30/2009 13:00 14.33 4 -- 11.43 11.57 0.14 2.88 (2)
AW-41 6/30/2009 14:34 15.15 4 -- -- 9.10 -- 6.05
AW-42 6/30/2009 13:32 9.43 4 -- -- 1.50 -- 7.93
AW-44 6/30/2009 14:46 13.41 4 -- -- 10.20 -- 3.21
AW-45 6/30/2009 11:58 15.13 4 -- 12.39 13.88 1.49 2.52 (2)
AW-48 6/30/2009 15:02 11.13 4 -- -- 5.10 -- 6.03
AW-49 6/30/2009 12:29 15.50 4 -- 12.92 15.57 2.65 2.19 (2)
AW-51 6/30/2009 9:42 12.75 4 -- 9.77 18.38 8.61 1.95 (3)

AW-51 (4) 6/30/2009 16:30 12.75 4 -- 9.13 15.64 6.51 2.84 (3)
AW-52 6/30/2009 13:53 15.74 4 -- 12.58 15.62 3.04 2.72 (2)
AW-53 6/30/2009 13:29 10.33 4 -- 5.74 5.80 0.06 4.58 (2)
AW-54 6/30/2009 14:25 10.66 4 -- 3.66 7.40 3.74 6.45 (2)
AW-55 NM -- 15.31 4 -- -- -- -- --
AW-65 6/30/2009 9:25 13.26 2 -- 11.08 13.50 2.42 1.83 (3)

AW-65 (4) 6/30/2009 15:55 13.26 2 -- 10.46 12.96 2.50 2.44 (3)
AW-67 6/30/2009 9:35 11.32 4 -- -- 11.00 -- 0.32
AW-68 6/30/2009 10:04 13.80 4 -- 12.18 14.44 2.26 1.29 (3)

AW-68 (4) 6/30/2009 16:36 13.80 4 -- 10.73 12.21 1.48 2.85 (3)
AW-69 6/30/2009 9:50 9.44 4 -- -- 8.78 -- 0.66
AW-70 6/30/2009 9:41 12.25 4 -- -- 10.91 -- 1.34
AW-71 6/30/2009 9:43 13.29 4 -- 10.87 10.94 0.07 2.41 (2)

AW-71 (4) 6/30/2009 16:23 13.29 4 -- 10.76 10.84 0.08 2.52 (2)
AW-72 6/30/2009 9:19 10.12 4 -- -- 9.05 -- 1.07
AW-73 6/30/2009 11:50 12.04 4 -- -- 9.45 -- 2.59
AW-74 6/30/2009 10:33 9.96 4 -- 9.79 12.77 2.98 -0.27 (2)

AW-74 (4) 6/30/2009 16:43 9.96 4 -- 6.55 8.54 1.99 3.12 (2)

ADMIN 6/30/2009 13:45 10.72 2 -- -- 3.22 -- 7.50
FIREHOUSE NM 7.70 2 -- -- -- -- --

RAIL LOADING-M NM -- 2 -- -- -- -- --
RAIL LOADING-N 6/30/2009 13:08 12.61 2 -- -- 4.02 -- 8.59
RAIL LOADING-S 6/30/2009 13:12 12.30 2 -- -- 5.55 -- 6.75

Tank-03 6/30/2009 12:42 12.14 4 -- 8.40 11.64 3.24 3.27 (2)
TRUCK LOADING 6/30/2009 10:11 12.65 4 -- 9.53 15.32 5.79 2.27 (2)

Notes:
(1) Surveyed on March 5-6, 2009
(2) LNAPL specific gravity varied from 0.8275 to 0.8806, with one value of 1.0826.  The average value of 0.854 was used 
     to correct groundwater elevations.  
(3) Different LNAPL specific gravity values used.  AW-12 (0.8275), AW-13 (1.0826), AW-51 (0.8806), AW-65 (0.8567), AW-68 (0.8526)
(4) Additonal fluid level measurement taken to evaluate ranges in fluid levels and elevations near the Savannah River.
NM- Well was not measured during the current gauging event
ft AMSL - feet Above Mean Sea Level (NAVD 88)
ft BTOC - feet Below Top of Casing elevation
RAIL LOADING-M: Well casing damaged/blocked

Product 
Thickness (ft)

Corrected Groundwater Elevation (ft 
AMSL)

Well Diameter 
(inches)

Total Depth 
(ft BTOC)

Depth to Product 
(ft BTOC)

Depth to 
Groundwater        

(ft BTOC)Nustar Well ID Date Time
TOC Elevation (ft 

AMSL) (1)
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TABLE 4

SUMMARY OF GROUNDWATER ELEVATION AND LNAPL THICKNESS
NUSTAR SAVANNAH REFINERY

SAVANNAH, GEORGIA

AW-5 3/5/2009 15:34 16.04 5.83 7.82 1.99 9.81
6/30/2009 14:54 16.04 6.03 8.03 2.00 9.72 (2)

AW-6 3/5/2009 14:50 11.57 8.89 11.35 2.46 2.19
6/30/2009 13:13 11.57 8.18 10.11 1.93 3.11 (2)

AW-7 3/6/2009 16:35 12.54 -- 9.14 -- 3.40
6/30/2009 12:35 12.54 -- 8.60 -- 3.94

AW-8 3/5/2009 14:29 15.68 13.38 13.96 0.58 2.18
6/30/2009 12:52 15.68 12.38 13.32 0.94 3.16 (2)

AW-9 3/5/2009 13:47 13.50 11.49 13.80 2.31 1.55
6/30/2009 9:51 13.50 10.73 13.51 2.78 2.36 (2)

6/30/2009 (4) 16:13 13.50 10.47 13.28 2.81 2.62 (2)
AW-10 3/5/2009 14:00 13.90 11.58 14.60 3.02 1.72

6/30/2009 12:37 13.90 10.49 15.55 5.06 2.67 (2)
AW-11 3/5/2009 16:48 13.64 11.55 14.85 3.30 1.43

6/30/2009 9:58 13.64 10.71 13.58 2.87 2.51 (2)
6/30/2009 (4) 16:18 13.64 10.50 13.79 3.29 2.66 (2)

AW-12 3/6/2009 12:32 12.14 10.30 13.65 3.35 1.17
6/30/2009 10:17 12.14 9.12 14.24 5.12 2.27 (3)

AW-13 3/5/2009 13:00 12.79 9.60 -- -- --
6/30/2009 10:40 12.79 10.70 10.95 0.25 2.05 (3)

AW-15 3/6/2009 16:41 15.38 10.78 12.75 1.97 4.21
6/30/2009 13:43 15.38 9.46 11.36 1.90 5.64 (2)

AW-17 3/5/2009 14:14 14.09 -- 11.71 -- 2.38
6/30/2009

AW-18 3/5/2009 14:54 12.92 7.21 8.63 1.42 5.43
6/30/2009 13:18 12.92 6.41 7.28 0.87 6.38 (2)

AW-19 3/5/2009 14:45 15.50 13.11 14.16 1.05 2.18
6/30/2009 13:07 15.50 12.41 13.03 0.62 3.00 (2)

AW-20 3/5/2009 14:25 15.67 -- 13.24 -- 2.43
6/30/2009 12:25 15.67 -- 12.07 -- 3.60

AW-22 3/6/2009 12:46 15.13 -- -- -- 6.81
6/30/2009 9:26 15.13 -- DRY -- --

AW-23 3/5/2009 15:27 16.04 7.24 8.55 1.31 8.54
6/30/2009 14:36 16.04 6.58 8.88 2.30 9.12 (2)

AW-24 3/6/2009 0:00 11.36 -- 4.55 -- --
6/30/2009 14:55 11.36 -- 4.70 -- --

AW-25 3/5/2009 16:04 13.50 -- 5.47 -- 8.03
6/30/2009 14:20 13.50 -- 5.67 -- 7.83

AW-26 3/5/2009 15:52 12.47 -- 4.35 -- 8.12
6/30/2009 14:30 12.47 -- 4.58 -- 7.89

AW-27 3/5/2009 16:08 13.52 -- 5.65 -- 7.87
6/30/2009 13:50 13.52 -- 5.94 -- 7.58

AW-28 3/6/2009 12:20 11.18 -- 5.59 -- 5.59
6/30/2009 13:03 11.18 -- 4.40 -- 6.78

AW-29 3/5/2009 16:14 12.68 -- 4.60 -- 8.08
6/30/2009 13:42 12.68 -- 5.37 -- 7.31

AW-30 3/5/2009 15:40 13.40 -- 5.33 -- 8.07
6/30/2009 14:39 13.40 -- 5.43 -- 7.97

AW-31 3/5/2009 9:00 10.30 -- 2.40 -- 7.90
6/30/2009 13:27 10.30 -- 2.33 -- 7.97

AW-32 3/6/2009 11:21 14.39 -- 10.79 -- 3.60
6/30/2009 13:20 14.39 -- 9.23 -- 5.16

AW-33 3/5/2009 9:18 13.08 -- 5.40 -- 7.68
6/30/2009 13:36 13.08 -- 5.31 -- 7.77

AW-34 3/6/2009 11:15 13.27 -- 9.13 -- 4.14
6/30/2009 12:44 13.27 -- 8.15 -- 5.12

AW-36 3/6/2009 15:46 13.65 -- 5.40 -- 8.25
6/30/2009 14:25 13.65 -- 5.81 -- 7.84

AW-37 3/5/2009 14:33 14.33 12.06 12.09 0.03 2.26
6/30/2009 13:00 14.33 11.43 11.57 0.14 2.88 (2)

AW-41 3/5/2009 15:57 15.15 -- 8.99 -- 6.16
6/30/2009 14:34 15.15 -- 9.10 -- 6.05

AW-42 3/5/2009 17:07 9.43 -- 1.49 -- 7.94
6/30/2009 13:32 9.43 -- 1.50 -- 7.93

AW-44 3/5/2009 9:47 13.41 -- 10.85 -- 2.56
6/30/2009 14:46 13.41 -- 10.20 -- 3.21

Depth to Product 
(ft BTOC)

Depth to 
Groundwater         

(ft BTOC)

ABANDONED

Product 
Thickness (ft)

Corrected Groundwater Elevation (ft 
AMSL)Nustar Well ID Date Time

TOC Elevation 
(ft AMSL) (1)
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TABLE 4

SUMMARY OF GROUNDWATER ELEVATION AND LNAPL THICKNESS
NUSTAR SAVANNAH REFINERY

SAVANNAH, GEORGIA

Depth to Product 
(ft BTOC)

Depth to 
Groundwater         

(ft BTOC)
Product 

Thickness (ft)
Corrected Groundwater Elevation (ft 

AMSL)Nustar Well ID Date Time
TOC Elevation 
(ft AMSL) (1)

AW-45 3/6/2009 9:25 15.13 12.75 14.90 2.15 1.95
6/30/2009 11:58 15.13 12.39 13.88 1.49 2.52 (2)

AW-48 3/5/2009 15:16 11.13 -- 6.30 -- 4.83
6/30/2009 15:02 11.13 -- 5.10 -- 6.03

AW-49 3/5/2009 13:55 15.50 13.33 15.77 2.44 1.68
6/30/2009 12:29 15.50 12.92 15.57 2.65 2.19 (2)

AW-51 3/6/2009 13:20 12.75 10.96 15.86 4.90 0.81
6/30/2009 9:42 12.75 9.77 18.38 8.61 1.72 (3)

6/30/2009 (4) 16:30 12.75 9.13 15.64 6.51 2.67 (3)
AW-52 3/6/2009 12:56 15.74 13.68 15.99 2.31 1.60

6/30/2009 13:53 15.74 12.58 15.62 3.04 2.72 (2)
AW-53 3/5/2009 16:23 10.33 6.36 6.50 0.14 3.94

6/30/2009 13:29 10.33 5.74 5.80 0.06 4.58 (2)
AW-54 3/5/2009 15:00 10.66 4.16 15.96 11.80 4.14

6/30/2009 14:25 10.66 3.66 7.40 3.74 6.45 (2)
AW-55 3/5/2009 14:10 15.31 -- 12.50 -- 2.81

6/30/2009
AW-65 3/6/2009 13:20 13.26 12.47 13.52 1.05 0.58

6/30/2009 9:25 13.26 11.08 13.50 2.42 1.83 (3)
6/30/2009 (4) 15:55 13.26 10.46 12.96 2.50 2.44 (3)

AW-67 3/6/2009 13:41 11.32 -- 12.30 -- -0.98
6/30/2009 9:35 11.32 -- 11.00 -- 0.32

AW-68 3/5/2009 0:00 13.80 13.04 13.04 -- 0.76
6/30/2009 10:04 13.80 12.18 14.44 2.26 1.29 (3)

6/30/2009 (4) 16:36 13.80 10.73 12.21 1.48 2.85 (3)
AW-69 3/6/2009 0:00 9.44 -- 8.09 -- 1.35

6/30/2009 9:50 9.44 -- 8.78 -- 0.66
AW-70 3/6/2009 0:00 12.25 -- 12.11 -- 0.14

6/30/2009 9:41 12.25 -- 10.91 -- 1.34
AW-71 3/6/2009 0:00 13.29 -- 12.58 -- 0.71

6/30/2009 9:43 13.29 10.87 10.94 0.07 2.41 (2)
6/30/2009 (4) 16:23 13.29 10.76 10.84 0.08 2.52 (2)

AW-72 3/6/2009 0:00 10.12 -- 10.02 -- 0.10
6/30/2009 9:19 10.12 -- 9.05 -- 1.07

AW-73 3/6/2009 0:00 12.04 -- 10.34 -- 1.70
6/30/2009 11:50 12.04 -- 9.45 -- 2.59

AW-74 3/5/2009 0:00 9.96 10.57 10.57 -- -0.61
6/30/2009 10:33 9.96 9.79 12.77 2.98 -0.27 (2)

6/30/2009 (4) 16:43 9.96 6.55 8.54 1.99 3.12 (2)

ADMIN 3/5/2009 16:12 10.72 -- 2.75 -- 7.97
6/30/2009 13:45 10.72 -- 3.22 -- --

FIREHOUSE 3/5/2009 0:00 7.70 -- 9.86 -- --
6/30/2009 23:59 7.70 -- NM -- --

RAIL LOADING-M 3/5/2009 -- -- -- NM -- --
6/30/2009 -- -- -- NM -- --

RAIL LOADING-N 3/6/2009 11:30 12.61 -- 7.71 -- 4.90
6/30/2009 13:08 12.61 -- 4.02 -- --

RAIL LOADING-S 3/6/2009 11:25 12.30 -- 6.78 -- 5.52
6/30/2009 13:12 12.30 -- 5.55 -- --

Tank-03 3/5/2009 14:05 12.14 9.75 11.19 1.44 2.10
6/30/2009 12:42 12.14 8.40 11.64 3.24 3.27 (2)

TRUCK LOADING 3/6/2009 12:42 12.65 10.86 15.05 4.19 0.95
6/30/2009 10:11 12.65 9.53 15.32 5.79 2.27 (2)

Notes: 
(1) Surveyed on March 5-6, 2009
(2) LNAPL specific gravity varied from 0.8275 to 0.8806, with one value of 1.0826.  The average value of 0.854 was used 
     to correct groundwater elevations for the June 2009 monitoring event.  All previous data used an assumed specific gravity of 0.80.  
(3) Different LNAPL specific gravity values used.  AW-12 (0.8275), AW-13 (1.0826), AW-51 (0.8806), AW-65 (0.8567), AW-68 (0.8526)
(4) Additonal fluid level measurement taken to evaluate ranges in fluid levels and elevations near the Savannah River.
NM- Well was not measured during the current gauging event
ft AMSL - feet Above Mean Sea Level (NAVD 88)
ft BTOC - feet Below Top of Casing elevation
RAIL LOADING-M: Well casing damaged/blocked

ABANDONED

 053244-MEMO4 T4



 

053244-MEMO4 

ATTACHMENTS 



 

053244-MEMO4 

ATTACHMENT A 



1.6

CL-CLAY, sandy, tan to brown
(hydroexcavation)

- groundwater/LNAPL encountered at 7.5ft
BGS

SM-SAND, silty, medium grained, gray to
green, saturated

- no recovery from 16.0 to 20.0ft BGS

END OF BOREHOLE @ 20.0ft BGS

Concrete

Bentonite
Seal

10½" Ø
Borehole

Sand Pack

4" Ø Well
Screen

WELL DETAILS
Screened interval:
     5.98 to -9.02ft AMSL
     5.00 to 20.00ft BGS
Length:   15ft
Diameter:   4in
Slot Size:   0.020
Material:   PVC
Seal:
     10.48 to 7.98ft AMSL
     0.50 to 3.00ft BGS
Material:   Bentonite
Sand Pack:
     7.98 to -9.02ft AMSL
     3.00 to 20.00ft BGS
Material:   12/20 Sand
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STRATIGRAPHIC AND INSTRUMENTATION LOG
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DEPTH
ft BGS

PROJECT NAME:  NuStar Savannah Asphalt Refinery

PROJECT NUMBER:  053244

CLIENT:  NuStar Energy, L.P.

LOCATION:  Savannah, Georgia

DRILLING CONTRACTOR:  WHE Drillers

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

WATER FOUND

DATE COMPLETED:  February 17, 2009

DRILLING METHOD:  DPT/10½" OD HSA

FIELD PERSONNEL:  S. Christ

DRILLER:  J. Thornhill

2/17/09
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0

CL-CLAY, sandy, tan to gray
(hydroexcavation)

- saturated at 7.0ft BGS

- end hydroexcavation at 8.5ft BGS

SM-SAND, silty, fine grained, gray, saturated

- gray to green at 12.0ft BGS

SP-SAND, very coarse grained, dark green to
gray, black staining, hydrocarbon odor

END OF BOREHOLE @ 20.0ft BGS

Concrete

Bentonite
Seal

10½" Ø
Borehole

Sand Pack

4" Ø Well
Screen

WELL DETAILS
Screened interval:
     4.98 to -10.02ft AMSL
     5.00 to 20.00ft BGS
Length:   15ft
Diameter:   4in
Slot Size:   0.020
Material:   PVC
Seal:
     9.48 to 6.98ft AMSL
     0.50 to 3.00ft BGS
Material:   Bentonite
Sand Pack:
     6.98 to -10.02ft AMSL
     3.00 to 20.00ft BGS
Material:   12/20 Sand

-0.02

-8.02

-10.02
'N

' V
A

L
U

E

P
ID

 (
p

p
m

)

(OVERBURDEN) Page 1 of 1

N
U

M
B

E
R

IN
T

E
R

V
A

L

SAMPLE

R
E

C
 (

ft
)

AW-69

STRATIGRAPHIC AND INSTRUMENTATION LOG
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DEPTH
ft BGS

PROJECT NAME:  NuStar Savannah Asphalt Refinery

PROJECT NUMBER:  053244

CLIENT:  NuStar Energy, L.P.

LOCATION:  Savannah, Georgia

DRILLING CONTRACTOR:  WHE Drillers

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

WATER FOUND

DATE COMPLETED:  February 18, 2009

DRILLING METHOD:  DPT/10½" OD HSA

FIELD PERSONNEL:  S. Christ

DRILLER:  J. Thornhill

2/18/09
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0

CL-CLAY, sandy, tan to gray
(hydroexcavation)

SM-SAND, silty, fine grained, gray to green,
saturated

- end hydroexcavation at 10.5ft BGS

SP-SAND, very coarse grained, gray to green,
saturated

END OF BOREHOLE @ 20.0ft BGS

Concrete

Bentonite
Seal

10½" Ø
Borehole

Sand Pack

4" Ø Well
Screen

WELL DETAILS
Screened interval:
     4.28 to -10.72ft AMSL
     5.00 to 20.00ft BGS
Length:   15ft
Diameter:   4in
Slot Size:   0.020
Material:   PVC
Seal:
     8.78 to 6.28ft AMSL
     0.50 to 3.00ft BGS
Material:   Bentonite
Sand Pack:
     6.28 to -10.72ft AMSL
     3.00 to 20.00ft BGS
Material:   12/20 Sand
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STRATIGRAPHIC AND INSTRUMENTATION LOG
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PROJECT NAME:  NuStar Savannah Asphalt Refinery

PROJECT NUMBER:  053244

CLIENT:  NuStar Energy, L.P.

LOCATION:  Savannah, Georgia

DRILLING CONTRACTOR:  WHE Drillers

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

WATER FOUND

DATE COMPLETED:  February 17, 2009

DRILLING METHOD:  DPT/10½" OD HSA

FIELD PERSONNEL:  S. Christ

DRILLER:  J. Thornhill

2/17/09
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0

CL-CLAY, silty, tan to brown
(hydroexcavation)

SM-SAND, silty, fine grained, gray

- saturated, end hydroexcavation at 8.0ft BGS

- hydrocarbon staining and hydrocarbon odor
at 12.0ft BGS

SP-SAND, very coarse grained, gray to green,
saturated

END OF BOREHOLE @ 20.0ft BGS

Concrete

Bentonite
Seal

10½" Ø
Borehole

Sand Pack

4" Ø Well
Screen

WELL DETAILS
Screened interval:
     5.49 to -9.51ft AMSL
     5.00 to 20.00ft BGS
Length:   15ft
Diameter:   4in
Slot Size:   0.020
Material:   PVC
Seal:
     9.99 to 7.49ft AMSL
     0.50 to 3.00ft BGS
Material:   Bentonite
Sand Pack:
     7.49 to -9.51ft AMSL
     3.00 to 20.00ft BGS
Material:   12/20 Sand
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PROJECT NAME:  NuStar Savannah Asphalt Refinery

PROJECT NUMBER:  053244

CLIENT:  NuStar Energy, L.P.

LOCATION:  Savannah, Georgia

DRILLING CONTRACTOR:  WHE Drillers

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

WATER FOUND

DATE COMPLETED:  February 18, 2009

DRILLING METHOD:  DPT/10½" OD HSA

FIELD PERSONNEL:  S. Christ

DRILLER:  J. Thornhill

2/18/09
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0

CL-CLAY, silty, tan to brown
(hydroexcavation)

SM-SAND, silty, fine grained, tan
(hydroexcavation)

- saturated at 7.0ft BGS

- end hydroexcavation at 8.5ft BGS

- tan and gray, hydrocarbon odor at 11.5ft
BGS

END OF BOREHOLE @ 20.0ft BGS

Concrete

Bentonite
Seal

10½" Ø
Borehole

Sand Pack

4" Ø Well
Screen

WELL DETAILS
Screened interval:
     5.48 to -9.52ft AMSL
     5.00 to 20.00ft BGS
Length:   15ft
Diameter:   4in
Slot Size:   0.020
Material:   PVC
Seal:
     9.98 to 7.48ft AMSL
     0.50 to 3.00ft BGS
Material:   Bentonite
Sand Pack:
     7.48 to -9.52ft AMSL
     3.00 to 20.00ft BGS
Material:   12/20 Sand
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PROJECT NAME:  NuStar Savannah Asphalt Refinery

PROJECT NUMBER:  053244

CLIENT:  NuStar Energy, L.P.

LOCATION:  Savannah, Georgia

DRILLING CONTRACTOR:  WHE Drillers

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

WATER FOUND

DATE COMPLETED:  February 18, 2009

DRILLING METHOD:  DPT/10½" OD HSA

FIELD PERSONNEL:  S. Christ

DRILLER:  J. Thornhill

2/18/09
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0

CL-CLAY, silty, tan to brown (air knife)

SM-SAND, silty, fine grained, tan, saturated

- end air knife at 8.0ft BGS

SP-SAND, very coarse grained, gray,
saturated

END OF BOREHOLE @ 20.0ft BGS

Concrete

Bentonite
Seal

10½" Ø
Borehole

Sand Pack

4" Ø Well
Screen

WELL DETAILS
Screened interval:
     7.63 to -7.37ft AMSL
     5.00 to 20.00ft BGS
Length:   15ft
Diameter:   4in
Slot Size:   0.020
Material:   PVC
Seal:
     12.13 to 9.63ft AMSL
     0.50 to 3.00ft BGS
Material:   Bentonite
Sand Pack:
     9.63 to -7.37ft AMSL
     3.00 to 20.00ft BGS
Material:   12/20 Sand
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STRATIGRAPHIC AND INSTRUMENTATION LOG
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PROJECT NAME:  NuStar Savannah Asphalt Refinery

PROJECT NUMBER:  053244

CLIENT:  NuStar Energy, L.P.

LOCATION:  Savannah, Georgia

DRILLING CONTRACTOR:  WHE Drillers

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

WATER FOUND

DATE COMPLETED:  February 19, 2009

DRILLING METHOD:  DPT/10½" OD HSA

FIELD PERSONNEL:  S. Christ

DRILLER:  J. Thornhill

2/19/09
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0

CL-CLAY, silty, tan to brown (air knife)

SM-SAND, fine grained, gray, slight
hydrocarbon odor

- saturated at 8.0ft BGS
- end air knife at 8.5ft BGS

SP-SAND, very coarse grained, gray,
saturated

END OF BOREHOLE @ 20.0ft BGS

Concrete

Bentonite
Seal

10½" Ø
Borehole

Sand Pack

4" Ø Well
Screen

WELL DETAILS
Screened interval:
     5.33 to -9.67ft AMSL
     5.00 to 20.00ft BGS
Length:   15ft
Diameter:   4in
Slot Size:   0.020
Material:   PVC
Seal:
     9.83 to 7.33ft AMSL
     0.50 to 3.00ft BGS
Material:   Bentonite
Sand Pack:
     7.33 to -9.67ft AMSL
     3.00 to 20.00ft BGS
Material:   12/20 Sand
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PROJECT NAME:  NuStar Savannah Asphalt Refinery

PROJECT NUMBER:  053244

CLIENT:  NuStar Energy, L.P.

LOCATION:  Savannah, Georgia

DRILLING CONTRACTOR:  WHE Drillers

HOLE DESIGNATION:

STRATIGRAPHIC DESCRIPTION & REMARKS

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLENOTES:

WATER FOUND

DATE COMPLETED:  February 17, 2009

DRILLING METHOD:  DPT/10½" OD HSA

FIELD PERSONNEL:  S. Christ

DRILLER:  J. Thornhill

2/17/09

O
V

E
R

B
U

R
D

E
N

 L
O

G
  

5
3

2
4

4
 C

H
I.

G
P

J 
 C

R
A

_
C

O
R

P
.G

D
T

  
7

/7
/0

9

MONITOR WELL

GROUND SURFACE
TOP OF CASING

ELEV.
ft

AMSL

10.33
9.96

0-8.5'



 

053244-MEMO4 

ATTACHMENT B 





 

053244-MEMO4 

ATTACHMENT C 
 



 

053244-MEMO4 

ATTACHMENT D 



AW-65 5/20/09 @ 1352
Initial DTP 10.73
Initial DTW 12.34
Initial PE 2.53

Initial GWE 0.92
Thickness 1.66

Product Removed 2' of product with 1' of water (2"x36" bailer)
TOC Elevation 13.26
Well Diameter 2"

Time DTP DTW PE GWE
14:00:00 11.69 -- 1.57 --
14:00:30 11.34 -- 1.92 --
14:01:00 11.30 -- 1.96 --
14:01:30 11.24 -- 2.02 --
14:02:00 11.20 -- 2.06 --
14:02:30 11.16 -- 2.10 --
14:03:00 11.14 -- 2.12 --
14:03:30 11.10 -- 2.16 --
14:04:00 11.09 -- 2.17 --
14:04:30 11.07 -- 2.19 --
14:05:00 11.04 -- 2.22 --
14:05:30 11.02 -- 2.24 --
14:06:00 11.01 -- 2.25 --
14:06:30 11.01 -- 2.25 --
14:07:00 11.00 -- 2.26 --
14:07:30 10.98 -- 2.28 --
14:08:00 10.97 -- 2.29 --
14:08:30 10.96 -- 2.30 --
14:09:00 10.95 -- 2.31 --
14:09:30 10.94 -- 2.32 --
14:10:00 10.93 -- 2.33 --
14:10:30 10.93 -- 2.33 --
14:11:00 10.93 -- 2.33 --
14:11:30 10.92 -- 2.34 --
14:12:00 10.92 -- 2.34 -- Reading changed from every 30 sec to every min.
14:13:00 10.90 -- 2.36 --
14:14:00 10.89 -- 2.37 --
14:15:00 10.88 -- 2.38 --
14:16:00 10.87 -- 2.39 --
14:21:00 10.86 -- 2.40 -- Reading changed from every min to every 5 min.
14:26:00 10.83 -- 2.43 --
14:31:00 10.82 -- 2.44 --
14:36:00 10.81 -- 2.45 --
14:41:00 10.79 -- 2.47 --
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AW-68 5/20/09 @ 1510
Initial DTP 11.30
Initial DTW 12.14
Initial PE 2.50

Initial GWE 1.66
Thickness 0.84

Product Removed 1' of product (2"x36" bailer)
TOC Elevation 13.80
Well Diameter 4"

Time DTP DTW PE GWE
15:26:00 11.36 12.16 2.44 1.64
15:26:30 11.32 12.16 2.48 1.64
15:27:00 11.31 12.09 2.49 1.71
15:27:30 11.30 12.07 2.50 1.73
15:28:00 11.30 12.11 2.50 1.69
15:28:30 11.29 12.08 2.51 1.72
15:29:00 11.28 12.18 2.52 1.62
15:29:30 11.29 12.17 2.51 1.63
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AW-74 5/20/09 @ 1540
Initial DTP 7.55
Initial DTW 9.02
Initial PE 2.41

Initial GWE 0.94
Thickness 1.47

Product Removed 1.2' of product and 4" of water (2"x36" bailer)
TOC Elevation 9.96
Well Diameter 4"

Time DTP DTW PE GWE
15:44:30 7.51 8.88 2.45 1.08
15:45:00 7.50 8.88 2.46 1.08
15:45:30 7.50 8.86 2.46 1.10
15:46:00 7.50 8.85 2.46 1.11
15:46:30 7.47 8.85 2.49 1.11
15:47:00 7.45 8.85 2.51 1.11
15:48:00 7.45 8.83 2.51 1.13
15:49:00 7.42 8.82 2.54 1.14
15:50:00 7.40 8.80 2.56 1.16
15:51:00 7.40 8.80 2.56 1.16
15:52:00 7.39 8.79 2.57 1.17
15:53:00 7.37 8.80 2.59 1.16
15:56:00 7.33 8.74 2.63 1.22
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AW-12 5/20/09 @ 16:03
Initial DTP 8.95
Initial DTW 14.65
Initial PE 3.18

Initial GWE -2.52
Thickness 5.70

Product Removed 2 full bailers (with approximately 4" of water)
TOC Elevation 12.13 ft AMSL
Well Diameter 2"

Time DTP DTW PE GWE
16:10:00 10.35 14.45 1.78 -2.32
16:10:30 9.60 14.15 2.53 -2.02
16:11:00 9.44 13.99 2.69 -1.86
16:12:00 9.41 13.94 2.72 -1.81
16:13:00 9.35 13.85 2.78 -1.72
16:14:00 9.29 13.77 2.84 -1.64
16:15:00 9.25 13.69 2.88 -1.56
16:16:00 9.22 13.64 2.91 -1.51
16:17:00 9.20 13.57 2.93 -1.44
16:18:00 9.16 13.50 2.97 -1.37
16:19:00 9.15 13.45 2.98 -1.32
16:20:00 9.14 13.42 2.99 -1.29
16:21:00 9.12 13.40 3.01 -1.27
16:22:00 9.11 13.34 3.02 -1.21
16:23:00 9.10 13.33 3.03 -1.20
16:24:00 9.09 13.26 3.04 -1.13
16:25:00 9.08 13.23 3.05 -1.10
16:31:00 9.05 13.12 3.08 -0.99
16:36:00 9.02 13.01 3.11 -0.88
16:41:00 9.01 12.93 3.12 -0.80
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AW-9 5/21/09 @ 14:00
Initial DTP 10.45
Initial DTW 13.30
Initial PE 3.05

Initial GWE 0.20
Thickness 2.85

Product Removed 1.5' of product (2"x36" bailer)
TOC Elevation 13.50
Well Diameter 2"

Time DTP DTW Product Elevation Groundwater Elevation
14:20:00 10.70 13.70 2.80 -0.20
14:22:00 10.60 13.19 2.90 0.31
14:23:00 10.65 13.20 2.85 0.30
14:23:30 10.62 13.16 2.88 0.34
14:24:00 10.60 13.24 2.90 0.26
14:24:30 10.60 13.18 2.90 0.32
14:25:00 10.57 13.19 2.93 0.31
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AW-51 5/21/09 @ 14:51
Initial DTP 9.38
Initial DTW 18.18
Initial PE 3.37

Initial GWE -5.43
Thickness 8.8 ft

Product Removed 3 bailers (2"x36" bailer)
TOC Elevation 12.75
Well Diameter 4"

Time DTP DTW Product Elevation Groundwater Elevation
15:03:00 9.78 17.54 2.97 -4.79
15:03:30 9.57 17.4 3.18 -4.65
15:04:00 9.51 17.36 3.24 -4.61
15:04:30 9.51 17.39 3.24 -4.64
15:05:00 9.50 17.36 3.25 -4.61
15:05:30 9.48 17.34 3.27 -4.59
15:06:00 9.48 17.37 3.27 -4.62
15:06:30 9.48 17.37 3.27 -4.62
15:07:00 9.50 17.35 3.25 -4.60
15:08:00 9.48 17.31 3.27 -4.56
15:09:00 9.47 17.29 3.28 -4.54
15:10:00 9.45 17.28 3.30 -4.53
15:11:00 9.44 17.28 3.31 -4.53
15:16:00 9.43 17.29 3.32 -4.54
15:21:00 9.40 17.23 3.35 -4.48
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AW-13 5/21/09 @ 15:27
Initial DTP 10.10
Initial DTW --
Initial PE 2.69

Initial GWE --
Thickness --

Product Removed 3"
TOC Elevation 12.79
Well Diameter 2"

No readings were taken.  Product ws too thick to allow the bailer to sink and water 
reading could not be taken.  NOTE:  Previously, it was assumed that this well had a 
very large column of product because no water readings have ever been recorded; 

however, when the bailer was forced into the product , only 3" were recovered on top 
of the groundwater.



AW-11 5/21/09 @ 15:49
Initial DTP 10.95
Initial DTW 11.50
Initial PE 2.69

Initial GWE 2.14
Thickness 0.55'

Product Removed ~ 6" (2"x36" bailer)
TOC Elevation 13.64
Well Diameter 2"

Time DTP DTW Product Elevation Groundwater Elevation
15:54:00 11.18 11.70 2.46 1.94
15:54:30 11.14 11.63 2.50 2.01
15:55:00 11.14 11.61 2.50 2.03
15:55:30 11.12 11.57 2.52 2.07
15:56:00 11.10 11.55 2.54 2.09
15:56:30 11.09 11.53 2.55 2.11
15:57:00 11.08 11.50 2.56 2.14
15:57:30 11.07 11.51 2.57 2.13
15:58:00 11.06 11.50 2.58 2.14
15:58:30 11.05 11.48 2.59 2.16
15:59:30 11.04 11.46 2.60 2.18
16:00:30 11.03 11.46 2.61 2.18
16:01:30 11.02 11.45 2.62 2.19
16:02:30 11.01 11.43 2.63 2.21
16:03:30 11.00 11.42 2.64 2.22
16:04:30 10.99 11.40 2.65 2.24
16:05:30 10.98 11.40 2.66 2.24
16:06:30 10.98 11.40 2.66 2.24
16:07:30 10.97 11.39 2.67 2.25
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SAMPLE KEY AND SUMMARY OF RESULTS

NUSTAR SAVANNAH REFINERY
SAMPLE KEY
JUNE 29, 2009

Sample ID Well ID

Viscosity     
(cSt @ 40 o  C)

  Specific Gravity 
(@ 60 o  F) NOTES

LNAPL-062909-KDH-001 AW-65 2.04 0.8567 dark, thin, strong odor
LNAPL-062909-KDH-002 AW-51 4.05 0.8806 dark, thin, odor, thicker than AW-65
LNAPL-062909-KDH-003 AW-13 1411 1.0826 black, extremely thick, strong odor
LNAPL-062909-KDH-004 AW-68 3.62 0.8526 very dark and thin with strong odor
LNAPL-062909-KDH-005 AW-12 2.45 0.8275 very dark, very thin, with strong odor

CRA 053244-MEMO4 SK



ALS Laboratory Group

Environmental Division

ANALYTICAL CHEMISTRY &  TESTING SERVICES

17-Jul-2009

NuStar Energy, L.P.

Brian LeRoy

Dear Brian,

Re: 53244 Savannah Refinery Work Order: 0907097

Fax:
Tel: (770) 441-0027

2330 North Loop 1604 West

San Antonio, TX  78278

PO Box 781609

ALS Laboratory Group received 5 samples on 03-Jul-2009 09:15 AM for the analyses presented in the 
following report.

Project Manager

JayLynn F Thibault

 JayLynn F Thibault
Electronically approved by: Glenda H. Ramos

Certificate No: T104704231-08-TX

The analytical data provided relates directly to the samples received by ALS  Laboratory Group and for 
only the analyses requested.   Results are expressed as "as received" unless otherwise noted.
 
QC sample results for this data met EPA or laboratory specifications except as noted in the Case 
Narrative or as noted with qualifiers in the QC batch information.   Should this laboratory report need to 
be reproduced, it should be reproduced in full unless written approval has been obtained by ALS 
Laboratory Group.  Samples will be disposed in 30 days unless storage arrangements are made. 

The total number of pages in this report is 11. 

If you have any questions regarding this report, please feel free to call me.

Sincerely,

10450 Stancliff Rd, Suite 210  Houston, Texas 77099-4338

ALS Group USA, Corp.

Part of the ALS Laboratory Group

Phone: (281) 530-5656  Fax: (281) 530-5887

www.alsglobal.com     www.elabi.com

A Campbell Brothers Limited Company



Date: 17-Jul-09ALS Laboratory Group

Project: 53244 Savannah Refinery

Client: NuStar Energy, L.P.

Work Order: 0907097
Work Order Sample Summary

Lab Samp ID Client Sample ID Collection DateTag Number Date ReceivedMatrix Hold
0907097-01 LNAPL-062909-KDH-001 Solid 6/29/2009 17:45 7/3/2009 09:15
0907097-02 LNAPL-062909-KDH-002 Solid 6/29/2009 18:10 7/3/2009 09:15
0907097-03 LNAPL-062909-KDH-003 Solid 6/29/2009 18:18 7/3/2009 09:15
0907097-04 LNAPL-062909-KDH-004 Solid 6/29/2009 18:38 7/3/2009 09:15
0907097-05 LNAPL-062909-KDH-005 Solid 6/29/2009 18:55 7/3/2009 09:15
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Date: 17-Jul-09ALS Laboratory Group

Project: 53244 Savannah Refinery
Client: NuStar Energy, L.P.

Work Order: 0907097
Case Narrative

The analysis for Specific Gravity and Viscosity on a liquid were subcontracted to Texas Oil  
Tech in Houston, TX. See the attached report for the results.
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ALS Laboratory Group

Sample Receipt Checklist

Client Name: NUSTAR ENERGY

Work Order: 0907097

Date/Time Received: 03-Jul-09 09:15

Received by: RDH

Checklist completed by
eSignature Date

Reviewed by:
DateeSignature

Matrices: Solid

Carrier name: FedEx

Shipping container/cooler in good condition? Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present

Custody seals intact on sample bottles? Yes No Not Present

Chain of custody present? Yes No

Chain of custody signed when relinquished and received? Yes No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes No

Sample containers intact? Yes No

Sufficient sample volume for indicated test? Yes No

All samples received within holding time? Yes No

Container/Temp Blank temperature in compliance? Yes No

Yes No No VOA vials submittedWater - VOA vials have zero headspace?

Water - pH acceptable upon receipt? Yes No N/A

Temperature(s)/Thermometer(s): 3.3c

Login Notes:

002

Cooler(s)/Kit(s):

06-Jul-09 09-Jul-09 Raymond N Gamboa  JayLynn F Thibault

pH adjusted? Yes No N/A

pH adjusted by:  

CorrectiveAction:

Comments:

Client Contacted: Date Contacted: Person Contacted:

Contacted By: Regarding:
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1.0  Introduction 

This quarterly groundwater and light non-aqueous phase liquid (LNAPL) gauging report has been prepared 
by Ash Creek Associates, Inc. (Ash Creek) for NuStar Energy, L.P. (NuStar).  The purpose of this report is 
to summarize the groundwater monitoring activities completed during the first quarter 2010 at the NuStar 
Asphalt Refining, LLC Savannah Asphalt Refinery (Facility) in Savannah, Georgia (Figure 1).  Figure 2 
presents a site vicinity plan. 
 
The Facility is owned and operated by NuStar Asphalt Refining, LLC (Refining).  Refining has operated the 
Facility since purchase on March 20, 2008.  Historical documents identified Amoco Oil Corporation (Amoco) 
as the operator from at least 1989 through a portion of 1993, and CITGO Asphalt Refining (CITGO) as 
operator from 1993 until acquisition by NuStar in 2008.   
 
The Facility is located in an industrial area adjacent to the western bank of the Savannah River.  The 
property has been used for industrial purposes since the early 1900s and as a refinery since the early 
1920s.  Currently, the Facility is equipped with several aboveground storage tanks (ASTs) of varying sizes 
and associated above/below ground piping.   
 

2.0  Background 

LNAPL was identified in the subsurface at the Facility in the first quarter of 1989.  A subsequent 
investigation indicated that the presence of LNAPL on the water table with thicknesses ranging from two to 
four feet was not the result of any particular spills, but rather the gradual accumulation of “residual oil” over 
several decades (Amoco, 1989). 
 
In November 1990, Amoco installed and began operation of a recovery system.  The system was comprised 
of eight recovery wells (RW-38, RW-39, RW-53, and RW-56 through RW-59) installed with pneumatic 
pumps, approximately 3,500 feet of discharge piping, and a 157,000-barrel tank, Tank 50, to store and 
separate the recovered fluids.  Based on historical documents, the system operated until May 12, 1998 
(S&ME, 1998).  The total volume recovered during operation was not identified in historical documents. 
 
A “Polywall” barrier consisting of a polymer membrane was installed at the Facility in 1996 to prevent the 
migration of LNAPL into the Savannah River.  According to available information, the barrier is 
approximately 1,500 feet long horizontally and 20 feet long vertically.  The Polywall was apparently installed 
to depths ranging from approximately 2.0 to 22.0 feet below ground surface, based on historical data.  
Based on lithologic information for wells installed near the polywall, the wall is not keyed into an underlying 
low permeability layer and the base of the polywall terminates in a sand layer as shown on Figure 3.  
Therefore, while the wall will retain LNAPL, deeper groundwater can flow beneath the wall, and mounding of 
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groundwater behind the wall will not occur.  The exact location of the polywall is currently not known; 
however, the approximate location is shown on Figure 2. 
 
Additionally, a “French Drain” and “Gas Hole” are reportedly present in the southeastern portion of the 
Facility.  The French Drain is a buried product collection system that is approximately 175 feet long, and the 
Gas Hole is a sump connected to the east end of the French Drain for removal of the collected LNAPL.  
Historical documents indicate the presence of the French Drain and Gas Hole as early as 1984 (Savannah 
Refinery, 1989).  The French Drain and Gas Hole are no longer operated. 
 
Figure 4 presents the approximate locations of the recovery system, the Polywall, French Drain and Gas 
Hole. 
 

3.0  Groundwater Monitoring Field Activities 

First quarter 2010 groundwater monitoring activities were conducted on March 24, 2010.  Activities included 
collection of water level and LNAPL measurements from 27 on-site monitoring wells to assess LNAPL 
thicknesses and to monitor the effectiveness of the Polywall.  In addition, two bail-down tests on the LNAPL 
were conducted to assess the mobility of LNAPL.  A bail-down test was conducted on well AW-62, also 
referred to as the Firehouse well, which is located on the river side of the Polywall on March 24, 2010.  On 
April 19, 2010, a bail-down test was conducted on well AW-51 located on the Facility side of the Polywall. 
 
3.1  Groundwater Elevations and LNAPL Thicknesses 

Groundwater level measurements were collected by Professional Services Industries Inc. (PSI) on  
March 24, 2010.  Depth to groundwater and LNAPL, if present, were measured to the nearest 0.01 foot 
using an electric oil/water interface probe.  Depth to groundwater, groundwater elevations, and LNAPL 
thickness data are presented in Table 1.   
 
Groundwater was encountered at depths ranging from 4.58 to 19.62 feet below the top of casing (TOC) 
during this monitoring event.  Well AW-22 was blocked by equipment and could not be gauged. Water level 
measurements were completed between 9:30 a.m. and 1:30 p.m.  During the gauging activities, the water 
level in the adjacent Savannah River increased by 3.5 feet.  River stage data were extracted from the 
nearest National Oceanographic and Atmospheric Administration (NOAA) tide station (Fort Pulaski – 
Georgia), which is located approximately 15 miles downstream of the Facility. 
 
Groundwater elevations ranged from 2.58 feet below mean sea level (MSL) in well AW-62, located near the 
Savannah River, to 6.60 feet above MSL at AW-28, located in the northeastern portion of the Facility.  
Groundwater contours were constructed using the corrected groundwater elevations and are shown on 
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Figure 5.  As presented on Figure 5, groundwater flow is generally from southwest to northeast towards the 
Savannah River, and supports that groundwater mounding behind the wall is not occurring.   
 
LNAPL thicknesses measured in 18 wells ranged from 0.09 (AW-37) to 10.10 (AW-51) feet.  Figure 6 
presents the first quarter 2010 LNAPL thicknesses and the maximum historical thicknesses observed at 
each well location.  Thicknesses measured during the first quarter 2010 event were consistent with previous 
events.  Historical groundwater elevations and LNAPL thicknesses are presented as Appendix A. 
  
 
3.2  Bail-down Test 

On March 24, 2010, a bail-down test was performed on well AW-62.  The field data sheet is presented as 
Appendix B, and graphs presenting the post-bailing LNAPL thickness monitoring are provided in  
Appendix C.  Depth to groundwater and LNAPL was gauged in AW-62 followed by hand bailing of the 
LNAPL to a sheen or to the extent practical.  This procedure was conducted every hour for three 
consecutive recovery intervals.   
 
Approximately 2.6 feet of LNAPL was measured in the well at the start of the test (which equates to  
1.7 gallons in the 4-inch-diameter well).  The LNAPL was removed to a thickness of 0.2 foot in five minutes.  
The LNAPL in the well recovered to a thickness of 0.4 foot in an hour.  After one hour, the incoming tide 
increased the water level in the well such that an accurate measure of the LNAPL recovery was no longer 
possible. 
 
On April 19, 2010, a bail-down test was conducted on well AW-51 just prior to low tide in order to maximize 
the available time to complete the test.  The initial thickness of the product was approximately 8 feet or a 
volume of approximately five gallons in the well casing.  Approximately 11 gallons of product were removed 
continuously from the well using a bailer over an approximate 20-minute period, and product continued to 
recharge into the well throughout the removal.  In addition to the 5 gallons of LNAPL in the casing, the 
volume of product in the filter pack at the initiation of the test is estimated at four gallons, assuming an  
8-inch-diameter annulus with a sand filter pack.  Therefore, the 11 gallons of LNAPL evacuated during the 
test are adequate to have removed the LNAPL from both the well and filter pack and be further supplied by 
the formation at the end of the bail-down test.  After the removal was complete, the product thickness 
recovered to one foot thick within 15 minutes and to 1.5 feet within two hours of the test.  The ebb tide was 
complete by this time and further measurements of product recovery would be influenced by water level 
increases in the well, so were not collected. 
 
The results of the bail-down tests suggest that the volume and mobility of the LNAPL behind the Polywall is 
sufficient to cost effectively support an active LNAPL recovery system such as automatic thinners in wells, a 
recovery trench, and other similar methods.  The bail-down test at well AW-62 suggests that the LNAPL on 
the river side of the Polywall has more limited mobility but the influence of the tidal fluctuations on the results 
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is unclear.  Additional assessment across a tidal cycle would be needed to better assess the volume and 
mobility of the LNAPL outside the well and would assist in the selection and design of a recovery system on 
the facility side of the Polywall. 
 

4.0  Future Activities 

Quarterly groundwater gauging for the remainder of 2010 will be conducted in September and December, 
respectively.  Ash Creek proposes a bail-down test on well AW-62 during an outgoing tide to determine if 
tidal influence affects the recharge rate of LNAPL observed.   
 
Following each quarterly gauging event, a letter report will be submitted to NuStar containing the most 
recent collected data and any derivations from the monitoring program.   
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Table 1 — Groundwater Elevation and LNAPL Thickness Data - First Quarter 2010
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

AW-8 3/24/2010 15.68 12.97 3.39 12.17 0.80
AW-9 3/24/2010 13.50 14.55 1.92 11.07 3.48
AW-10 3/24/2010 13.90 15.00 2.53 10.75 4.25
AW-11 3/24/2010 13.64 13.95 2.18 11.04 2.91
AW-12 3/24/2010 12.14 12.76 1.98 9.62 3.14

AW-13 3/24/2010 12.79 -- 12 -- 12 9.82 -- 12

AW-19 3/24/2010 15.50 12.95 2.99 12.44 0.51
AW-20 3/24/2010 15.67 10.50 5.17 -- --
AW-22 3/24/2010 15.13
AW-28 3/24/2010 11.18 4.58 6.60 -- --
AW-37 3/24/2010 14.33 11.51 2.90 11.42 0.09
AW-45 3/24/2010 15.13 13.90 2.62 12.27 1.63
AW-49 3/24/2010 15.50 16.51 1.90 13.10 3.41
AW-51 3/24/2010 12.75 19.62 2.04 9.50 10.12
AW-52 3/24/2010 15.74 14.90 2.71 12.71 2.19

AW-56 9, 10 3/24/2010 12.65 15.26 1.92 9.95 5.31

AW-62 11 3/24/2010 7.70 12.50 -2.58 9.90 2.60
AW-65 3/24/2010 13.26 14.56 1.25 11.58 2.98
AW-67 3/24/2010 11.32 10.37 0.95 -- --
AW-68 3/24/2010 13.80 17.82 1.12 11.79 6.03
AW-69 3/24/2010 9.44 7.21 2.23 -- --
AW-70 3/24/2010 12.25 11.22 1.03 -- --
AW-71 3/24/2010 13.29 11.67 2.02 11.20 0.47
AW-72 3/24/2010 10.12 9.01 1.11 -- --
AW-73 3/24/2010 12.04 8.69 3.35 -- --
AW-74 3/24/2010 9.96 13.58 -0.44 9.86 3.72

RAIL LOADING-N 3/24/2010 12.61 6.56 6.05 -- --

Notes:
1.   TOC Elevation - Top of casing elevation.
2.   Feet MSL = Feet above mean sea level.
3.   Feet BTC = Feet below top of casing.
4.   Surveyed on March 5-6, 2009.

8.  Product too viscous to obtain a water or LNAPL thickness measurement.

12.  Groundwater elevations were corrected in wells where measurable separate-phase petroleum hydrocarbons were present
       using the following equation and assuming the specific gravity detailed in notes 5 and 6.
       (based on back-calculations from previous reports for this project):

pg hg

pw

where:
water level elevation = top of casing elevation + [hw - dw];

hw = depth to groundwater correction; pw = density of water; and
dw = depth to groundwater measuring point; hg = product thickness.
pg = density of separate-phase hydrocarbons;

Savannah, Georgia

Not Accessible - Blocked by Equipment

hw = 

5.   The average specific gravity of 0.854 gram per cubic centimeter was determined during June 2009 by
      Conestoga-Rover and Associates (CRA).
6.   Specific gravities were determined for the folowing wells: AW-12 (0.8275), AW-13 (1.0826), AW-51 (0.8806), AW-65 (0.8567),

11.  The FIREHOUSE well is assumed to be well AW-62 based on figures contained in the August 1995 Geraghty & Miller, Inc.
       Site Evaluation and Remedial Alternatives .

7.    -- = Not available or not applicable.

10.  Former recovery well.  Referred to as RW wells (i.e AW-53 is RW-53) during operation from 1991 through 1998.

9.  The TRUCK LOADING well is assumed to be well AW-56 (RW-56) based on figures contained in the August 1995 Geraghty & Miller, Inc.
       Site Evaluation and Remedial Alternatives .
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3
Figure

August 2010

NuStar Savannah Refinery
NuStar Asphalt Refining LLC

Savannah, Georgia

GEOLOGIC DESCRIPTIONS:

CLAYS:  Clays, ranging in color from brown to gray,
silty clays to sandy clays. 

SAND:   Sands, ranging in color from tan to gray-green.
Clean, fine sand to silty, medium-grained sand.
Silty or clayey and very fine to medium-grained.

Coarse SAND:  Sands, gray in color, coarse.
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Appendix A 

Historical Groundwater Elevations and LNAPL Thicknesses 
 
 

 
 
 



Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

AW-5 8/28/1990 16.47 7.64 9.79 6.60 1.04
AW-5 7/23/1991 16.47 7.21 12.07 4.16 3.05
AW-5 8/22/1991 16.47 7.70 11.82 4.38 3.32
AW-5 9/26/1991 16.47 8.70 10.32 5.93 2.77
AW-5 10/25-26/1991 16.47 9.60 9.62 6.61 2.99
AW-5 11/26/1991 16.47 9.74 9.30 6.95 2.79
AW-5 12/20/1991 16.47 10.01 8.96 7.29 2.72
AW-5 1/20/1992 16.47 7.75 10.06 6.29 1.46
AW-5 2/27-28/1992 16.47 7.25 11.15 5.15 2.10
AW-5 3/23/1992 16.47 7.65 10.80 5.50 2.15
AW-5 4/22/1992 16.47 7.29 11.55 4.71 2.58
AW-5 5/27-28/1992 16.47 8.28 10.15 6.15 2.13
AW-5 6/24/1992 16.47 7.32 11.79 4.45 2.87
AW-5 7/27/1992 16.47 7.75 10.98 5.29 2.46
AW-5 8/26/1992 16.47 4.81 13.00 3.35 1.46
AW-5 9/29/1992 16.47 7.42 11.24 5.04 2.38
AW-5 10/29/1992 16.47 7.80 10.54 5.77 2.03
AW-5 11/25/1992 16.47 7.40 11.23 5.05 2.35
AW-5 12/18/1992 16.47 7.30 11.07 5.23 2.07
AW-5 1/28/1993 16.47 7.11 11.60 4.67 2.44
AW-5 2/24/1993 16.47 7.48 11.10 5.19 2.29
AW-5 3/30/1993 16.47 6.78 12.39 3.85 2.93
AW-5 5/28/1993 16.47 8.46 10.00 6.30 2.16
AW-5 8/9-10/1993 16.47 10.03 8.73 7.54 2.49
AW-5 9/28/1993 16.47 9.91 9.37 6.86 3.05
AW-5 10/29/1993 16.47 9.49 9.04 7.25 2.24
AW-5 11/30/1993 16.47 7.18 10.50 5.86 1.32
AW-5 12/27/1993 16.47 7.49 10.20 6.16 1.33
AW-5 3/31/1994 16.47 7.55 10.59 5.74 1.81
AW-5 9/9/1994 16.47 6.82 11.41 4.91 1.91
AW-5 9/29/1994 16.47 7.32 10.99 5.32 2.00
AW-5 11/23/1994 16.47 6.13 11.35 5.03 1.10
AW-5 1/4/1995 16.47 6.39 11.23 5.14 1.25
AW-5 2/8/1995 16.47 6.71 10.72 5.67 1.04
AW-5 3/16/1995 16.47 6.77 10.70 5.68 1.09
AW-5 3/20/1995 16.47 6.19 11.60 4.76 1.43
AW-5 5/25/1995 16.47 7.25 9.85 6.57 0.68
AW-5 9/20/1995 16.47 6.19 11.60 4.76 1.43
AW-5 10/2/2003 16.47 7.00 10.49 5.73 1.27
AW-5 11/25-26/2008 16.04 7.70 10.50 5.00 2.70
AW-5 3/5/2009 16.04 7.82 9.81 5.83 1.99
AW-5 6/30/2009 16.04 8.03 9.72 6.03 2.00
AW-5 9/23/2009 16.04 8.18 9.51 6.25 1.93
AW-5 12/29/2009 16.04 7.70 9.67 5.64 1.56
AW-6 8/28/1990 12.60 10.88 4.27 7.85 3.03
AW-6 7/23/1991 12.60 10.11 5.17 6.92 3.19
AW-6 8/22/1991 12.60 10.24 ` 7.08 3.16
AW-6 9/26/1991 12.60 9.98 4.61 7.61 2.37
AW-6 10/25-26/1991 12.60 10.06 4.28 7.99 2.07
AW-6 11/26/1991 12.60 11.06 3.51 8.72 2.34
AW-6 12/20/1991 12.60 12.96 3.11 8.83 4.13
AW-6 1/20/1992 12.60 11.05 4.13 7.98 3.07
AW-6 2/27-28/1992 12.60 10.57 4.20 7.99 2.58
AW-6 3/23/1992 12.60 10.87 3.91 8.27 2.60
AW-6 4/22/1992 12.60 10.76 4.37 7.75 3.01
AW-6 5/27-28/1992 12.60 10.77 3.87 8.34 2.43
AW-6 6/24/1992 12.60 10.45 4.86 7.22 3.23
AW-6 7/27/1992 12.60 10.35 4.28 7.93 2.42
AW-6 8/26/1992 12.60 10.19 5.98 5.94 4.25
AW-6 9/29/1992 12.60 10.31 4.89 7.21 3.10
AW-6 10/29/1992 12.60 10.20 4.39 7.83 2.37
AW-6 11/25/1992 12.60 10.24 4.82 7.31 2.93
AW-6 12/18/1992 12.60 10.23 4.53 7.66 2.57
AW-6 1/28/1993 12.60 10.25 4.72 7.43 2.82
AW-6 2/24/1993 12.60 10.14 3.50 8.90 1.24
AW-6 3/30/1993 12.60 10.50 4.86 7.22 3.28
AW-6 5/28/1993 12.60 10.47 3.78 8.51 1.96
AW-6 8/9-10/1993 12.60 11.98 3.21 8.90 3.08
AW-6 9/28/1993 12.60 11.41 3.60 8.54 2.87
AW-6 10/29/1993 12.60 11.18 3.72 8.44 2.74
AW-6 11/30/1993 12.60 10.31 4.22 8.01 2.30
AW-6 12/27/1993 12.60 10.64 3.77 8.49 2.15
AW-6 3/31/1994 12.60 10.53 3.99 8.25 2.28
AW-6 9/9/1994 12.60 10.05 5.02 7.11 2.94
AW-6 9/29/1994 12.60 9.97 4.44 7.81 2.16

Please refer to notes at end of table.

Savannah, Georgia
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-6 11/23/1994 12.60 10.03 4.70 7.49 2.54
AW-6 1/4/1995 12.60 9.71 5.02 7.18 2.53
AW-6 2/8/1995 12.60 10.02 3.90 8.45 1.57
AW-6 3/16/1995 12.60 9.85 4.40 7.89 1.96
AW-6 3/20/1995 12.60 10.06 5.02 7.11 2.95
AW-6 5/25/1995 12.60 10.38 3.85 8.44 1.94
AW-6 9/20/1995 12.60 10.06 5.02 7.11 2.95
AW-6 10/2/2003 12.60 9.58 4.40 7.85 1.73
AW-6 11/25-26/2008 11.57 10.10 3.55 7.50 2.60
AW-6 3/5/2009 11.57 11.35 2.19 8.89 2.46
AW-6 6/30/2009 11.57 10.11 3.11 8.18 1.93
AW-6 9/23/2009 11.57 7.60 3.97 -- --
AW-6 12/29/2009 11.57 9.71 3.52 7.77 1.94
AW-7 8/28/1990 13.58 9.11 4.47 -- --
AW-7 7/23/1991 13.58 8.11 5.47 -- --
AW-7 8/22/1991 13.58 8.18 5.40 -- --
AW-7 9/26/1991 13.58 8.78 4.80 -- --
AW-7 10/25-26/1991 13.58 9.18 4.40 -- --
AW-7 11/26/1991 13.58 10.06 3.52 -- --
AW-7 12/20/1991 13.58 10.28 3.30 -- --
AW-7 1/20/1992 13.58 9.28 4.30 -- --
AW-7 2/27-28/1992 13.58 9.11 4.47 -- --
AW-7 3/23/1992 13.58 9.58 4.00 -- --
AW-7 4/22/1992 13.58 8.96 4.62 -- --
AW-7 5/27-28/1992 13.58 9.59 3.99 -- --
AW-7 6/24/1992 13.58 8.50 5.08 -- --
AW-7 7/27/1992 13.58 9.12 4.46 -- --
AW-7 8/26/1992 13.58 7.37 6.21 -- --
AW-7 9/29/1992 13.58 8.38 5.20 -- --
AW-7 10/29/1992 13.58 9.11 4.47 -- --
AW-7 11/25/1992 13.58 8.66 4.92 -- --
AW-7 12/18/1992 13.58 8.83 4.75 -- --
AW-7 1/28/1993 13.58 8.48 5.10 -- --
AW-7 2/24/1993 13.58 9.94 3.64 -- --
AW-7 3/30/1993 13.58 8.47 5.11 -- --
AW-7 5/28/1993 13.58 9.69 3.89 -- --
AW-7 8/9-10/1993 13.58 10.12 3.46 -- --
AW-7 9/28/1993 13.58 9.92 3.66 -- --
AW-7 10/29/1993 13.58 9.74 3.84 -- --
AW-7 11/30/1993 13.58 9.02 4.56 -- --
AW-7 12/27/1993 13.58 9.54 4.04 -- --
AW-7 3/31/1994 13.58 9.22 4.36 -- --
AW-7 9/9/1994 13.58 8.20 5.38 -- --
AW-7 9/29/1994 13.58 8.68 4.90 -- --
AW-7 11/23/1994 13.58 8.29 5.29 -- --
AW-7 1/4/1995 13.58 8.23 5.35 -- --
AW-7 2/8/1995 13.58 9.32 4.26 -- --
AW-7 3/16/1995 13.58 8.81 4.77 -- --
AW-7 3/20/1995 13.58 8.04 5.54 -- --
AW-7 5/25/1995 13.58 9.55 4.03 -- --
AW-7 9/20/1995 13.58 8.04 5.54 -- --
AW-7 10/2/2003 13.58 8.80 4.78 -- --
AW-7 11/25-26/2008 12.54 8.10 4.44 -- --
AW-7 3/6/2009 12.54 9.14 3.40 -- --
AW-7 6/30/2009 12.54 8.60 3.94 -- --
AW-7 9/23/2009 12.54 8.72 3.82 -- --
AW-7 12/29/2009 12.54 7.94 4.60 -- --
AW-8 8/28/1990 15.88 14.80 3.72 11.14 3.66
AW-8 7/23/1991 15.88 13.45 4.77 10.20 3.25
AW-8 8/22/1991 15.88 13.76 4.62 10.29 3.47
AW-8 9/26/1991 15.88 13.85 4.16 10.89 2.96
AW-8 10/25-26/1991 15.88 13.74 3.94 11.24 2.50
AW-8 11/26/1991 15.88 15.03 3.02 12.02 3.01
AW-8 12/20/1991 15.88 15.97 2.67 12.13 3.84
AW-8 1/20/1992 15.88 14.88 3.60 11.27 3.61
AW-8 2/27-28/1992 15.88 14.61 3.62 11.34 3.27
AW-8 3/23/1992 15.88 14.69 3.41 11.60 3.09
AW-8 4/22/1992 15.88 14.46 3.94 10.96 3.50
AW-8 5/27-28/1992 15.88 14.26 3.54 11.59 2.67
AW-8 6/24/1992 15.88 13.61 4.55 10.45 3.16
AW-8 7/27/1992 15.88 14.36 3.87 11.09 3.27
AW-8 8/26/1992 15.88 11.74 5.98 9.18 2.56
AW-8 9/29/1992 15.88 13.29 4.84 10.16 3.13
AW-8 10/29/1992 15.88 13.90 4.16 10.87 3.03
AW-8 11/25/1992 15.88 12.61 4.83 10.45 2.16
AW-8 12/18/1992 15.88 13.07 4.45 10.79 2.28
AW-8 1/28/1993 15.88 12.09 4.94 10.49 1.60
AW-8 2/24/1993 15.88 13.03 4.35 10.94 2.09
AW-8 3/30/1993 15.88 11.69 5.15 10.36 1.33
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-8 5/28/1993 15.88 13.48 3.58 11.84 1.64
AW-8 8/9-10/1993 15.88 15.89 2.63 12.23 3.66
AW-8 9/28/1993 15.88 15.17 3.06 11.90 3.27
AW-8 10/29/1993 15.88 14.85 3.25 11.76 3.09
AW-8 11/30/1993 15.88 14.00 4.00 11.05 2.95
AW-8 12/27/1993 15.88 14.25 3.55 11.59 2.66
AW-8 3/31/1994 15.88 13.75 3.78 11.46 2.29
AW-8 9/9/1994 15.88 12.25 4.93 10.45 1.80
AW-8 9/29/1994 15.88 13.09 4.34 10.94 2.15
AW-8 11/23/1994 15.88 11.62 4.80 10.87 0.75
AW-8 1/4/1995 15.88 11.36 4.98 10.72 0.64
AW-8 2/8/1995 15.88 13.02 3.73 11.81 1.21
AW-8 3/16/1995 15.88 12.39 4.23 11.36 1.03
AW-8 5/25/1995 15.88 12.89 3.63 12.00 0.89
AW-8 9/20/1995 15.88 11.26 5.06 10.65 0.61
AW-8 10/2/2003 15.88 11.83 4.57 11.18 0.65
AW-8 11/25-26/2008 15.68 11.25 5.17 10.32 0.93
AW-8 3/5/2009 15.68 13.96 2.18 13.38 0.58
AW-8 6/30/2009 15.68 13.32 3.16 12.38 0.94
AW-8 9/23/2009 15.68 12.67 3.57 12.01 0.66
AW-8 12/29/2009 15.68 12.49 3.74 11.85 0.64
AW-8 3/24/2010 15.68 12.97 3.39 12.17 0.80
AW-9 8/28/1990 14.09 13.28 2.62 11.04 2.24
AW-9 7/23/1991 14.09 15.51 2.32 10.89 4.62
AW-9 8/22/1991 14.09 14.66 2.32 11.09 3.57
AW-9 9/26/1991 14.09 13.14 3.07 10.52 2.62
AW-9 10/25-26/1991 14.09 13.40 2.83 10.76 2.64
AW-9 11/26/1991 14.09 13.81 2.39 11.21 2.60
AW-9 12/20/1991 14.09 15.75 1.61 11.71 4.04
AW-9 1/20/1992 14.09 13.05 2.57 11.16 1.89
AW-9 2/27-28/1992 14.09 14.25 2.22 11.31 2.94
AW-9 3/23/1992 14.09 16.03 1.75 11.48 4.55
AW-9 4/22/1992 14.09 14.02 2.46 11.07 2.95
AW-9 5/27-28/1992 14.09 13.15 2.86 10.78 2.37
AW-9 6/24/1992 14.09 14.12 2.55 10.93 3.19
AW-9 7/27/1992 14.09 16.94 1.52 11.55 5.39
AW-9 8/26/1992 14.09 12.88 3.25 10.36 2.52
AW-9 9/29/1992 14.09 12.35 3.68 9.95 2.40
AW-9 10/29/1992 14.09 12.65 3.13 10.56 2.09
AW-9 11/25/1992 14.09 13.89 6.43 6.20 7.69
AW-9 12/18/1992 14.09 14.03 2.34 11.21 2.82
AW-9 1/28/1993 14.09 12.80 3.21 10.43 2.37
AW-9 2/24/1993 14.09 13.12 2.86 10.79 2.33
AW-9 3/30/1993 14.09 14.94 2.31 11.04 3.90
AW-9 5/28/1993 14.09 15.82 1.70 11.59 4.23
AW-9 8/9-10/1993 14.09 15.53 1.89 11.42 4.11
AW-9 9/28/1993 14.09 14.57 2.02 11.48 3.09
AW-9 10/29/1993 14.09 13.02 2.80 10.89 2.13
AW-9 11/30/1993 14.09 12.65 2.94 10.80 1.85
AW-9 12/27/1993 14.09 15.82 1.70 11.59 4.23
AW-9 3/31/1994 14.09 14.56 2.40 11.02 3.54
AW-9 9/9/1994 14.09 -- 14.09 14.09 --
AW-9 9/29/1994 14.09 15.56 2.05 11.21 4.35
AW-9 11/23/1994 14.09 12.52 3.14 10.58 1.94
AW-9 1/4/1995 14.09 12.38 3.40 10.29 2.09
AW-9 2/8/1995 14.09 16.09 1.67 11.56 4.53
AW-9 3/16/1995 14.09 13.78 2.61 10.94 2.84
AW-9 5/25/1995 14.09 13.55 2.61 10.99 2.56
AW-9 9/30/1995 14.09 12.81 3.13 10.52 2.29
AW-9 10/2/2003 14.09 13.09 3.28 10.24 2.85
AW-9 11/25-26/2008 13.50 13.10 2.48 10.50 2.60
AW-9 3/5/2009 13.50 13.80 1.55 11.49 2.31
AW-9 6/30/2009 13.50 13.51 2.36 10.73 2.78
AW-9 6/30/2009 13.50 13.28 2.62 10.47 2.81
AW-9 9/23/2009 13.50 13.33 2.84 10.20 3.13
AW-9 12/29/2009 13.50 13.13 2.76 10.33 2.80
AW-9 3/24/2010 13.50 14.55 1.92 11.07 3.48
AW-10 8/28/1990 14.90 16.78 3.45 10.36 6.42
AW-10 7/23/1991 14.9 16.94 2.96 10.92 6.02
AW-10 8/22/1991 14.9 16.93 3.18 10.65 6.28
AW-10 9/26/1991 14.9 16.78 3.35 10.48 6.30
AW-10 10/25-26/1991 14.90 16.42 3.29 10.63 5.79
AW-10 11/26/1991 14.9 16.53 2.59 11.44 5.09
AW-10 12/20/1991 14.9 16.69 2.28 11.79 4.90
AW-10 1/20/1992 14.9 16.29 3.20 10.76 5.53
AW-10 2/27-28/1992 14.90 16.74 3.12 10.76 5.98
AW-10 3/23/1992 14.90 16.96 2.65 11.29 5.67
AW-10 4/22/1992 14.90 16.80 3.25 10.59 6.21
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-10 5/27-28/1992 14.90 16.84 2.87 11.04 5.80
AW-10 6/24/1992 14.90 16.85 3.92 9.78 7.07
AW-10 7/27/1992 14.90 16.90 3.05 10.81 6.09
AW-10 8/26/1992 14.90 16.59 4.83 8.73 7.86
AW-10 9/29/1992 14.90 16.86 4.01 9.67 7.19
AW-10 10/29/1992 14.90 16.93 3.43 10.35 6.58
AW-10 11/25/1992 14.90 16.15 3.74 10.14 6.01
AW-10 12/18/1992 14.90 16.36 3.50 10.39 5.97
AW-10 1/28/1993 14.90 16.31 3.93 9.88 6.43
AW-10 2/24/1993 14.90 16.28 3.37 10.56 5.72
AW-10 3/30/1993 14.90 17.89 3.41 10.18 7.71
AW-10 5/28/1993 14.90 16.72 2.70 11.27 5.45
AW-10 8/9-10/1993 14.90 16.48 2.26 11.85 4.63
AW-10 9/28/1993 14.90 16.00 2.68 11.44 4.56
AW-10 10/29/1993 14.90 15.29 3.05 11.15 4.14
AW-10 11/30/1993 14.90 15.65 3.32 10.75 4.90
AW-10 12/27/1993 14.90 16.29 2.64 11.43 4.86
AW-10 3/31/1994 14.90 16.27 2.95 11.07 5.20
AW-10 9/9/1994 14.90 16.12 4.15 9.65 6.47
AW-10 9/29/1994 14.90 16.92 3.32 10.49 6.43
AW-10 11/23/1994 14.90 16.55 3.70 10.11 6.44
AW-10 1/4/1995 14.90 15.93 3.80 10.11 5.82
AW-10 2/8/1995 14.90 16.73 2.50 11.51 5.22
AW-10 3/16/1995 14.90 15.86 3.61 10.35 5.51
AW-10 5/25/1995 14.90 15.24 3.21 10.96 4.28
AW-10 9/30/1995 14.90 16.51 3.98 9.77 6.74
AW-10 10/2/2003 14.90 15.22 3.39 10.58 4.64
AW-10 11/25-26/2008 13.90 14.90 3.08 9.80 5.10
AW-10 3/5/2009 13.90 14.60 1.72 11.58 3.02
AW-10 6/30/2009 13.90 15.55 2.67 10.49 5.06
AW-10 9/23/2009 13.90 15.18 3.15 9.99 5.19
AW-10 12/29/2009 13.90 14.29 3.23 10.05 4.24
AW-10 3/24/2010 13.90 15.00 2.53 10.75 4.25
AW-11 8/28/1990 14.64 16.06 2.57 11.14 4.92
AW-11 7/23/1991 14.64 16.51 2.54 11.06 5.45
AW-11 8/22/1991 14.64 16.31 2.56 11.09 5.22
AW-11 9/26/1991 14.64 14.63 3.15 10.75 3.88
AW-11 10/25-26/1991 14.64 14.42 2.98 11.01 3.41
AW-11 11/26/1991 14.64 16.00 2.46 11.29 4.71
AW-11 12/20/1991 14.64 16.47 1.73 12.08 4.39
AW-11 1/20/1992 14.64 14.19 2.88 11.19 3.00
AW-11 2/27-28/1992 14.64 16.25 2.27 11.46 4.79
AW-11 3/23/1992 14.64 16.78 2.06 11.60 5.18
AW-11 4/22/1992 14.64 16.15 2.52 11.18 4.97
AW-11 5/27-28/1992 14.64 14.76 2.90 11.03 3.73
AW-11 6/24/1992 14.64 15.61 2.69 11.09 4.52
AW-11 7/27/1992 14.64 16.56 2.13 11.56 5.00
AW-11 8/26/1992 14.64 13.56 3.26 10.87 2.69
AW-11 9/29/1992 14.64 13.19 3.86 10.22 2.97
AW-11 10/29/1992 14.64 14.79 3.15 10.72 4.07
AW-11 11/25/1992 14.64 13.97 3.06 11.02 2.95
AW-11 12/18/1992 14.64 15.43 2.41 11.48 3.95
AW-11 1/28/1993 14.64 13.69 3.51 10.53 3.16
AW-11 2/24/1993 14.64 15.16 2.89 10.95 4.21
AW-11 3/30/1993 14.64 16.26 2.60 11.05 5.21
AW-11 5/28/1993 14.64 16.80 1.92 11.76 5.04
AW-11 8/9-10/1993 14.64 16.48 1.03 12.94 3.54
AW-11 9/28/1993 14.64 16.34 2.01 11.76 4.58
AW-11 10/29/1993 14.64 14.06 2.96 11.12 2.94
AW-11 11/30/1993 14.64 14.27 3.03 10.98 3.29
AW-11 12/27/1993 14.64 16.72 2.03 11.65 5.07
AW-11 3/31/1994 14.64 16.35 2.47 11.19 5.16
AW-11 9/9/1994 14.64 0.00 14.64 -- --
AW-11 9/29/1994 14.64 16.51 2.41 11.23 5.28
AW-11 11/23/1994 14.64 14.94 3.06 10.79 4.15
AW-11 1/4/1995 14.64 13.47 3.56 10.52 2.95
AW-11 2/8/1995 14.64 17.06 2.05 11.54 5.52
AW-11 3/16/1995 14.64 15.74 2.37 11.46 4.28
AW-11 5/25/1995 14.64 14.80 2.67 11.31 3.49
AW-11 9/30/1995 14.64 14.33 3.14 10.84 3.49
AW-11 10/2/2003 14.64 13.40 3.36 10.75 2.65
AW-11 11/25-26/2008 13.64 13.70 2.38 10.65 3.05
AW-11 3/5/2009 13.64 14.85 1.43 11.55 3.30
AW-11 6/30/2009 13.64 13.58 2.51 10.71 2.87
AW-11 6/30/2009 13.64 13.79 2.66 10.50 3.29
AW-11 9/23/2009 10 13.64 13.45 2.84 10.35 3.10
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-11 9/23/2009 11 13.64 12.85 3.24 9.98 2.87
AW-11 12/29/2009 13.64 13.21 2.89 10.33 2.88
AW-11 3/24/2010 13.64 13.95 2.18 11.04 2.91
AW-12 8/28/1990 15.17 14.12 3.49 11.22 2.90
AW-12 7/23/1991 15.17 13.41 4.26 10.43 2.98
AW-12 8/22/1991 15.17 13.73 4.25 10.39 3.34
AW-12 9/26/1991 15.17 -- -- 3.90 --
AW-12 10/25-26/1991 -- -- -- -- 3.11
AW-12 11/26/1991 15.17 -- -- -- 1.30
AW-12 12/20/1991 15.17 -- -- -- 1.48
AW-12 1/20/1992 15.17 10.29 5.53 9.52 0.77
AW-12 2/27-28/1992 15.17 12.09 4.99 9.82 2.27
AW-12 3/23/1992 15.17 12.22 4.71 10.12 2.10
AW-12 4/22/1992 15.17 11.02 5.44 9.48 1.54
AW-12 5/27-28/1992 15.17 11.25 5.42 9.47 1.78
AW-12 6/24/1992 15.17 11.85 5.97 8.70 3.15
AW-12 7/27/1992 15.17 12.39 5.16 9.56 2.83
AW-12 8/26/1992 15.17 11.00 6.51 8.21 2.79
AW-12 9/29/1992 15.17 10.88 6.49 8.26 2.62
AW-12 10/29/1992 15.17 11.10 5.04 9.95 1.15
AW-12 11/25/1992 15.17 11.27 5.94 8.84 2.43
AW-12 12/18/1992 -- -- -- -- --
AW-12 1/28/1993 -- -- -- -- --
AW-12 2/24/1993 -- -- -- -- --
AW-12 3/30/1993 -- -- -- -- --
AW-12 5/28/1993 -- -- -- -- --
AW-12 8/9-10/1993 -- -- -- -- 1.90
AW-12 9/28/1993 -- -- -- -- --
AW-12 10/29/1993 -- -- -- -- --
AW-12 11/30/1993 -- -- -- -- --
AW-12 12/27/1993 -- -- -- -- 2.39
AW-12 3/31/1994 -- -- -- -- 0.96
AW-12 9/9/1994 -- -- -- -- 2.23
AW-12 9/29/1994 -- -- -- -- 3.27
AW-12 11/23/1994 -- -- -- -- 0.92
AW-12 1/4/1995 -- -- -- -- 0.26
AW-12 2/8/1995 -- -- -- -- --
AW-12 3/16/1995 -- -- -- -- --
AW-12 5/25/1995 -- -- -- -- 1.40
AW-12 9/30/1995 -- -- -- -- --
AW-12 11/25-26/2008 9.17 -- -- 8.75 0.42
AW-12 3/6/2009 12.14 13.65 1.17 10.30 3.35
AW-12 6/30/2009 12.14 14.24 2.14 9.12 5.12
AW-12 9/23/2009 10 12.14 14.73 2.53 8.54 6.19
AW-12 9/23/2009 11 12.14 14.76 2.62 8.43 6.33
AW-12 12/29/2009 12.14 12.76 2.41 9.10 3.66
AW-12 3/24/2010 12.14 12.76 1.98 9.62 3.14

AW-13 8/28/1990 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 7/23/1991 13.79 14.84 3.31 10.20 4.64
AW-13 8/22/1991 13.79 13.50 3.77 9.80 3.70
AW-13 9/26/1991 13.79 17.44 1.97 11.46 5.98
AW-13 10/25-26/1991 13.79 17.53 1.88 11.55 5.98
AW-13 11/26/1991 13.79 -- -- 11.63 --
AW-13 12/20/1991 13.79 19.86 0.71 12.65 7.21
AW-13 1/20/1992 13.79 12.59 3.37 10.28 2.31
AW-13 2/27-28/1992 13.79 17.05 1.82 11.65 5.40
AW-13 3/23/1992 13.79 17.82 2.18 11.21 6.61
AW-13 4/22/1992 13.79 15.80 2.95 10.52 5.28
AW-13 5/27-28/1992 13.79 14.30 3.08 10.48 3.82
AW-13 6/24/1992 13.79 14.35 3.67 9.85 4.50
AW-13 7/27/1992 13.79 17.09 1.25 12.25 4.84
AW-13 8/26/1992 13.79 14.12 2.92 10.66 3.46
AW-13 9/29/1992 13.79 13.08 4.22 9.35 3.73
AW-13 10/29/1992 13.79 -- 3.86 3.86
AW-13 11/25/1992 13.79 14.03 2.84 10.75 3.28
AW-13 12/18/1992 13.79 -- -- -- --
AW-13 1/28/1993 13.79 -- -- -- --
AW-13 2/24/1993 13.79 -- -- -- --
AW-13 3/30/1993 13.79 -- -- -- --
AW-13 5/28/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 8/9-10/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/28/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 10/29/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 11/30/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 12/27/1993 13.79 -- 12 -- 12 -- 12 -- 12

Please refer to notes at end of table.

First Quarter 2010 LNAPL Gauging Report
NuStar Savannah Refinery

1634-00
Page 5 of 34



Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-13 3/31/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/9/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/29/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 11/23/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 1/4/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 2/8/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 3/16/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 5/25/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/30/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 10/2/2003 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 11/25-26/2008 12.79 21.75 1.04 9.25 12.50
AW-13 3/5/2009 12.79 -- 12 -- 12 9.60 -- 12

AW-13 6/30/2009 12.79 10.95 2.11 10.70 0.25
AW-13 9/23/2009 10 12.79 10.19 5.31 7.69 2.50
AW-13 9/23/2009 11 12.79 -- 12 -- 12 -- 12 -- 12

AW-13 12/29/2009 12.79 -- 12 -- 12 9.75 -- 12

AW-13 3/24/2010 12.79 -- 12 -- 12 9.82 -- 12

AW-14 8/28/1990 13.51 10.55 2.96 -- --
AW-14 7/23/1991 13.51 10.43 3.08 -- --
AW-14 8/22/1991 13.51 10.13 3.38 -- --
AW-14 9/26/1991 13.51 12.20 1.31 -- --
AW-14 10/25-26/1991 13.51 11.05 2.46 -- --
AW-14 11/26/1991 13.51 11.26 2.25 -- --
AW-14 12/20/1991 13.51 13.08 0.43 -- --
AW-14 1/20/1992 13.51 10.04 3.47 -- --
AW-14 2/27-28/1992 13.51 11.92 1.59 -- --
AW-14 3/23/1992 13.51 11.59 1.92 -- --
AW-14 4/22/1992 13.51 10.79 2.72 -- --
AW-14 5/27-28/1992 13.51 10.63 2.88 -- --
AW-14 6/24/1992 13.51 9.82 3.69 -- --
AW-14 7/27/1992 13.51 11.86 1.65 -- --
AW-14 8/26/1992 13.51 10.57 2.94 -- --
AW-14 9/29/1992 13.51 9.33 4.18 -- --
AW-14 10/29/1992 13.51 10.22 3.29 -- --
AW-14 11/25/1992 13.51 10.95 2.56 -- --
AW-14 12/18/1992 13.51 11.97 1.54 -- --
AW-14 1/28/1993 13.51 9.81 3.72 9.79 0.02
AW-14 2/24/1993 13.51 10.67 2.84 -- --
AW-14 3/30/1993 13.51 10.53 2.98 -- --
AW-14 5/28/1993 13.51 11.82 1.69 -- --
AW-14 8/9-10/1993 13.51 11.42 2.09 -- --
AW-14 9/28/1993 13.51 12.51 1.00 -- --
AW-14 10/29/1993 13.51 11.05 2.46 -- --
AW-14 11/30/1993 13.51 10.51 3.00 -- --
AW-14 12/27/1993 13.51 11.86 1.65 -- --
AW-14 3/31/1994 13.51 10.79 2.72 -- --
AW-14 9/9/1994 13.51 9.71 3.80 -- --
AW-14 9/29/1994 13.51 10.69 2.82 -- --
AW-14 11/23/1994 13.51 9.95 3.56 -- --
AW-14 1/4/1995 13.51 11.19 2.32 -- --
AW-14 2/8/1995 13.51 11.95 1.56 -- --
AW-14 3/16/1995 13.51 12.45 1.06 -- --
AW-14 5/25/1995 13.51 0.00 13.51 -- --
AW-14 9/30/1995 13.51 10.77 2.74 -- --
AW-15 8/28/1990 16.44 13.45 5.34 10.48 2.97
AW-15 7/23/1991 16.44 11.24 7.82 7.92 3.32
AW-15 8/22/1991 16.44 11.54 7.67 8.04 3.50
AW-15 9/26/1991 16.44 12.31 6.72 9.03 3.28
AW-15 10/25-26/1991 16.44 12.83 6.10 9.68 3.15
AW-15 11/26/1991 16.44 13.09 5.26 10.67 2.42
AW-15 12/20/1991 16.44 12.75 4.91 11.20 1.55
AW-15 1/20/1992 16.44 10.50 6.47 9.83 0.67
AW-15 2/27-28/1992 16.44 10.66 6.63 9.59 1.07
AW-15 3/23/1992 16.44 11.08 6.19 10.03 1.05
AW-15 4/22/1992 16.44 10.65 6.58 9.65 1.00
AW-15 5/27-28/1992 16.44 11.65 5.86 10.29 1.36
AW-15 6/24/1992 16.44 10.40 7.21 8.92 1.48
AW-15 7/27/1992 16.44 11.04 6.43 9.73 1.31
AW-15 8/26/1992 16.44 9.93 8.24 7.74 2.19
AW-15 9/29/1992 16.44 10.75 6.99 9.10 1.65
AW-15 10/29/1992 16.44 10.98 6.62 9.51 1.47
AW-15 11/25/1992 16.44 10.58 7.26 8.81 1.77
AW-15 12/18/1992 16.44 10.02 6.49 9.93 0.09
AW-15 1/28/1993 16.44 10.62 7.23 8.83 1.79
AW-15 2/24/1993 16.44 11.91 6.51 9.40 2.51
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-15 3/30/1993 16.44 10.69 7.41 8.59 2.10
AW-15 5/28/1993 16.44 12.10 6.01 9.99 2.11
AW-15 8/9-10/1993 16.44 13.36 4.49 11.57 1.79
AW-15 9/28/1993 16.44 12.61 5.39 10.64 1.97
AW-15 10/29/1993 16.44 13.35 5.25 10.62 2.73
AW-15 11/30/1993 16.44 11.60 6.49 9.51 2.09
AW-15 12/27/1993 16.44 12.68 5.95 9.91 2.77
AW-15 3/31/1994 16.44 11.75 6.57 9.37 2.38
AW-15 9/9/1994 16.44 8.20 8.40 8.00 0.20
AW-15 9/29/1994 16.44 12.06 7.32 8.34 3.72
AW-15 11/23/1994 16.44 10.05 7.30 8.90 1.15
AW-15 1/4/1995 16.44 10.31 7.41 8.69 1.62
AW-15 2/8/1995 16.44 11.81 6.52 9.42 2.39
AW-15 3/16/1995 16.44 11.88 6.73 9.13 2.75
AW-15 5/25/1995 16.44 11.71 6.31 9.71 2.00
AW-15 9/30/1995 16.44 11.61 7.86 7.77 3.84
AW-15 11/25-26/2008 15.38 12.10 5.76 9.00 3.10
AW-15 3/6/2009 15.38 12.75 4.21 10.78 1.97
AW-15 6/30/2009 15.38 11.36 5.64 9.46 1.90
AW-15 9/23/2009 15.38 11.62 5.65 9.41 2.21
AW-15 12/29/2009 15.38 11.21 6.12 8.93 2.28
AW-16 8/28/1990 14.78 6.62 8.16 -- --
AW-16 7/23/1991 14.78 4.85 9.93 -- --
AW-16 8/22/1991 14.78 5.79 8.99 -- --
AW-16 9/26/1991 14.78 6.82 7.96 -- --
AW-16 10/25-26/1991 14.78 7.89 6.89 -- --
AW-16 11/26/1991 14.78 9.70 5.08 -- --
AW-16 12/20/1991 14.78 10.01 4.77 -- --
AW-16 1/20/1992 14.78 7.55 7.23 -- --
AW-16 2/27-28/1992 14.78 7.17 7.61 -- --
AW-16 3/23/1992 14.78 8.10 6.68 -- --
AW-16 4/22/1992 14.78 6.62 8.16 -- --
AW-16 5/27-28/1992 14.78 8.14 6.64 -- --
AW-16 6/24/1992 14.78 5.06 9.72 -- --
AW-16 7/27/1992 14.78 6.44 8.34 -- --
AW-16 8/26/1992 14.78 4.35 10.43 -- --
AW-16 9/29/1992 14.78 6.29 8.49 -- --
AW-16 10/29/1992 14.78 6.74 8.04 -- --
AW-16 11/25/1992 14.78 5.84 8.94 -- --
AW-16 12/18/1992 14.78 5.89 8.89 -- --
AW-16 1/28/1993 14.78 6.00 8.78 -- --
AW-16 2/24/1993 14.78 6.52 8.26 6.92 0.40
AW-16 3/30/1993 14.78 5.40 9.38 -- --
AW-16 5/28/1993 14.78 7.45 7.33 -- --
AW-16 8/9-10/1993 14.78 9.40 5.38 -- --
AW-16 9/28/1993 14.78 8.28 6.50 -- --
AW-16 10/29/1993 14.78 9.10 5.68 -- --
AW-16 11/30/1993 14.78 6.74 8.04 -- --
AW-16 12/27/1993 14.78 7.29 7.49 -- --
AW-16 3/31/1994 14.78 7.43 7.35 -- --
AW-16 9/9/1994 14.78 0.00 14.78 -- --
AW-16 9/29/1994 14.78 0.00 14.78 -- --
AW-16 11/23/1994 14.78 0.00 14.78 -- --
AW-16 1/4/1995 14.78 -- -- -- --
AW-16 2/8/1995 14.78 -- -- -- --
AW-16 3/16/1995 14.78 -- -- -- --
AW-16 5/25/1995 14.78 -- -- -- --
AW-16 9/30/1995 14.78 -- -- -- --
AW-17 8/28/1990 15.14 10.59 4.55 -- --
AW-17 7/23/1991 15.14 9.61 5.53 -- --
AW-17 8/22/1991 15.14 9.70 5.44 -- --
AW-17 9/26/1991 15.14 10.40 4.74 -- --
AW-17 10/25-26/1991 15.14 10.75 4.39 -- --
AW-17 11/26/1991 15.14 11.60 3.54 -- --
AW-17 12/20/1991 15.14 11.84 3.30 -- --
AW-17 1/20/1992 15.14 10.42 4.72 -- --
AW-17 2/27-28/1992 15.14 10.67 4.47 -- --
AW-17 3/23/1992 15.14 11.80 3.34 -- --
AW-17 4/22/1992 15.14 10.19 4.95 -- --
AW-17 5/27-28/1992 15.14 11.15 3.99 -- --
AW-17 6/24/1992 15.14 9.90 5.24 -- --
AW-17 7/27/1992 15.14 10.69 4.45 -- --
AW-17 8/26/1992 15.14 8.53 6.61 -- --
AW-17 9/29/1992 15.14 10.02 5.12 -- --
AW-17 10/29/1992 15.14 10.63 4.51 -- --
AW-17 11/25/1992 15.14 9.86 5.28 -- --
AW-17 12/18/1992 15.14 10.35 4.79 -- --
AW-17 1/28/1993 15.14 10.02 5.12 -- --
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-17 2/24/1993 15.14 10.56 4.58 -- --
AW-17 3/30/1993 15.14 9.85 5.29 -- --
AW-17 5/28/1993 15.14 11.38 3.76 -- --
AW-17 8/9-10/1993 15.14 11.92 3.22 -- --
AW-17 9/28/1993 15.14 11.52 3.62 -- --
AW-17 10/29/1993 15.14 11.35 3.79 -- --
AW-17 11/30/1993 15.14 10.53 4.61 -- --
AW-17 12/27/1993 15.14 11.21 3.93 -- --
AW-17 3/31/1994 15.14 10.98 4.16 -- --
AW-17 9/9/1994 15.14 9.52 5.62 -- --
AW-17 9/29/1994 15.14 10.33 4.82 -- --
AW-17 11/23/1994 15.14 10.08 5.06 -- --
AW-17 1/4/1995 15.14 9.85 5.29 -- --
AW-17 2/8/1995 15.14 10.79 4.35 -- --
AW-17 3/16/1995 15.14 10.39 4.75 -- --
AW-17 5/25/1995 15.14 11.40 3.74 -- --
AW-17 9/30/1995 15.14 9.69 5.45 -- --
AW-17 10/2/2003 15.14 10.50 4.64 -- --
AW-17 11/25-26/2008 14.09 10.00 4.09 -- --
AW-17 3/5/2009 14.09 11.71 2.38 -- --
AW-17 6/30/2009
AW-18 8/28/1990 14.06 7.58 7.06 6.94 0.64
AW-18 7/23/1991 14.06 6.27 8.20 5.82 0.45
AW-18 8/22/1991 14.06 6.46 8.02 6.00 0.46
AW-18 9/26/1991 14.06 8.98 7.00 6.87 2.11
AW-18 10/25-26/1991 14.06 10.60 6.50 7.26 3.34
AW-18 11/26/1991 14.06 10.07 6.36 7.47 2.60
AW-18 12/20/1991 14.06 10.16 6.12 7.72 2.44
AW-18 1/20/1992 14.06 7.09 7.39 6.63 0.46
AW-18 2/27-28/1992 14.06 6.83 7.57 6.46 0.37
AW-18 3/23/1992 14.06 7.59 7.22 6.77 0.82
AW-18 4/22/1992 14.06 6.78 7.83 6.18 0.60
AW-18 5/27-28/1992 14.06 9.42 6.92 6.91 2.51
AW-18 6/24/1992 14.06 6.24 8.05 5.99 0.25
AW-18 7/27/1992 14.06 7.10 7.36 6.66 0.44
AW-18 8/26/1992 14.06 5.80 8.45 5.59 0.21
AW-18 9/29/1992 14.06 6.97 7.62 6.39 0.58
AW-18 10/29/1992 14.06 7.11 7.50 6.51 0.60
AW-18 11/25/1992 14.06 6.21 8.10 5.93 0.28
AW-18 12/18/1992 14.06 6.26 8.05 5.99 0.27
AW-18 1/28/1993 14.06 6.08 8.14 5.90 0.18
AW-18 2/24/1993 14.06 6.42 7.84 6.20 0.22
AW-18 3/30/1993 14.06 5.85 8.90 5.09 0.76
AW-18 5/28/1993 14.06 9.12 7.22 6.61 2.51
AW-18 8/9-10/1993 14.06 13.95 4.81 8.79 5.16
AW-18 9/28/1993 14.06 11.29 6.24 7.48 3.81
AW-18 10/29/1993 14.06 11.15 6.17 7.57 3.58
AW-18 11/30/1993 14.06 7.45 7.57 6.40 1.05
AW-18 12/27/1993 14.06 8.38 7.41 6.48 1.90
AW-18 3/31/1994 14.06 7.33 7.62 6.35 0.98
AW-18 9/9/1994 14.06 6.64 7.98 6.02 0.62
AW-18 9/29/1994 14.06 9.06 7.71 6.08 2.98
AW-18 11/23/1994 14.06 8.02 8.11 5.75 2.27
AW-18 1/4/1995 14.06 7.87 8.25 5.61 2.26
AW-18 2/8/1995 14.06 8.15 7.79 6.08 2.07
AW-18 3/16/1995 14.06 8.19 8.03 5.82 2.37
AW-18 5/25/1995 14.06 7.81 6.94 7.05 0.76
AW-18 9/30/1995 14.06 7.43 7.86 6.08 1.35
AW-18 10/2/2003 14.06 7.28 7.11 6.87 0.41
AW-18 11/25-26/2008 12.92 7.35 6.93 5.65 1.70
AW-18 3/5/2009 12.92 8.63 5.43 7.21 1.42
AW-18 6/30/2009 12.92 7.28 6.38 6.41 0.87
AW-18 9/23/2009 12.92 8.04 5.83 6.93 1.11
AW-18 12/29/2009 12.92 6.75 6.82 5.99 0.76
AW-19 8/28/1990 16.52 13.38 4.19 12.14 1.24
AW-19 7/23/1991 16.52 11.87 5.00 11.46 0.41
AW-19 8/22/1991 16.52 12.03 4.87 11.58 0.45
AW-19 9/26/1991 16.52 12.62 4.39 12.04 0.58
AW-19 10/25-26/1991 16.52 12.78 4.20 12.24 0.54
AW-19 11/26/1991 16.52 13.70 3.62 12.76 0.94
AW-19 12/20/1991 16.52 14.29 3.39 12.92 1.37
AW-19 1/20/1992 16.52 13.58 4.06 12.26 1.32
AW-19 2/27-28/1992 16.52 13.64 4.13 12.17 1.47
AW-19 3/23/1992 16.52 13.79 3.92 12.39 1.40
AW-19 4/22/1992 16.52 13.25 4.31 12.03 1.22
AW-19 5/27-28/1992 16.52 13.74 4.00 12.31 1.43
AW-19 6/24/1992 16.52 12.79 4.78 11.56 1.23

Abandoned
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First Quarter 2010 LNAPL Gauging Report
NuStar Savannah Refinery

1634-00
Page 8 of 34



Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-19 7/27/1992 16.52 18.10 2.27 13.57 4.53
AW-19 8/26/1992 16.52 11.55 5.87 10.49 1.06
AW-19 9/29/1992 16.52 12.66 4.88 11.46 1.20
AW-19 10/29/1992 16.52 13.02 4.58 11.75 1.27
AW-19 11/25/1992 16.52 12.62 4.81 11.55 1.07
AW-19 12/18/1992 16.52 12.99 4.50 11.85 1.14
AW-19 1/28/1993 16.52 12.67 4.73 11.63 1.04
AW-19 2/24/1993 16.52 13.25 4.29 12.05 1.20
AW-19 3/30/1993 16.52 12.54 4.81 11.56 0.98
AW-19 5/28/1993 16.52 13.77 3.82 12.51 1.26
AW-19 8/9-10/1993 16.52 15.13 3.28 12.91 2.22
AW-19 9/28/1993 16.52 14.55 3.67 12.55 2.00
AW-19 10/29/1993 16.52 14.31 3.80 12.44 1.87
AW-19 11/30/1993 16.52 13.65 4.23 12.05 1.60
AW-19 12/27/1993 16.52 14.13 3.76 12.52 1.61
AW-19 3/31/1994 16.52 13.49 3.96 12.40 1.09
AW-19 9/9/1994 16.52 12.46 4.89 11.48 0.98
AW-19 9/29/1994 16.52 13.12 4.34 12.01 1.11
AW-19 11/23/1994 16.52 12.39 4.63 11.80 0.59
AW-19 1/4/1995 16.52 12.05 4.90 11.55 0.50
AW-19 2/8/1995 16.52 13.39 3.82 12.58 0.81
AW-19 3/16/1995 16.52 12.62 4.30 12.15 0.47
AW-19 5/25/1995 16.52 13.38 3.77 12.64 0.74
AW-19 9/30/1995 16.52 12.03 4.88 11.57 0.46
AW-19 10/2/2003 16.52 12.80 4.32 12.05 0.75
AW-19 11/25-26/2008 15.50 12.30 3.60 11.80 0.50
AW-19 3/5/2009 15.50 14.16 2.18 13.11 1.05
AW-19 6/30/2009 15.50 13.03 3.00 12.41 0.62
AW-19 9/23/2009 15.50 13.12 2.40 13.10 0.02
AW-19 12/29/2009 15.50 12.00 3.52 11.98 0.02
AW-19 3/24/2010 15.50 12.95 2.99 12.44 0.51
AW-20 8/28/1990 16.89 12.14 4.75 -- --
AW-20 7/23/1991 16.89 9.29 7.60 -- --
AW-20 8/22/1991 16.89 9.85 7.04 -- --
AW-20 9/26/1991 16.89 11.54 5.35 -- --
AW-20 10/25-26/1991 16.89 12.42 4.47 -- --
AW-20 11/26/1991 16.89 13.20 3.69 -- --
AW-20 12/20/1991 16.89 13.53 3.36 -- --
AW-20 1/20/1992 16.89 11.16 5.73 -- --
AW-20 2/27-28/1992 16.89 12.00 4.89 -- --
AW-20 3/23/1992 16.89 4.21 12.68 -- --
AW-20 4/22/1992 16.89 11.51 5.39 11.50 0.01
AW-20 5/27-28/1992 16.89 12.76 4.13 -- --
AW-20 6/24/1992 16.89 10.47 6.42 -- --
AW-20 7/27/1992 16.89 12.05 4.84 -- --
AW-20 8/26/1992 16.89 7.57 9.32 -- --
AW-20 9/29/1992 16.89 10.30 6.59 -- --
AW-20 10/29/1992 16.89 11.32 5.57 -- --
AW-20 11/25/1992 16.89 10.02 6.87 -- --
AW-20 12/18/1992 16.89 10.96 5.93 -- --
AW-20 1/28/1993 16.89 9.04 7.85 -- --
AW-20 2/24/1993 16.89 9.89 7.00 -- --
AW-20 3/30/1993 16.89 9.01 7.88 -- --
AW-20 5/28/1993 16.89 12.51 4.38 -- --
AW-20 8/9-10/1993 16.89 13.67 3.22 -- --
AW-20 9/28/1993 16.89 13.02 3.87 -- --
AW-20 10/29/1993 16.89 12.95 3.94 -- --
AW-20 11/30/1993 16.89 11.67 5.22 -- --
AW-20 12/27/1993 16.89 12.62 4.27 -- --
AW-20 3/31/1994 16.89 12.43 4.46 -- --
AW-20 9/9/1994 16.89 11.61 5.28 -- --
AW-20 9/29/1994 16.89 12.21 4.68 -- --
AW-20 11/23/1994 16.89 11.50 5.39 -- --
AW-20 1/4/1995 16.89 11.12 5.77 -- --
AW-20 2/8/1995 16.89 12.63 4.26 -- --
AW-20 3/16/1995 16.89 12.18 4.71 -- --
AW-20 5/25/1995 16.89 12.85 4.04 -- --
AW-20 9/30/1995 16.89 10.55 6.34 -- --
AW-20 10/2/2003 16.89 11.68 5.21 -- --
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-20 11/25-26/2008 15.67 8.85 6.82 -- --
AW-20 3/5/2009 15.67 13.24 2.43 -- --
AW-20 6/30/2009 15.67 12.07 3.60 -- --
AW-20 9/23/2009 15.67 11.78 3.89 -- --
AW-20 12/29/2009 15.67 11.29 4.38 -- --
AW-20 3/24/2010 15.67 10.50 5.17 -- --
AW-21 8/28/1990 14.12 12.06 2.47 11.55 0.51
AW-21 7/23/1991 14.12 12.01 2.11 -- --
AW-21 8/22/1991 14.12 11.35 2.84 11.27 0.08
AW-21 9/26/1991 14.12 11.67 2.45 -- --
AW-21 10/25-26/1991 14.12 11.92 2.20 -- --
AW-21 11/26/1991 14.12 11.22 2.90 -- --
AW-21 12/20/1991 14.12 13.34 0.88 13.22 0.12
AW-21 1/20/1992 14.12 10.89 3.27 10.84 0.05
AW-21 2/27-28/1992 14.12 12.17 1.95 -- --
AW-21 3/23/1992 14.12 12.54 1.61 12.50 0.04
AW-21 4/22/1992 14.12 11.45 2.67 -- --
AW-21 5/27-28/1992 14.12 11.09 3.11 10.99 0.10
AW-21 6/24/1992 14.12 10.44 3.68 -- --
AW-21 7/27/1992 14.12 13.40 0.76 13.35 0.05
AW-21 8/26/1992 14.12 11.05 3.27 10.80 0.25
AW-21 9/29/1992 14.12 10.15 4.18 9.89 0.26
AW-21 10/29/1992 14.12 10.60 3.53 10.59 0.01
AW-21 11/25/1992 14.12 11.27 2.85 -- --
AW-21 12/18/1992 14.12 12.58 12.11 14.12 12.58
AW-21 1/28/1993 14.12 10.59 3.53 -- --
AW-21 2/24/1993 14.12 11.04 3.09 11.03 0.01
AW-21 3/30/1993 14.12 12.01 2.29 11.80 0.21
AW-21 5/28/1993 14.12 13.13 1.01 13.11 0.02
AW-21 8/9-10/1993 14.12 12.64 2.29 11.68 0.96
AW-21 9/28/1993 14.12 12.22 2.37 11.66 0.56
AW-21 10/29/1993 14.12 11.05 3.14 10.97 0.08
AW-21 11/30/1993 14.12 10.83 3.29 -- --
AW-21 12/27/1993 14.12 12.92 1.20 -- --
AW-21 3/31/1994 14.12 11.25 2.89 11.23 0.02
AW-21 9/9/1994 14.12 10.26 4.12 9.94 0.32
AW-21 9/29/1994 14.12 12.59 1.67 12.41 0.18
AW-21 11/23/1994 14.12 10.54 3.60 10.51 0.03
AW-21 1/4/1995 14.12 10.98 3.14 -- --
AW-21 2/8/1995 14.12 12.59 1.66 12.43 0.16
AW-21 3/16/1995 14.12 12.97 1.74 12.23 0.74
AW-21 5/25/1995 14.12 11.34 2.95 11.13 0.21
AW-21 9/30/1995 14.12 11.86 2.26 -- --
AW-21 10/2/2003 14.12 13.74 2.61 10.95 2.79
AW-22 8/28/1990 15.74 18.44 2.77 11.85 6.59
AW-22 7/23/1991 15.74 19.87 3.18 11.06 8.81
AW-22 8/22/1991 15.74 19.32 3.33 10.99 8.33
AW-22 9/26/1991 15.74 18.41 3.11 11.45 6.96
AW-22 10/25-26/1991 15.74 16.76 3.06 11.84 4.92
AW-22 11/26/1991 15.74 16.52 2.45 12.63 3.89
AW-22 12/20/1991 15.74 17.93 1.69 13.25 4.68
AW-22 1/20/1992 15.74 14.49 2.98 12.40 2.09
AW-22 2/27-28/1992 15.74 17.52 2.55 12.30 5.22
AW-22 3/23/1992 15.74 18.11 2.20 12.60 5.51
AW-22 4/22/1992 15.74 16.41 2.71 12.34 4.07
AW-22 5/27-28/1992 15.74 15.79 3.02 12.09 3.70
AW-22 6/24/1992 15.74 16.88 3.30 11.53 5.35
AW-22 7/27/1992 15.74 17.15 2.76 12.13 5.02
AW-22 8/26/1992 15.74 15.13 4.10 10.92 4.21
AW-22 9/29/1992 15.74 14.26 3.99 11.24 3.02
AW-22 10/29/1992 15.74 14.44 3.41 11.90 2.54
AW-22 11/25/1992 15.74 13.89 3.60 11.78 2.11
AW-22 12/18/1992 15.74 14.67 3.22 12.08 2.59
AW-22 1/28/1993 15.74 14.08 3.86 11.43 2.65
AW-22 2/24/1993 15.74 15.01 3.07 12.19 2.82
AW-22 3/30/1993 15.74 14.50 3.39 11.91 2.59
AW-22 5/28/1993 15.74 16.64 2.25 12.85 3.79
AW-22 8/9-10/1993 15.74 16.87 1.93 13.18 3.69
AW-22 9/28/1993 15.74 16.74 2.15 12.94 3.80
AW-22 10/29/1993 15.74 15.24 2.82 12.44 2.80
AW-22 11/30/1993 15.74 15.84 3.00 12.11 3.73
AW-22 12/27/1993 15.74 17.85 2.14 12.73 5.12
AW-22 3/31/1994 15.74 16.47 2.52 12.55 3.92
AW-22 9/9/1994 15.74 14.78 3.97 11.15 3.63
AW-22 9/29/1994 15.74 18.59 2.67 11.94 6.65
AW-22 11/23/1994 15.74 17.17 3.36 11.40 5.77
AW-22 1/4/1995 15.74 16.26 3.51 11.41 4.85
AW-22 2/8/1995 15.74 18.76 1.89 12.84 5.92
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-22 3/16/1995 15.74 16.41 2.90 12.11 4.30
AW-22 5/25/1995 15.74 25.45 1.12 12.40 13.05
AW-22 9/30/1995 15.74 17.17 3.60 11.11 6.06
AW-22 10/2/2003 15.74 15.55 3.59 11.30 4.25
AW-22 11/25-26/2008 15.13 8.70 6.43 -- --
AW-22 3/6/2009 15.13 -- -- -- --
AW-22 6/30/2009 15.13
AW-22 9/23/2009 15.13 -- -- -- --
AW-22 12/29/2009 15.13
AW-22 3/24/2010 15.13
AW-23 8/28/1990 16.26 10.45 9.31 6.08 4.37
AW-23 7/23/1991 16.26 7.83 10.54 5.46 2.37
AW-23 8/22/1991 16.26 8.26 10.77 5.15 3.11
AW-23 9/26/1991 16.26 8.92 9.40 6.60 2.32
AW-23 10/25-26/1991 16.26 8.91 8.79 7.29 1.62
AW-23 11/26/1991 16.26 9.27 8.31 7.79 1.48
AW-23 12/20/1991 16.26 10.04 7.79 8.28 1.76
AW-23 1/20/1992 16.26 8.49 9.32 6.75 1.74
AW-23 2/27-28/1992 16.26 8.19 9.99 6.03 2.16
AW-23 3/23/1992 16.26 8.39 9.61 6.43 1.96
AW-23 4/22/1992 16.26 8.00 10.11 5.92 2.08
AW-23 5/27-28/1992 16.26 8.61 8.24 7.95 0.66
AW-23 6/24/1992 16.26 7.99 10.70 5.26 2.73
AW-23 7/27/1992 16.26 8.43 10.09 5.89 2.54
AW-23 8/26/1992 16.26 7.94 12.32 3.45 4.49
AW-23 9/29/1992 16.26 8.49 10.25 5.70 2.79
AW-23 10/29/1992 16.26 8.59 9.63 6.39 2.20
AW-23 11/25/1992 16.26 8.00 10.46 5.53 2.47
AW-23 12/18/1992 16.26 7.85 9.92 6.15 1.70
AW-23 1/28/1993 16.26 7.44 10.34 5.73 1.71
AW-23 2/24/1993 16.26 7.90 9.84 6.24 1.66
AW-23 3/30/1993 16.26 7.64 11.17 4.78 2.86
AW-23 5/28/1993 16.26 8.21 9.24 6.87 1.34
AW-23 8/9-10/1993 16.26 9.41 7.94 8.18 1.23
AW-23 9/28/1993 16.26 8.20 8.88 7.28 0.92
AW-23 10/29/1993 16.26 8.74 8.40 7.75 0.99
AW-23 11/30/1993 16.26 7.95 9.74 6.34 1.61
AW-23 12/27/1993 16.26 8.13 9.31 6.80 1.33
AW-23 3/31/1994 16.26 7.71 9.72 6.40 1.31
AW-23 9/9/1994 16.26 7.68 11.21 4.73 2.95
AW-23 9/29/1994 16.26 8.01 10.10 5.93 2.08
AW-23 11/23/1994 16.26 7.89 10.36 5.65 2.24
AW-23 1/4/1995 16.26 7.56 10.33 5.73 1.83
AW-23 2/8/1995 16.26 8.38 9.78 6.25 2.13
AW-23 3/16/1995 16.26 8.12 9.74 6.32 1.80
AW-23 5/25/1995 16.26 7.73 8.84 7.38 0.35
AW-23 9/30/1995 16.26 8.92 10.63 5.22 3.70
AW-23 10/2/2003 16.26 8.41 9.80 5.97 2.44
AW-23 11/25-26/2008 16.04 9.00 9.36 6.10 2.90
AW-23 3/5/2009 16.04 8.55 8.54 7.24 1.31
AW-23 6/30/2009 16.04 8.88 9.12 6.58 2.30
AW-23 9/23/2009 16.04 9.40 8.87 6.79 2.61
AW-23 12/29/2009 16.04 8.66 9.08 6.67 1.99
AW-24 8/28/1990 12.38 4.35 8.03 -- --
AW-24 7/23/1991 12.38 3.03 9.35 -- --
AW-24 8/22/1991 12.38 3.51 8.87 -- --
AW-24 9/26/1991 12.38 4.78 7.60 -- --
AW-24 10/25-26/1991 12.38 4.87 7.51 -- --
AW-24 11/26/1991 12.38 5.25 7.13 -- --
AW-24 12/20/1991 12.38 5.49 6.89 -- --
AW-24 1/20/1992 12.38 3.64 8.74 -- --
AW-24 2/27-28/1992 12.38 3.61 8.77 -- --
AW-24 3/23/1992 12.38 3.64 8.74 -- --
AW-24 4/22/1992 12.38 3.14 9.24 -- --
AW-24 5/27-28/1992 12.38 4.90 7.48 -- --
AW-24 6/24/1992 12.38 3.21 9.17 -- --
AW-24 7/27/1992 12.38 4.55 7.83 -- --
AW-24 8/26/1992 12.38 2.25 10.13 -- --
AW-24 9/29/1992 12.38 3.19 9.19 -- --
AW-24 10/29/1992 12.38 4.10 8.28 -- --
AW-24 11/25/1992 12.38 3.00 9.38 -- --
AW-24 12/18/1992 12.38 3.50 8.88 -- --
AW-24 1/28/1993 12.38 3.52 8.86 -- --
AW-24 2/24/1993 12.38 3.82 8.56 -- --
AW-24 3/30/1993 12.38 2.88 9.50 -- --
AW-24 5/28/1993 12.38 5.41 6.97 -- --
AW-24 8/9-10/1993 12.38 6.88 5.50 -- --
AW-24 9/28/1993 12.38 4.40 7.98 -- --
AW-24 10/29/1993 12.38 4.76 7.62 -- --
AW-24 11/30/1993 12.38 3.90 8.48 -- --
AW-24 12/27/1993 12.38 3.89 8.49 -- --

Not Accessible - Blocked by Equipment

DRY

Not Accessible - Blocked by Equipment

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-24 3/31/1994 12.38 4.41 7.97 -- --
AW-24 9/9/1994 12.38 3.22 9.16 -- --
AW-24 9/29/1994 12.38 4.11 8.27 -- --
AW-24 11/23/1994 12.38 3.60 8.78 -- --
AW-24 1/4/1995 12.38 3.51 8.87 -- --
AW-24 2/8/1995 12.38 4.19 8.19 -- --
AW-24 3/16/1995 12.38 4.06 8.32 -- --
AW-24 5/25/1995 12.38 5.20 7.18 -- --
AW-24 9/30/1995 12.38 3.88 8.50 -- --
AW-24 10/2/2003 12.38 4.57 7.81 -- --
AW-24 11/25-26/2008 11.36 -- -- -- --
AW-24 3/6/2009 11.36 4.55 6.81 -- --
AW-24 6/30/2009 11.36 4.70 6.66 -- --
AW-24 9/23/2009 11.36 5.00 6.36 -- --
AW-24 12/29/2009 11.36
AW-25 8/28/1990 14.55 5.68 8.87 -- --
AW-25 7/23/1991 14.55 4.57 9.98 -- --
AW-25 8/22/1991 14.55 4.97 9.58 -- --
AW-25 9/26/1991 14.55 6.11 8.44 -- --
AW-25 10/25-26/1991 14.55 6.35 8.20 -- --
AW-25 11/26/1991 14.55 6.66 7.89 -- --
AW-25 12/20/1991 14.55 6.85 7.70 -- --
AW-25 1/20/1992 14.55 5.17 9.38 -- --
AW-25 2/27-28/1992 14.55 5.45 9.10 -- --
AW-25 3/23/1992 14.55 5.70 8.85 -- --
AW-25 4/22/1992 14.55 4.89 9.66 -- --
AW-25 5/27-28/1992 14.55 6.29 8.26 -- --
AW-25 6/24/1992 14.55 5.26 9.29 -- --
AW-25 7/27/1992 14.55 5.78 8.77 -- --
AW-25 8/26/1992 14.55 3.78 10.77 -- --
AW-25 9/29/1992 14.55 5.44 9.11 -- --
AW-25 10/29/1992 14.55 5.82 8.73 -- --
AW-25 11/25/1992 14.55 4.55 10.00 -- --
AW-25 12/18/1992 14.55 5.33 9.22 -- --
AW-25 1/28/1993 14.55 5.21 9.34 -- --
AW-25 2/24/1993 14.55 5.70 8.85 -- --
AW-25 3/30/1993 14.55 4.41 10.14 -- --
AW-25 5/28/1993 14.55 6.59 7.96 -- --
AW-25 8/9-10/1993 14.55 7.32 7.23 -- --
AW-25 9/28/1993 14.55 6.37 8.18 -- --
AW-25 10/29/1993 14.55 6.55 8.00 -- --
AW-25 11/30/1993 14.55 5.62 8.93 -- --
AW-25 12/27/1993 14.55 5.85 8.70 -- --
AW-25 3/31/1994 14.55 6.05 8.50 -- --
AW-25 9/9/1994 14.55 4.77 9.78 -- --
AW-25 9/29/1994 14.55 5.53 9.02 -- --
AW-25 11/23/1994 14.55 14.55 4.21 9.29 5.26
AW-25 1/4/1995 14.55 5.12 9.43 -- --
AW-25 2/8/1995 14.55 5.83 8.72 -- --
AW-25 3/16/1995 14.55 5.69 8.86 -- --
AW-25 5/25/1995 14.55 6.50 8.05 -- --
AW-25 9/30/1995 14.55 5.31 9.24 -- --
AW-25 10/2/2003 14.55 5.78 8.77 -- --
AW-25 11/25-26/2008 13.50 4.50 9.00 -- --
AW-25 3/5/2009 13.50 5.47 8.03 -- --
AW-25 6/30/2009 13.50 5.67 7.83 -- --
AW-25 9/23/2009 13.50 5.80 7.70 -- --
AW-25 12/29/2009 13.50 4.18 9.32 -- --
AW-26 8/28/1990 13.51 4.86 8.65 -- --
AW-26 7/23/1991 13.51 3.13 10.38 -- --
AW-26 8/22/1991 13.51 3.51 10.00 -- --
AW-26 9/26/1991 13.51 4.89 8.62 -- --
AW-26 10/25-26/1991 13.51 5.57 7.94 -- --
AW-26 11/26/1991 13.51 5.79 7.72 -- --
AW-26 12/20/1991 13.51 6.02 7.49 -- --
AW-26 1/20/1992 13.51 4.16 9.35 -- --
AW-26 2/27-28/1992 13.51 3.88 9.63 -- --

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-26 3/23/1992 13.51 4.50 9.01 -- --
AW-26 4/22/1992 13.51 3.11 10.40 -- --
AW-26 5/27-28/1992 13.51 4.97 8.54 -- --
AW-26 6/24/1992 13.51 3.66 9.85 -- --
AW-26 7/27/1992 13.51 4.64 8.87 -- --
AW-26 8/26/1992 13.51 2.43 11.08 -- --
AW-26 9/29/1992 13.51 3.80 9.71 -- --
AW-26 10/29/1992 13.51 4.25 9.26 -- --
AW-26 11/25/1992 13.51 3.24 10.27 -- --
AW-26 12/18/1992 13.51 3.98 9.53 -- --
AW-26 1/28/1993 13.51 3.57 9.94 -- --
AW-26 2/24/1993 13.51 4.20 9.31 -- --
AW-26 3/30/1993 13.51 3.08 10.43 -- --
AW-26 5/28/1993 13.51 5.54 7.97 -- --
AW-26 8/9-10/1993 13.51 6.48 7.03 -- --
AW-26 9/28/1993 13.51 5.48 8.03 -- --
AW-26 10/29/1993 13.51 5.65 7.86 -- --
AW-26 11/30/1993 13.51 4.50 9.01 -- --
AW-26 12/27/1993 13.51 4.69 8.83 4.68 0.01
AW-26 3/31/1994 13.51 4.96 8.55 -- --
AW-26 9/9/1994 13.51 3.95 9.56 -- --
AW-26 9/29/1994 13.51 4.77 8.74 -- --
AW-26 11/23/1994 13.51 4.26 9.25 -- --
AW-26 1/4/1995 13.51 4.09 9.42 -- --
AW-26 2/8/1995 13.51 4.95 8.56 -- --
AW-26 3/16/1995 13.51 4.81 8.70 -- --
AW-26 5/25/1995 13.51 6.26 7.25 -- --
AW-26 9/30/1995 13.51 4.34 9.17 -- --
AW-26 10/2/2003 13.51 5.22 8.29 -- --
AW-26 11/25-26/2008 12.47 3.10 9.37 -- --
AW-26 3/5/2009 12.47 4.35 8.12 -- --
AW-26 6/30/2009 12.47 4.58 7.89 -- --
AW-26 9/23/2009 12.47 4.70 7.77 -- --
AW-26 12/29/2009 12.47 3.17 9.30 -- --
AW-27 8/28/1990 14.58 5.97 8.61 -- --
AW-27 7/23/1991 14.58 4.70 9.88 -- --
AW-27 8/22/1991 14.58 5.14 9.44 -- --
AW-27 9/26/1991 14.58 6.30 8.28 -- --
AW-27 10/25-26/1991 14.58 6.51 8.07 -- --
AW-27 11/26/1991 14.58 6.78 7.80 -- --
AW-27 12/20/1991 14.58 6.95 7.63 -- --
AW-27 1/20/1992 14.58 4.98 9.60 -- --
AW-27 2/27-28/1992 14.58 5.74 8.84 -- --
AW-27 3/23/1992 14.58 6.00 8.58 -- --
AW-27 4/22/1992 14.58 5.04 9.54 -- --
AW-27 5/27-28/1992 14.58 6.51 8.07 -- --
AW-27 6/24/1992 14.58 5.50 9.08 -- --
AW-27 7/27/1992 14.58 5.96 8.62 -- --
AW-27 8/26/1992 14.58 3.96 10.62 -- --
AW-27 9/29/1992 14.58 5.64 8.94 -- --
AW-27 10/29/1992 14.58 6.06 8.52 -- --
AW-27 11/25/1992 14.58 4.54 10.04 -- --
AW-27 12/18/1992 14.58 5.57 9.01 -- --
AW-27 1/28/1993 14.58 5.44 9.14 5.42 0.02
AW-27 2/24/1993 14.58 5.80 8.78 -- --
AW-27 3/30/1993 14.58 4.79 9.79 -- --
AW-27 5/28/1993 14.58 6.69 7.89 -- --
AW-27 8/9-10/1993 14.58 7.29 7.29 -- --
AW-27 9/28/1993 14.58 6.48 8.10 -- --
AW-27 10/29/1993 14.58 6.65 7.95 6.63 0.02
AW-27 11/30/1993 14.58 5.75 8.83 -- --
AW-27 12/27/1993 14.58 5.95 8.63 -- --
AW-27 3/31/1994 14.58 6.24 8.34 -- --
AW-27 9/9/1994 14.58 4.76 9.82 -- --
AW-27 9/29/1994 14.58 5.54 9.04 -- --
AW-27 11/23/1994 14.58 5.43 9.15 -- --
AW-27 1/4/1995 14.58 5.44 9.14 -- --
AW-27 2/8/1995 14.58 5.96 8.62 -- --
AW-27 3/16/1995 14.58 5.94 8.64 -- --
AW-27 5/25/1995 14.58 6.76 7.82 -- --
AW-27 9/30/1995 14.58 5.43 9.15 -- --
AW-27 10/2/2003 14.58 6.13 8.45 -- --

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-27 11/25-26/2008 13.52 5.10 8.42 -- --
AW-27 3/5/2009 13.52 5.65 7.87 -- --
AW-27 6/30/2009 13.52 5.94 7.58 -- --
AW-27 9/23/2009 13.52 6.06 7.46 -- --
AW-27 12/29/2009 13.52 4.65 8.87 -- --
AW-28 8/28/1990 14.92 6.55 8.37 -- --
AW-28 7/23/1991 14.92 4.92 10.00 -- --
AW-28 8/22/1991 14.92 5.13 9.79 -- --
AW-28 9/26/1991 14.92 -- -- -- --
AW-28 10/25-26/1991 -- -- -- -- --
AW-28 11/26/1991 14.92 -- -- -- --
AW-28 12/20/1991 14.92 5.98 8.94 -- --
AW-28 1/20/1992 14.92 3.95 -- -- --
AW-28 2/27-28/1992 14.58 3.74 10.84 -- --
AW-28 3/23/1992 14.92 3.99 10.93 -- --
AW-28 4/22/1992 14.92 3.07 11.85 -- --
AW-28 5/27-28/1992 14.58 4.02 10.56 -- --
AW-28 6/24/1992 14.92 3.21 11.71 -- --
AW-28 7/27/1992 14.92 3.62 11.30 -- --
AW-28 8/26/1992 14.92 2.16 12.76 -- --
AW-28 9/29/1992 14.92 2.99 11.93 -- --
AW-28 10/29/1992 14.92 3.24 11.68 -- --
AW-28 11/25/1992 14.92 3.07 11.85 -- --
AW-28 12/18/1992 14.92 -- -- -- --
AW-28 1/28/1993 -- -- -- -- --
AW-28 2/24/1993 -- -- -- -- --
AW-28 3/30/1993 -- -- -- -- --
AW-28 5/28/1993
AW-28 8/9-10/1993 -- -- -- -- --
AW-28 9/28/1993 -- -- -- -- --
AW-28 10/29/1993 -- -- -- -- --
AW-28 11/30/1993 -- -- -- -- --
AW-28 12/27/1993 -- -- -- -- --
AW-28 3/31/1994 -- -- -- -- --
AW-28 9/9/1994 -- -- -- -- --
AW-28 9/29/1994 -- -- -- -- --
AW-28 11/23/1994 -- -- -- -- --
AW-28 1/4/1995 -- -- -- -- --
AW-28 2/8/1995 -- -- -- -- --
AW-28 3/16/1995 -- -- -- -- --
AW-28 5/25/1995 -- -- -- -- --
AW-28 9/30/1995 -- -- -- -- --
AW-28 11/25-26/2008 11.18 4.55 6.63 -- --
AW-28 3/6/2009 11.18 5.59 5.59 -- --
AW-28 6/30/2009 11.18 4.40 6.78 -- --
AW-28 9/23/2009 11.18 4.60 6.58 -- --
AW-28 12/29/2009 11.18 4.01 7.17 -- --
AW-28 3/24/2010 11.18 4.58 6.60 -- --
AW-29 8/28/1990 13.73 5.29 8.44 -- --
AW-29 7/23/1991 13.73 3.95 9.78 -- --
AW-29 8/22/1991 13.73 4.54 9.19 -- --
AW-29 9/26/1991 13.73 5.68 8.05 -- --
AW-29 10/25-26/1991 13.73 5.86 7.87 -- --
AW-29 11/26/1991 13.73 5.98 7.75 -- --
AW-29 12/20/1991 13.73 6.19 7.54 -- --
AW-29 1/20/1992 13.73 4.10 9.63 -- --
AW-29 2/27-28/1992 13.73 4.86 8.87 -- --
AW-29 3/23/1992 13.73 5.12 8.61 -- --
AW-29 4/22/1992 13.73 4.02 9.71 -- --
AW-29 5/27-28/1992 13.73 5.85 7.88 -- --
AW-29 6/24/1992 13.73 4.83 8.90 -- --
AW-29 7/27/1992 13.73 5.39 8.34 -- --
AW-29 8/26/1992 13.73 2.81 10.92 -- --
AW-29 9/29/1992 13.73 4.90 8.83 -- --
AW-29 10/29/1992 13.73 5.20 8.53 -- --
AW-29 11/25/1992 13.73 3.74 9.99 -- --
AW-29 12/18/1992 13.73 4.77 8.96 -- --
AW-29 1/28/1993 13.73 4.65 9.08 -- --
AW-29 2/24/1993 13.73 5.04 8.69 -- --
AW-29 3/30/1993 13.73 4.05 9.68 -- --
AW-29 5/28/1993 13.73 6.02 7.71 -- --
AW-29 8/9-10/1993 13.73 6.76 6.97 -- --
AW-29 9/28/1993 13.73 5.90 7.83 -- --
AW-29 10/29/1993 13.73 6.04 7.69 -- --
AW-29 11/30/1993 13.73 4.95 8.78 -- --
AW-29 12/27/1993 13.73 5.05 8.68 -- --
AW-29 3/31/1994 13.73 5.43 8.30 -- --
AW-29 9/9/1994 13.73 3.98 9.75 -- --
AW-29 9/29/1994 13.73 4.89 8.84 -- --
AW-29 11/23/1994 13.73 4.75 8.98 -- --

Well Not Present

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-29 1/4/1995 13.73 4.62 9.11 -- --
AW-29 2/8/1995 13.73 5.17 8.56 -- --
AW-29 3/16/1995 13.73 5.18 8.55 -- --
AW-29 5/25/1995 13.73 6.23 7.50 -- --
AW-29 9/30/1995 13.73 4.69 9.04 -- --
AW-29 10/2/2003 13.73 5.56 8.17 -- --
AW-29 11/25-26/2008 12.68 4.45 8.23 -- --
AW-29 3/5/2009 12.68 4.60 8.08 -- --
AW-29 6/30/2009 12.68 5.37 7.31 -- --
AW-29 9/23/2009 12.68 5.41 7.27 -- --
AW-29 12/29/2009 12.68 4.08 8.60 -- --
AW-30 8/28/1990 14.42 6.25 8.17 -- --
AW-30 7/23/1991 14.42 3.45 10.99 3.42 0.03
AW-30 8/22/1991 14.42 3.87 10.58 3.83 0.04
AW-30 9/26/1991 14.42 5.58 -- 5.55 0.03
AW-30 10/25-26/1991 14.42 6.15 8.29 6.13 0.02
AW-30 11/26/1991 14.42 6.48 7.94 -- --
AW-30 12/20/1991 14.42 6.66 7.76 -- --
AW-30 1/20/1992 14.42 5.25 9.17 -- --
AW-30 2/27-28/1992 14.42 4.54 9.88 -- --
AW-30 3/23/1992 14.42 4.80 9.62 -- --
AW-30 4/22/1992 14.42 3.50 10.92 -- --
AW-30 5/27-28/1992 14.42 5.56 8.86 -- --
AW-30 6/24/1992 14.42 4.10 10.32 -- --
AW-30 7/27/1992 14.42 4.73 9.69 -- --
AW-30 8/26/1992 14.42 2.48 11.94 -- --
AW-30 9/29/1992 14.42 4.21 10.21 -- --
AW-30 10/29/1992 14.42 4.98 9.44 -- --
AW-30 11/25/1992 14.42 3.87 10.55 -- --
AW-30 12/18/1992 14.42 4.59 9.83 -- --
AW-30 1/28/1993 14.42 4.11 10.31 -- --
AW-30 2/24/1993 14.42 4.74 9.68 -- --
AW-30 3/30/1993 14.42 3.40 11.02 -- --
AW-30 5/28/1993 14.42 6.00 8.42 -- --
AW-30 8/9-10/1993 14.42 7.09 7.33 -- --
AW-30 9/28/1993 14.42 6.26 8.16 -- --
AW-30 10/29/1993 14.42 6.51 7.91 -- --
AW-30 11/30/1993 14.42 5.48 8.94 -- --
AW-30 12/27/1993 14.42 5.75 8.67 -- --
AW-30 3/31/1994 14.42 5.69 8.73 -- --
AW-30 9/9/1994 14.42 4.90 9.52 -- --
AW-30 9/29/1994 14.42 9.03 5.86 8.44 0.59
AW-30 11/23/1994 14.42 4.85 9.57 -- --
AW-30 1/4/1995 14.42 4.89 9.53 -- --
AW-30 2/8/1995 14.42 5.53 8.89 -- --
AW-30 3/16/1995 14.42 5.46 8.96 -- --
AW-30 5/25/1995 14.42 6.51 7.91 -- --
AW-30 9/30/1995 14.42 4.79 9.63 -- --
AW-30 10/2/2003 14.42 5.95 8.47 -- --
AW-30 11/25-26/2008 13.40 3.60 9.80 -- --
AW-30 3/5/2009 13.40 5.33 8.07 -- --
AW-30 6/30/2009 13.40 5.43 7.97 -- --
AW-30 9/23/2009 13.40 5.37 8.03 -- --
AW-30 12/29/2009 13.40 3.22 10.18 -- --
AW-31 8/28/1990 14.55 6.14 8.41 -- --
AW-31 7/23/1991 14.55 4.63 9.92 -- --
AW-31 8/22/1991 14.55 5.17 9.38 -- --
AW-31 9/26/1991 14.55 6.55 8.00 -- --
AW-31 10/25-26/1991 14.55 6.84 7.71 -- --
AW-31 11/26/1991 14.55 7.17 7.38 -- --
AW-31 12/20/1991 14.55 7.32 7.23 -- --
AW-31 1/20/1992 14.55 5.09 9.46 -- --
AW-31 3/23/1992 14.55 6.29 8.26 -- --
AW-31 4/22/1992 14.55 4.89 9.66 -- --
AW-31 5/27-28/1992 14.55 6.77 7.78 -- --
AW-31 6/24/1992 14.55 5.55 9.00 -- --
AW-31 7/27/1992 14.55 6.13 8.42 -- --
AW-31 8/26/1992 14.55 3.58 10.97 -- --
AW-31 9/29/1992 14.55 7.80 6.75 -- --
AW-31 10/29/1992 14.55 6.18 8.37 -- --
AW-31 11/25/1992 14.55 4.20 10.35 -- --
AW-31 12/18/1992 14.55 5.72 8.83 -- --
AW-31 1/28/1993 14.55 5.38 9.17 -- --
AW-31 2/24/1993 14.55 5.91 8.64 -- --
AW-31 3/30/1993 14.55 4.74 9.81 -- --
AW-31 5/28/1993 14.55 6.81 7.74 -- --
AW-31 8/9-10/1993 14.55 7.65 6.90 -- --
AW-31 9/28/1993 14.55 7.02 7.53 -- --
AW-31 10/29/1993 14.55 7.12 7.43 -- --
AW-31 11/30/1993 14.55 5.87 8.68 -- --
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-31 12/27/1993 14.55 6.20 8.35 -- --
AW-31 3/31/1994 14.55 6.37 8.18 -- --
AW-31 9/9/1994 14.55 4.94 9.61 -- --
AW-31 9/29/1994 14.55 5.66 8.89 -- --
AW-31 11/23/1994 14.55 5.34 9.21 -- --
AW-31 1/4/1995 14.55 5.34 9.21 -- --
AW-31 2/8/1995 14.55 6.16 8.39 -- --
AW-31 3/16/1995 14.55 6.01 8.54 -- --
AW-31 5/25/1995 14.55 7.22 7.33 -- --
AW-31 9/30/1995 14.55 5.28 9.27 -- --
AW-31 10/2/2003 14.55 6.60 7.95 -- --
AW-31 11/25-26/2008 10.30 2.30 8.00 -- --
AW-31 3/5/2009 10.30 2.40 7.90 -- --
AW-31 6/30/2009 10.30 2.33 7.97 -- --
AW-31 9/23/2009 10.30 2.80 7.50 -- --
AW-31 12/29/2009 10.30 1.78 8.52 -- --
AW-32 8/28/1990 15.47 10.55 6.46 8.62 1.93
AW-32 7/23/1991 15.47 9.00 7.90 7.21 1.79
AW-32 8/22/1991 15.47 9.25 7.76 7.32 1.93
AW-32 9/26/1991 15.47 10.33 5.97 9.29 1.04
AW-32 10/25-26/1991 15.47 11.80 5.15 9.95 1.85
AW-32 11/26/1991 15.47 13.16 4.19 10.81 2.35
AW-32 12/20/1991 15.47 13.13 3.80 11.30 1.83
AW-32 1/20/1992 15.47 9.83 6.36 8.93 0.90
AW-32 3/23/1992 15.47 10.25 5.80 9.53 0.72
AW-32 4/22/1992 15.47 8.56 7.65 7.63 0.93
AW-32 5/27-28/1992 15.47 10.81 5.21 10.12 0.69
AW-32 6/24/1992 15.47 9.19 7.29 7.93 1.26
AW-32 7/27/1992 15.47 9.37 6.57 8.78 0.59
AW-32 8/26/1992 15.47 7.35 8.61 6.74 0.61
AW-32 9/29/1992 15.47 8.90 7.38 7.89 1.01
AW-32 10/29/1992 15.47 9.01 6.84 8.54 0.47
AW-32 11/25/1992 15.47 8.46 7.99 7.24 1.22
AW-32 12/18/1992 15.47 8.69 7.20 8.16 0.53
AW-32 1/28/1993 15.47 8.55 7.79 7.46 1.09
AW-32 2/24/1993 15.47 8.94 7.12 8.20 0.74
AW-32 3/30/1993 15.47 7.82 7.99 7.40 0.42
AW-32 5/28/1993 15.47 11.92 4.97 10.14 1.78
AW-32 8/9-10/1993 15.47 12.87 4.22 10.85 2.02
AW-32 9/28/1993 15.47 10.76 5.45 9.83 0.93
AW-32 10/29/1993 15.47 11.85 4.82 10.35 1.50
AW-32 11/30/1993 15.47 9.46 6.65 8.66 0.80
AW-32 12/27/1993 15.47 11.57 4.99 10.21 1.36
AW-32 3/31/1994 15.47 10.40 5.51 9.85 0.55
AW-32 9/9/1994 15.47 8.04 7.73 7.67 0.37
AW-32 9/29/1994 15.47 8.18 7.60 7.79 0.39
AW-32 11/23/1994 15.47 18.20 5.76 7.59 10.61
AW-32 1/4/1995 15.47 7.98 7.72 7.69 0.29
AW-32 2/8/1995 15.47 8.65 6.90 8.55 0.10
AW-32 3/16/1995 15.47 8.96 6.89 8.48 0.48
AW-32 5/25/1995 15.47 10.40 5.20 10.24 0.16
AW-32 9/30/1995 15.47 8.82 7.44 7.83 0.99
AW-32 10/2/2003 15.47 9.83 5.72 9.73 0.10
AW-32 11/25-26/2008 14.39 9.50 4.89 -- --
AW-32 3/6/2009 14.39 10.79 3.60 -- --
AW-32 6/30/2009 14.39 9.23 5.16 -- --
AW-32 9/23/2009 14.39 9.67 4.72 -- --
AW-32 12/29/2009 14.39 9.05 5.34 -- --
AW-33 8/28/1990 14.18 5.97 8.21 -- --
AW-33 7/23/1991 14.18 4.68 9.50 -- --
AW-33 8/22/1991 14.18 5.16 9.02 -- --
AW-33 9/26/1991 14.18 6.02 8.16 -- --
AW-33 10/25-26/1991 14.18 6.38 7.80 -- --
AW-33 11/26/1991 14.18 6.65 7.53 -- --
AW-33 12/20/1991 14.18 6.59 7.59 -- --
AW-33 1/20/1992 14.18 5.16 9.02 -- --
AW-33 3/23/1992 14.18 5.83 8.35 -- --
AW-33 4/22/1992 14.18 5.05 9.13 -- --
AW-33 5/27-28/1992 14.18 6.27 7.91 -- --
AW-33 6/24/1992 14.18 5.35 8.83 -- --
AW-33 7/27/1992 14.18 5.70 8.48 -- --
AW-33 8/26/1992 14.18 4.25 9.93 -- --
AW-33 9/29/1992 14.18 5.45 8.73 -- --
AW-33 11/25/1992 14.18 14.94 -0.76 -- --
AW-33 12/18/1992 14.18 5.53 8.65 -- --
AW-33 1/28/1993 14.18 5.34 8.84 -- --
AW-33 2/24/1993 14.18 5.63 8.55 -- --
AW-33 3/30/1993 14.18 4.91 9.27 -- --
AW-33 5/28/1993 14.18 6.33 7.85 -- --
AW-33 8/9-10/1993 14.18 7.03 7.15 -- --
AW-33 9/28/1993 14.18 6.27 7.91 -- --

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-33 10/29/1993 14.18 6.46 7.72 -- --
AW-33 11/30/1993 14.18 5.75 8.43 -- --
AW-33 12/27/1993 14.18 5.83 8.35 -- --
AW-33 3/31/1994 14.18 5.79 8.39 -- --
AW-33 9/9/1994 14.18 4.93 9.25 -- --
AW-33 9/29/1994 14.18 5.34 8.84 5.33 0.01
AW-33 11/23/1994 14.18 5.20 8.98 -- --
AW-33 1/4/1995 14.18 5.21 8.97 -- --
AW-33 2/8/1995 14.18 5.64 8.54 -- --
AW-33 3/16/1995 14.18 5.64 8.54 -- --
AW-33 5/25/1995 14.18 6.45 7.73 -- --
AW-33 9/30/1995 14.18 5.11 9.07 -- --
AW-33 10/2/2003 14.18 5.91 8.27 -- --
AW-33 11/25-26/2008 13.08 5.32 7.76 -- --
AW-33 3/5/2009 13.08 5.40 7.68 -- --
AW-33 6/30/2009 13.08 5.31 7.77 -- --
AW-33 9/23/2009 13.08 5.60 7.48 -- --
AW-33 12/29/2009 13.08 4.58 8.50 -- --
AW-34 8/28/1990 14.30 7.32 6.98 6.58 0.74
AW-34 7/23/1991 14.30 5.99 8.82 5.39 0.60
AW-34 8/22/1991 14.30 6.16 8.78 5.41 0.75
AW-34 9/26/1991 14.30 7.12 7.99 6.17 0.95
AW-34 10/25-26/1991 14.30 8.49 6.69 7.46 1.03
AW-34 11/26/1991 14.30 10.03 5.28 8.84 1.19
AW-34 12/20/1991 14.30 10.37 5.02 9.09 1.28
AW-34 1/20/1992 14.30 6.98 7.86 6.35 0.63
AW-34 3/23/1992 14.30 7.46 7.52 6.66 0.80
AW-34 4/22/1992 14.30 6.80 7.76 6.50 0.30
AW-34 5/27-28/1992 14.30 7.49 7.52 6.66 0.83
AW-34 6/24/1992 14.30 6.24 8.48 5.75 0.49
AW-34 7/27/1992 14.30 6.63 8.17 6.04 0.59
AW-34 8/26/1992 14.30 5.95 9.19 4.96 0.99
AW-34 9/29/1992 14.30 6.24 8.45 5.78 0.46
AW-34 11/25/1992 14.30 6.48 8.05 6.21 0.27
AW-34 12/18/1992 14.30 6.71 8.02 6.20 0.51
AW-34 1/28/1993 14.30 6.36 8.20 6.06 0.30
AW-34 2/24/1993 14.30 6.10 8.47 5.78 0.32
AW-34 3/30/1993 14.30 6.12 8.43 5.83 0.29
AW-34 5/28/1993 14.30 8.84 6.13 8.05 0.79
AW-34 8/9-10/1993 14.30 10.85 4.39 9.74 1.11
AW-34 9/28/1993 14.30 7.47 7.43 6.76 0.71
AW-34 10/29/1993 14.30 7.93 6.80 7.42 0.51
AW-34 11/30/1993 14.30 6.23 8.38 5.87 0.36
AW-34 12/27/1993 14.30 7.10 7.73 6.48 0.62
AW-34 3/31/1994 14.30 7.19 7.60 6.61 0.58
AW-34 9/9/1994 14.30 6.28 8.47 5.75 0.53
AW-34 9/29/1994 14.30 6.22 8.39 5.85 0.37
AW-34 11/23/1994 14.30 6.17 8.42 5.83 0.34
AW-34 1/4/1995 14.30 6.18 8.38 5.87 0.31
AW-34 2/8/1995 14.30 6.66 7.92 6.33 0.33
AW-34 3/16/1995 14.30 6.68 7.97 6.27 0.41
AW-34 5/25/1995 14.30 8.75 6.01 8.21 0.54
AW-34 9/30/1995 14.30 5.89 8.76 5.48 0.41
AW-34 9/30/1995 14.30 5.89 8.76 5.48 0.41
AW-34 10/2/2003 14.30 7.53 6.77 -- --
AW-34 11/25-26/2008 13.27 7.82 5.45 -- --
AW-34 3/6/2009 13.27 9.13 4.14 -- --
AW-34 6/30/2009 13.27 8.15 5.12 -- --
AW-34 9/23/2009 13.27 8.28 4.99 -- --
AW-34 12/29/2009 13.27 7.65 5.62 -- --
AW-35 8/28/1990 15.03 7.38 7.65 -- --
AW-35 7/23/1991 15.03 5.45 9.58 -- --
AW-35 8/22/1991 15.03 5.69 9.34 -- --
AW-35 9/26/1991 15.03 6.65 8.38 -- --
AW-35 10/25-26/1991 15.03 7.31 7.72 -- --
AW-35 11/26/1991 15.03 7.85 7.18 -- --
AW-35 12/20/1991 15.03 8.32 6.71 -- --
AW-35 1/20/1992 15.03 7.36 7.67 -- --
AW-35 3/23/1992 15.03 7.77 7.26 -- --
AW-35 4/22/1992 15.03 7.50 7.53 -- --
AW-35 5/27-28/1992 15.03 8.33 6.70 -- --
AW-35 6/24/1992 15.03 6.82 8.21 -- --
AW-35 7/27/1992 15.03 7.25 7.78 -- --
AW-35 8/26/1992 15.03 5.46 9.57 -- --
AW-35 9/29/1992 15.03 6.78 8.25 -- --
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-35 11/25/1992 15.03 7.38 7.65 -- --
AW-35 12/18/1992 15.03 6.05 8.98 -- --
AW-35 1/28/1993 15.03 -- -- -- --
AW-35 2/24/1993 15.03 -- -- -- --
AW-35 3/30/1993 -- -- -- -- --
AW-35 5/28/1993 -- -- -- -- --
AW-35 8/9-10/1993 -- -- -- -- --
AW-35 9/28/1993 -- -- -- -- --
AW-35 10/29/1993 -- -- -- -- --
AW-35 11/30/1993 -- -- -- -- --
AW-35 12/27/1993 -- -- -- -- --
AW-35 3/31/1994 -- -- -- -- --
AW-35 9/9/1994 -- -- -- -- --
AW-35 9/29/1994 -- -- -- -- --
AW-35 11/23/1994 -- -- -- -- --
AW-35 1/4/1995
AW-35 2/8/1995
AW-35 3/16/1995
AW-35 5/25/1995
AW-35 9/30/1995 15.03 -- -- -- --
AW-36 8/28/1990 14.65 9.91 4.74 9.91 <0.01
AW-36 7/23/1991 14.65 7.71 8.33 6.09 1.62
AW-36 8/22/1991 14.65 7.91 7.69 6.80 1.11
AW-36 9/26/1991 14.65 8.88 6.73 7.76 1.12
AW-36 10/25-26/1991 14.65 9.24 6.34 8.16 1.08
AW-36 11/26/1991 14.65 9.58 6.00 8.50 1.08
AW-36 12/20/1991 14.65 9.45 6.15 8.34 1.11
AW-36 1/20/1992 14.65 7.79 7.71 6.80 0.99
AW-36 3/23/1992 14.65 7.55 7.82 6.71 0.84
AW-36 4/22/1992 14.65 6.11 9.14 5.41 0.70
AW-36 5/27-28/1992 14.65 7.94 7.37 7.17 0.77
AW-36 6/24/1992 14.65 6.62 8.62 5.93 0.69
AW-36 7/27/1992 14.65 7.29 7.99 6.56 0.73
AW-36 8/26/1992 14.65 4.03 10.01 4.74 0.71
AW-36 9/29/1992 14.65 6.93 8.35 6.20 0.73
AW-36 11/25/1992 14.65 5.46 9.68 4.89 0.57
AW-36 12/18/1992 14.65 6.51 8.56 6.02 0.49
AW-36 1/28/1993 14.65 5.94 9.11 5.48 0.46
AW-36 2/24/1993 14.65 6.00 9.68 4.80 1.20
AW-36 3/30/1993 14.65 5.22 9.84 4.74 0.48
AW-36 5/28/1993 14.65 7.53 7.53 7.05 0.48
AW-36 8/9-10/1993 14.65 9.17 6.15 8.39 0.78
AW-36 9/28/1993 14.65 8.00 7.10 7.48 0.52
AW-36 10/29/1993 14.65 7.33 7.74 6.84 0.49
AW-36 11/30/1993 14.65 6.19 8.68 5.94 0.25
AW-36 12/27/1993 14.65 6.62 8.31 6.29 0.33
AW-36 3/31/1994 14.65 6.39 8.46 6.16 0.23
AW-36 9/9/1994 14.65 5.27 9.53 5.10 0.17
AW-36 9/29/1994 14.65 6.36 8.79 5.77 0.59
AW-36 11/23/1994 14.65 5.47 9.28 5.35 0.12
AW-36 1/4/1995 14.65 5.18 9.69 4.93 0.25
AW-36 2/8/1995 14.65 6.28 8.58 6.04 0.24
AW-36 3/16/1995 14.65 6.29 8.77 5.81 0.48
AW-36 5/25/1995 14.65 DRY -- -- --
AW-36 9/30/1995 14.65 5.51 9.24 5.39 0.12
AW-36 11/25-26/2008 13.65 4.35 9.30 -- --
AW-36 3/6/2009 13.65 5.40 8.25 -- --
AW-36 6/30/2009 13.65 5.81 7.84 -- --
AW-36 9/23/2009 13.65 6.00 7.65 -- --
AW-36 12/29/2009 13.65 4.31 9.34 -- --
AW-37 8/28/1990 14.83 10.96 3.87 -- --
AW-37 7/23/1991 14.83 10.16 4.67 -- --
AW-37 8/22/1991 14.83
AW-37 9/26/1991 14.83
AW-37 11/26/1991 14.83
AW-37 12/20/1991 14.83
AW-37 1/20/1992 14.83
AW-37 3/23/1992 14.83
AW-37 4/22/1992 14.83
AW-37 5/27-28/1992 14.83
AW-37 6/24/1992 14.83
AW-37 7/27/1992 14.83
AW-37 8/26/1992 14.83
AW-37 9/29/1992 14.83
AW-37 11/25/1992 14.83
AW-37 12/18/1992 14.83
AW-37 1/28/1993 14.83
AW-37 1/28/1993 14.83
AW-37 3/30/1993 14.83

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present

Well Not Present

Well Not Present
Well Not Present

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-37 5/28/1993 14.83
AW-37 8/9-10/1993 14.83
AW-37 9/28/1993 14.83
AW-37 9/28/1993 14.83
AW-37 11/30/1993 14.83
AW-37 12/27/1993 14.83
AW-37 3/31/1994 14.83
AW-37 9/9/1994 14.83
AW-37 9/29/1994 14.83
AW-37 11/23/1994 14.83
AW-37 1/4/1995 14.83
AW-37 2/8/1995 14.83
AW-37 3/16/1995 14.83
AW-37 3/16/1995 14.83
AW-37 9/30/1995 14.83
AW-37 11/25-26/2008 14.33 11.20 3.83 10.32 0.88
AW-37 3/5/2009 14.33 12.09 2.26 12.06 0.03
AW-37 6/30/2009 14.33 11.57 2.88 11.43 0.14
AW-37 9/23/2009 14.33 11.02 3.32 11.01 0.01
AW-37 12/29/2009 14.33 10.95 3.43 10.89 0.06
AW-37 3/24/2010 14.33 11.51 2.90 11.42 0.09
AW-38 8/28/1990 12.03 17.60 4.40 5.92 11.68
AW-38 7/23/1991 12.03
AW-38 8/22/1991 12.03
AW-38 9/26/1991 12.03
AW-38 10/25-26/1991 12.03
AW-38 11/26/1991 12.03
AW-38 12/20/1991 12.03
AW-38 1/20/1992 12.03
AW-38 3/23/1992 12.03
AW-38 4/22/1992 12.03
AW-38 5/27-28/1992 12.03
AW-38 6/24/1992 12.03
AW-38 7/27/1992 12.03
AW-38 8/26/1992 12.03
AW-38 9/29/1992 12.03
AW-38 11/25/1992 12.03
AW-38 12/18/1992 12.03
AW-38 1/28/1993 12.03
AW-38 1/28/1993 12.03 8.02 4.03 7.99 0.03
AW-38 3/30/1993 12.03
AW-38 5/28/1993 12.03
AW-38 8/9-10/1993 12.03
AW-38 9/28/1993 12.03
AW-38 9/28/1993 12.03
AW-38 11/30/1993 12.03
AW-38 12/27/1993 12.03
AW-38 3/31/1994 12.03
AW-38 9/9/1994 12.03
AW-38 9/29/1994 12.03
AW-38 11/23/1994 12.03
AW-38 1/4/1995 12.03
AW-38 2/8/1995 12.03
AW-38 3/16/1995 12.03
AW-38 3/16/1995 12.03
AW-38 9/30/1995 12.03
AW-39 8/28/1990 12.41 11.65 4.82 6.70 4.95
AW-39 7/23/1991 12.41
AW-39 8/22/1991 12.41
AW-39 9/26/1991 12.41
AW-39 10/25-26/1991 12.41
AW-39 11/26/1991 12.41
AW-39 12/20/1991 12.41
AW-39 1/20/1992 12.41
AW-39 3/23/1992 12.41
AW-39 4/22/1992 12.41
AW-39 5/27-28/1992 12.41
AW-39 6/24/1992 12.41
AW-39 7/27/1992 12.41
AW-39 8/26/1992 12.41
AW-39 9/29/1992 12.41
AW-39 11/25/1992 12.41
AW-39 12/18/1992 12.41
AW-39 1/28/1993 12.41
AW-39 1/28/1993 12.41
AW-39 3/30/1993 12.41
AW-39 5/28/1993 12.41
AW-39 8/9-10/1993 12.41
AW-39 9/28/1993 12.41

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Well Not Present

Recovery Well
Recovery Well
Recovery Well

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Please refer to notes at end of table.

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present

First Quarter 2010 LNAPL Gauging Report
NuStar Savannah Refinery

1634-00
Page 19 of 34



Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-39 9/28/1993 12.41
AW-39 11/30/1993 12.41
AW-39 12/27/1993 12.41
AW-39 3/31/1994 12.41
AW-39 9/9/1994 12.41
AW-39 9/29/1994 12.41
AW-39 11/23/1994 12.41
AW-39 1/4/1995 12.41
AW-39 2/8/1995 12.41
AW-39 3/16/1995 12.41
AW-39 3/16/1995 12.41
AW-39 9/30/1995 12.41
AW-40 8/28/1990 11.81 6.43 5.97 5.74 0.69
AW-40 7/23/1991 11.81 4.80 7.63 4.33 0.47
AW-40 8/22/1991 11.81 4.54 7.64 4.10 0.44
AW-40 9/26/1991 11.81 5.28 6.99 4.72 0.56
AW-40 10/25-26/1991 11.81 5.28 6.98 4.74 0.54
AW-40 11/26/1991 11.81 5.40 6.81 4.92 0.48
AW-40 12/20/1991 11.81 5.57 6.63 5.10 0.47
AW-40 1/20/1992 11.81 4.41 7.72 4.03 0.38
AW-40 3/23/1992 11.81 4.98 7.24 4.49 0.49
AW-40 4/22/1992 11.81 3.91 8.17 3.59 0.32
AW-40 5/27-28/1992 11.81 5.27 6.93 4.80 0.47
AW-40 6/24/1992 11.81 4.40 7.74 4.00 0.40
AW-40 7/27/1992 11.81 4.78 7.34 4.41 0.37
AW-40 8/26/1992 11.81 2.58 9.59 2.15 0.43
AW-40 9/29/1992 11.81 4.30 7.75 4.01 0.29
AW-40 11/25/1992 11.81 2.91 8.92 2.89 0.02
AW-40 12/18/1992 11.81 4.07 7.86 3.92 0.15
AW-40 1/28/1993 11.81 4.10 8.47 3.19 0.91
AW-40 2/24/1993 11.81 4.43 7.60 4.17 0.26
AW-40 3/30/1993 11.81 3.42 8.49 3.30 0.12
AW-40 5/28/1993 11.81 5.38 6.71 5.04 0.34
AW-40 8/9-10/1993 11.81 5.58 6.42 5.35 0.23
AW-40 9/28/1993 11.81 4.92 7.07 4.70 0.22
AW-40 10/29/1993 11.81 5.00 7.02 4.75 0.25
AW-40 11/30/1993 11.81 4.11 7.79 4.00 0.11
AW-40 12/27/1993 11.81 4.37 7.58 4.20 0.17
AW-40 3/31/1994 11.81 4.64 7.22 4.58 0.06
AW-40 9/9/1994 11.81 3.00 8.81 -- --
AW-40 9/29/1994 11.81 3.69 5.94 6.32 2.63
AW-40 11/23/1994 11.81 3.66 8.15 -- --
AW-40 1/4/1995 11.81 3.83 7.98 -- --
AW-40 2/8/1995 11.81 4.35 7.46 -- --
AW-40 3/16/1995 11.81 4.35 7.46 -- --
AW-40 5/25/1995 11.81 5.03 6.78 -- --
AW-40 9/30/1995 11.81
AW-41 8/28/1990 16.14 9.49 6.65 -- --
AW-41 7/23/1991 16.14 4.68 7.73 -- --
AW-41 8/22/1991 16.14 8.75 7.39 -- --
AW-41 9/26/1991 16.14 9.38 6.76 -- --
AW-41 10/25-26/1991 16.14 9.93 6.21 -- --
AW-41 11/26/1991 16.14 9.93 6.21 -- --
AW-41 12/20/1991 16.14 10.25 5.89 -- --
AW-41 1/20/1992 16.14 5.89 10.25 -- --
AW-41 3/23/1992 16.14 9.08 7.06 -- --
AW-41 4/22/1992 16.14 8.38 7.76 -- --
AW-41 5/27-28/1992 16.14 9.35 6.79 -- --
AW-41 6/24/1992 16.14 8.72 7.42 -- --
AW-41 7/27/1992 16.14 9.20 6.94 -- --
AW-41 8/26/1992 16.14 7.74 8.40 -- --
AW-41 9/29/1992 16.14 8.88 7.26 -- --
AW-41 11/25/1992 16.14 8.52 7.62 -- --
AW-41 12/18/1992 16.14 9.06 7.08 -- --
AW-41 1/28/1993 16.14 8.82 7.32 -- --
AW-41 2/24/1993 16.14 9.16 6.98 -- --
AW-41 3/30/1993 16.14 8.45 7.69 -- --
AW-41 5/28/1993 16.14 1.10 15.04 -- --
AW-41 8/9-10/1993 16.14 10.51 5.63 -- --
AW-41 9/28/1993 16.14 9.85 6.29 -- --
AW-41 10/29/1993 16.14 9.85 6.29 -- --
AW-41 11/30/1993 16.14 9.30 6.84 -- --
AW-41 12/27/1993 16.14 9.37 6.77 -- --
AW-41 3/31/1994 16.14 9.51 6.63 -- --
AW-41 9/9/1994 16.14 8.87 7.27 -- --
AW-41 9/29/1994 16.14 9.39 6.75 -- --
AW-41 11/23/1994 16.14 9.07 7.07 -- --
AW-41 1/4/1995 16.14 8.85 7.29 -- --
AW-41 2/8/1995 16.14 9.53 6.61 -- --

DRY

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-41 3/16/1995 16.14 9.29 6.85 -- --
AW-41 5/25/1995 16.14 8.61 7.53 -- --
AW-41 9/30/1995 16.14 9.06 7.08 -- --
AW-41 9/23/2009 15.15 9.28 5.87 -- --
AW-41 12/29/2009 15.15 8.11 7.04 -- --
AW-42 8/28/1990 11.29 6.18 5.11 -- --
AW-42 7/23/1991 11.29 5.71 6.10 -- --
AW-42 8/22/1991 11.29 5.42 5.87 -- --
AW-42 9/26/1991 11.29 6.28 5.01 -- --
AW-42 10/25-26/1991 11.29 6.65 4.64 -- --
AW-42 11/26/1991 11.29 7.43 3.86 -- --
AW-42 12/20/1991 11.29 7.75 3.54 -- --
AW-42 1/20/1992 11.29 6.29 5.00 -- --
AW-42 3/23/1992 11.29 6.90 4.39 -- --
AW-42 4/22/1992 11.29 6.17 5.12 -- --
AW-42 5/27-28/1992 11.29 6.96 4.33 -- --
AW-42 6/24/1992 11.29 5.99 5.30 -- --
AW-42 7/27/1992 11.29 6.45 4.84 -- --
AW-42 8/26/1992 11.29 5.10 6.19 -- --
AW-42 9/29/1992 11.29 5.87 5.42 -- --
AW-42 11/25/1992 11.29 5.82 5.47 -- --
AW-42 12/18/1992 11.29 6.31 4.98 -- --
AW-42 1/28/1993 11.29 5.46 5.83 -- --
AW-42 2/24/1993 11.29 6.24 5.05 -- --
AW-42 3/30/1993 11.29 5.13 6.16 -- --
AW-42 5/28/1993 11.29 7.28 4.01 -- --
AW-42 8/9-10/1993 11.29 7.54 3.75 -- --
AW-42 9/28/1993 11.29 7.07 4.22 -- --
AW-42 10/29/1993 11.29 6.70 4.59 -- --
AW-42 11/30/1993 11.29 6.45 4.84 -- --
AW-42 12/27/1993 11.29 6.99 4.30 -- --
AW-42 3/31/1994 11.29 6.75 4.54 -- --
AW-42 9/9/1994 11.29 5.55 5.74 -- --
AW-42 9/29/1994 11.29 6.08 5.21 -- --
AW-42 11/23/1994 11.29 5.75 5.54 -- --
AW-42 1/4/1995 11.29 5.66 5.63 -- --
AW-42 2/8/1995 11.29 6.54 4.75 -- --
AW-42 3/16/1995 11.29 6.16 5.13 -- --
AW-42 5/25/1995 11.29 7.12 4.17 -- --
AW-42 9/30/1995 11.29 5.58 5.71 -- --
AW-42 10/2/2003 11.29 6.50 4.79 -- --
AW-42 11/25-26/2008 9.43 1.50 7.93 -- --
AW-42 3/5/2009 9.43 1.49 7.94 -- --
AW-42 6/30/2009 9.43 1.50 7.93 -- --
AW-42 9/23/2009 9.43 1.94 7.49 -- --
AW-42 12/29/2009 9.43 0.95 8.48 -- --
AW-43 8/28/1990 10.68 3.35 7.33 -- --
AW-43 7/23/1991 10.68 6.48 9.66 -- --
AW-43 8/22/1991 10.68 1.22 9.46 -- --
AW-43 9/26/1991 10.68 2.60 8.08 -- --
AW-43 10/25-26/1991 10.68 2.92 7.76 -- --
AW-43 11/26/1991 10.68 3.31 7.37 -- --
AW-43 12/20/1991 10.68 3.47 7.21 -- --
AW-43 1/20/1992 10.68 2.28 8.40 -- --
AW-43 3/23/1992 10.68 1.60 9.08 -- --
AW-43 4/22/1992 10.68 1.11 9.57 -- --
AW-43 5/27-28/1992 10.68 2.42 8.26 -- --
AW-43 6/24/1992 10.68 1.06 9.62 -- --
AW-43 7/27/1992 10.68 1.46 9.22 -- --
AW-43 8/26/1992 10.68 0.35 10.33 -- --
AW-43 9/29/1992 10.68 1.00 9.68 -- --
AW-43 11/25/1992 10.68 1.15 9.53 -- --
AW-43 12/18/1992 10.68 1.51 9.17 -- --
AW-43 1/28/1993 10.68 1.02 9.66 -- --
AW-43 2/24/1993 10.68 1.59 9.09 -- --
AW-43 3/30/1993 10.68 0.74 9.94 -- --
AW-43 5/28/1993 10.68 2.80 7.88 -- --
AW-43 8/9-10/1993 10.68 3.89 6.79 -- --
AW-43 9/28/1993 10.68 3.21 7.47 -- --
AW-43 10/29/1993 10.68 3.44 7.24 -- --
AW-43 11/30/1993 10.68 2.39 8.29 -- --
AW-43 12/27/1993 10.68 2.45 8.23 -- --
AW-43 3/31/1994 10.68 2.30 8.38 -- --
AW-43 9/9/1994 10.68 1.78 8.90 -- --
AW-43 9/29/1994 10.68 2.09 8.59 -- --
AW-43 11/23/1994 10.68 1.45 9.23 -- --
AW-43 1/4/1995 10.68 1.59 9.09 -- --

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-43 2/8/1995 10.68 2.16 8.52 -- --
AW-43 3/16/1995 10.68 2.11 8.57 -- --
AW-43 5/25/1995 10.68 3.07 7.61 -- --
AW-43 9/30/1995 10.68 1.48 9.20 -- --
AW-44 8/28/1990 14.30 10.22 4.08 -- --
AW-44 7/23/1991 14.30 7.29 7.01 -- --
AW-44 8/22/1991 14.30 7.89 6.41 -- --
AW-44 9/26/1991 14.30 9.10 5.20 -- --
AW-44 10/25-26/1991 14.30 9.42 4.88 -- --
AW-44 11/26/1991 14.30 9.93 4.37 -- --
AW-44 12/20/1991 14.30 10.45 3.85 -- --
AW-44 1/20/1992 14.30 9.09 5.21 -- --
AW-44 3/23/1992 14.30 9.24 5.06 -- --
AW-44 4/22/1992 14.30 6.82 7.48 -- --
AW-44 5/27-28/1992 14.30 9.69 4.61 -- --
AW-44 6/24/1992 14.30 7.89 6.41 -- --
AW-44 7/27/1992 14.30 8.80 5.50 -- --
AW-44 8/26/1992 14.30 3.55 10.75 -- --
AW-44 9/29/1992 14.30 7.73 6.57 -- --
AW-44 11/25/1992 14.30 6.58 7.72 -- --
AW-44 12/18/1992 14.30 8.48 5.82 -- --
AW-44 1/28/1993 14.30 7.07 7.23 -- --
AW-44 2/24/1993 14.30 8.33 5.97 -- --
AW-44 3/30/1993 14.30 6.57 7.73 -- --
AW-44 5/28/1993 14.30 9.68 4.62 -- --
AW-44 8/9-10/1993 14.30 10.86 3.44 -- --
AW-44 9/28/1993 14.30 10.21 4.09 -- --
AW-44 10/29/1993 14.30 9.98 4.32 -- --
AW-44 11/30/1993 14.30 9.17 5.13 -- --
AW-44 12/27/1993 14.30 10.12 4.18 -- --
AW-44 3/31/1994 14.30 9.67 4.63 -- --
AW-44 9/9/1994 14.30 8.66 5.64 -- --
AW-44 9/29/1994 14.30 9.12 5.18 -- --
AW-44 11/23/1994 14.30 8.55 5.75 -- --
AW-44 1/4/1995 14.30 8.49 5.81 -- --
AW-44 2/8/1995 14.30 9.87 4.43 -- --
AW-44 3/16/1995 14.30 8.95 5.35 -- --
AW-44 5/25/1995 14.30 10.01 4.29 -- --
AW-44 9/30/1995 14.30 8.42 5.88 -- --
AW-44 11/25-26/2008 13.41 9.10 4.31 -- --
AW-44 3/5/2009 13.41 10.85 2.56 -- --
AW-44 6/30/2009 13.41 10.20 3.21 -- --
AW-44 9/23/2009 13.41 10.22 3.19 -- --
AW-44 12/29/2009 13.41 8.51 4.90 -- --
AW-45 7/23/1991 16.07 -- -- 5.49 --
AW-45 8/22/1991 16.07 11.73 4.40 11.66 0.07
AW-45 9/26/1991 16.07 11.48 4.59 -- --
AW-45 10/25-26/1991 16.07 11.59 4.48 -- --
AW-45 11/26/1991 16.07 12.07 4.00 -- --
AW-45 12/20/1991 16.07 12.70 3.37 12.68 0.02
AW-45 1/20/1992 16.07 10.65 5.42 -- --
AW-45 3/23/1992 16.07 12.30 3.77 -- --
AW-45 4/22/1992 16.07 12.04 4.06 12.01 0.03
AW-45 5/27-28/1992 16.07 12.37 3.71 12.36 0.01
AW-45 6/24/1992 16.07 11.75 4.32 -- --
AW-45 7/27/1992 16.07 11.18 4.89 -- --
AW-45 8/26/1992 16.07 10.35 5.72 -- --
AW-45 9/29/1992 16.07 10.79 5.28 -- --
AW-45 11/25/1992 16.07 11.47 4.60 -- --
AW-45 12/18/1992 16.07 11.94 14.52 -- 11.94
AW-45 1/28/1993 16.07 11.35 4.72 -- --
AW-45 2/24/1993 16.07 11.69 4.38 -- --
AW-45 3/30/1993 16.07 11.72 4.35 -- --
AW-45 5/28/1993 16.07 12.37 3.70 -- --
AW-45 8/9-10/1993 16.07 12.78 3.29 -- --
AW-45 9/28/1993 16.07 12.36 3.71 -- --
AW-45 10/29/1993 16.07 11.96 4.11 -- --
AW-45 11/30/1993 16.07 11.65 4.42 -- --
AW-45 12/27/1993 16.07 12.50 3.57 -- --
AW-45 3/31/1994 16.07 12.15 3.92 -- --
AW-45 9/9/1994 16.07 11.23 4.84 10.83 0.40
AW-45 9/29/1994 16.07 12.46 3.61 11.95 0.51
AW-45 11/23/1994 16.07 11.69 4.38 11.36 0.33
AW-45 1/4/1995 16.07 11.86 4.21 11.48 0.38
AW-45 2/8/1995 16.07 12.87 3.20 -- --
AW-45 3/16/1995 16.07 12.37 3.70 11.98 0.39
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-45 5/25/1995 16.07 DRY -- -- --
AW-45 9/30/1995 16.07 12.03 4.04 11.72 0.31
AW-45 11/25-26/2008 15.13 14.00 3.05 11.60 2.40
AW-45 3/6/2009 15.13 14.90 1.95 12.75 2.15
AW-45 6/30/2009 15.13 13.88 2.52 12.39 1.49
AW-45 9/23/2009 15.13 13.76 2.76 12.13 1.63
AW-45 12/29/2009 15.13 13.51 3.35 11.49 2.02
AW-45 3/24/2010 15.13 13.90 2.62 12.27 1.63
AW-46 7/23/1991 12.50 9.80 2.70 -- --
AW-46 8/22/1991 12.50 -- -- -- --
AW-46 9/26/1991 12.50 -- -- -- --
AW-46 11/26/1991 12.50 -- -- -- --
AW-46 12/20/1991 12.50 11.53 0.97 -- --
AW-46 1/20/1992 12.50 8.76 3.74 -- --
AW-46 3/23/1992 12.50 9.85 2.65 -- --
AW-46 4/22/1992 12.50 9.10 3.40 -- --
AW-46 5/27-28/1992 12.50 9.50 3.00 -- --
AW-46 6/24/1992 12.50 9.64 2.86 -- --
AW-46 7/27/1992 12.50 11.38 1.12 -- --
AW-46 8/26/1992 12.50 8.66 3.84 -- --
AW-46 9/29/1992 12.50 8.11 4.39 -- --
AW-46 11/25/1992 12.50 9.47 3.03 -- --
AW-46 12/18/1992 12.50 10.49 2.01 10.45 0.04
AW-46 1/28/1993 12.50 8.83 3.67 8.81 0.02
AW-46 2/24/1993 12.50 9.21 3.29 9.20 0.01
AW-46 3/30/1993 12.50 9.54 2.96 9.53 0.01
AW-46 5/28/1993 12.50 -- -- -- --
AW-46 8/9-10/1993 12.50 -- -- 0.00 --
AW-46 9/28/1993 12.50 -- -- -- --
AW-46 10/29/1993 12.50 9.18 3.32 -- --
AW-46 11/30/1993 12.50 9.05 3.45 -- --
AW-46 12/27/1993 12.50 10.37 2.13 -- --
AW-46 3/31/1994 12.50 9.50 3.00 -- --
AW-46 9/9/1994 12.50 8.30 4.22 8.28 0.02
AW-46 9/29/1994 12.50 10.31 2.19 9.95 0.36
AW-46 11/23/1994 12.50 8.54 3.96 -- --
AW-46 1/4/1995 12.50 8.29 4.21 -- --
AW-46 2/8/1995 12.50 9.76 2.74 -- --
AW-46 3/16/1995 12.50 9.54 2.96 -- --
AW-46 5/25/1995 12.50 10.36 2.14 -- --
AW-46 9/30/1995 12.50 8.15 4.35 -- --
AW-47 7/23/1991 11.89 -- -- 6.40 --
AW-47 8/22/1991 11.89 -- -- 6.62 --
AW-47 9/26/1991 11.89 -- -- 8.75 --
AW-47 10/25-26/1991 11.89 -- -- 7.93 --
AW-47 11/26/1991 11.89
AW-47 12/20/1991 11.89
AW-47 1/20/1992 11.89
AW-47 3/23/1992 11.89
AW-47 4/22/1992 11.89
AW-47 5/27-28/1992 11.89
AW-47 6/24/1992 11.89
AW-47 7/27/1992 11.89
AW-47 8/26/1992 11.89
AW-47 9/29/1992 11.89
AW-47 11/25/1992 11.89
AW-47 12/18/1992 11.89
AW-47 1/28/1993 11.89
AW-47 1/28/1993 11.89
AW-47 3/30/1993 11.89
AW-47 5/28/1993 11.89
AW-47 9/28/1993 11.89
AW-47 8/9-10/1993 11.89
AW-47 9/28/1993 11.89
AW-47 11/30/1993 11.89
AW-47 12/27/1993 11.89
AW-47 3/31/1994 11.89
AW-47 9/9/1994 11.89
AW-47 9/29/1994 11.89
AW-47 11/23/1994 11.89
AW-47 1/4/1995 11.89
AW-47 2/8/1995 11.89
AW-47 3/16/1995 11.89
AW-47 3/16/1995 11.89
AW-47 9/30/1995 11.89
AW-48 7/23/1991 12.10 -- 6.66 -- --
AW-48 8/22/1991 12.10 5.39 6.71 -- --
AW-48 9/26/1991 12.10 5.84 6.26 -- --
AW-48 10/25-26/1991 12.1 5.96 6.14 -- --

Well Not Present
Well Not Present
Well Not PresentWell Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-48 11/26/1991 12.10 6.53 5.57 -- --
AW-48 12/20/1991 12.10 6.79 5.31 -- --
AW-48 1/20/1992 12.10 5.67 6.43 5.67 --
AW-48 3/23/1992 12.10 13.93 -1.83 5.94 7.99
AW-48 4/22/1992 12.10 5.33 6.77 -- --
AW-48 5/27-28/1992 12.10 5.95 6.15 -- --
AW-48 6/24/1992 12.10 4.90 7.20 -- --
AW-48 7/27/1992 12.10 5.23 6.87 -- --
AW-48 8/26/1992 12.10 3.57 8.53 -- --
AW-48 9/29/1992 12.10 4.62 7.48 -- --
AW-48 11/25/1992 12.10 4.23 7.87 -- --
AW-48 12/18/1992 12.10 4.71 7.39 -- --
AW-48 1/28/1993 12.10 4.61 7.49 -- --
AW-48 2/24/1993 12.10 4.95 7.15 -- --
AW-48 3/30/1993 12.10 4.19 7.91 -- --
AW-48 5/28/1993 12.10 5.49 6.61 -- --
AW-48 8/9-10/1993 12.10 6.35 5.75 -- --
AW-48 9/28/1993 12.10 5.26 6.84 -- --
AW-48 10/29/1993 12.10 5.39 6.71 -- --
AW-48 11/30/1993 12.10 4.60 7.50 -- --
AW-48 12/27/1993 12.10 7.84 4.26 -- --
AW-48 3/31/1994 12.10 4.87 7.23 -- --
AW-48 9/9/1994 12.10 3.54 8.56 -- --
AW-48 9/29/1994 12.10 4.41 7.69 -- --
AW-48 11/23/1994 12.10 3.72 8.38 -- --
AW-48 1/4/1995 12.10 3.46 8.64 -- --
AW-48 2/8/1995 12.10 4.18 7.92 -- --
AW-48 3/16/1995 12.10 4.13 7.97 -- --
AW-48 5/25/1995 12.10 4.89 7.21 -- --
AW-48 9/30/1995 12.10 3.77 8.33 -- --
AW-48 10/2/2003 12.10 6.82 5.28 -- --
AW-48 11/25-26/2008 11.13 5.00 6.13 -- --
AW-48 3/5/2009 11.13 6.30 4.83 -- --
AW-48 6/30/2009 11.13 5.10 6.03 -- --
AW-48 9/23/2009 11.13 5.45 5.68 -- --
AW-48 12/29/2009 11.13 4.98 6.15 -- --
AW-49 7/23/1991 15.16 13.58 3.10 11.65 1.93
AW-49 8/22/1991 15.16 13.45 3.11 11.68 1.77
AW-49 9/26/1991 15.16 13.40 4.60 9.81 3.59
AW-49 10/25-26/1991 15.16 13.40 2.84 12.03 1.37
AW-49 11/26/1991 15.16 14.49 2.69 11.93 2.56
AW-49 12/20/1991 15.16 17.01 1.47 12.81 4.20
AW-49 1/20/1992 15.16 12.83 3.15 11.79 1.04
AW-49 3/23/1992 15.16 15.01 2.19 12.43 2.58
AW-49 4/22/1992 15.16 13.20 2.88 12.04 1.16
AW-49 5/27-28/1992 15.16 14.26 2.67 12.02 2.24
AW-49 6/24/1992 15.16 13.64 2.68 12.17 1.47
AW-49 7/27/1992 15.16 16.12 2.42 11.84 4.28
AW-49 8/26/1992 15.16 13.03 2.73 12.27 0.76
AW-49 9/29/1992 15.16 11.57 4.02 11.03 0.54
AW-49 11/25/1992 15.16 12.74 3.04 11.95 0.79
AW-49 12/18/1992 15.16 13.86 2.35 12.53 1.33
AW-49 1/28/1993 15.16 12.20 3.64 11.34 0.86
AW-49 2/24/1993 15.16 13.02 3.20 11.68 1.34
AW-49 3/30/1993 15.16 13.92 2.83 11.91 2.01
AW-49 5/28/1993 15.16 15.89 1.79 12.70 3.19
AW-49 8/9-10/1993 15.16 15.30 2.21 12.32 2.98
AW-49 9/28/1993 15.16 15.83 1.82 12.68 3.15
AW-49 10/29/1993 15.16 12.91 3.02 11.94 0.97
AW-49 11/30/1993 15.16 12.72 3.21 11.74 0.98
AW-49 12/27/1993 15.16 16.05 1.96 12.44 3.61
AW-49 3/31/1994 15.16 13.55 2.88 11.94 1.61
AW-49 9/9/1994 15.16 11.50 4.14 10.89 0.61
AW-49 9/29/1994 15.16 15.05 2.48 12.05 3.00
AW-49 11/23/1994 15.16 12.73 3.55 11.31 1.42
AW-49 1/4/1995 15.16 12.16 3.74 11.22 0.94
AW-49 2/8/1995 15.16 16.11 2.15 12.19 3.92
AW-49 3/16/1995 15.16 13.26 2.68 12.27 0.99
AW-49 5/25/1995 15.16 13.44 2.68 12.23 1.21
AW-49 9/30/1995 15.16 13.28 3.18 11.64 1.64
AW-49 10/2/2003 15.16 13.00 3.36 11.50 1.50
AW-49 11/25-26/2008 15.50 15.40 2.10 12.90 2.50
AW-49 3/5/2009 15.50 15.77 1.68 13.33 2.44
AW-49 6/30/2009 15.50 15.57 2.19 12.92 2.65
AW-49 9/23/2009 15.50 14.44 2.95 12.23 2.21
AW-49 12/29/2009 15.50 14.85 2.84 12.29 2.56
AW-49 3/24/2010 15.50 16.51 1.90 13.10 3.41
AW-50 7/23/1991 15.06
AW-50 8/22/1991 15.06
AW-50 9/26/1991 15.06

Please refer to notes at end of table.
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Recovery Well
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-50 10/25-26/1991 15.06
AW-50 11/26/1991 15.06
AW-50 12/20/1991 15.06
AW-50 1/20/1992 15.06
AW-50 3/23/1992 11.89
AW-50 4/22/1992 15.06
AW-50 5/27-28/1992 15.06
AW-50 6/24/1992 15.06
AW-50 7/27/1992 15.06
AW-50 8/26/1992 15.06
AW-50 9/29/1992 15.06
AW-50 11/25/1992 15.06
AW-50 12/18/1992 15.06
AW-50 1/28/1993 15.06
AW-50 2/24/1993 15.06 12.44 2.62 11.14 1.30
AW-50 3/30/1993 11.89
AW-50 5/28/1993 15.06
AW-50 8/9-10/1993 15.06
AW-50 9/28/1993 15.06
AW-50 9/28/1993 15.06
AW-50 11/30/1993 15.06
AW-50 12/27/1993 15.06
AW-50 3/31/1994 15.06
AW-50 9/9/1994 15.06
AW-50 9/29/1994 15.06
AW-50 11/23/1994 15.06
AW-50 1/4/1995 15.06
AW-50 2/8/1995 15.06
AW-50 3/16/1995 15.06
AW-50 3/16/1995 15.06
AW-50 9/30/1995 15.06
AW-51 7/23/1991 13.77 14.04 3.53 9.67 4.37
AW-51 8/22/1991 13.77 13.03 3.91 9.39 3.64
AW-51 9/26/1991 13.77 19.40 1.64 11.04 8.36
AW-51 10/25-26/1991 13.77 19.29 1.52 11.20 8.09
AW-51 11/26/1991 13.77 13.74 3.01 10.31 3.43
AW-51 12/20/1991 13.77 19.25 0.61 12.25 7.00
AW-51 1/20/1992 13.77 12.57 3.36 10.09 2.48
AW-51 3/23/1992 13.77 14.95 2.40 10.83 4.12
AW-51 4/22/1992 13.77 13.73 3.09 10.22 3.51
AW-51 5/27-28/1992 13.77 14.50 2.79 10.45 4.05
AW-51 6/24/1992 13.77 12.71 4.10 9.22 3.49
AW-51 7/27/1992 13.77 20.34 0.47 12.25 8.09
AW-51 8/26/1992 13.77 18.40 2.17 10.58 7.82
AW-51 9/29/1992 13.77 13.39 4.28 8.91 4.48
AW-51 11/25/1992 13.77 18.03 2.23 10.57 7.46
AW-51 12/18/1992 13.77 19.08 1.58 11.16 7.92
AW-51 1/28/1993 13.77 13.43 3.85 9.40 4.03
AW-51 2/24/1993 13.77 14.55 3.00 10.21 4.34
AW-51 3/30/1993 13.77 14.98 3.12 10.00 4.98
AW-51 8/9-10/1993 13.77 19.18 0.86 11.97 7.21
AW-51 9/28/1993 13.77 19.64 0.80 11.97 7.67
AW-51 10/29/1993 13.77 15.31 2.52 10.64 4.67
AW-51 11/30/1993 13.77 13.95 3.08 10.20 3.75
AW-51 12/27/1993 13.77 16.62 1.82 11.25 5.37
AW-51 3/31/1994 13.77 13.19 3.39 9.96 3.23
AW-51 9/9/1994 13.77 12.90 4.05 9.25 3.65
AW-51 9/29/1994 13.77 15.31 2.84 10.28 5.03
AW-51 11/23/1994 13.77 12.59 4.10 9.23 3.36
AW-51 1/4/1995 13.77 17.89 2.27 10.55 7.34
AW-51 2/8/1995 13.77 15.85 2.08 11.07 4.78
AW-51 3/16/1995 13.77 19.99 0.91 11.80 8.19
AW-51 5/25/1995 13.77 16.83 2.14 10.85 5.98
AW-51 12/12/1995 13.77 15.46 2.26 10.92 4.54
AW-51 10/2/2003 13.77 17.54 2.44 9.78 7.76
AW-51 11/25-26/2008 12.75 18.70 1.29 9.65 9.05

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-51 3/6/2009 12.75 15.86 0.81 10.96 4.90
AW-51 6/30/2009 12.75 18.38 1.95 9.77 8.61
AW-51 6/30/2009 12.75 15.64 2.84 9.13 6.51
AW-51 9/23/2009 10 12.75 17.50 2.47 9.30 8.20
AW-51 9/23/2009 11 12.75 14.97 3.35 8.65 6.32
AW-51 12/29/2009 12.75 19.66 2.08 9.45 10.21
AW-51 3/24/2010 12.75 19.62 2.04 9.50 10.12
AW-52 7/23/1991 16.51 15.95 4.07 11.92 4.03
AW-52 8/22/1991 16.51 15.91 3.75 12.29 3.62
AW-52 9/26/1991 16.51 16.00 3.62 12.43 3.57
AW-52 10/25-26/1991 16.51 16.54 3.33 12.68 3.86
AW-52 11/26/1991 16.51 16.26 2.92 13.19 3.07
AW-52 12/20/1991 16.51 18.30 2.05 13.89 4.41
AW-52 1/20/1992 16.51 17.34 3.42 12.45 4.89
AW-52 3/23/1992 16.51 16.88 2.80 13.24 3.64
AW-52 4/22/1992 16.51 16.05 3.44 12.63 3.42
AW-52 5/27-28/1992 16.51 15.85 3.44 12.66 3.19
AW-52 6/24/1992 16.51 15.54 4.24 11.78 3.76
AW-52 7/27/1992 16.51 15.80 3.22 12.92 2.88
AW-52 8/26/1992 16.51 16.54 4.31 11.55 4.99
AW-52 9/29/1992 16.51 15.43 4.34 11.68 3.75
AW-52 11/25/1992 16.51 15.83 3.82 12.22 3.61
AW-52 12/18/1992 16.51 15.84 3.33 12.78 3.06
AW-52 1/28/1993 16.51 15.45 4.09 11.97 3.48
AW-52 2/24/1993 16.51 15.40 3.59 12.55 2.85
AW-52 3/30/1993 16.51 15.60 3.60 12.51 3.09
AW-52 8/9-10/1993 16.51 17.98 2.33 13.61 4.37
AW-52 9/28/1993 16.51 17.57 2.55 13.42 4.15
AW-52 10/29/1993 16.51 17.33 3.09 12.84 4.49
AW-52 11/30/1993 16.51 15.68 3.45 12.67 3.01
AW-52 12/27/1993 16.51 15.81 2.76 13.44 2.37
AW-52 3/31/1994 16.51 15.61 3.27 12.89 2.72
AW-52 9/9/1994 16.51 15.41 4.53 11.47 3.94
AW-52 9/29/1994 16.51 15.41 3.47 12.69 2.72
AW-52 11/23/1994 16.51 15.09 4.17 11.93 3.16
AW-52 1/4/1995 16.51 15.42 3.88 12.21 3.21
AW-52 2/8/1995 16.51 15.72 2.74 13.48 2.24
AW-52 3/16/1995 16.51 15.82 3.18 12.96 2.86
AW-52 5/25/1995 16.51 16.05 3.23 12.87 3.18
AW-52 12/12/1995 16.51 15.63 3.16 13.01 2.62

AW-52R 10/2/2003 16.51 15.30 3.74 12.14 3.16
AW-52 11/25-26/2008 15.74 14.75 3.03 12.20 2.55
AW-52 3/6/2009 15.74 15.99 1.60 13.68 2.31
AW-52 6/30/2009 15.74 15.62 2.72 12.58 3.04
AW-52 9/23/2009 15.74 15.28 3.23 12.04 3.24
AW-52 12/29/2009 15.74 14.72 3.14 12.24 2.48
AW-52 3/24/2010 15.74 14.90 2.71 12.71 2.19
AW-53 7/23/1991 11.34
AW-53 8/22/1991 11.34
AW-53 9/26/1991 11.34
AW-53 10/25-26/1991 11.34
AW-53 11/26/1991 11.34
AW-53 12/20/1991 11.34
AW-53 1/20/1992 11.34
AW-53 3/23/1992 11.34
AW-53 4/22/1992 11.34
AW-53 5/27-28/1992 11.34
AW-53 6/24/1992 11.34
AW-53 7/27/1992 11.34
AW-53 8/26/1992 11.34
AW-53 9/29/1992 11.34
AW-53 11/25/1992 11.34
AW-53 12/18/1992 11.34
AW-53 1/28/1993 11.34
AW-53 3/30/1993 11.89
AW-53 8/9-10/1993 11.34
AW-53 9/28/1993 15.06
AW-53 9/28/1993 15.06
AW-53 11/30/1993 15.06
AW-53 12/27/1993 15.06
AW-53 3/31/1994 15.06
AW-53 9/9/1994 15.06
AW-53 9/29/1994 15.06
AW-53 11/23/1994 15.06
AW-53 1/4/1995 15.06
AW-53 2/8/1995 15.06 Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-53 3/16/1995 15.06
AW-53 3/16/1995 15.06
AW-53 12/12/1995 15.06
AW-53 10/2/2003 11.34 5.98 5.86 5.36 0.62
AW-53 11/25-26/2008 10.33 5.60 4.81 5.50 0.10
AW-53 3/5/2009 10.33 6.50 3.94 6.36 0.14
AW-53 6/30/2009 10.33 5.80 4.58 5.74 0.06
AW-53 9/23/2009 10.33 5.64 4.71 5.62 0.02
AW-53 12/29/2009 10.33 5.12 5.21 -- --
AW-54 7/23/1991 12.14 18.30 6.04 9.40 8.90
AW-54 8/22/1991 12.14 13.92 5.63 5.50 8.42
AW-54 9/26/1991 12.14 13.85 5.22 5.98 7.87
AW-54 10/25-26/1991 12.14 12.60 5.18 6.19 6.41
AW-54 11/26/1991 12.14 14.40 4.41 6.82 7.58
AW-54 12/20/1991 12.14 14.09 4.25 7.04 7.05
AW-54 1/20/1992 12.14 13.29 5.45 5.79 7.50
AW-54 3/23/1992 12.14 13.89 5.26 5.92 7.97
AW-54 4/22/1992 12.14 13.88 5.76 5.36 8.52
AW-54 5/27-28/1992 12.14 13.95 5.17 6.02 7.93
AW-54 6/24/1992 12.14 14.00 6.10 4.95 9.05
AW-54 7/27/1992 12.14 13.85 6.03 5.05 8.80
AW-54 8/26/1992 12.14 12.97 7.34 3.69 9.28
AW-54 9/29/1992 12.14 13.94 6.32 4.71 9.23
AW-54 11/25/1992 12.14 13.00 6.66 4.45 8.55
AW-54 12/18/1992 12.14 14.93 6.20 4.71 10.22
AW-54 1/28/1993 12.14 13.69 6.63 4.39 9.30
AW-54 2/24/1993 12.14 13.83 6.44 4.59 9.24
AW-54 3/30/1993 12.14 14.05 7.05 3.87 10.18
AW-54 8/9-10/1993 12.14 14.51 4.90 6.25 8.26
AW-54 9/28/1993 12.14 13.99 5.86 5.23 8.76
AW-54 10/29/1993 12.14 13.60 6.08 5.03 8.57
AW-54 11/30/1993 12.14 13.72 6.51 4.53 9.19
AW-54 12/27/1993 12.14 13.90 6.18 4.88 9.02
AW-54 3/31/1994 12.14 14.03 6.24 4.79 9.24
AW-54 9/9/1994 12.14 3.51 8.63 -- --
AW-54 9/29/1994 12.14 4.23 8.06 4.06 0.17
AW-54 11/23/1994 12.14 11.81 7.56 3.59 8.22
AW-54 1/4/1995 12.14 13.59 7.83 3.04 10.55
AW-54 2/8/1995 12.14 -- 7 -- 7 -- 7 -- 7

AW-54 3/16/1995 12.14 14.48 7.21 3.63 10.85
AW-54 5/25/1995 12.14 0.00 8.18 4.50 4.50
AW-54 12/12/1995 12.14 14.34 6.49 4.46 9.88
AW-54 10/2/2003 12.14 15.62 5.08 4.92 10.70
AW-54 11/25-26/2008 10.66 16.40 5.38 2.50 13.90
AW-54 3/5/2009 10.66 15.96 4.14 4.16 11.80
AW-54 6/30/2009 10.66 7.40 6.45 3.66 3.74
AW-54 9/23/2009 10.66 16.10 5.29 3.53 12.57
AW-54 12/29/2009 10.66 -- 7 -- 7 2.52 -- 7

AW-55 7/23/1991 15.25 8.29 5.03 5.78 2.51
AW-55 8/22/1991 15.25 12.64 4.91 9.73 2.91
AW-55 9/26/1991 15.25 13.19 4.43 10.19 3.00
AW-55 10/25-26/1991 15.25 13.38 4.10 10.56 2.82
AW-55 11/26/1991 15.25 14.70 3.35 11.16 3.54
AW-55 12/20/1991 15.25 15.08 3.08 11.40 3.68
AW-55 1/20/1992 15.25 13.21 3.88 10.88 2.33
AW-55 3/23/1992 15.25 14.09 3.62 10.97 3.12
AW-55 4/22/1992 15.25 12.99 4.12 10.63 2.36
AW-55 5/27-28/1992 15.25 13.90 3.69 10.94 2.96
AW-55 6/24/1992 15.25 12.28 4.74 10.04 2.24
AW-55 7/27/1992 15.25 13.46 4.09 10.55 2.91
AW-55 8/26/1992 15.25 10.61 5.81 9.13 1.48
AW-55 9/29/1992 15.25 12.41 4.73 10.02 2.39
AW-55 11/25/1992 15.25 12.22 4.57 10.27 1.95
AW-55 12/18/1992 15.25 12.53 4.32 10.50 2.03
AW-55 1/28/1993 15.25 12.14 4.60 10.26 1.88
AW-55 2/24/1993 15.25 12.81 4.12 10.68 2.13
AW-55 3/30/1993 15.25 12.94 4.39 10.31 2.63
AW-55 8/9-10/1993 15.25 14.98 2.97 11.56 3.42
AW-55 9/28/1993 15.25 14.07 3.42 11.24 2.83
AW-55 10/29/1993 15.25 13.63 3.58 11.15 2.48
AW-55 11/30/1993 15.25 12.78 3.99 10.85 1.93
AW-55 12/27/1993 15.25 13.70 3.53 11.19 2.51
AW-55 3/31/1994 15.25 13.25 3.73 11.06 2.19
AW-55 9/9/1994 15.25 11.04 4.96 10.09 0.95
AW-55 9/29/1994 15.25 12.26 4.29 10.61 1.65
AW-55 11/23/1994 15.25 11.70 4.57 10.41 1.29
AW-55 1/4/1995 15.25 11.29 4.83 10.19 1.10
AW-55 2/8/1995 15.25 12.98 3.69 11.18 1.80
AW-55 3/16/1995 15.25 12.45 4.19 10.69 1.76

Please refer to notes at end of table.

Recovery Well
Recovery Well
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-55 5/25/1995 15.25 DRY -- -- --
AW-55 12/12/1995 15.25 13.39 3.66 11.11 2.28
AW-55 10/2/2003 15.25 12.23 4.35 10.57 1.66
AW-55 11/25-26/2008 15.31 12.20 3.83 11.30 0.90
AW-55 3/5/2009 15.31 12.50 2.81 -- --
AW-55 6/30/2009
AW-56 7/23/1991 15.16
AW-56 8/22/1991 15.16
AW-56 9/26/1991 15.16
AW-56 10/25-26/1991 15.16
AW-56 11/26/1991 15.16
AW-56 12/20/1991 15.16
AW-56 1/20/1992 15.16
AW-56 3/23/1992 15.16
AW-56 4/22/1992 15.16
AW-56 5/27-28/1992 15.16
AW-56 6/24/1992 15.16
AW-56 7/27/1992 15.16
AW-56 8/26/1992 15.16
AW-56 9/29/1992 15.16
AW-56 11/25/1992 15.16
AW-56 12/18/1992 15.16
AW-56 1/28/1993 15.16
AW-56 2/24/1993 15.16 14.15 3.31 11.41 2.74
AW-56 3/30/1993 15.16
AW-56 8/9-10/1993 15.16
AW-56 9/28/1993 15.16
AW-56 9/28/1993 15.16
AW-56 11/30/1993 15.16
AW-56 12/27/1993 15.16
AW-56 3/31/1994 15.06
AW-56 9/9/1994 15.06
AW-56 9/29/1994 15.06
AW-56 11/23/1994 15.06
AW-56 1/4/1995 15.06
AW-56 2/8/1995 15.06
AW-56 3/16/1995 15.06
AW-56 3/16/1995 15.06
AW-56 12/12/1995 15.06

TRUCK LOADING 11/25-26/2008 12.65 14.60 2.29 9.30 5.30
TRUCK LOADING 3/6/2009 12.65 15.05 0.95 10.86 4.19
TRUCK LOADING 6/30/2009 12.65 15.32 2.27 9.53 5.79
TRUCK LOADING 9/23/2009 12.65 14.94 2.69 9.11 5.83
TRUCK LOADING 12/29/2009 12.65 15.72 2.31 9.42 6.30
TRUCK LOADING 3/24/2010 12.65 15.26 1.92 9.95 5.31

AW-57 7/23/1991 14.21
AW-57 8/22/1991 14.21
AW-57 9/26/1991 14.21
AW-57 10/25-26/1991 14.21
AW-57 11/26/1991 14.21
AW-57 12/20/1991 14.21
AW-57 1/20/1992 14.21
AW-57 3/23/1992 14.21
AW-57 4/22/1992 14.21
AW-57 5/27-28/1992 14.21
AW-57 6/24/1992 14.21
AW-57 7/27/1992 14.21
AW-57 8/26/1992 14.21
AW-57 9/29/1992 14.21
AW-57 11/25/1992 14.21
AW-57 12/18/1992 14.21
AW-57 1/28/1993 14.21
AW-57 2/24/1993 14.21 11.75 3.88 9.86 1.89
AW-57 3/30/1993 14.21
AW-57 8/9-10/1993 14.21
AW-57 9/28/1993 14.21
AW-57 9/28/1993 14.21
AW-57 11/30/1993 14.21
AW-57 12/27/1993 14.21
AW-57 3/31/1994 15.06
AW-57 3/31/1994 15.06
AW-57 9/29/1994 15.06
AW-57 11/23/1994 15.06
AW-57 1/4/1995 15.06
AW-57 2/8/1995 15.06
AW-57 3/16/1995 15.06
AW-57 3/16/1995 15.06
AW-57 12/12/1995 15.06
TANK 3 11/25-26/2008 12.14 9.10 3.88 8.05 1.05
TANK 3 3/5/2009 12.14 11.19 2.10 9.75 1.44
TANK 3 6/30/2009 12.14 11.64 3.27 8.40 3.24

Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well

Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

TANK 3 9/23/2009 12.14 10.99 3.66 8.05 2.94
TANK 3 12/29/2009 12.14 11.55 3.45 8.70 3.35
AW-58 7/23/1991 13.25
AW-58 8/22/1991 13.25
AW-58 9/26/1991 13.25
AW-58 10/25-26/1991 13.25
AW-58 11/26/1991 13.25
AW-58 12/20/1991 13.25
AW-58 1/20/1992 13.25
AW-58 3/23/1992 13.25
AW-58 4/22/1992 13.25
AW-58 5/27-28/1992 13.25
AW-58 7/27/1992 13.25
AW-58 8/26/1992 13.25
AW-58 9/29/1992 13.25
AW-58 11/25/1992 13.25
AW-58 12/18/1992 13.25
AW-58 1/28/1993 13.25
AW-58 2/24/1993 13.25 9.75 3.50 -- --
AW-58 3/30/1993 13.25
AW-58 8/9-10/1993 13.25
AW-58 9/28/1993 13.25
AW-58 9/28/1993 13.25
AW-58 11/30/1993 13.25
AW-58 12/27/1993 13.25
AW-58 3/31/1994 15.06
AW-58 3/31/1994 15.06
AW-58 9/29/1994 15.06
AW-58 11/23/1994 15.06
AW-58 1/4/1995 15.06
AW-58 2/8/1995 15.06
AW-58 3/16/1995 15.06
AW-58 3/16/1995 15.06
AW-58 12/12/1995 15.06
AW-59 7/23/1991 14.29
AW-59 8/22/1991 14.29
AW-59 9/26/1991 14.29
AW-59 10/25-26/1991 14.29
AW-59 11/26/1991 14.29
AW-59 12/20/1991 14.29
AW-59 1/20/1992 14.29
AW-59 2/27-28/1992 14.29
AW-59 3/23/1992 14.29
AW-59 4/22/1992 14.29
AW-59 5/27-28/1992 14.29
AW-59 7/27/1992 14.29
AW-59 8/26/1992 14.29
AW-59 9/29/1992 14.29
AW-59 11/25/1992 14.29
AW-59 12/18/1992 14.29
AW-59 1/28/1993 14.29
AW-59 2/24/1993 14.29 11.15 3.14 11.14 0.01
AW-59 3/30/1993 14.29
AW-59 8/9-10/1993 14.29
AW-59 9/28/1993 14.29
AW-59 9/28/1993 14.29
AW-59 11/30/1993 14.29
AW-59 12/27/1993 14.29
AW-59 3/31/1994 15.06
AW-59 3/31/1994 15.06
AW-59 9/29/1994 15.06
AW-59 11/23/1994 15.06
AW-59 1/4/1995 15.06
AW-59 2/8/1995 15.06
AW-59 3/16/1995 15.06
AW-59 3/16/1995 15.06
AW-59 12/12/1995 15.06
AW-60 7/23/1991 10.24 5.98 4.26 -- --
AW-60 8/22/1991 10.24 5.88 4.36 -- --
AW-60 9/26/1991 10.24 11.42 -1.18 -- --
AW-60 10/25-26/1991 10.24 6.35 3.89 -- --
AW-60 11/26/1991 10.24 9.42 0.82 -- --
AW-60 12/20/1991 10.24 9.96 0.28 -- --
AW-60 1/20/1992 10.24 7.19 3.05 -- --
AW-60 2/27-28/1992 10.24 10.63 -0.39 -- --
AW-60 3/23/1992 10.24 7.56 2.68 -- --
AW-60 4/22/1992 10.24 7.63 2.61 -- --
AW-60 5/27-28/1992 10.24 8.49 1.75 -- --
AW-60 7/27/1992 10.24 11.14 -0.90 -- --

Recovery Well

Recovery Well

Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-60 8/26/1992 10.24 11.13 -0.89 -- --
AW-60 9/29/1992 10.24 5.99 4.25 -- --
AW-60 11/25/1992 10.24 10.73 -0.49 -- --
AW-60 12/18/1992 10.24 9.57 0.67 -- --
AW-60 1/28/1993 10.24 6.69 3.55 -- --
AW-60 2/24/1993 10.24 8.60 1.64 -- --
AW-60 3/30/1993 10.24 6.87 3.37 -- --
AW-60 8/9-10/1993 10.24 11.13 -0.89 -- --
AW-60 9/28/1993 10.24 11.57 -1.33 -- --
AW-60 10/29/1993 10.24 9.15 1.09 -- --
AW-60 11/30/1993 10.24 8.65 1.59 -- --
AW-60 12/27/1993 10.24 8.61 1.63 -- --
AW-60 3/31/1994 10.24 6.20 4.04 -- --
AW-60 9/9/1994 10.24 7.31 2.93 -- --
AW-60 9/29/1994 10.24 7.09 3.15 -- --
AW-60 11/23/1994 10.24 5.78 4.46 -- --
AW-60 1/4/1995 10.24 10.46 -0.22 -- --
AW-60 2/8/1995 10.24 8.81 1.43 -- --
AW-60 3/16/1995 10.24 11.28 -1.04 -- --
AW-60 5/25/1995 10.24 0.00 10.24 -- --
AW-60 12/12/1995 10.24 9.43 0.81 -- --
AW-61 7/23/1991 9.87 6.20 3.67 -- --
AW-61 8/22/1991 9.87 5.90 4.03 5.82 0.08
AW-61 9/26/1991 9.87 10.14 0.04 9.75 0.39
AW-61 10/25-26/1991 9.87 10.07 0.03 9.78 0.29
AW-61 11/26/1991 9.87 7.12 2.77 7.10 0.02
AW-61 12/20/1991 9.87 9.20 0.67 -- --
AW-61 1/20/1992 9.87 6.56 3.31 -- --
AW-61 2/27-28/1992 9.87 9.50 0.39 9.47 0.03
AW-61 3/23/1992 9.87 7.80 2.07 -- --
AW-61 4/22/1992 9.87 7.12 2.75 -- --
AW-61 5/27-28/1992 9.87 6.38 3.49 -- --
AW-61 7/27/1992 9.87 9.41 0.46 9.40 0.01
AW-61 8/26/1992 9.87 9.22 0.65 9.10 0.12
AW-61 9/29/1992 9.87 5.43 4.44 -- --
AW-61 11/25/1992 9.87 8.88 0.99 8.85 0.03
AW-61 12/18/1992 9.87 9.37 0.50 -- --
AW-61 1/28/1993 9.87 6.90 2.97 -- --
AW-61 2/24/1993 9.87 7.46 2.41 -- --
AW-61 3/30/1993 9.87 7.12 2.75 -- --
AW-61 8/9-10/1993 9.87 11.76 -1.89 -- --
AW-61 9/28/1993 9.87 9.76 0.13 9.74 0.02
AW-61 10/29/1993 9.87 7.65 2.24 7.63 0.02
AW-61 11/30/1993 9.87 7.31 2.59 7.28 0.03
AW-61 12/27/1993 9.87 8.57 1.32 8.55 0.02
AW-61 3/31/1994 9.87 6.21 3.66 -- --
AW-61 9/9/1994 9.87 6.24 3.63 -- --
AW-61 9/29/1994 9.87 7.49 2.38 -- --
AW-61 11/23/1994 9.87 5.80 4.07 -- --
AW-61 1/4/1995 9.87 8.23 1.64 -- --
AW-61 2/8/1995 9.87 8.32 1.55 -- --
AW-61 3/16/1995 9.87 10.19 -0.31 10.18 0.01
AW-61 5/25/1995 9.87 6.45 3.42 -- --
AW-61 12/12/1995 9.87 7.91 1.96 -- --
AW-62 7/23/1991 8.77 7.09 3.89 4.49 2.60
AW-62 8/22/1991 8.77 6.62 4.30 4.09 2.53
AW-62 9/26/1991 8.77 15.39 -0.82 8.57 6.82
AW-62 10/25-26/1991 8.77 15.55 -0.80 8.52 7.03
AW-62 11/26/1991 8.77 8.01 2.55 5.91 2.10
AW-62 12/20/1991 8.77 12.65 -0.14 8.25 4.40
AW-62 1/20/1992 8.77 6.38 3.75 4.78 1.60
AW-62 2/27-28/1992 8.77 14.83 -0.71 8.54 6.29
AW-62 3/23/1992 8.77 8.21 2.61 5.80 2.41
AW-62 4/22/1992 8.77 8.81 3.05 5.18 3.63
AW-62 5/27-28/1992 8.77 6.47 3.67 4.86 1.61
AW-62 7/27/1992 8.77 15.43 -0.76 8.49 6.94
AW-62 8/26/1992 8.77 15.41 0.19 7.37 8.04
AW-62 9/29/1992 8.77 6.88 4.69 3.59 3.29
AW-62 11/25/1992 8.77 12.24 1.10 6.86 5.38
AW-62 12/18/1992 8.77 13.19 0.51 7.39 5.80
AW-62 1/28/1993 8.77 8.20 4.12 4.02 4.18
AW-62 2/24/1993 8.77 10.16 2.45 5.64 4.52
AW-62 3/30/1993 8.77 10.50 2.66 5.34 5.16
AW-62 8/9-10/1993 8.77 11.48 0.10 8.17 3.31
AW-62 9/28/1993 8.77 13.90 -0.31 8.23 5.67
AW-62 10/29/1993 8.77 9.01 2.36 5.95 3.06
AW-62 11/30/1993 8.77 8.66 2.92 5.35 3.31
AW-62 12/27/1993 8.77 7.36 1.86 6.83 0.53
AW-62 3/31/1994 8.77 6.45 3.69 4.84 1.61

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-62 9/9/1994 8.77 6.32 3.95 4.56 1.76
AW-62 9/29/1994 8.77 9.53 2.60 5.58 3.95
AW-62 11/23/1994 8.77 5.90 4.49 3.99 1.91
AW-62 1/4/1995 8.77 13.62 0.68 7.12 6.50
AW-62 2/8/1995 8.77 10.71 1.32 6.87 3.84
AW-62 3/16/1995 8.77 16.17 -1.66 9.42 6.75
AW-62 5/25/1995 8.77 6.03 3.88 4.69 1.34
AW-62 12/12/1995 8.77 10.93 1.61 6.49 4.44
AW-62 10/2/2003 8.77 5.47 4.38 4.12 1.35
AW-62 11/25-26/2008 -- -- -- -- --

FIREHOUSE 13 11/25-26/2008 7.70 -- -- -- --
FIREHOUSE 3/5/2009 7.70 9.86 -2.16 -- --
FIREHOUSE 6/30/2009 7.70 NM -- -- --
FIREHOUSE 9/23/2009 10 7.70 10.38 -0.93 8.33 2.05
FIREHOUSE 9/23/2009 11 7.70 5.41 3.75 3.70 1.71
FIREHOUSE 12/29/2009 7.70 10.98 -1.65 9.07 1.91
FIREHOUSE 3/24/2010 7.70 12.50 -2.58 9.90 2.60

AW-63 7/23/1991 9.10 5.94 3.24 5.85 0.09
AW-63 8/22/1991 9.10 5.87 3.71 5.33 0.54
AW-63 9/26/1991 9.10 -- -- 8.49 --
AW-63 10/25-26/1991 9.10 8.74 0.46 8.63 0.11
AW-63 11/26/1991 9.10 6.31 2.80 6.30 0.01
AW-63 12/20/1991 9.10 9.41 -0.29 9.39 0.02
AW-63 1/20/1992 9.10 5.78 3.32 -- --
AW-63 2/27-28/1992 9.10 8.42 0.70 8.40 0.02
AW-63 3/23/1992 9.10 7.13 2.04 7.05 0.08
AW-63 4/22/1992 9.10 6.32 2.84 6.25 0.07
AW-63 5/27-28/1992 9.10 6.65 2.45 -- --
AW-63 7/27/1992 9.10 9.70 -0.02 9.05 0.65
AW-63 9/29/1992 9.10 7.03 4.30 4.52 2.51
AW-63 11/25/1992 9.10 9.88 1.29 7.55 2.33
AW-63 12/18/1992 9.10 10.78 0.86 7.93 2.85
AW-63 1/28/1993 9.10 7.18 3.77 5.10 2.08
AW-63 2/24/1993 9.10 8.19 2.62 6.27 1.92
AW-63 3/30/1993 9.10 7.81 2.72 6.20 1.61
AW-63 8/9-10/1993 9.10 8.68 0.43 8.67 0.01
AW-63 9/28/1993 9.10 8.73 0.41 8.69 0.04
AW-63 10/29/1993 9.10 6.97 2.16 6.94 0.03
AW-63 11/30/1993 9.10 6.76 2.40 6.69 0.07
AW-63 12/27/1993 9.10 7.89 1.25 7.85 0.04
AW-63 3/31/1994 9.10 5.90 3.23 5.87 0.03
AW-63 9/9/1994 9.10 5.50 3.75 5.33 0.17
AW-63 9/29/1994 9.10 7.78 1.96 7.06 0.72
AW-63 11/23/1994 9.10 6.73 3.55 5.40 1.33
AW-63 1/4/1995 9.10 9.30 2.05 6.77 2.53
AW-63 2/8/1995 9.10 8.35 2.06 6.88 1.47
AW-63 3/16/1995 9.10 11.19 0.70 8.05 3.14
AW-63 5/25/1995 9.10 5.41 3.97 5.10 0.31
AW-63 12/12/1995 9.10 8.52 2.16 6.75 1.77
AW-64 7/23/1991 8.71 7.65 2.46 5.90 1.75
AW-64 8/22/1991 8.71 7.38 2.83 5.51 1.87
AW-64 9/26/1991 8.71 7.75 1.79 6.71 1.04
AW-64 10/25-26/1991 8.71 8.90 1.49 6.80 2.10
AW-64 11/26/1991 8.71 7.29 1.69 6.95 0.34
AW-64 12/20/1991 8.71 13.92 -0.46 7.98 5.94
AW-64 1/20/1992 8.71 7.13 2.96 5.40 1.73
AW-64 2/27-28/1992 8.71 8.72 1.21 7.20 1.52
AW-64 3/23/1992 8.71 7.65 1.26 7.40 0.25
AW-64 4/22/1992 8.71 7.30 2.43 6.03 1.27
AW-64 5/27-28/1992 8.71 7.40 2.69 5.68 1.72
AW-64 7/27/1992 8.71 15.74 -0.70 7.83 7.91
AW-64 9/29/1992 8.71 5.50 3.94 4.59 0.91
AW-64 11/25/1992 8.71 6.87 3.11 5.28 1.59
AW-64 12/18/1992 8.71 7.77 1.40 7.20 0.57
AW-64 1/28/1993 8.71 5.66 3.51 5.09 0.57
AW-64 2/24/1993 8.71 6.26 2.91 5.69 0.57
AW-64 3/30/1993 8.71 7.11 2.39 6.12 0.99
AW-64 8/9-10/1993 8.71 8.07 0.99 7.63 0.44
AW-64 9/28/1993 8.71 8.96 0.89 7.53 1.43
AW-64 10/29/1993 8.71 7.36 2.71 5.66 1.70
AW-64 11/30/1993 8.71 6.71 2.98 5.48 1.23
AW-64 12/27/1993 8.71 9.12 0.86 7.53 1.59
AW-64 3/31/1994 8.71 16.86 -4.22 11.95 4.91
AW-64 9/9/1994 8.71 6.07 3.90 4.49 1.58
AW-64 9/29/1994 8.71 7.62 1.55 7.04 0.58
AW-64 11/23/1994 8.71 5.76 3.36 5.25 0.51
AW-64 1/4/1995 8.71 5.93 3.16 5.45 0.48
AW-64 2/8/1995 8.71 7.36 1.35 -- --

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-64 3/16/1995 8.71 8.20 1.42 7.06 1.14
AW-64 5/25/1995 8.71 6.29 3.17 5.35 0.94
AW-64 12/12/1995 8.71 6.81 2.40 6.19 0.62
AW-65 7/23/1991 8.73 5.87 2.86 -- --
AW-65 8/22/1991 8.73 5.04 3.69 -- --
AW-65 9/26/1991 8.73 8.95 -0.22 -- --
AW-65 10/25-26/1991 8.73 9.31 -0.58 -- --
AW-65 11/26/1991 8.73 5.04 3.69 -- --
AW-65 12/20/1991 8.73 10.74 -2.01 -- --
AW-65 1/20/1992 8.73 5.20 3.53 -- --
AW-65 2/27-28/1992 8.73 8.97 -0.14 8.85 0.12
AW-65 3/23/1992 8.73 6.20 2.53 -- --
AW-65 4/22/1992 8.73 5.84 2.89 -- --
AW-65 5/27-28/1992 8.73 8.80 -0.06 8.79 0.01
AW-65 7/27/1992 8.73 11.28 -2.53 11.25 0.03
AW-65 9/29/1992 8.73 NA -- --
AW-65 11/25/1992 8.73 8.33 0.42 8.31 0.02
AW-65 12/18/1992 8.73 9.59 -0.86 -- --
AW-65 1/28/1993 8.73 4.63 4.10 -- --
AW-65 2/24/1993 8.73 5.74 2.99 -- --
AW-65 3/30/1993 8.73 5.96 2.77 -- --
AW-65 8/9-10/1993 8.73 5.08 3.65 -- --
AW-65 9/28/1993 8.73 9.75 -1.02 -- --
AW-65 10/29/1993 8.73 6.09 2.66 6.07 0.02
AW-65 11/30/1993 8.73 5.06 3.67 -- --
AW-65 12/27/1993 8.73 8.47 0.26 -- --
AW-65 3/31/1994 8.73 4.54 4.19 -- --
AW-65 9/9/1994 8.73 0.00 8.73 -- --
AW-65 9/29/1994 8.73 0.00 8.73 -- --
AW-65 11/23/1994 8.73 4.18 4.57 4.15 0.03
AW-65 1/4/1995 8.73 7.96 0.77 -- --
AW-65 2/8/1995 8.73 7.05 1.68 -- --
AW-65 3/16/1995 8.73 11.01 -2.28 10.97 0.04
AW-65 5/25/1995 8.73 6.97 1.76 -- --
AW-65 12/12/1995 8.73 6.96 1.77 -- --
AW-65 11/25-26/2008 13.26 15.90 1.24 11.05 4.85
AW-65 3/6/2009 13.26 13.52 0.58 12.47 1.05
AW-65 6/30/2009 13.26 13.50 1.83 11.08 2.42
AW-65 6/30/2009 13.26 12.96 2.44 10.46 2.50
AW-65 9/23/2009 10 13.26 13.51 2.23 10.61 2.90
AW-65 9/23/2009 11 13.26 12.73 3.20 9.61 3.12
AW-65 12/29/2009 13.26 13.68 2.00 10.86 2.82
AW-65 3/24/2010 13.26 14.56 1.25 11.58 2.98
AW-66 1/28/1993 -- -- -- -- --
AW-66 2/24/1993 -- -- -- -- --
AW-66 3/30/1993 -- -- -- -- --
AW-66 9/28/1993 -- -- -- -- --
AW-66 10/29/1993 -- -- -- -- --
AW-66 11/30/1993 -- -- -- -- --
AW-66 12/27/1993 -- -- -- -- --
AW-66 3/31/1994 -- -- -- -- --
AW-66 9/9/1994 -- -- -- -- --
AW-66 9/29/1994 -- -- -- -- --
AW-66 11/23/1994 -- -- -- -- --
AW-66 1/4/1995 -- -- -- -- --
AW-66 2/8/1995 -- -- -- -- --
AW-66 3/16/1995 -- -- -- -- --
AW-66 3/16/1995 -- -- -- -- --
AW-66 12/12/1995 -- -- -- -- --
AW-66 10/2/2003 11.77 11.94 0.55 11.04 0.90
ADMIN 11/25-26/2008 10.72 2.10 8.62 -- --
ADMIN 3/5/2009 10.72 2.75 7.97 -- --
ADMIN 6/30/2009 10.72 3.22 7.50 -- --
ADMIN 9/23/2009 10.72 3.33 7.39 -- --
ADMIN 12/29/2009 10.72 1.87 8.85 -- --

AW-66A 1/4/1995 -- -- -- -- --
AW-66A 2/8/1995 -- -- -- -- --
AW-66A 3/16/1995 -- -- -- -- --
AW-66A 3/16/1995 -- -- -- -- --
AW-66A 12/12/1995 -- -- -- -- --
AW-67 1/4/1995 -- -- -- -- --
AW-67 2/8/1995 -- -- -- -- --
AW-67 3/16/1995 -- -- -- -- --
AW-67 3/16/1995 -- -- -- -- --
AW-67 12/12/1995 -- -- -- -- --
AW-67 10/2/2003 12.27 7.23 5.04 -- --
AW-67 11/25-26/2008 11.32 11.00 0.32 -- --
AW-67 3/60/09 11.32 12.30 -0.98 -- --

Please refer to notes at end of table.
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-67 6/30/2009 11.32 11.00 0.32 -- --
AW-67 9/23/2009 10 11.32 10.21 1.11 -- --
AW-67 9/23/2009 11 11.32 7.19 4.13 -- --
AW-67 12/29/2009 11.32 8.07 3.25 -- --
AW-67 3/24/2010 11.32 10.37 0.95 -- --
AW-68 11/25-26/2008 13.80 -- -- -- --
AW-68 3/5/2009 13.80 13.04 0.76 -- --
AW-68 6/30/2009 13.80 14.44 1.29 12.18 2.26
AW-68 6/30/2009 13.80 12.21 2.85 10.73 1.48
AW-68 9/23/2009 10 13.80 14.80 2.03 11.25 3.55
AW-68 9/23/2009 11 13.80 12.88 3.29 10.10 2.78
AW-68 12/29/2009 13.80 16.84 1.57 11.43 5.41
AW-68 3/24/2010 13.80 17.82 1.12 11.79 6.03
AW-69 1/4/1995 -- -- -- -- 0.47
AW-69 2/8/1995 -- -- -- -- 0.04
AW-69 3/16/1995 -- -- -- -- 0.03
AW-69 3/16/1995 -- -- -- -- --
AW-69 12/12/1995 -- -- -- -- 0.26
AW-69 11/25-26/2008 9.44 -- -- -- --
AW-69 3/6/2009 9.44 8.09 1.35 -- --
AW-69 6/30/2009 9.44 8.78 0.66 -- --
AW-69 9/23/2009 10 9.44 6.71 2.73 -- --
AW-69 9/23/2009 11 9.44 6.38 3.06 -- --
AW-69 12/29/2009 9.44 6.41 3.03 -- --
AW-69 3/24/2010 9.44 7.21 2.23 -- --
AW-70 1/4/1995 -- -- -- -- 4.40
AW-70 2/8/1995 -- -- -- -- 2.44
AW-70 3/16/1995 -- -- -- -- 3.57
AW-70 3/16/1995 -- -- -- -- 1.73
AW-70 12/12/1995 -- -- -- -- 0.01
AW-70 11/25-26/2008 12.25 -- -- -- --
AW-70 3/6/2009 12.25 12.11 0.14 -- --
AW-70 6/30/2009 12.25 10.91 1.34 -- --
AW-70 9/23/2009 10 12.25 10.20 2.05 -- --
AW-70 9/23/2009 11 12.25 9.05 3.20 -- --
AW-70 12/29/2009 12.25 10.73 1.52 -- --
AW-70 3/24/2010 12.25 11.22 1.03 -- --
AW-71 11/25-26/2008 13.29 -- -- -- --
AW-71 3/6/2009 13.29 12.58 0.71 -- --
AW-71 6/30/2009 13.29 10.94 2.41 10.87 0.07
AW-71 6/30/2009 13.29 10.84 2.52 10.76 0.08
AW-71 9/23/2009 10 13.29 10.92 2.63 10.62 0.30
AW-71 9/23/2009 11 13.29 10.27 3.05 10.24 0.03
AW-71 12/29/2009 13.29 10.70 2.79 10.46 0.24
AW-71 3/24/2010 13.29 11.67 2.02 11.20 0.47
AW-72 11/25-26/2008 10.12 -- -- -- --
AW-72 3/6/2009 10.12 10.02 0.10 -- --
AW-72 6/3/2009 10.12 9.05 1.07 -- --
AW-72 9/23/2009 10 10.12 8.45 1.67 -- --
AW-72 9/23/2009 11 10.12 6.97 3.15 -- --
AW-72 12/29/2009 10.12 8.56 1.56 -- --
AW-72 3/24/2010 10.12 9.01 1.11 -- --
AW-73 11/25-26/2008 12.04 -- -- -- --
AW-73 3/6/2009 12.04 10.34 1.70 -- --
AW-73 6/30/2009 12.04 9.45 2.59 -- --
AW-73 9/23/2009 12.04 9.19 2.85 -- --
AW-73 12/29/2009 12.04 8.71 3.33 -- --
AW-73 3/24/2010 12.04 8.69 3.35 -- --
AW-74 3/5/2009 9.96 10.57 -0.61 -- --
AW-74 6/30/2009 9.96 12.77 -0.27 9.79 2.98
AW-74 6/30/2009 9.96 8.54 3.12 6.55 1.99
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Table 1 Groundwater Elevation and LNAPL Thickness Data 
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-74 9/23/2009 10 9.96 11.01 0.88 8.75 2.26
AW-74 9/23/2009 11 9.96 7.91 3.62 6.07 1.84
AW-74 12/29/2009 9.96 13.11 -0.20 9.65 3.46
AW-74 3/24/2010 9.96 13.58 -0.44 9.86 3.72

RAIL LOADING-S 11/25-26/2008 12.30 5.75 6.55 -- --
RAIL LOADING-S 3/6/2009 12.30 6.78 5.52 -- --
RAIL LOADING-S 6/30/2009 12.30 5.55 6.75 -- --
RAIL LOADING-S 9/23/2009 12.30 5.87 6.43 -- --
RAIL LOADING-S 12/29/2009 12.30 4.96 7.34 -- --
RAIL LOADIN-M 11/25-26/2008 -- -- -- -- --
RAIL LOADIN-M 3/5/2009 -- -- -- -- --
RAIL LOADIN-M 6/30/2009 -- -- -- -- --
RAIL LOADIN-M 9/23/2009 -- -- -- -- --
RAIL LOADIN-M 12/29/2009

RAIL LOADING-N 11/25-26/2008 12.61 6.52 6.09 -- --
RAIL LOADING-N 3/6/2009 12.61 7.71 4.90 -- --
RAIL LOADING-N 6/30/2009 12.61 4.02 8.59 -- --
RAIL LOADING-N 9/23/2009 12.61 6.68 5.93 -- --
RAIL LOADING-N 12/29/2009 12.61 5.43 7.18 -- --
RAIL LOADING-N 3/24/2010 12.61 6.56 6.05 -- --

Notes:
1.   TOC Elevation - Top of casing elevation
2.   Feet MSL = Feet above mean sea level
3.   Feet BTC = Feet below top of casing
4.   Surveyed on March 5-6, 2009.
5.    Specific gravities prior to June 2009 were specified for each individual well in historical documents

12.  Product too viscous to obtain a water or LNAPL thickness measurement

17.  Groundwater elevations were corrected in wells where measurable separate-phase petroleum hydrocarbons were present
       using the following equation and assuming the specific gravity detailed in notes 5 through 7
       (based on back-calculations from previous reports for this project)

pg hg

pw

where:
water level elevation = top of casing elevation + [hw - dw];

hw = depth to groundwater correction; pw = density of water; and
dw = depth to groundwater measuring point; hg = product thickness.
pg = density of separate-phase hydrocarbons;

16.  Recovery Wells (RW) are also referred to as AW wells (i.e AW-53 is RW-53) based on June 3, 1997 figures by Geraghty & Miller, Inc.

Not Accessible - Blocked

15.  The TRUCK LOADING well is assumed to be well ARW-56 based on figures contained in the August 1995 Geraghty & Miller, Inc
       Site Evaluation and Remedial Alternatives.

14.  The ADMIN well is assumed to be well AW-66 based on figures contained in the August 1995 Geraghty & Miller, Inc
       Site Evaluation and Remedial Alternatives.

hw = 

6.   The average specific gravity of 0.854 gram per cubic centimeter was determined during June 2009 by
      Conestoga-Rover and Associates (CRA).
7.   Specific gravities were determined for the folowing wells: AW-12 (0.8275), AW-13 (1.0826), AW-51 (0.8806), AW-65 (0.8567),

13.  The FIREHOUSE well is assumed to be well AW-62 based on figures contained in the August 1995 Geraghty & Miller, Inc
       Site Evaluation and Remedial Alternatives.

10.  Monitoring wells gauged during low tide.

8.    -- = Not available or not applicable.

11.  Monitoring wells gauged during high tide.

9.    Monitoring wells gauged in 2003 by S&ME.
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Appendix C 

Bail-Down Test and Representative Graph 
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1.0  Introduction  

This Well Installation and Separate-Phase Hydrocarbon (SPH) Gauging Report was completed on behalf of 
NuStar Asphalt Refining LLC (NuStar) for the Savannah Refinery (the Site), located at 7 Foundation Drive in 
Savannah, Georgia.  The purpose of this report is to summarize monitoring well installation and 
decommissioning activities, SPH gauging, and bail-down tests completed at the Site between December 
2010 and January 2012, and to evaluate the need and possible options for SPH removal.  The Site location 
is shown on Figure 1 and the Site plan is shown on Figure 2. 
 
1.1  Objectives 

The objectives of the work were to:  (1) evaluate the extent of SPH at the Site, particularly at the east side of 
the Site, near the Savannah River; (2) obtain the data necessary to evaluate the recoverability of SPH in the 
subsurface and to develop design parameters for an SPH removal system; and (3) decommission monitoring 
wells that interfered with planned construction activities at the Site. 
 
1.2  Report Organization 

This Report is organized as follows: 

 Background (Section 2) – A description of the Site, geology, hydrogeology, and a brief summary of 
past environmental work at the Site; 

 Methods and Procedures (Section 3) – A description of the methods and procedures employed 
during the monitoring well installations and development, gauging, bail-down tests, and 
decommissioning; 

 Results (Section 4) – A discussion of the results of the well installations and gauging, and an 
interpretation of the bail-down data; and 

 Evaluation of SPH Removal Options (Section 5) – An evaluation of options for removal of SPH from 
the vicinity of the Savannah River and the eastern boundary of the Site. 

 

2.0  Background 

This section discusses the Site setting, geology and hydrogeology, and presents a summary of prior 
environmental investigation activities at the Site. 
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2.1  Site Description 

NuStar has owned and operated the Site since March 2008.  Amoco Oil Corporation (Amoco) operated the 
Site from at least 1989 through a portion of 1993, and CITGO Asphalt Refining (CITGO) operated the Site 
from 1993 until acquisition by NuStar in 2008.   
 
The Site is located in an industrial area adjacent to the south bank of the Savannah River.  The property has 
been used for industrial purposes since the early 1900s and as a refinery since the early 1920s.  Currently, 
the Site is equipped with a number of aboveground storage tanks (ASTs) of varying sizes, with associated 
above/below ground piping, a process area, and administration buildings.  Pertinent Site features are shown 
on Figure 2. 
 
2.2  Geology and Hydrogeology 

The Site is located in the Coastal Plain physiographic province of Georgia.  The regional surface geology 
consists of sand, silt, and clay of the Pleistocene-age Pamlico shoreline complex, according to Lawton et al 
(1976).  These unconsolidated surface materials are part of a regional unconfined water-bearing unit that is 
present at the ground surface along much of the South Carolina and Georgia coastlines and is informally 
known as the Surficial Aquifer.  The Surficial Aquifer is approximately 50 feet thick at the Site, according to 
Williams and Gill (2010). 
 
The Surficial Aquifer is underlain by a Miocene/Oligocene-age confining unit that consists of  
low-permeability, phosphatic clayey sand and phosphatic sandy clay.  The confining unit is approximately 
100 feet thick at the Site, based on cross sections prepared by Williams and Gill (2010) and is encountered 
at depths between approximately 50 and 150 feet bgs.  The Floridan Aquifer System, which consists of 
Eocene-age limestone and dolomite, underlies the confining unit.  The Floridan Aquifer System is the 
primary water-bearing unit for portions of Georgia, South Carolina, and Florida. 
 
Depth to groundwater at the Site typically ranges between approximately 4 and 20 feet below the ground 
surface (bgs).  Groundwater typically occurs in the sands and silts, which correspond to the regional Surficial 
Aquifer.  The hydraulic gradient across the Site is approximately 0.002 to 0.006 foot per foot (ft/ft) to the 
northeast, toward the Savannah River.   
 
The Site is adjacent to a tidally influenced reach of the Savannah River.  The mean tidal range for the 
Savannah River at the National Oceanic and Atmospheric Administration (NOAA) Savannah tide station  
(3 miles southeast of the Site) is 7.9 feet (NOAA, 2011).  Tidal effects on groundwater elevations at the Site 
were evaluated in 2009.  Water levels in monitoring well AW-67, adjacent to the Savannah River, exhibited 3 
to 6 feet of change over each tidal cycle.  Water levels in wells farther from the river (i.e., wells AW-44 and 
AW-73) exhibited 0.5 to 1 foot of change over each tidal cycle (CRA, 2009).  The 2009 data indicate that 
tidal influences on groundwater elevation dissipate rapidly with distance from the river.   
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2.3  Previous Environmental Activities 

SPH was identified in the subsurface at the Site by 1989.  A subsequent investigation concluded that SPH 
present on the water table was not the result of any particular spills, but rather the gradual accumulation of 
“residual oil” over several decades (Amoco, 1989). 
 
2.3.1  Historical Product Recovery Efforts 

In November 1990, Amoco installed and began operation of a recovery system.  The system was comprised 
of eight recovery wells (RW-38, RW-39, RW-53, and RW-56 through RW-59), installed with pneumatic 
pumps, approximately 3,500 feet of discharge piping, and a 157,000-barrel tank (Tank 50), to store and 
separate the recovered fluids.  The recovery system operated until May 12, 1998 (S&ME, 1998).  The total 
volume recovered during operation was not identified in historical documents. 
 
A “French Drain” and sump are present at the northeastern portion of the Site, as shown on Figure 3.  The 
French Drain is a buried product collection system that is reportedly 175 feet long.  The sump, formerly 
referred to as the “Gas Hole,” is connected to the east end of the French Drain, which was historically used 
for removal of the collected SPH.  Historical documents indicate the French Drain and sump were 
constructed as early as 1984 (Savannah Refinery, 1989).  The French Drain and sump are no longer 
operated.  Figures 3 and 4 show the approximate location of the recovery system, the French Drain, and the 
sump. 
 
2.3.2  Polywall Barrier 

A “Polywall” barrier, consisting of a 40-mm high-density polyethylene (HDPE) membrane, was installed at 
the Site in 1996 to prevent the migration of SPH into the Savannah River.  According to available 
information, the barrier is approximately 1,500 feet long horizontally and 20 feet long vertically, with joints at 
180-foot intervals.  The Polywall was reportedly installed to a depth of approximately 20 to 22 feet bgs, and 
the top of the barrier ranges between the ground surface and approximately 2 feet bgs.  Based on lithologic 
information for wells installed near the Polywall, the wall terminates in a sand layer.  Therefore, while the wall 
will retain SPH, deeper groundwater can flow beneath the wall, and mounding of groundwater should be 
limited.  Investigations were conducted in 2009 to confirm the location of the Polywall (CRA, 2009).  The 
locations of portions of the Polywall were identified based on surface exposures; however, the exact location 
of much of the Polywall could only be estimated.  The approximate location of the Polywall is shown on 
Figure 3. 
 
The Polywall is penetrated in at least one location, by the outfall pipe for the Site oil/water separator.  The 
outfall pipe is approximately 7 feet deep near the Polywall, which is below groundwater during some 
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tidal/seasonal intervals.  The methods used to seal the Polywall around the outfall pipe penetration are 
unknown.  Information describing other Polywall penetrations, if any, is unavailable. 
 
2.3.3  Product Evaluation 

Samples of SPH were collected from monitoring wells AW-10, AW-11, AW-15, AW-22, AW-51, and AW-54 
in 2003 and submitted for forensic analyses (S&ME, 2003).  The analytical data indicated that SPH consists 
of a mixture of lightly to extensively degraded gasoline or a petroleum solvent and a middle distillate, such as 
diesel fuel or fuel oil. 
 
In 2009, SPH samples were collected from wells AW-12, AW-13, AW-51, AW-65, and AW-68 for analysis of 
viscosity and specific gravity.  The SPH samples from wells AW-12, AW-51, AW-65, and AW-68 exhibited 
kinematic viscosities ranging between 2.04 and 4.05 centistokes (cSt; 40 degrees Celsius).  The SPH 
sample from well AW-13 exhibited a viscosity of 1411 cSt.  Specific gravity ranged between 0.82 and 0.88, 
except at well AW-13, which exhibited a specific gravity of 1.08.  The viscosities exhibited by samples from 
wells AW-12, AW-51, AW-65, and AW-68 were consistent with diesel-range hydrocarbons.  The viscosity 
exhibited by the sample from well AW-13 was more consistent with a No. 6 fuel oil and/or some crude oils 
(CRA, 2009). 
 
2.3.4  Bail-Down Tests at AW-51and AW-62 

On March 24, 2010, a bail-down test was performed on well AW-62 (Ash Creek, 2010), which is located 
downgradient (north) of the Polywall.  Approximately 2.6 feet of SPH were measured in the well at the start 
of the test (which equates to 1.7 gallons in the 4-inch-diameter well).  The SPH was removed to a thickness 
of 0.2 foot in 5 minutes.  The SPH in the well recovered to a thickness of 0.4 foot in an hour.  After one hour, 
the incoming tide increased the water level in the well such that an accurate measure of the SPH recovery 
was no longer possible. 
 
On April 19, 2010, a bail-down test was conducted on well AW-51 just prior to low tide to maximize the 
available time to complete the test.  Well AW-51 is located upgradient (south) of the Polywall.  The initial 
thickness of the SPH was approximately 8 feet, which is equivalent to approximately 5 gallons.  
Approximately 11 gallons of product were removed from the well using a bailer over an approximate  
20-minute period, and SPH continued to recharge into the well throughout the removal.  In addition to the  
5 gallons of SPH in the casing, the volume of product in the filter pack at the initiation of the test was 
estimated at 4 gallons, assuming an 8-inch-diameter annulus with a sand filter pack.  Therefore, the  
11 gallons of SPH evacuated during the test are adequate to have removed the SPH from both the well and 
filter pack and be further supplied by the formation at the end of the bail-down test.  After the removal was 
complete, the SPH thickness recovered to 1 foot thick within 15 minutes and to 1.5 feet within 2 hours  
of the test.  
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2.3.5  Sheen on River – 2010 

Petroleum sheen was observed on the Savannah River in April 2010, in the vicinity of the oil/water separator 
outfall.  Initial response cleanup was performed by Moran Environmental Recovery, LLC (Moran) of 
Savannah, Georgia, under contract with the Refinery.  Two containment booms and an oil-absorbent boom 
were deployed.  The oil-absorbent boom spanned the area between the embankment southeast of 
monitoring well AW-62 and the northwestern corner of the dock, mitigating migration of sheen away from the 
Site and into navigable portions of the river.  Moran boat crews were utilized to assist in boom deployment 
and maintenance and to monitor the river outside of the boom containment area.  Pumps were used to 
collect and transfer petroleum impacted water to a temporary storage tank located southeast of monitoring 
well AW-62.  The outfall and monitoring wells are shown on Figure 3.     
 
Winter Environmental (Winter), under subcontract to Ash Creek Associates, Inc. (Ash Creek), observed and 
documented assessment of the sheen and cleanup efforts on April 17, 19, and 20, 2010.  Winter performed 
inspections of the oil/water separator system (oil/water separator, associated piping, and outfall) and 
collected depth to water/SPH measurements on monitoring wells AW-13, AW-51, AW-62 and AW-69.  Wells 
were selected for inspection based on proximity to the oil/water separator and associated piping  
(AW-13, AW-51 and AW-69) and based on their location on the riverside of the Polywall (AW-62).  With the 
exception of well AW-69, the wells contained measurable thicknesses of SPH.  Based on inspection and 
correspondence with Site staff, Winter determined that the oil/water separator is located approximately  
140 feet from the river and that effluent gravity flows from the separator to the river via a 30-inch concrete 
sewer pipe.  Inspection of the outfall indicated that groundwater was infiltrating into the outfall pipe 
approximately 50 feet from the riverside.  A subsequent video inspection of the pipe, conducted by a 
contractor working on behalf of the Refinery, confirmed that groundwater was infiltrating into the pipe. 
 
During the initial assessment on April 17, 2010, Winter collected samples of SPH from monitoring wells AW-
51 and AW-62, the outfall, and the oil/water separator (sample identification “OWS”), and obtained one 
sample of the petroleum sheen observed on the river (sample identification “River Water”) collected by 
Moran on April 16, 2010.  Samples were submitted to Friedman and Bruya, Inc. (F&B) of Seattle, 
Washington, for forensic evaluation (fingerprint) by capillary gas chromatography using a flame ionization 
detector (FID).  Copies of the laboratory data report (Appendix A) are included in this report.  
 
F&B reported that the River Water and OWS samples contained petroleum hydrocarbons indicative of a 
residual fuel oil, such as fuel oil No. 4, No. 6, or similar materials.  Samples from two monitoring wells,  
AW-51 and AW-62, contained petroleum hydrocarbons indicative of gasoline or similar material, as well as a 
middle distillate such as diesel fuel No. 2 or heating oil.  The concentrations of petroleum constituents in the 
outfall water sample were insufficient for a fingerprint analysis; however, analysis (using Environmental 
Protection Agency [EPA] Method 8015M), indicated that the outfall sample contained diesel- and oil-range 
hydrocarbons at concentrations of 33 and 10 milligrams per liter (mg/L), respectively. 
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Two additional water samples were collected from the river at the outfall (sample identification “Outfall Inlet”) 
and the oil/water separator sump (sample identification “Sump”) on April 19 and 20, 2010, respectively.  The 
samples were submitted to F&B for forensic analyses.  The laboratory reported that the sump sample 
contained petroleum hydrocarbons indicative of a residual fuel oil that closely resembled the results obtained 
from the Outfall Inlet sample.  The concentration of petroleum constituents in the outfall sample was 
insufficient for chemical fingerprinting. 
 
Observations and analytical data suggest that the sheen observed on the Savannah River in 2010 was 
related to the oil/water separator and leaking outfall pipe, rather than migration of SPH from the subsurface.  
 

3.0  Methods and Procedures 

Five additional monitoring wells were installed along the waterfront to further evaluate the extent of SPH at 
the Site near the Savannah River.  The well installation and gauging activities were conducted during three 
phases between December 13, 2010 and January 2012 to accommodate refinery permitting requirements, 
minimize disruptions to refinery operations, and to obtain follow-up SPH thickness data to assist in the 
design of an SPH removal system.  The well locations are shown on Figures 2 and 3. 
 
The first phase, completed between December 13 and 17, 2010, included: 

(1) measuring depth to water and SPH thicknesses in 12 monitoring wells; 

(2) installation of groundwater monitoring wells AW-75 and AW-77; and  

(3) decommissioning of monitoring well AW-23.   
 
The second phase, completed between January 31 and February 5, 2011, included:   

(1) installation of monitoring wells AW-76, AW-78, and AW-79;  

(2) measuring depth to water and SPH thickness in the five new wells;  

(3) conducting bail-down tests at six wells; and  

(4) decommissioning monitoring well AW-29.   
 
The third phase, completed between November 30, 2011 and January 5, 2012, included: 

(1) performance of bail-down tests at eight wells, at approximately two- to three-week intervals.   
 
3.1  Phase I Groundwater Elevations and SPH Thicknesses 

Groundwater level measurements were collected by Ash Creek on December 13, 2010.  Depth to 
groundwater and SPH, if present, were measured to the nearest 0.01 foot using an electric oil/water 
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interface probe.  General procedures for the well gauging are described in Standard Operating Procedures 
(SOPs) 2.11 and 2.16, included in Appendix B.  Depth to groundwater, groundwater elevations, and SPH 
thickness data are presented in Table 1.   
 
Groundwater was encountered at depths ranging from 10.33 to 17.46 feet below the top of casing (TOC) 
during the December 13, 2010 monitoring event.  Water level measurements were completed between  
3:00 p.m. and 5:45 p.m.  During the gauging activities, the water level in the Savannah River increased by 
approximately 2.75 feet, according to data from the nearest NOAA tide station (Savannah), which is located 
approximately 3 miles southeast (downstream) of the Site. 
 
Groundwater elevations ranged from -2.37 feet mean sea level (MSL) in well AW-62, located near the 
Savannah River, to 2.27 feet MSL at AW-45, located in the central portion of the Site.  Groundwater 
contours were constructed using the corrected groundwater elevations and are shown on Figure 5.  As 
presented on Figure 5, groundwater flow is generally from southwest to northeast, towards the Savannah 
River, although groundwater exhibits some easterly and westerly flow components near the Polywall. 
 
SPH thicknesses measured in 12 wells ranged from 0.01 (AW-32) to 14.02 (AW-54) feet.  Monitoring wells 
located south (upgradient) of the Polywall contained as much as 14.02 feet of SPH.  Monitoring well AW-62, 
located north of the Polywall, contained 0.30 foot of SPH.  Figure 6 presents the December 2010 SPH 
thicknesses and the maximum historical thicknesses observed at each well location.  Thicknesses measured 
in the December 2010 event were consistent with previous events.  Historical groundwater elevations and 
SPH thicknesses are summarized in Appendix C. 
 
3.2  Well Drilling Preparatory Activities 

Ash Creek notified the Georgia Utilities Protection Center of the proposed well installation activities prior to 
both mobilizations.  Additionally, a private utility locator, Ground Hound Detection Services (GHD), was 
retained by Ash Creek to assess for the presence of underground utilities in the vicinity of the borings.   
 
3.3  Lithologic Logging and Field Screening 

Well installations were completed by Drilling Solutions, Inc., under subcontract to and under the oversight of 
Ash Creek, using a combination direct-push/hollow-stem auger drill rig.  The upper 5 feet of each boring was 
cleared, prior to drilling, using an air knife.  Soil lithology was logged continuously for the entire depth of 
each boring.  Soil cores were screened every 2 to 3 feet for the presence of volatile organic  
compounds (VOCs) using a photoionization detector (PID), and for SPH using sheen tests.  The lithologic 
logs and field screening results are included in Appendix D.   
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3.4  Groundwater Monitoring Well Installations and Development 

The borings completed at locations AW-75 through AW-79 were converted into groundwater monitoring 
wells.  The groundwater monitoring wells were constructed using 2-inch-diameter schedule 40 PVC casing. 
Well screens (0.010-inch slot-size) were installed in the interval between 4 and 19 feet bgs.  The screened 
intervals were selected to account for potential water table fluctuations consistent with those observed at the 
Site during historical monitoring events.  The wells were developed by Drilling Solutions by  
over-pumping and surging to remove excess turbidity and improve hydraulic communication with the 
adjacent water-bearing zone.  Well construction logs are contained in Appendix D.  General procedures for 
the installations and development are described in the SOPs 2.1, 2.4, 2.13 and 2.14, included in  
Appendix B. 
 
3.5  New Groundwater Monitoring Well Gauging 

New monitoring wells AW-75 through AW-79 were gauged by Ash Creek between January 31 and  
February 5, 2011.  The measured depths to groundwater for the new wells are shown in Table 2.  
Groundwater samples were not collected from the wells for laboratory analysis.   
 
3.6  Monitoring Well Survey 

Following completion of the monitoring well installations, Gardner Smith Surveyors, Inc., a Georgia-licensed 
land surveyor, completed a survey of the newly-installed groundwater monitoring wells.  The survey included 
determination of the horizontal locations and elevations of wells AW-75 through AW-79.  Horizontal control 
was provided by the State Plane Coordinate System and vertical control was provided by the North 
American Vertical Datum of 1988 (NAVD 88).  Previously installed wells AW-62, AW-71, and  
AW-75 were also surveyed to integrate those wells into the monitoring well network.       
 
3.7  Phase II and III Bail-Down Tests 

The Phase II bail-down event consisted of a three-day bail down test that was performed at six wells 
between February 3 and 5, 2011.  The Phase III event consisted of three one-day bail-down tests, 
performed at eight wells at two- to three-week intervals, between November 2011 and January 2012.  The 
Phase II test was performed to obtain data for a preliminary evaluation of the feasibility of SPH removal at 
the Site.  The Phase III test was performed to obtain additional data for a more in-depth evaluation of the 
long-term feasibility of SPH removal at the Site.  During each phase, bail-down test wells were selected 
based on the historical presence of SPH in those wells and/or their proximity to the Polywall. 
 
3.7.1  Phase II Bail-Down Tests 

The Phase II test consisted of SPH purging and recovery measurements at wells AW-10, AW-11, AW-51, 
AW-56, AW-68, and AW-74.  Approximately 1.8 to 5.5 feet of SPH (equivalent to approximately 1 to  
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5.8 gallons) were present in each of the wells at the start of the test.  SPH were initially removed from the 
wells on February 3, 2011, and the SPH recovery rate was measured through February 5, 2011.  The 
volume of SPH evacuated during the bail-down test appear sufficient to have removed the SPH from the 
combined wells and filter packs, indicating that the SPH recharge rates observed at the end of the  
bail-down tests were representative of SPH in the surrounding formation.  The initial SPH thicknesses in 
wells AW-10, AW-11, AW-51, AW-56, AW-68, and AW-74 prior to the February 2011 bail-down tests are 
shown on Figure 7.  The volumes of SPH removed and the recovery rates are documented on field data 
sheets, included in Appendix E, and in graphs included in Appendix F.   
 
3.7.2  Phase III Bail-Down Tests 

The Phase III bail-down tests consisted of purging and measurements of SPH thickness at wells AW-10, 
AW-11, AW-45, AW-51, AW-56, AW-62, AW-65, and AW-74, during three one-day events.  The events were 
performed on November 30, 2011, December 12, 2011, and January 5, 2012.  During each event, the 
thickness of SPH was initially measured, SPH was purged from the wells, and then two to three follow-up 
measurements were performed to assess the SPH recovery rates.  The duration of each Phase III  
bail-down test was limited to a single day because the goal of the Phase III testing was to evaluate the 
general Site response to repeated extraction of SPH over an extended period (i.e., November 2011 through 
January 2012), rather than the response to a one-time SPH removal event. 
 
The thickness of SPH in the monitoring wells ranged between 0.48 and 5.18 feet on November 30, 2011; 
0.24 to 4.16 feet on December 12, 2011; and 0.40 to 4.63 feet on January 5, 2012.  Similar to the Phase II 
test, the volume of SPH removed from each well was more than the volume contained in the well, so SPH 
recovery is expected to be representative of the surrounding formation.  The volumes of SPH removed and 
the recovery rates are tabulated in Appendix E.   
 
3.8  Well Decommissioning 

Monitoring wells AW-23 and AW-29 were decommissioned by Drilling Solutions, Inc. by over-drilling on 
December 13, 2010 and January 31, 2011, respectively.  The over-drilled borings were backfilled with 
hydrated bentonite.  Drill cuttings were contained in 55-gallon drums and disposed of as discussed in 
Section 3.9. 
 
3.9  Investigation Derived Waste 

The investigation-derived waste (IDW), consisting of soil, purged SPH/water, and decontamination water, 
was placed in properly labeled drums.  Personal protective equipment (PPE) was disposed of in appropriate 
garbage receptacles.  The IDW soil was characterized as non-hazardous waste.  Based on the benzene 
concentrations, the mixed purged SPH/decontamination water was characterized as hazardous waste.  The 
IDW soil was transported to the Waste Management Superior Landfill in Savannah, Georgia for disposal on 
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March 24, 2011.  The SPH/decontamination water was transported to the Chemical Waste Management 
Emelle, Alabama facility for disposal on March 1, 2011.  SPH and purge water during the Phase III bail-down 
event was managed and disposed of by contractors working on behalf of the refinery. 
 

4.0  Results 

This section provides the results of the field activities, including lithology encountered, field screening results, 
and bail-down test data. 
 
4.1  Lithology 

Lithology generally consisted of silty sand and sand with occasional lenses of clay between the ground 
surface and approximately 20 feet bgs.  Gravelly sand was encountered in the upper 5 feet of boring AW-75 
and AW-77.  Medium sand was encountered in the upper 5 feet of boring AW-78 and between 16 and  
20 feet in boring AW-79.  The soil was generally brown to reddish-brown, with some gray coloration.  
Greenish-gray to black-colored soil was encountered between approximately 6 and 12 feet bgs in borings 
AW-76 through AW-79, the depth interval that corresponds to the typical depth to groundwater in that portion 
of the Site.  Lithologic logs are presented in Appendix D. 
 

4.2  Field Screening Observations  

Field screening results for each exploration are presented in the lithologic logs in Appendix D.  As noted 
above, PID screening and sheen tests were conducted on soil cores every 2 to 3 feet of each boring.  VOCs 
were not detected by the PID in boring AW-75, and VOC concentrations did not exceed 85 parts per million 
(ppm) in boring AW-77.  PID readings were higher in borings AW-76, AW-78, and AW-79.  In boring AW-76, 
PID readings ranged between approximately 100 and 500 ppm in the interval between 7 and  
19 feet.  In borings AW-78 and AW-79, PID readings were highest in the interval between 6 and 10 feet.  
Overall, PID readings up to 1,945 ppm were measured in soil approximately 9 to 10 feet bgs in boring  
AW-78.  In general, the soil intervals that exhibited elevated PID readings correspond to the approximate 
groundwater interface.  Sheen on soil was generally observed in the depth intervals that correspond to the 
highest PID readings.   
 
4.3  Extent of SPH  

SPH was present in monitoring wells south (upgradient) of the Polywall at thicknesses ranging between 0.01 
and 14.02 feet, with the greatest thickness of SPH measured in well AW-54.  The SPH data collected south 
of the Polywall were generally consistent with historically collected data and indicate that SPH are 
widespread in the subsurface south of the Polywall. 
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North of the Polywall, the extent of SPH appears limited.  SPH was absent from new monitoring wells  
AW-75 through AW-79 shortly after installation.  During the Phase III bail-down testing, the SPH thickness in 
monitoring well AW-62 ranged from 0.24 to 0.54 foot.  The thickness of SPH in well AW-62 was the lowest 
amount measured since 1991.  Prior to the December 2010 gauging event, SPH thickness in well AW-62 
has fluctuated between approximately 1 and 7 feet, with no obvious overall increasing or decreasing trends.  
It is unclear if the SPH at well AW-62 consists of residual SPH that was present in that area prior to 
installation of the Polywall or if the SPH is migrating from sources upgradient of the Polywall.  The only 
known penetration through the Polywall is the oil/water separator outfall.  Well AW-77 is located between the 
outfall and well AW-62.  The absence of SPH from well AW-77 suggests that SPH observed in well  
AW-62 are not migrating to that area as a result of leakage through the Polywall at the outfall penetration.  
The presence of limited SPH north (downgradient) of the Polywall, relative to levels measured south of the 
Polywall, suggests that the Polywall is limiting or preventing the migration of SPH from the Site toward the 
Savannah River.  
 
4.4  Estimate of Recoverability of SPH  

Based on data collected during the Phase I and II bail-down tests, conducted in April 2010 and February 
2011, the SPH thicknesses in the formation around the tested wells were typically on the order of about  
0.1 foot (and less than 0.5 foot in all wells), and sustainable SPH recovery rates at individual wells are 
expected to range between approximately 0.1 and 0.3 gallon per day (higher initially and then decreasing 
with time).  During the three-day Phase II bail-down test, SPH was removed from the wells and surrounding 
sandpack, and multiple instances of SPH removal and recovery were used in each well to assess both the 
volumetric rate of SPH recovery and the stable SPH thickness.  These assessments were made by 
estimating the asymptotes of the plots of SPH recovery rate and thickness (included in Appendix F), which 
represent the SPH thickness in the formation outside of the well filter pack and the recovery rate initially 
attributed to that thickness.  Approximately five tidal cycles occurred over the duration of the February 2011 
bail-down tests; therefore, the bail-down data are useful for evaluating the overall recoverability of SPH 
during both rising and falling tides.   
 
Observations made during the subsequent Phase III bail-down tests suggest that SPH thicknesses were 
somewhat thicker than seen during Phase II (perhaps as a result of seasonal fluctuations or variable 
groundwater elevations), with several wells showing short-term recovery thicknesses of more than 1 foot.  
Short-term recovery rates were also quicker than seen during Phase II – translating to sustainable extraction 
rates that are estimated to be on the order of 0.1 to 0.6 gallon per day.  Detailed evaluation of the recovery 
rate data, however, was limited by the limited duration of the Phase III SPH extraction sessions. 
 
The results of the bail-down tests suggest that the volume and mobility of the SPH at the Site are sufficient 
to warrant the design and operation of an SPH recovery system.  Effective SPH recovery systems may 
include belt skimmers (in wells and/or recovery trenches), pneumatic skimmers, or other methods. 
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4.5  Conclusions  

Monitoring wells AW-75 through AW-79 were installed, SPH thicknesses were gauged, and bail-down tests 
were conducted to obtain the data necessary to evaluate the extent of SPH at the northern portion of the 
Site and to design an effective SPH recovery system.  No SPH was observed in the newly installed wells, 
suggesting that significant SPH is not migrating from the Site to the waterfront area in the vicinity of the new 
wells.  The distance between monitoring wells downgradient of the Polywall ranges between 100 and  
300 feet; therefore, it is possible that SPH is present in the subsurface at unexplored areas. 
 
A limited amount of SPH (0.24 to 0.54 foot) was detected in well AW-62, which is north (downgradient) of the 
Polywall.  The presence of SPH in well AW-62 is consistent with previous SPH gauging events, although the 
measured thickness is less than amounts measured since 1991.  It is unclear if the limited amount of SPH 
measured in well AW-62 is the result of leakage through the Polywall or is associated with residual SPH that 
was present in that area prior to construction of the Polywall.  
 
In general, SPH thicknesses north of the Polywall are small relative to thicknesses measured south 
(upgradient) of the Polywall.  The relative difference of SPH thicknesses north and south of the barrier 
suggests that the Polywall is currently effective for preventing or limiting the migration of SPH toward the 
Savannah River.  The service life of the Polywall is unclear, due to the limited information available about the 
design and installation of the Polywall and because empirical data describing the general durability of HDPE 
geomembranes (particularly in contact with SPH and dissolved petroleum constituents) are limited (Rowe 
and Sangam, 2002).  Based on the uncertainty about the long-term effectiveness of the Polywall, the 
presence of extensive SPH at the Site, and the proximity of the Site to the Savannah River, SPH removal 
efforts are likely warranted. 
 

5.0  Evaluation of SPH Removal Options 

Initial SPH recovery rates in monitoring wells are expected to range between 0.1 and 0.6 gallon per day per 
well, an amount sufficient to warrant the design of an SPH recovery system.  An SPH recovery system 
should be designed to reduce the amount of SPH the south of the Polywall, in the vicinity of well AW-62, and 
at the east side of the site, near well AW-45.  Conceptually, a recovery system consisting of skimmers 
(pneumatic or belt) installed in recovery wells and/or trenches near the Polywall may be an effective 
approach for removing SPH from the subsurface and reducing the risk of migration to the Savannah River.  
The actual design of the system should be determined based on overall project goals, refinery 
requirements/limitations, and subsurface conditions. 
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5.1  Purpose 

The purpose of the system installation being considered for the Site is to recover SPH that has accumulated: 
 (1) on the south (upgradient) side of the Polywall; (2) north of the Polywall, in the vicinity of well AW-62; and 
(3) at the east side of the Site, in the vicinity of well AW-45 (collectively, the “treatment area”).  The purpose 
of removing SPH is to reduce the potential for SPH leakage through or around the Polywall and to minimize 
the potential for SPH impacts to the Savannah River and other off-site property.   
 
Other areas of the Site that have measurable thicknesses of SPH are not included in the scope of this 
removal evaluation because SPH in those areas present a lesser risk of impacts to off-site property and 
other remedial alternatives may be more appropriate for addressing petroleum hydrocarbons in soil and 
groundwater in those areas. 
 
5.2  Design Considerations 

Based on the results of the SPH bail-down tests completed in Site monitoring wells, the SPH is estimated to 
be present in Site soil at thicknesses that are as much as 0.5 to 1.0 foot (apparently varying with season 
and/or water levels).  Initial recovery rates from a single well point were estimated at rates of 0.1 to  
0.6 gallon per day.  A wide range of SPH recovery equipment is available that can address SPH under these 
conditions, including passive submerged skimmers, active submerged skimmers, above-grade skimmers 
(i.e., belt skimmers), and pumped fluid recovery (submerged or applied-vacuum pumping).  The observed 
viscosity of the SPH would require specialty equipment for submerged skimmers (passive or active), but 
such equipment is available.  Significant tidal fluctuations (as much as 6 feet) have been observed in 
monitoring wells representative of portions of the target SPH recovery area (particularly north of the 
Polywall). 
 
5.3  Remedial Alternative Screening 

A description of several alternatives for removing SPH at the treatment area is presented below, along with a 
discussion of implementability and costs.  For comparison purposes, the costs for the following remedial 
alternatives have been estimated based on the assumption that: (1) there will be negligible SPH recharge 
from inland (south) areas of the Site to the general remediation area; and (2) the proposed alternatives are 
not intended to remediate conditions outside of the deployment area (i.e., the alternatives will not address 
conditions in the tank fields).  If significant SPH recharge from inland areas occurs, the timeframe and costs 
for remediation will increase; however, the relative effectiveness of the following alternatives will remain 
unchanged.  The remedial alternatives, screening presented below is summarized in Table 3. 
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5.3.1  Alternative 1 - Passive Skimming 

Under this alternative, passive SPH skimmers would be installed in recovery wells, which would be spaced 
at approximately 20-foot intervals in the treatment area.  The passive skimmers do not require electricity or a 
source of compressed air; therefore, no aboveground structures would be required.  SPH that accumulates 
in the skimmers would be manually removed and emptied into holding tanks or drums at regular intervals.   
 
The effectiveness of passive skimming equipment is limited because:  (1) the capture radius is small; and (2) 
equipment is not available that will cover the full range of groundwater level fluctuations (particularly for 
viscous petroleum products).  Skimmers are ineffective when water levels drop below the unit and when the 
units are submerged.  The water level fluctuations would require that the vertical positions of the skimmers in 
the wells be frequently adjusted.  This alternative would have minimal impact above ground once the 
installation was complete (wellheads can be completed in small sub-grade vaults/monuments). 
 
Due to the relatively inefficient SPH recovery expected from passive skimmers, the SPH recovery period is 
anticipated to be in the range of 20 years.  The estimated cost for installation, operation, and maintenance of 
Alternative 1 is $816,000.   
 
5.3.2  Alternative 2 - Active Skimming 

Under this alternative, pneumatically driven SPH skimmers would be installed in recovery wells, which would 
be spaced at approximately 40-foot intervals in the treatment area.  The skimmers would pump recovered 
SPH to holding tanks for periodic recovery and disposal.  The pumps will require a source of pressurized air 
(compressors or pressurized air tanks).  A compressor could service multiple skimmers. Shallow trenching 
would be required for installation air delivery and SPH recovery systems.     
 
The effectiveness of active skimming equipment would be limited because:  (1) active skimming equipment 
is not available that will cover the full range of groundwater level fluctuations (particularly for viscous 
petroleum products).  Skimmers are ineffective when water levels drop below the unit and when the units are 
submerged.   The water level fluctuations would require that the vertical positions of the skimmers in the 
wells be frequently adjusted.  This alternative would have minor impacts above ground once installation is 
complete (wellheads can be completed in small vaults/monuments and compressor/tank units can be 
housed in small shed structures. 
 
The SPH recovery period is anticipated to be in the range of 15 years.  The estimated cost for installation, 
operation, and maintenance of Alternative 2 is $846,000. 
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5.3.3  Alternative 3 – Gallery Trench 

Under this alternative, a trench would be excavated along the upgradient side of Polywall; porous backfill 
and perforated piping would be installed in the trench to capture SPH and direct it to manhole sumps, 
spaced at approximately 100-foot intervals.  Due to large fluctuations in groundwater levels, a piping network 
capable of addressing 6 feet of water level fluctuation would be necessary.  Large skimmers would collect 
SPH from the sumps and store it in temporary holding tanks.  The skimmers would require a source of 
electricity and monthly maintenance. 
 
Excavation of a gallery trench would present significant logistical challenges, given the extensive 
aboveground and underground infrastructure near the Polywall and the presence of shallow, impacted 
groundwater.  Excavated soil may require off-site disposal as a solid waste.  Dewatering would likely be 
required during excavation, requiring costly treatment and disposal of extracted groundwater and SPH.  This 
alternative would have minor aboveground impacts after the trench was constructed and backfilled, including 
skimmers in approximately 8 small sheds. 
 
This alternative would not address SPH in the vicinity of monitoring well AW-45 or downgradient of the 
Polywall, near well AW-62.  SPH in those areas could be addressed using a limited version of alternatives 1, 
2, or 5. 
 
The SPH recovery period for the gallery trench alternative is assumed to be 10 years.  Annual costs include 
skimmer power, monthly maintenance, and disposal of recovered SPH.  The estimated cost for installation, 
operation, and maintenance of Alternative 3 is $842,000.  If Alternative 3 was augmented by treatment 
systems near wells AW-45 and AW-62, using limited versions of Alternatives 1, 2, or 5, total costs would 
approach $922,000. 
 
5.3.4  Alternative 4 – Total Fluids/Groundwater Extraction 

Under this alternative, extraction wells and pumps would be installed along the upgradient side of the 
Polywall at approximately 100-foot intervals, and near wells AW-45 and AW-62.  The volume of removed 
fluids is assumed between 100 and 200 gallons per minute (gpm; will require pilot testing to verify prior to a 
design).  Water and SPH extracted from the wells would be processed using a  
high-efficiency oil-water separator and air-stripper.  Treated water would be discharged to the Savannah 
River under a National Pollution Discharge Elimination System (NPDES) permit (if practicable).  Recovered 
SPH would be stored in a tank, pending off-site disposal.  Piping and trenching would be required from wells 
to the treatment system.  The pumps would require a source of electricity and monthly maintenance. 
 
Infrastructure for the processing of extracted water does not currently exist at the Site.  The inclusion of 
groundwater pumping or total-fluids pumping could accelerate the SPH recovery and could require fewer 
extraction points than an SPH-only recovery system, as the radius of influence of the extraction point may be 
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greater.  However, the cost for handling and treating the extracted groundwater, particularly during high tide 
stages, would be large (both for installation and ongoing operation).  The most cost-effective approach for 
disposing of treated groundwater would be to discharge it to the Savannah River under an NPDES permit.  
The availability and conditions of an NPDES permit for discharge of treated water are unclear.  If an NPDES 
permit is available, and tertiary treatment is required (i.e., activated carbon), costs would increase.  If an 
NPDES permit is unavailable, off-site disposal of recovered water would be required, which would 
significantly increase costs.   
 
The SPH recovery period for this alternative is assumed to be 6 years.  Annual costs include 
pump/treatment system power, monthly maintenance, discharge sampling/reporting, and disposal of 
recovered SPH.  The estimated cost for installation, operation, and maintenance of Alternative 4 is 
$759,000. 
 
5.3.5  Alternative 5 – Belt Skimmers 

Under this alternative, belt skimmers would be installed in recovery wells spaced approximately 40 feet apart 
at the treatment area.  Belt skimmers are especially effective at removing heavier SPH (such as present at 
the Site) and will operate across the range of water levels at the Site.  The capacity of belt skimmers to 
operate across a wide range of water levels minimizes operations and maintenance requirements.  The belt 
skimmers would be housed in small aboveground structures located at each recovery well.  Recovered SPH 
would be discharged to holding drums, also stored in the small structures, for periodic recovery and disposal. 
 The pumps will require a source of electricity.  Shallow trenching would be required to provide electrical 
power to each unit.  The units operate independently; therefore,  
shut-downs only affect a single unit. 
 
This alternative would result in minor disruptions to Facility operations during installation and would have 
minor impacts above-ground once installation is complete (wellheads can be completed in small 
vaults/monuments and compressor/tank units can be housed in small shed structures.  Shallow trenching 
would be required to provide electrical power to each unit.    
 
The SPH recovery period is anticipated to be in the range of 10 years.  Annual costs include electrical 
power, monthly maintenance, and disposal of recovered SPH. The estimated cost for installation, operation, 
and maintenance of Alternative 5 is $618,000. 
 
5.3.6  Selection of Alternative 

Given the considerations of available SPH recovery equipment discussed above, the most applicable 
technology for meeting the design scope and purpose would be belt skimmers.  Belt skimmers are capable 
of handling large fluctuations in groundwater elevation, are well-suited to viscous SPH, and would likely 
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require less operations and maintenance than other SPH removal equipment.  The costs for installation of 
belt skimmers are also significantly lower than a total-fluids or groundwater extraction system. 
 
5.4  Conceptual Design 

Long-term operation of a belt skimmer system is expected to recover SPH from a radius of at least  
20 feet around an individual extraction well.  The basis of the SPH recovery system is therefore based on a 
series of extraction points on 40-foot centers on the upgradient side of the Polywall; at least one belt 
skimmer north of the Polywall, near well AW-62; and six extraction points on 40-foot centers, adjacent to the 
eastern property boundary, near well AW-45.  A conceptual belt skimmer system layout and schematic 
design are shown on Figures 8 and 9.  The specific locations for each extraction well would be determined 
based on facility infrastructure and access limitations and in coordination with refinery personnel.  The actual 
number of extraction wells would be refined based on subsurface explorations conducted during the 
installation of the recovery system.  The modular nature of the belt-skimmer equipment (being comprised of 
individual units) also allows for adaptation of the system to a variety of operating conditions – such as 
implementing the system in phases (allowing data collected in earlier phases to refine the implementation of 
later phases) or adding/removing skimmer units as needed to reflect changing site conditions. 
 
Each extraction point would include the following components: 

 Installing a 4-inch-diameter extraction well to a depth of approximately 20 feet bgs and screened 
across the full range of expected depths to groundwater.  The well screen would be coarse-slotted 
screen (0.020 or greater) to accommodate the viscous SPH.  The well casing would stick up about 
a foot from the ground surface to penetrate the floor of the containment shed (discussed below). 

 Assembling a ventilated shed over each of the well casings to enclose the belt skimmer (for 
protection from inclement weather, corrosion, and accidental damage).  The sheds (nominally  
4 feet by 6 feet) would be designed for hurricane-strength winds and would be securely attached to 
the ground.  The penetration of the well casing through the floor of the shed would be sealed to 
prevent the release of a potential spill to the ground beneath the shed.  The shed would be well 
ventilated to prevent the potential for vapor accumulation (such as with screened wall sections).  An 
indicator light would be mounted on the outside of the shed to provide notification of a full product 
drum. 

 Installing a belt skimmer (such as the Abanaki PetroXtractor), including a petroleum-compatible 
drum for collecting recovered SPH, a redundant high-level shut-off for the belt skimmer, and 
secondary containment for the SPH collection drum.  The skimmer equipment would be intrinsically 
explosion proof.  The skimming belt length would be installed to cover the full range of likely 
groundwater depths. 

 Installing electrical power for each unit (consisting of 115VAC single-phase power).  The specific 
source of electrical power would be coordinated with the facility. 



  

 

NuStar Asphalt Refining, LLC  Page 18 
Well Installation, SPH Gauging, and Remedial Options Report 
August 8, 2012 
1634-03 

 
Each belt skimmer unit would operate independently, and would shut off when the associated SPH collection 
drum is full (and an indicator light would be triggered for visual identification of system status).  Maintenance 
of the system would require collection of the recovered SPH (possibly by routine vacuum truck service), 
periodic preventative maintenance of the skimmer equipment, and repair/replacement as needed. 
 
The estimated costs for installation of the belt skimmer system are on the order of $300,000, broken down 
as follows: 

 $3,000 for the installation of each of 28 extraction wells ($84,000 total); 

 $5,000 for each belt skimmer unit (up to $140,000 total, depending on the implementation 
approach); 

 $1,500 each for the shed and installation of each unit ($42,000); and 

 $40,000 for electrical supply. 
 
Variations of the installation program (i.e., a phased approach or an adaptive installation of fewer skimmers 
initially) would reduce the initial capital cost but may extend the duration of the SPH recovery period.  The 
expected costs for installation and operations and maintenance of the selected product removal system, and 
a phase installation approach can be further refined as part of a remedial design report.   
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Table 1 — Groundwater Elevation and SPH Thickness Data - December 2010
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 
Elevation 5

(Feet MSL) 

Depth to
Product8

(Feet BTC)

Product 
Thickness

(Feet)

AW-9 12/13/2010 13.50 15.90 1.36 11.50 4.40
AW-10 12/13/2010 13.90 15.28 1.75 11.62 3.66
AW-11 12/13/2010 13.64 14.98 1.59 11.55 3.43
AW-32 12/13/2010 14.39 11.60 2.80 11.59 0.01
AW-45 12/13/2010 15.13 13.75 2.27 12.71 1.04
AW-51 12/13/2010 12.75 17.46 1.42 10.28 7.18
AW-54 12/13/2010 10.66 18.26 4.37 4.24 14.02

AW-56 6,7 12/13/2010 12.65 15.93 1.02 10.89 5.04

AW-62 7 12/13/2010 7.70 10.33 -2.37 10.03 0.30
AW-65 12/13/2010 13.26 14.62 0.91 11.96 2.66
AW-68 12/13/2010 13.80 17.14 1.14 11.89 5.25
AW-74 12/13/2010 9.96 13.12 0.60 8.72 4.40

Notes:
1.   TOC Elevation - Top of casing elevation.
2.   Feet MSL = Feet above mean sea level.
3.   Feet BTC = Feet below top of casing.
4.   Surveyed on March 5-6, 2009 and February 11, 2011.

8.    Groundwater elevations were corrected in wells where measurable separate-phase petroleum hydrocarbons were presen
       using the following equation and assuming the specific gravity detailed in note 5.
       (based on back-calculations from previous reports for this project):

pg hg

pw

where:
water level elevation = top of casing elevation + [hw - dw];

hw = depth to groundwater correction; pw = density of water; and
dw = depth to groundwater measuring point; hg = product thickness.
pg = density of separate-phase hydrocarbons;

Savannah, Georgia

hw = 

5.   The average specific gravity of 0.854 gram per cubic centimeter was determined during June 2009 by
      Conestoga-Rover and Associates (CRA).

7.    The FIREHOUSE well is assumed to be well AW-62 based on figures contained in the August 1995 Geraghty & Miller, Inc.
       Site Evaluation and Remedial Alternatives .

6.    The TRUCK LOADING well is assumed to be well AW-56 (RW-56) based on figures contained in the August 1995 Geraghty & Miller, Inc
       Site Evaluation and Remedial Alternatives .

Well Installation, SPH Gauging, and Remedial Options Report
NuStar Savannah Refinery
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Table 2 — Groundwater Elevation and SPH Thickness Data - January/February 2011
NuStar Savannah Asphalt Refinery

Well ID Date
Casing Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 
Elevation 5

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

AW-10 2/3/2011 13.90 14.10 -0.20 11.33 2.77
AW-11 2/3/2011 13.64 14.05 -0.41 11.35 2.70
AW-51 2/2/2011 12.75 15.57 -2.82 10.08 5.49
AW-56 2/2/2011 12.65 15.19 -2.54 10.57 4.62
AW-65 2/4/2011 13.26 12.67 0.59 10.84 1.83
AW-68 2/4/2011 13.80 12.91 0.89 11.97 0.94
AW-74 2/2/2011 9.96 11.40 -1.44 10.52 0.88
AW-75 1/31/2011 9.72 10.51 -0.79 -- --
AW-76 2/5/2011 10.12 10.08 0.04 -- --
AW-77 2/5/2011 8.20 13.51 -5.31 -- --
AW-78 2/5/2011 9.01 6.35 2.66 -- --
AW-79 2/5/2011 7.73 9.73 -2.00 -- --

Notes:
1.   TOC Elevation - Top of casing elevation.
2.   Feet MSL = Feet above mean sea level.
3.   Feet BTC = Feet below top of casing.
4.   Surveyed on March 5-6, 2009 and February 11, 2011.

7.  Groundwater elevations were corrected in wells where measurable separate-phase petroleum hydrocarbons were presen
       using the following equation and assuming the specific gravity detailed in note 5.
       (based on back-calculations from previous reports for this project):

pg hg

pw

where:
water level elevation = top of casing elevation + [hw - dw];

hw = depth to groundwater correction; pw = density of water; and
dw = depth to groundwater measuring point; hg = product thickness.
pg = density of separate-phase hydrocarbons;

Savannah, Georgia

hw = 

5.   The average specific gravity of 0.854 gram per cubic centimeter was determined during June 2009 by
      Conestoga-Rover and Associates (CRA).
6.    -- = Not available or not applicable.

Well Installation, SPH Gauging, and Remedial Options Report
NuStar Savannah Refinery
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Note:  Base map prepared from USGS 7.5-minute quadrangle of Garden City, GA, dated 1980 and Savannah, GA-SC, dated 1978 as provided by TerraServer-USA.
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
April 21, 2010 
 
 
Amanda Spencer, Project Manager 
Ash Creek Associates, Inc. 
3015 SW 1st Avenue 
Portland, OR 97201-4707 
 
Dear Ms. Spencer:   
 
Included are the results from the testing of material submitted on April 20, 2010 from 
the NuStar Savannah, GA, F&BI 004198 project.  The product and water samples 
submitted for forensic evaluation arrived in good condition.  Upon arrival, the samples 
AW-62, AW-51, OWS, River Water, and Out Fall were placed in a refrigerator 
maintained at 4°C until removed for sample processing.   
 
The samples AW-62, AW-51, OWS, River Water, and Out Fall were diluted/extracted 
and analyzed using a gas chromatograph with a flame ionization detector (GC/FID).  
The data generated yielded information on the boiling range and general chemical 
composition of the material present.  The GC/FID traces are enclosed.  A GC/FID trace 
of a standard consisting of normal alkanes is also provided for reference purposes.   
 
Please contact us if additional consultation is needed by our firm in the interpretation 
of the analytical results provided.  We appreciate this opportunity to be of service to 
you and hope you will call if you should have any questions.  We will hold your samples 
for 30 days before disposal unless directed otherwise. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Bradley T. Benson 
Chemist 
 
Enclosures 
c:  Kirsten White, Ashleigh Fines, Nicole LaFranchise 
es/BTB 
ASA0421R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
Date of Report:  04/21/10 
Date Received:  04/20/10 
Project:  NuStar Savannah, GA, F&BI 004198  
Date Extracted:  04/20/10 
Date Analyzed:  04/20/10 
 

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
AW-62 The GC trace using the flame ionization detector (FID)  

showed the presence of a mixture of low and medium boiling 
compounds.  The patterns displayed by these peaks are 
indicative of gasoline or similar materials as well as a middle 
distillate such as diesel fuel No. 2 or heating oil. 
 
The low boiling compounds appear as a ragged pattern of 
peaks eluting from n-C7 to n-C12.  This correlates with a 
temperature range of approximately 100°C to 220°C. 
Within this range, the GC/FID trace showed a low level or 
absence of peaks which are indicative of toluene, 
ethylbenzene, and the xylenes.  The low level or absence of 
these constituents indicates that, if present, the gasoline 
present has undergone extensive degradation. 
 
The medium boiling compounds appear as an irregular 
pattern of peaks on top of a broad hump or unresolved 
complex mixture (UCM).  This material elutes from n-C12 to 
n-C26 showing a maximum near n-C18.  This correlates with 
a temperature range of approximately 220°C to 410°C with a 
maximum near 320°C.  Within this range, the dominant 
peaks present are indicative of isoprenoids including 
norpristane, pristane, and phytane.  A discernible pattern of 
peaks characteristic of the normal alkanes was not present.  
The abundance of isoprenoids in conjunction with the 
apparent absence of normal alkanes indicates that the fuel 
present has undergone substantial biological degradation. 
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   
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Date of Report:  04/21/10 
Date Received:  04/20/10 
Project:  NuStar Savannah, GA, F&BI 004198  
Date Extracted:  04/20/10 
Date Analyzed:  04/20/10 
 

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
AW-51 The GC trace using the flame ionization detector (FID)  

showed the presence of a mixture of low and medium boiling 
compounds.  The patterns displayed by these peaks are 
indicative of gasoline or similar materials as well as a middle 
distillate such as diesel fuel No. 2 or heating oil. 
 
The low boiling compounds appear as a ragged pattern of 
peaks eluting from n-C7 to n-C12.  This correlates with a 
temperature range of approximately 100°C to 220°C. 
Within this range, the GC/FID trace showed a low level or 
absence of peaks which are indicative of toluene, 
ethylbenzene, and the xylenes.  The low level or absence of 
these constituents indicates that, if present, the gasoline 
present has undergone extensive degradation. 
 
The medium boiling compounds appear as an irregular 
pattern of peaks on top of a broad hump or unresolved 
complex mixture (UCM).  This material elutes from n-C12 to 
n-C26 showing a maximum near n-C18.  This correlates with 
a temperature range of approximately 220°C to 410°C with a 
maximum near 320°C.  Within this range, the dominant 
peaks present are indicative of isoprenoids including 
norpristane, pristane, and phytane.  A discernible pattern of 
peaks characteristic of the normal alkanes was not present.  
The abundance of isoprenoids in conjunction with the 
apparent absence of normal alkanes indicates that the fuel 
present has undergone substantial biological degradation. 
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   
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Date of Report:  04/21/10 
Date Received:  04/20/10 
Project:  NuStar Savannah, GA, F&BI 004198  
Date Extracted:  04/20/10 
Date Analyzed:  04/20/10 
 

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
OWS The GC trace using the flame ionization detector (FID)  

showed the presence of medium boiling compounds.  The 
patterns displayed by these peaks are indicative of a residual 
fuel oil such as fuel oil No. 4, No. 6 or similar materials. 
 
The medium boiling compounds appear as a regular pattern 
of peaks on top of a broad hump or unresolved complex 
mixture (UCM).  This material elutes from n-C14 to n-C32 
showing a maximum near n-C21.  This correlates with a 
temperature range of approximately 250°C to 470°C with a 
maximum near 360°C. 
 
Within this range, peaks are present which are indicative of 
normal alkanes as well as isoprenoids.  The relative 
abundance of the normal alkanes and isoprenoids indicates 
that a mixture of degraded and relatively undegraded fuel 
may be present in the sample. 
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   
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Date of Report:  04/21/10 
Date Received:  04/20/10 
Project:  NuStar Savannah, GA, F&BI 004198  
Date Extracted:  04/20/10 
Date Analyzed:  04/20/10 
 

RESULTS FROM THE ANALYSIS OF THE PRODUCT SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
River Water The GC trace using the flame ionization detector (FID)  

showed the presence of medium boiling compounds.  The 
patterns displayed by these peaks are indicative of a residual 
fuel oil such as fuel oil No. 4, No. 6 or similar materials. 
 
The medium boiling compounds appear as a regular pattern 
of peaks on top of a broad hump or unresolved complex 
mixture (UCM).  This material elutes from n-C11 to n-C32 
showing a maximum near n-C21.  This correlates with a 
temperature range of approximately 200°C to 470°C with a 
maximum near 360°C. 
 
Within this range, peaks are present which are indicative of 
normal alkanes as well as isoprenoids.  The relative 
abundance of the normal alkanes and isoprenoids indicates 
that a mixture of degraded and relatively undegraded fuel 
may be present in the sample. 
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   
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Date of Report:  04/21/10 
Date Received:  04/20/10 
Project:  NuStar Savannah, GA, F&BI 004198  
Date Extracted:  04/20/10 
Date Analyzed:  04/20/10 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
Out Fall The GC trace using the flame ionization detector (FID)  

showed the absence of low, medium, and high boiling 
compounds.  The detection limits for this analysis are 
approximately 50, 100, and 250 ppm for gasoline, diesel, and 
motor oil, respectively.   
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   
 



7 o a E 0 f a o I

I 3 o
J

N
o

s
o

o
{

@
(

o
d

l
t

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
>

>
F

d
c

n
c

)E
C

a
fd

>
E

E
E

P
E

F
tr

O
E

3
"

S
H

3
H

:^
 

[!
 

:.
' 

.

H
X

z
?

o
 E

s
ti ?u a z

o
z

I
P

N
f

"
O o

F
)

r o / .t] U J

o o o J o o o J C
tl o o N o o o N o o o (t o o o (, o b o



n 0 a o o f, a lo

J 3 o

i
+

t
^

u
N

o
o

A
s

o
o

o
o

q
r

a
q

r
a

q
o

o
o

o
o

o
o

o
a

a
a

a
a

o
o

o
o

o
o

o
o

4
4

a
9

0
0

0
0

0
0

0
0

0
o

o
o

o
o

o
o

o
o

o
o

o
6

o
>

>
F

d
c

a
o

ts
rr

:u
>

E
E

E
P

=
E

H
(

1
;

:
E

e
N

ld
X

tr
o

td
;.

5
!?

-.
- 

ld
 :

'-
 -

S
x

z
E

o
 

b
&

F
I

H

)+
l

?v a z z H F
I '

o
o

E o o p o / T
I g J



n 0 a ! 0 l a 0 I

J 3 0

r
r

N
N

O
0

S
$

o
o

o
o

{
.

.
1

q
r

a
q

o
o

o
o

o
o

o
o

o
o

o
o

4
4

4
9

0
0

0
0

0
0

0
0

0
0

0
a

a
9

a
o

o
o

o
o

o
o

o
0

0
0

o
o

o
o

o
o

o
o

o
o

o
o

0
0

0

o
>

>
F

d
c

n

S
E

H
F

E
E

S
S

E
g

o
td

x
!?

' 
l=

l 
::

19
 i

i 
-r

7
^

 7
1

(r
 

d
;a

F
l td a 2 z h F
 

,.\
O

X o o !0 U / l 0 J



n 0 a o 0 f o 0 I

:l 3 0

+
T

N
N

O
O

S
S

O
O

O
O

q
a

o
o

o
o

o
o

o
o

o
o

o
a

a
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
>

>
F

d
c

a
o

F
d

ta
ld

>
E

E
E

P
S

H
tr

O
E

E
-

lc
E

E
A

t-
o

tS
x

!'
?

' 
|r

t;
/

S
X

z
E

5
 

c
S

E
b

?
h

{
;5 >

td
fr

d
z z r

E
o

O
A o J I o / I o J



n 0 {

.
 i

r
t

-
\

)
N

a
0

f
 

f
 0

0
o

o
{

.
,

1
 

o
o

o
o

d
 

I
q

 9
0

9
 0

 0
0

 0
0

 0
 0

 0
0

0
 0

0
0

 0
0

'
0

 o
4

4
9

4
9

9
9

9
0

0
0

0
0

0
0

0
0

0
0

0
 

0
a

 I
 9

9
 0

0
0

 0
0

0
0

 0
0

0
 0

 0
0

 0
0

 0
 

t
-

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

J l 0

o
>

>
F

d
c

n

s
E

H
F

H
E

S
s

E
H

o
t5

;i
!?

- 
lr

l:
.'

8
X

z
9

l
L

{

o
 

L
id 3
r; >
E

!D
 F

'J
a

'

z z H l.r
 

n
o

x 0 0 9' o a I 0 J

0l 0 0 J 9 0 0 J 0 b 0 N I 0 0 N 0 0 0 (r
)

0 0 0 (t 0 b 0



n 0 a ! 0 l a l0

I l 0

+
r

N
N

0
t

0
$

s
0

0
0

0
{

\
0

0
0

0
d

q 
a 

qr
 

a 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0
9

4
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
4

0
4

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0

N 9 0 0 N 9l 0 0 tt) I 0 0

0 $ N 0 0 l') 0 l 0 J )

J 9 0 0 J !,' 0 0

Q
Z

a
l; E
F

"
D z L^

J

U
)

F
l z U F

(, 0 b 0



n 0 {

i 
r

 
N

 N
 0

 
0

 
|

 
|

 
0

 
0

 
0

 
o

.
.

t
 {

 
o

 
0

 
o

 
0

 
d

 
I

q
r

a
 

a
9

 q
4

0
0

0
0

0
0

u
 0

0
 0

 0
r

 
0

6
 0

 
0

4
9

a
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
6

 
0

9
A

A
A

9
a

a
A

9
A

A
9

A
9

0
0

0
0

0
0

 
|

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

J l 0

0) 0 0 0 (t
) !,1 0 0

o
>

>
F

d
('

)
-

F
d

g
2

!D
>

D
E

E
O

<
E

tr
,^

,H
F

d
e

L
F

d
X

tr
o 

t5
 ;

5 
!.?

-
 

t
i:

/
E

X
.,

E
H

 
=

1
5

O
 

L
ir

l
A

ts
I

j 
t+

l

>
g

F
 

r.
t

U
2 

E
d

>
1

.
>

z
z

d
z H |

H
o

O
A 0 0 9l 0 a 11 U -

J 9 0 0 J ltl 0 0 N I 0 0 N ltt 0 0



H
ff

i
i.

q
 

>
t

d
2

^
:

>
--

J 
r-

 
F

{
G

=
:

4
.

< l

f
F

O
=

;
>

*-
r 

pi
 

f

\
 

t
 

t
r

l
;

F
r

'
7

;
<

9
:

:
-

>
E

=
t

A
A

)
:

]
E

P
=

V
t1

 
r0

 
7,

n
a

)
;

>
>

C
 

A
 

L
I

J

e
3

z
€ 

-l-
 

.-
.1

t
r

L
/

>
t

r
J

a
J

;
A

:
q

t
:

'
P

\
)

H

5
o IF a * I o 3 I I I I lu lo F
e'

t I I +
'

I I I
o

:1 E 7. = 2 i c 7, 't (-
t 2 - z q

z q li

r'
 *

I \ =
l

.I _t J ! C
.

t,

2 ! C 3

.L -0 {^
) q ,v v yJ

I I

) .J ,|
.

C
-,

l- J :
.t '/ = i:

l

v, a
)

7. i -l a a,

a
z

>
\l

 J
r 

E
i'i

 
Y

'J
 v

,
7

-
,

"
,

t
 

n

t"
 ,t

J a
) '.

' 
..

1
-,

' 
-'

.
/

>
<

 
v

--
- 

rl o
,r

|
 

.
n

)

[i 
L

'

t
r

i
,,

) 
-a

i '
t

" (, 2 2 o i - r U

.1
 

^

9
.

1
{

E
A

l
l

I 
rl

; 
s

^
c

o
l

.
-

q

:;
 r

lH
 1

e
a

i
l

S
 E

-
l

a
a

; 
?

;'
lg

;
t

Z
g

l
'

^
=

'
G

e
;

l
D

9

;
a

l
i

r
 

f
^

L
l

a

=
a

l
=

F
^

l
<

G
 

-
!

l

q' 7. .t

a rc - . ftl g E ,l ; ? - ,.
1

7
l r
l

T
'l >
.1

,'
l

/
-

l

r
l

A
i

c
l

'./
. I

?
i

-
l E
I

.-
l

-.
1

-
I

P
l a
l

E
l

<
l

E
I

-
l /j :l |^

, 
I

'l
.l

r
t /,
1

ll -.
1

7
.1

ij
l

?
l

*
l

:
l <
l

_
l }T -:
I

if
l t 7
l

:; r'
A

x
d /.
4 3
l

,1
i z,
N

,i
l

v
t e
l

F
X

?
l

/
1

;
l

:-
l

t
l

.
l

:
t E
I

:I ta
, ii ,l ,l .-
l .t >
:l

'
--

l I ! I i I I I I I I I l I I I I

t, t* l6 la t; l
a

t
- t: t- lr
'

t: t;
]

In t^ l'
/ g "j '), c - a ! c B a ,i ]. I -l I -

O
@

O
 O

a 6 V
)

l-4 ? , = o r f : z tr L a 7 a > 1. '/. 2 tJ
/ _t
_

!: 7 l t ;, I l t: i g i., :_ a
)

=
.

a) .a ; E .: g a a a ! - a



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
 
April 23, 2010 
 
 
 
Amanda Spencer, Project Manager 
Ash Creek Associates, Inc. 
3015 SW 1st Avenue 
Portland, OR 97201-4707 
 
Dear Ms. Spencer:   
 
Included are the results from the additional testing of material submitted on April 20, 
2010 from the NuStar Savannah, GA, F&BI 004198 project.  There are 4 pages 
included in this report.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Bradley T. Benson 
Chemist 
 
Enclosures 
c:  Kirsten White, Ashleigh Fines, Nicole LaFranchise 
es/BTB 
ASA0423R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on April 20, 2010 by Friedman & 
Bruya, Inc. from the Ash Creek Associates, Inc. NuStar Savannah, GA, F&BI 004198  
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Ash Creek Associates, Inc. 
004198-01 AW-62 
004198-02 AW-51 
004198-03 OWS 
004198-04 River Water 
004198-05 Out Fall 
 
 
 
All quality control requirements were acceptable.   
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Date of Report:  04/23/10 
Date Received:  04/20/10 
Project:  NuStar Savannah, GA, F&BI 004198  
Date Extracted:  04/22/10 
Date Analyzed:  04/23/10 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING EPA METHOD 8015M  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
Out Fall 33,000  10,000 92 
004198-05 1/10 
 
 
Method Blank <50 <250 87 
00-0574 MB2  
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Date of Report:  04/23/10 
Date Received:  04/20/10 
Project:  NuStar Savannah, GA, F&BI 004198  
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING EPA METHOD 8015M  
 
Laboratory Code:  Laboratory Control Sample   
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 115 109 63-142 5 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

A1 – More than one compound of similar molecule structure was identified with equal probability. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for this range fell outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte indicated may be due to carryover from previous sample injections. 
 

d - The sample was diluted.  Detection limits may be raised due to dilution. 
 

ds - The sample was diluted.  Detection limits are raised due to dilution and surrogate recoveries may 
not be meaningful. 
 

dv - Insufficient sample was available to achieve normal reporting limits and limits are raised 
accordingly. 
 

fb - Analyte present in the blank and the sample. 
 

fc – The compound is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  The variability is attributed to sample inhomogeneity. 
 

ht - Analysis performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of normal control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte. 
 

j – The result is below normal reporting limits.  The value reported is an estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration is  
an estimate. 
 

jl - The analyte result in the laboratory control sample is out of control limits.  The reported 
concentration should be considered an estimate. 
 

jr - The rpd result in laboratory control sample associated with the analyte is out of control limits.  The 
reported concentration should be considered an estimate. 
 

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the compound indicated is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc – The sample was received in a container not approved by the method.  The value reported should be 
considered an estimate. 
 

pr – The sample was received with incorrect preservation.  The value reported should be considered an 
estimate. 
 

ve - Estimated concentration calculated for an analyte response above the valid instrument calibration 
range.  A dilution is required to obtain an accurate quantification of the analyte. 
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
April 23, 2010 
 
Amanda Spencer, Project Manager 
Ash Creek Associates, Inc. 
3015 SW 1st Avenue 
Portland, OR 97201-4707 
 
Dear Ms. Spencer:   
 
Included are the results from the testing of material submitted on April 22, 2010 from 
the NuStar Savannah Refinery Sump Sample PO. 1634-00, F&BI 004231 project.  The 
sludge sample submitted for forensic evaluation arrived in good condition.  Upon 
arrival, the sample NuStar-M/M Outfall Box (Sump) was placed in a refrigerator 
maintained at 4°C until removed for sample processing.   
 
The sample NuStar-M/M Outfall Box (Sump) was extracted and analyzed using a gas 
chromatograph with a flame ionization detector (GC/FID).  The data generated yielded 
information on the boiling range and general chemical composition of the material 
present.  The GC/FID traces are enclosed.  A GC/FID trace of a standard consisting of 
normal alkanes is also provided for reference purposes.   
 
Please contact us if additional consultation is needed by our firm in the interpretation 
of the analytical results provided.  We appreciate this opportunity to be of service to 
you and hope you will call if you should have any questions.  We will hold your samples 
for 30 days before disposal unless directed otherwise. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Bradley T. Benson 
Chemist 
 
Enclosures 
c:  Kirsten White, Ashleigh Fines. Nicole LaFranchise 
es/KJ 
ASA0423R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
Date of Report:  04/23/10 
Date Received:  04/22/10 
Project:  NuStar Savannah Refinery Sump Sample PO. 1634-00, F&BI 004231  
Date Extracted:  04/22/10 
Date Analyzed:  04/22/10 
 

RESULTS FROM THE ANALYSIS OF THE SLUDGE SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
NuStar-M/M Outfall  The GC trace using the flame ionization detector (FID)  
Box (Sump) showed the presence of medium boiling compounds.  The 

patterns displayed by these peaks are indicative of a residual 
fuel oil such as fuel oil No. 4, No. 6 or similar materials. 
 
The medium boiling compounds appear as a regular pattern 
of peaks on top of a broad hump or unresolved complex 
mixture (UCM).  This material elutes from n-C11 to n-C32 
showing a maximum near n-C21.  This correlates with a 
temperature range of approximately 200°C to 470°C with a 
maximum near 360°C. 
 
Within this range, peaks are present which are indicative of 
normal alkanes as well as isoprenoids.  The relative 
abundance of the normal alkanes and isoprenoids indicates 
that a mixture of degraded and relatively undegraded fuel 
may be present in the sample. 
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Charlene Morrow, M.S. Seattle, WA 98119-2029 
Yelena Aravkina, M.S. TEL: (206) 285-8282 
Bradley T. Benson, B.S. FAX: (206) 283-5044 
Kurt Johnson, B.S. e-mail: fbi@isomedia.com 

 
 
 
April 22, 2010 
 
 
Amanda Spencer, Project Manager 
Ash Creek Associates, Inc. 
3015 SW 1st Avenue 
Portland, OR 97201-4707 
 
Dear Ms. Spencer:   
 
Included are the results from the testing of material submitted on April 21, 2010 from 
the NuStar Savannah, GA, F&BI 004204 project.  The water sample submitted for 
forensic evaluation arrived in good condition.  Upon arrival, the sample Outfall Inlet 
was placed in a refrigerator maintained at 4°C until removed for sample processing.   
 
The sample Outfall Inlet was extracted and analyzed using a gas chromatograph with 
a flame ionization detector (GC/FID).  The data generated yielded information on the 
boiling range and general chemical composition of the material present.  The GC/FID 
traces are enclosed.  A GC/FID trace of a standard consisting of normal alkanes is also 
provided for reference purposes.   
 
Please contact us if additional consultation is needed by our firm in the interpretation 
of the analytical results provided.  We appreciate this opportunity to be of service to 
you and hope you will call if you should have any questions.  We will hold your samples 
for 30 days before disposal unless directed otherwise. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Bradley T. Benson 
Chemist 
 
Enclosures 
c:  Kirsten White, Ashleigh Fines, Nicole LaFranchise 
es/KJ 
ASA0422R.DOC 
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ENVIRONMENTAL CHEMISTS 

 1 

 
Date of Report:  04/22/10 
Date Received:  04/21/10 
Project:  NuStar Savannah, GA, F&BI 004204  
Date Extracted:  04/21/10 
Date Analyzed:  04/21/10 
 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLE 
FOR FORENSIC EVALUATION 

BY CAPILLARY GAS CHROMATOGRAPHY 
USING A FLAME IONIZATION DETECTOR (FID) 

 
Sample ID GC Characterization 
 
Outfall Inlet The GC trace using the flame ionization detector (FID)  

showed the absence of low, medium, and high boiling 
compounds.  The detection limits for this analysis are 
approximately 50, 100, and 250 ppm for gasoline, diesel, and 
motor oil, respectively.   
 
The large peak seen near 25 minutes on the GC/FID trace is 
pentacosane, added as a quality assurance check for this GC 
analysis.   
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Appendix B 

Standard Operating Procedures 
 

 
 
 



STANDARD OPERATING PROCEDURE SOP Number: 2.1 
 Date: November 9, 2009 
STANDARD FIELD SCREENING PROCEDURES Revision Number: 1.1 
 Page: 1 of 2 
 
1. PURPOSE AND SCOPE 
 

This Standard Operating Procedure (SOP) provides instructions for standard field screening.  Field screening 
results are used to aid in the selection of soil samples for chemical analysis.  This procedure is applicable during 
all Ash Creek Associates (ACA) soil sampling operations.   
 

Standard field screening techniques include the use of a photoionization detector (PID) to assess for volatile 
organic compounds (VOCs), for the presence of separate-phase petroleum hydrocarbons using a sheen test.  
These methods will not detect all potential contaminants, so selection of screening techniques shall be based on 
an understanding of the site history.  The PID is not compound or concentration-specific, but it can provide a 
qualitative indication of the presence of VOCs.  PID measurements are affected by other field parameters such 
as temperature and soil moisture.  Other field screening methods, such as screening for dense non-aqueous 
phase liquid (DNAPL) using dye or UV light, are not considered “standard” and will be detailed in the site-specific 
sampling and analysis plan (SAP).   

 

2. EQUIPMENT AND MATERIALS 
 

The following materials are necessary for this procedure: 
 

 PID with calibration gas (record daily calibration/calibration check in field notes); 
 Plastic resealable bags (for PID measurement); and 
 Glass jars or stainless steel bowls (for sheen testing). 

 

3. METHODOLOGY 
 

Each soil sample will be field screened for VOCs using a PID and for the presence of separate-phase petroleum 
hydrocarbons using a sheen test.  If the presence of DNAPL is suspected, then screening using dye and UV light 
may also to be completed.  For information regarding screening using dye or UV light, refer to the site specific 
sampling and analysis plan.   
 
PID lamps come in multiple sizes, typically 9.8, 10.6, and 11.7 electron volts (eV).  The eV rating for the lamp 
must be greater than the ionization potential (in eV) of a compound in order for the PID to detect the compound.  
For petroleum hydrocarbons, a lamp of at least 9.8 eV should be used.  For typical chlorinated alkenes 
(dichloroethene, trichloroethene, tetrachloroethene, or vinyl chloride.), a lamp of at least 10.6 eV should be used.  
The compatibility of the lamp size with the site constituents should be verified prior to the field event and will be 
detailed in the site-specific SAP.   
 
PID Calibration Procedure:  The PID used on-site should be calibrated daily or more frequently if needed.  
Calibration of the PID should be documented in field notes.  Calibrations procedures should be conducted 
according to the manufacturer’s instructions.  .   
 

 

PID Screening Procedure:  
 

 Place a representative portion (approximately one ounce) of freshly exposed, uncompacted soil into a 
clean resealable plastic bag. 

 Seal the bag and break up the soil to expose vapors from the soil matrix. 
 Allow the bag to sit to reach ambient temperature.  Note: Ambient temperature and weather 

conditions/humidity should be recorded in field notes.  Changes in ambient temperature and weather 
during the field work should also be recorded, as temperature and humidity can affect PID readings. 

 Carefully insert the intake port of the PID into the plastic bag.  
 Record the PID measurement in the field notes or boring logs. 

 

Sheen Test Procedure:  
 

 Following the PID screen, place approximately one ounce of freshly exposed, uncompacted soil into a 
clean glass jar or stainless steel bowl. 
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 Add enough water to cover the sample.   
 Observe the water surface for signs of discoloration/sheen and characterize 

 
 

No Sheen (NS) No visible sheen on the water surface 
Biogenic Film (BF) Dull, platy/blocky or foamy film.  
Slight Sheen (SS) Light sheen with irregular spread, not rapid.  May have small spots of 

color/iridescence.  Majority of water surface not covered by sheen. 
Moderate Sheen (MS) Medium to heavy coverage, some color/iridescence, spread is irregular to 

flowing. Sheen covering a large portion of water surface. 
Heavy Sheen (HS) Heavy sheen coverage with color/iridescence, spread is rapid, entire water 

surface covered with sheen.  Separate-phase hydrocarbons may be 
evident during sheen test. 
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1. PURPOSE AND SCOPE 
 

This Standard Operating Procedure (SOP) describes the methods for observing and sampling from push-probes 
(i.e., GeoProbe™).  Subsurface soil cores may be obtained using this system for purposes of determining 
subsurface soil conditions and for obtaining soil samples for physical and/or chemical evaluation.  Grab 
groundwater samples may be collected using temporary well screens.  Soil vapor samples may be obtained 
using temporary well points.  Shallow (less than 50 feet), small-diameter (2-inch max) pre-packed wells may also 
be installed using push-probe equipment.  This procedure is applicable during all Ash Creek Associates (ACA) 
push-probe activities.   
 

2. EQUIPMENT AND MATERIALS 
 

The following materials are necessary for this procedure: 
 

 Traffic cones, measuring tape, spatula, and buckets/drums 
 Sampling equipment (water level probe, pumps, tubing) and laboratory-supplied sample containers   
 Field documentation materials  
 Decontamination materials  
 Personal protective equipment (as required by project Health and Safety Plan) 

 

3. METHODOLOGY 
 

Coring Procedure (Conducted by Drilling Subcontractor):  
 

The sampling procedure includes driving a 2-inch outside-diameter, 5-foot-long, push-probe soil sampler to 
the desired depth using a combination of hydraulic pressure and mechanical hammer blows.  When the 
sampling depth is reached, the pin attaching the sampler's tip is released (if a tip is used), which allows the 
tip to slide inside the sampler (Macro-Core Sampler with removable plastic liner).  The sampler is driven the 
length of the sampler to collect a soil core, which is then withdrawn from the exploration.  When the sampler 
is retrieved from the borehole the drive head/cutting shoe is detached and the liner is removed.  Soil cores 
are collected continuously to the full depth of the exploration unless otherwise specified in a project-specific 
sampling and analysis plan (SAP).  Verify that the subcontractor decontaminates the sampling device (per 
SOP 1.2) prior to its initial use and following collection of each soil sample.         
 

Logging and Soil Sample Collection:  
 

Remove the soil core from the sampler for field screening, description, and placement into sample jars.  Soil 
samples will be collected for field screening and possible chemical analysis on two foot intervals unless 
otherwise specified in a project-specific SAP.  The sampling interval will be determined in the field based on 
recovery, soil variability, and evidence of contamination.  Complete field screening as specified in SOP-2.1.  
Soil samples should be collected using different procedures for volatile on non-volatile analyses, as follows.  

 

 Volatile Analyses.  Sampling for volatile organics analysis (VOA) is different than other routine 
physical or chemical testing because of the potential loss of volatiles during sampling. To limit volatile 
loss, the soil sample must be obtained as quickly and as directly as possible. If a VOA sample is to 
collected as part of a multiple analyte sample, the VOA sample portion will be obtained first. The VOA 
sample should be obtained from a discrete portion of the entire collected sample and should not be 
composited or homogenized.  Sample bottles should be filled to capacity, with no headspace.  Specific 
procedures for collecting VOA samples using the EPA Method 5035 are discussed in SOP 2.7. 

 

 Other Analyses.  Soil samples for non-volatile analyses will be thoroughly homogenized in a stainless 
steel bowl prior to bottling.  Sample homogenizing is accomplished by manually mixing the entire soil 



STANDARD OPERATING PROCEDURE SOP Number: 2.4 
 Date: July 28, 2009 
PUSH-PROBE EXPLORATION PROCEDURES Revision Number: 0.02 
 Page: 2 of 2 
 

sample in the stainless steel bowl with a clean sampling tool until a uniform mixture is achieved.  The 
sample jar should be filled completely. 

 

Any extra soil generated during probing activities will be placed in Department of Transportation (DOT) 
approved drums.   
 

Grab Groundwater Sample Collection:  
 

Collect grab groundwater samples using a sampling attachment with a 4 to 5-foot-long temporary screen 
(specify to drillers whether to use decontaminated stainless steel or disposable PVC.  Also, specify whether 
a filter pack is necessary based on field observations).  Obtain samples using a peristaltic pump unless 
otherwise specified in the SAP with new tubing for each boring.  Record field parameters (e.g., temperature, 
conductivity, and pH) prior to sampling.   
 

Backfilling the Excavation (Conducted by Drilling Subcontractor): 

 

After sampling activities are completed, abandon each exploration in accordance with Oregon Water 
Resources Department (OWRD) regulations and procedures.  The abandonment procedure typically 
consists of filling the exploration with granular bentonite and hydrating the bentonite with water.  Match the 
surface completion to the surrounding materials. 
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1. PURPOSE AND SCOPE 
 

This Standard Operating Procedure (SOP) describes the methods for manual removal of light non-aqueous 
phase liquid (LNAPL); also referred to as separate phase hydrocarbons [SPH]) from groundwater monitoring 
wells.  LNAPL compounds are typically petroleum hydrocarbons which are lighter than water (i.e., float).  This 
procedure is applicable during all Ash Creek Associates (ACA) manual LNAPL removal activities.  Project 
manager instruction or an approved work plan dictate action levels for all manual LNAPL removal activities. 
 

2. EQUIPMENT AND MATERIALS 
 

The following materials are necessary for this procedure: 
 

 Traffic cones, tools, keys, and buckets/drums 
 Product interface probe, sampling bailer, peristaltic pump, and tubing   
 Field documentation materials  
 Decontamination materials  
 Personal protective equipment (as required by project Health and Safety Plan) 

 

3. METHODOLOGY 
 

LNAPL/Water Level Measurement:  
 

 

Measurements of the depth to LNAPL and water will be made to the nearest 0.01 foot using an electronic 
oil/water interface probe in accordance with ACA SOP 2.16 (water level measurement). 
 

Removal by Pumping:  
 

Use an appropriate pump (e.g. peristaltic) in conjunction with an oil/water interface probe to manually 
remove the LNAPL.  This allows the operator to judge the depth of the suction hose relative to the oil-water 
interface and manipulate the depth of the hose so that the floating product is preferentially extracted (i.e., 
minimizing the amount of water removed).  Lower the suction hose into the well and remove the LNAPL until 
the interface probe indicates only a sheen is present.  Estimate the volume of LNAPL removed and record it 
in the field notes.  Purged LNAPL and water will be placed in Department of Transportation (DOT) approved 
drums. 

 

Removal by Bailing:  
 

Lower the sampling bailer (with ball check valve) to the desired depth by suspending the bailer on a rope.  
When removed from the well, the bailer should contain a discrete volume of LNAPL floating on water.  
Empty the water portion of the bailer into a bucket by manually activating the check ball on the bailer.  
Empty the LNAPL portion of the bailer into a second bucket in the same manner.  Continue to remove the 
LNAPL until only a sheen is present (measured using the interface probe).  Estimate the volume of LNAPL 
removed and record it in the field notes.  Purged LNAPL and water will be placed in DOT-approved drums. 
 

O&M Passive Skimmer:  
 

Remove the passive skimmer from the well by pulling up the cable suspending the skimmer in the well. 
Once removed, wipe down the outside of the skimmer and empty the contents into a bucket. While the 
skimmer is out of the well, measure the remaining LNAPL thickness and purge as necessary. Record the 
total volume of LNAPL removed from the well. Lower the skimmer back into the well, adjusting the cable as 
necessary to ensure the screen is centered on the top of the water table. Purged LNAPL and water will be 
placed in DOT-approved drums. 
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1. PURPOSE AND SCOPE 
 

This Standard Operating Procedure (SOP) describes the methods for installing monitoring wells (using 
conventional PVC or pre-packed well screens).  A pre-packed well screen generally consists of 5-foot sections of 
an inner PVC well screen and an outer stainless steel wire mesh.  The sand filter pack is housed between the 
inner screen and outer wire mesh.  Well installations are typically completed using push probe drilling to save 
time and cost but may include many other techniques for drilling a borehole to install the well.  This procedure is 
applicable during all Ash Creek Associates (ACA) drilling activities for installation of monitoring wells. 
 

2. EQUIPMENT AND MATERIALS 
 

The following materials are necessary for this procedure: 
 

 Field documentation materials  
 Personal protective equipment (as required by project Health and Safety Plan) 

 

3. METHODOLOGY 
 

The soil boring for the monitoring well will be completed in accordance with SOP-2.4. 
 

Installation/Construction of Monitoring Well:  
 

Filter Pack.  Wells will be constructed of flush-threaded Schedule 40 PVC casing connected to a 
conventional PVC well screen or pre-packed well screen, placed at the bottom of the boring.  A clean silica 
sand pack will be placed between the boring wall and the PVC screen/riser (i.e., the annulus) from the 
bottom of the well to approximately one to two feet above the screened interval.  Prior to installation of the 
seal, the well will be surged using a surge block or similar technique.  The depth to sand will be measured 
prior to setting the bentonite seal. 
 

Seal.  A bentonite seal, 1 to 2 feet thick, will be placed above the sand.  The bentonite will be hydrated and 
allowed to sit for a minimum of 30 minutes for proper hydration and sealing.  The depth to the top of the seal 
will be measured prior to placing grout.  In Washington State and some California counties, the bentonite 
seal may be placed to within 1 foot of the ground surface in place of grout (per local/state regulations). 
 

Grout.  A cement-bentonite slurry will be placed above the bentonite seal following proper hydration.  The 
cement-bentonite slurry will be placed to within 1 foot of the ground surface. 
 

Surface Seal.  A concrete surface seal will secure a flush-mounted, traffic-rated monument, or a bollard 
protected stove-pipe stickup.  A locking cap and lock will secure the wellhead, and tamper-resistant bolts 
(either pentagonal or Allen wrench) will secure a monument cover if a flush-mounted monument is used for 
surface completion.  Flush-mounted surface completions will be completed slightly above grade to prevent 
the ponding of water in, and around, the monument.  All monuments will be permanently marked with well 
identification numbers.  The identification number should be marked on the well (e.g., punched into 
monument ring, written on the well casing and/or cap with permanent marker, etc.).  A survey point should 
also be added to the well casing (e.g., v-notch cut in PVC). 
 

Documentation: 
The field geologist will document the well construction activities.  Details to be noted include the following: 
 

 Length of well components; 
 Measurements of bentonite, sand, and concrete depths; 
 Types, brands, and amounts of materials used; 
 Documentation of decontamination; and 
 Any deviation from standard procedures or problems during the installation activities. 
 

The drilling contractor will be responsible for conforming to all applicable regulations pertaining to well 
construction. 
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1. PURPOSE AND SCOPE 
 

This Standard Operating Procedure (SOP) describes the methods for developing monitoring wells following 
construction; however, this procedure is also applicable for the redevelopment of existing monitoring wells.  
Monitoring wells will be allowed to sit for a minimum of 48 hours following completion, or applicable local or state 
regulated waiting period, before initiating the well development process.  This procedure is applicable during all 
Ash Creek Associates (ACA) well development activities. 
 

2. EQUIPMENT AND MATERIALS 
 

The following materials are necessary for this procedure: 
 

 Field documentation materials  
 Well Purge Equipment (i.e., High flow centrifugal down-hole pump or bailer) 
 Multi-parameter meter (temperature, pH, and conductivity) 
 Decontamination materials  
 Drums and/or high-capacity tank for storage of purged water  
 Personal protective equipment (as required by project Health and Safety Plan) 

 

3. METHODOLOGY 
 

 

The well will be set up in a manner such that the volume of water generated can be easily determined and field 
parameters can be collected.  The development activities will be completed to maximize the removal of sediment 
from the well casing.   

 
Procedures:  

 Measure depth to water (DTW) and total depth of the well prior to development and calculate the 
casing volume.   

 Field parameters (temperature, pH, and conductivity) will be measured for each casing volume 
removed.   

 Purge water will be placed in Department of Transportation (DOT) approved drums or high-
capacity tank. 

 After the removal of eight casing volumes, field parameters will be monitored for stability.   
 

The well will be considered developed after a minimum of 10 casing volumes have been removed, field 
parameters have stabilized, and purged water is as free of sediment as possible.  Field parameters will be 
considered stable if temperature, pH, and conductivity are within 10% for three consecutive casing volumes.  
Wells will also be considered developed if the well is pumped dry during the development process.  Consult the 
project-specific SAP for additional parameters and stabilization criteria.   

 
 

        Documentation: 
The field representative will document the well development activities.  Details to be noted include the 
following: 
 

 Depths to water; 
 Total depth of the well; 
 Purging type and rate;  
 Field parameters; and 
 Total volume of water purged. 
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1. PURPOSE AND SCOPE 
 

This Standard Operating Procedure (SOP) describes procedures for the collection of groundwater level 
measurements and separate phase hydrocarbon (SPH) measurements.  Measurements may be collected as an 
independent event or in conjunction with groundwater sampling or SPH removal.  This SOP is applicable for all 
Ash Creek Associates (ACA) sites and projects. 
 

2. EQUIPMENT AND MATERIALS 
 

The following materials are necessary for this procedure: 
 

 Water level or oil/water interface probe (as appropriate);  
 Field documentation materials; 
 Decontamination materials; 
 Bailers or tape/paste (to confirm unusual SPH detections) and 
 Personal protective equipment (PPE; as required by project Health and Safety Plan). 

 
 

3. METHODOLOGY 
 

Preparation.  Obtain and review table of well construction details and historical groundwater and SPH 
levels/thicknesses.  Bring tables into the field for ready reference. 
 
Field Procedure.  Water level and SPH measurements should be collected upon arrival at the site.  Appropriate 
PPE (as required by the project-specific Health and Safety Plan) should be worn during measurement activities.  
During groundwater sampling events, measurements should be collected (1) prior to, during, and after purging 
and sampling.  Water level measurements during low-flow sampling are conducted to ensure that drawdown is 
not occurring during purging/sampling.  Low-flow sampling methods are described in SOP 2.5.  The following 
procedures should be followed when collecting groundwater level and SPH measurements from wells: 
 

No SPH in monitoring well 
 

1. The electronic probe should be tested to ensure proper instrument response. If response is inadequate, 
replace batteries or repair probe as needed.   

2. Well covers and caps will be opened and the water level allowed to equilibrate under atmospheric 
conditions.  Observe for indications that water levels may not be at equilibrium such as:  

a. Escaping air upon loosening of well cap; or 
b. Water level above the top of the well screen.   

For either of these conditions, equilibrium should be verified by repeating water level measurements over 
five-minute intervals until successive equal measurements are obtained.  Otherwise allow water levels to 
equilibrate for a minimum of five minutes before measurements are taken.  Unless otherwise indicated in the 
work scope of site-specific sampling plan, water level measurements should be taken from the least 
contaminated wells first to avoid cross-contamination.   

3. Locate the reference point on the well riser pipe. 
4. Slowly lower the probe until the probe signal indicates that water has been contacted.  
5. Record the depth-to-water (DTW) probe reading at the reference point. Measurements should be collected 

to the nearest 0.01 foot. 
6. Withdraw the probe and repeat steps 5 and 6.  Measurements should agree within a precision of 0.01 feet.  

Repeat if needed until a precision of 0.01 feet is obtained.  
7. If the work scope or site specific sampling plan requires that the depth-to-bottom (DTB) of monitoring wells 

is measured, then the probe should be lowered to the bottom of the well and the DTB reading at the 
reference point should be measured to the nearest 0.01 foot.  

8. Remove probe and decontaminate probe and leader that have come in contact with well water using alcohol 
wipes.   
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SPH in monitoring well 
 

1. Repeat above steps 1 through 5. 
2. Slowly lower the oil/water interface probe until the signal indicates that SPH has been contacted (generally a 

steady tone and signal light).  
3. Record the depth-to-product (DTP) probe reading at the reference point. Measurements should be collected 

to the nearest 0.01 foot. 
4. Continue lowering the probe until the signal indicates that water has been contacted (generally an 

intermittent tone and signal light). 
5. Record the DTW probe reading at the reference point. Measurements should be collected to the nearest 

0.01 foot. 
6. Withdraw the probe and repeat steps 5 and 6.  Measurements should agree within a precision of 0.01 feet.  

Repeat if needed until a precision of 0.01 feet is obtained. 
7. Remove probe and initially decontaminate using alcohol wipes then wash/scrub in a detergent (Alconox®) 

solution, rinse with tap water, and a final deionized water rinse.  Describe in field notes unusual 
characteristics of SPH that may bias thickness readings (e.g. unusually viscous product).  

8. If unusual SPH thicknesses are detected (e.g. SPH is detected in well with no prior history of SPH or 
thicknesses are greater than prior detections), verify presence/thickness using alternative technique (e.g. 
bailer, tape and water/petroleum colorimetric paste).   
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

AW-5 8/28/1990 16.47 7.64 9.79 6.60 1.04
AW-5 7/23/1991 16.47 7.21 12.07 4.16 3.05
AW-5 8/22/1991 16.47 7.70 11.82 4.38 3.32
AW-5 9/26/1991 16.47 8.70 10.32 5.93 2.77
AW-5 10/25-26/1991 16.47 9.60 9.62 6.61 2.99
AW-5 11/26/1991 16.47 9.74 9.30 6.95 2.79
AW-5 12/20/1991 16.47 10.01 8.96 7.29 2.72
AW-5 1/20/1992 16.47 7.75 10.06 6.29 1.46
AW-5 2/27-28/1992 16.47 7.25 11.15 5.15 2.10
AW-5 3/23/1992 16.47 7.65 10.80 5.50 2.15
AW-5 4/22/1992 16.47 7.29 11.55 4.71 2.58
AW-5 5/27-28/1992 16.47 8.28 10.15 6.15 2.13
AW-5 6/24/1992 16.47 7.32 11.79 4.45 2.87
AW-5 7/27/1992 16.47 7.75 10.98 5.29 2.46
AW-5 8/26/1992 16.47 4.81 13.00 3.35 1.46
AW-5 9/29/1992 16.47 7.42 11.24 5.04 2.38
AW-5 10/29/1992 16.47 7.80 10.54 5.77 2.03
AW-5 11/25/1992 16.47 7.40 11.23 5.05 2.35
AW-5 12/18/1992 16.47 7.30 11.07 5.23 2.07
AW-5 1/28/1993 16.47 7.11 11.60 4.67 2.44
AW-5 2/24/1993 16.47 7.48 11.10 5.19 2.29
AW-5 3/30/1993 16.47 6.78 12.39 3.85 2.93
AW-5 5/28/1993 16.47 8.46 10.00 6.30 2.16
AW-5 8/9-10/1993 16.47 10.03 8.73 7.54 2.49
AW-5 9/28/1993 16.47 9.91 9.37 6.86 3.05
AW-5 10/29/1993 16.47 9.49 9.04 7.25 2.24
AW-5 11/30/1993 16.47 7.18 10.50 5.86 1.32
AW-5 12/27/1993 16.47 7.49 10.20 6.16 1.33
AW-5 3/31/1994 16.47 7.55 10.59 5.74 1.81
AW-5 9/9/1994 16.47 6.82 11.41 4.91 1.91
AW-5 9/29/1994 16.47 7.32 10.99 5.32 2.00
AW-5 11/23/1994 16.47 6.13 11.35 5.03 1.10
AW-5 1/4/1995 16.47 6.39 11.23 5.14 1.25
AW-5 2/8/1995 16.47 6.71 10.72 5.67 1.04
AW-5 3/16/1995 16.47 6.77 10.70 5.68 1.09
AW-5 3/20/1995 16.47 6.19 11.60 4.76 1.43
AW-5 5/25/1995 16.47 7.25 9.85 6.57 0.68
AW-5 9/20/1995 16.47 6.19 11.60 4.76 1.43
AW-5 10/2/2003 16.47 7.00 10.49 5.73 1.27
AW-5 11/25-26/2008 16.04 7.70 10.50 5.00 2.70

Please refer to notes at end of table.

Savannah, Georgia

SPH Gauging and Well Installation Report
NuStar Savannah Refinery
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-5 3/5/2009 16.04 7.82 9.81 5.83 1.99
AW-5 6/30/2009 16.04 8.03 9.72 6.03 2.00
AW-5 9/23/2009 16.04 8.18 9.51 6.25 1.93
AW-5 12/29/2009 16.04 7.70 9.67 5.64 1.56
AW-6 8/28/1990 12.60 10.88 4.27 7.85 3.03
AW-6 7/23/1991 12.60 10.11 5.17 6.92 3.19
AW-6 8/22/1991 12.60 10.24 5.01 7.08 3.16
AW-6 9/26/1991 12.60 9.98 4.61 7.61 2.37
AW-6 10/25-26/1991 12.60 10.06 4.28 7.99 2.07
AW-6 11/26/1991 12.60 11.06 3.51 8.72 2.34
AW-6 12/20/1991 12.60 12.96 3.11 8.83 4.13
AW-6 1/20/1992 12.60 11.05 4.13 7.98 3.07
AW-6 2/27-28/1992 12.60 10.57 4.20 7.99 2.58
AW-6 3/23/1992 12.60 10.87 3.91 8.27 2.60
AW-6 4/22/1992 12.60 10.76 4.37 7.75 3.01
AW-6 5/27-28/1992 12.60 10.77 3.87 8.34 2.43
AW-6 6/24/1992 12.60 10.45 4.86 7.22 3.23
AW-6 7/27/1992 12.60 10.35 4.28 7.93 2.42
AW-6 8/26/1992 12.60 10.19 5.98 5.94 4.25
AW-6 9/29/1992 12.60 10.31 4.89 7.21 3.10
AW-6 10/29/1992 12.60 10.20 4.39 7.83 2.37
AW-6 11/25/1992 12.60 10.24 4.82 7.31 2.93
AW-6 12/18/1992 12.60 10.23 4.53 7.66 2.57
AW-6 1/28/1993 12.60 10.25 4.72 7.43 2.82
AW-6 2/24/1993 12.60 10.14 3.50 8.90 1.24
AW-6 3/30/1993 12.60 10.50 4.86 7.22 3.28
AW-6 5/28/1993 12.60 10.47 3.78 8.51 1.96
AW-6 8/9-10/1993 12.60 11.98 3.21 8.90 3.08
AW-6 9/28/1993 12.60 11.41 3.60 8.54 2.87
AW-6 10/29/1993 12.60 11.18 3.72 8.44 2.74
AW-6 11/30/1993 12.60 10.31 4.22 8.01 2.30
AW-6 12/27/1993 12.60 10.64 3.77 8.49 2.15
AW-6 3/31/1994 12.60 10.53 3.99 8.25 2.28
AW-6 9/9/1994 12.60 10.05 5.02 7.11 2.94
AW-6 9/29/1994 12.60 9.97 4.44 7.81 2.16
AW-6 11/23/1994 12.60 10.03 4.70 7.49 2.54
AW-6 1/4/1995 12.60 9.71 5.02 7.18 2.53
AW-6 2/8/1995 12.60 10.02 3.90 8.45 1.57
AW-6 3/16/1995 12.60 9.85 4.40 7.89 1.96
AW-6 3/20/1995 12.60 10.06 5.02 7.11 2.95

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-6 5/25/1995 12.60 10.38 3.85 8.44 1.94
AW-6 9/20/1995 12.60 10.06 5.02 7.11 2.95
AW-6 10/2/2003 12.60 9.58 4.40 7.85 1.73
AW-6 11/25-26/2008 11.57 10.10 3.55 7.50 2.60
AW-6 3/5/2009 11.57 11.35 2.19 8.89 2.46
AW-6 6/30/2009 11.57 10.11 3.11 8.18 1.93
AW-6 9/23/2009 11.57 7.60 3.97 -- --
AW-6 12/29/2009 11.57 9.71 3.52 7.77 1.94
AW-7 8/28/1990 13.58 9.11 4.47 -- --
AW-7 7/23/1991 13.58 8.11 5.47 -- --
AW-7 8/22/1991 13.58 8.18 5.40 -- --
AW-7 9/26/1991 13.58 8.78 4.80 -- --
AW-7 10/25-26/1991 13.58 9.18 4.40 -- --
AW-7 11/26/1991 13.58 10.06 3.52 -- --
AW-7 12/20/1991 13.58 10.28 3.30 -- --
AW-7 1/20/1992 13.58 9.28 4.30 -- --
AW-7 2/27-28/1992 13.58 9.11 4.47 -- --
AW-7 3/23/1992 13.58 9.58 4.00 -- --
AW-7 4/22/1992 13.58 8.96 4.62 -- --
AW-7 5/27-28/1992 13.58 9.59 3.99 -- --
AW-7 6/24/1992 13.58 8.50 5.08 -- --
AW-7 7/27/1992 13.58 9.12 4.46 -- --
AW-7 8/26/1992 13.58 7.37 6.21 -- --
AW-7 9/29/1992 13.58 8.38 5.20 -- --
AW-7 10/29/1992 13.58 9.11 4.47 -- --
AW-7 11/25/1992 13.58 8.66 4.92 -- --
AW-7 12/18/1992 13.58 8.83 4.75 -- --
AW-7 1/28/1993 13.58 8.48 5.10 -- --
AW-7 2/24/1993 13.58 9.94 3.64 -- --
AW-7 3/30/1993 13.58 8.47 5.11 -- --
AW-7 5/28/1993 13.58 9.69 3.89 -- --
AW-7 8/9-10/1993 13.58 10.12 3.46 -- --
AW-7 9/28/1993 13.58 9.92 3.66 -- --
AW-7 10/29/1993 13.58 9.74 3.84 -- --
AW-7 11/30/1993 13.58 9.02 4.56 -- --
AW-7 12/27/1993 13.58 9.54 4.04 -- --
AW-7 3/31/1994 13.58 9.22 4.36 -- --
AW-7 9/9/1994 13.58 8.20 5.38 -- --
AW-7 9/29/1994 13.58 8.68 4.90 -- --
AW-7 11/23/1994 13.58 8.29 5.29 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-7 1/4/1995 13.58 8.23 5.35 -- --
AW-7 2/8/1995 13.58 9.32 4.26 -- --
AW-7 3/16/1995 13.58 8.81 4.77 -- --
AW-7 3/20/1995 13.58 8.04 5.54 -- --
AW-7 5/25/1995 13.58 9.55 4.03 -- --
AW-7 9/20/1995 13.58 8.04 5.54 -- --
AW-7 10/2/2003 13.58 8.80 4.78 -- --
AW-7 11/25-26/2008 12.54 8.10 4.44 -- --
AW-7 3/6/2009 12.54 9.14 3.40 -- --
AW-7 6/30/2009 12.54 8.60 3.94 -- --
AW-7 9/23/2009 12.54 8.72 3.82 -- --
AW-7 12/29/2009 12.54 7.94 4.60 -- --
AW-8 8/28/1990 15.88 14.80 3.72 11.14 3.66
AW-8 7/23/1991 15.88 13.45 4.77 10.20 3.25
AW-8 8/22/1991 15.88 13.76 4.62 10.29 3.47
AW-8 9/26/1991 15.88 13.85 4.16 10.89 2.96
AW-8 10/25-26/1991 15.88 13.74 3.94 11.24 2.50
AW-8 11/26/1991 15.88 15.03 3.02 12.02 3.01
AW-8 12/20/1991 15.88 15.97 2.67 12.13 3.84
AW-8 1/20/1992 15.88 14.88 3.60 11.27 3.61
AW-8 2/27-28/1992 15.88 14.61 3.62 11.34 3.27
AW-8 3/23/1992 15.88 14.69 3.41 11.60 3.09
AW-8 4/22/1992 15.88 14.46 3.94 10.96 3.50
AW-8 5/27-28/1992 15.88 14.26 3.54 11.59 2.67
AW-8 6/24/1992 15.88 13.61 4.55 10.45 3.16
AW-8 7/27/1992 15.88 14.36 3.87 11.09 3.27
AW-8 8/26/1992 15.88 11.74 5.98 9.18 2.56
AW-8 9/29/1992 15.88 13.29 4.84 10.16 3.13
AW-8 10/29/1992 15.88 13.90 4.16 10.87 3.03
AW-8 11/25/1992 15.88 12.61 4.83 10.45 2.16
AW-8 12/18/1992 15.88 13.07 4.45 10.79 2.28
AW-8 1/28/1993 15.88 12.09 4.94 10.49 1.60
AW-8 2/24/1993 15.88 13.03 4.35 10.94 2.09
AW-8 3/30/1993 15.88 11.69 5.15 10.36 1.33
AW-8 5/28/1993 15.88 13.48 3.58 11.84 1.64
AW-8 8/9-10/1993 15.88 15.89 2.63 12.23 3.66
AW-8 9/28/1993 15.88 15.17 3.06 11.90 3.27
AW-8 10/29/1993 15.88 14.85 3.25 11.76 3.09
AW-8 11/30/1993 15.88 14.00 4.00 11.05 2.95
AW-8 12/27/1993 15.88 14.25 3.55 11.59 2.66

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-8 3/31/1994 15.88 13.75 3.78 11.46 2.29
AW-8 9/9/1994 15.88 12.25 4.93 10.45 1.80
AW-8 9/29/1994 15.88 13.09 4.34 10.94 2.15
AW-8 11/23/1994 15.88 11.62 4.80 10.87 0.75
AW-8 1/4/1995 15.88 11.36 4.98 10.72 0.64
AW-8 2/8/1995 15.88 13.02 3.73 11.81 1.21
AW-8 3/16/1995 15.88 12.39 4.23 11.36 1.03
AW-8 5/25/1995 15.88 12.89 3.63 12.00 0.89
AW-8 9/20/1995 15.88 11.26 5.06 10.65 0.61
AW-8 10/2/2003 15.88 11.83 4.57 11.18 0.65
AW-8 11/25-26/2008 15.68 11.25 5.17 10.32 0.93
AW-8 3/5/2009 15.68 13.96 2.18 13.38 0.58
AW-8 6/30/2009 15.68 13.32 3.16 12.38 0.94
AW-8 9/23/2009 15.68 12.67 3.57 12.01 0.66
AW-8 12/29/2009 15.68 12.49 3.74 11.85 0.64
AW-8 3/24/2010 15.68 12.97 3.39 12.17 0.80
AW-9 8/28/1990 14.09 13.28 2.62 11.04 2.24
AW-9 7/23/1991 14.09 15.51 2.32 10.89 4.62
AW-9 8/22/1991 14.09 14.66 2.32 11.09 3.57
AW-9 9/26/1991 14.09 13.14 3.07 10.52 2.62
AW-9 10/25-26/1991 14.09 13.40 2.83 10.76 2.64
AW-9 11/26/1991 14.09 13.81 2.39 11.21 2.60
AW-9 12/20/1991 14.09 15.75 1.61 11.71 4.04
AW-9 1/20/1992 14.09 13.05 2.57 11.16 1.89
AW-9 2/27-28/1992 14.09 14.25 2.22 11.31 2.94
AW-9 3/23/1992 14.09 16.03 1.75 11.48 4.55
AW-9 4/22/1992 14.09 14.02 2.46 11.07 2.95
AW-9 5/27-28/1992 14.09 13.15 2.86 10.78 2.37
AW-9 6/24/1992 14.09 14.12 2.55 10.93 3.19
AW-9 7/27/1992 14.09 16.94 1.52 11.55 5.39
AW-9 8/26/1992 14.09 12.88 3.25 10.36 2.52
AW-9 9/29/1992 14.09 12.35 3.68 9.95 2.40
AW-9 10/29/1992 14.09 12.65 3.13 10.56 2.09
AW-9 11/25/1992 14.09 13.89 6.43 6.20 7.69
AW-9 12/18/1992 14.09 14.03 2.34 11.21 2.82
AW-9 1/28/1993 14.09 12.80 3.21 10.43 2.37
AW-9 2/24/1993 14.09 13.12 2.86 10.79 2.33
AW-9 3/30/1993 14.09 14.94 2.31 11.04 3.90
AW-9 5/28/1993 14.09 15.82 1.70 11.59 4.23
AW-9 8/9-10/1993 14.09 15.53 1.89 11.42 4.11
AW-9 9/28/1993 14.09 14.57 2.02 11.48 3.09

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-9 10/29/1993 14.09 13.02 2.80 10.89 2.13
AW-9 11/30/1993 14.09 12.65 2.94 10.80 1.85
AW-9 12/27/1993 14.09 15.82 1.70 11.59 4.23
AW-9 3/31/1994 14.09 14.56 2.40 11.02 3.54
AW-9 9/9/1994 14.09 -- 14.09 14.09 --
AW-9 9/29/1994 14.09 15.56 2.05 11.21 4.35
AW-9 11/23/1994 14.09 12.52 3.14 10.58 1.94
AW-9 1/4/1995 14.09 12.38 3.40 10.29 2.09
AW-9 2/8/1995 14.09 16.09 1.67 11.56 4.53
AW-9 3/16/1995 14.09 13.78 2.61 10.94 2.84
AW-9 5/25/1995 14.09 13.55 2.61 10.99 2.56
AW-9 9/30/1995 14.09 12.81 3.13 10.52 2.29
AW-9 10/2/2003 14.09 13.09 3.28 10.24 2.85
AW-9 11/25-26/2008 13.50 13.10 2.48 10.50 2.60
AW-9 3/5/2009 13.50 13.80 1.55 11.49 2.31
AW-9 6/30/2009 13.50 13.51 2.36 10.73 2.78
AW-9 6/30/2009 13.50 13.28 2.62 10.47 2.81
AW-9 9/23/2009 13.50 13.33 2.84 10.20 3.13
AW-9 12/29/2009 13.50 13.13 2.76 10.33 2.80
AW-9 3/24/2010 13.50 14.55 1.92 11.07 3.48
AW-9 12/13/2010 13.50 15.90 1.36 11.50 4.40

AW-10 8/28/1990 14.90 16.78 3.45 10.36 6.42
AW-10 7/23/1991 14.9 16.94 2.96 10.92 6.02
AW-10 8/22/1991 14.9 16.93 3.18 10.65 6.28
AW-10 9/26/1991 14.9 16.78 3.35 10.48 6.30
AW-10 10/25-26/1991 14.90 16.42 3.29 10.63 5.79
AW-10 11/26/1991 14.9 16.53 2.59 11.44 5.09
AW-10 12/20/1991 14.9 16.69 2.28 11.79 4.90
AW-10 1/20/1992 14.9 16.29 3.20 10.76 5.53
AW-10 2/27-28/1992 14.90 16.74 3.12 10.76 5.98
AW-10 3/23/1992 14.90 16.96 2.65 11.29 5.67
AW-10 4/22/1992 14.90 16.80 3.25 10.59 6.21
AW-10 5/27-28/1992 14.90 16.84 2.87 11.04 5.80
AW-10 6/24/1992 14.90 16.85 3.92 9.78 7.07
AW-10 7/27/1992 14.90 16.90 3.05 10.81 6.09
AW-10 8/26/1992 14.90 16.59 4.83 8.73 7.86
AW-10 9/29/1992 14.90 16.86 4.01 9.67 7.19
AW-10 10/29/1992 14.90 16.93 3.43 10.35 6.58
AW-10 11/25/1992 14.90 16.15 3.74 10.14 6.01
AW-10 12/18/1992 14.90 16.36 3.50 10.39 5.97

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-10 1/28/1993 14.90 16.31 3.93 9.88 6.43
AW-10 2/24/1993 14.90 16.28 3.37 10.56 5.72
AW-10 3/30/1993 14.90 17.89 3.41 10.18 7.71
AW-10 5/28/1993 14.90 16.72 2.70 11.27 5.45
AW-10 8/9-10/1993 14.90 16.48 2.26 11.85 4.63
AW-10 9/28/1993 14.90 16.00 2.68 11.44 4.56
AW-10 10/29/1993 14.90 15.29 3.05 11.15 4.14
AW-10 11/30/1993 14.90 15.65 3.32 10.75 4.90
AW-10 12/27/1993 14.90 16.29 2.64 11.43 4.86
AW-10 3/31/1994 14.90 16.27 2.95 11.07 5.20
AW-10 9/9/1994 14.90 16.12 4.15 9.65 6.47
AW-10 9/29/1994 14.90 16.92 3.32 10.49 6.43
AW-10 11/23/1994 14.90 16.55 3.70 10.11 6.44
AW-10 1/4/1995 14.90 15.93 3.80 10.11 5.82
AW-10 2/8/1995 14.90 16.73 2.50 11.51 5.22
AW-10 3/16/1995 14.90 15.86 3.61 10.35 5.51
AW-10 5/25/1995 14.90 15.24 3.21 10.96 4.28
AW-10 9/30/1995 14.90 16.51 3.98 9.77 6.74
AW-10 10/2/2003 14.90 15.22 3.39 10.58 4.64
AW-10 11/25-26/2008 13.90 14.90 3.08 9.80 5.10
AW-10 3/5/2009 13.90 14.60 1.72 11.58 3.02
AW-10 6/30/2009 13.90 15.55 2.67 10.49 5.06
AW-10 9/23/2009 13.90 15.18 3.15 9.99 5.19
AW-10 12/29/2009 13.90 14.29 3.23 10.05 4.24
AW-10 3/24/2010 13.90 15.00 2.53 10.75 4.25
AW-10 12/13/2010 13.90 15.28 1.75 11.62 3.66
AW-11 8/28/1990 14.64 16.06 2.57 11.14 4.92
AW-11 7/23/1991 14.64 16.51 2.54 11.06 5.45
AW-11 8/22/1991 14.64 16.31 2.56 11.09 5.22
AW-11 9/26/1991 14.64 14.63 3.15 10.75 3.88
AW-11 10/25-26/1991 14.64 14.42 2.98 11.01 3.41
AW-11 11/26/1991 14.64 16.00 2.46 11.29 4.71
AW-11 12/20/1991 14.64 16.47 1.73 12.08 4.39
AW-11 1/20/1992 14.64 14.19 2.88 11.19 3.00
AW-11 2/27-28/1992 14.64 16.25 2.27 11.46 4.79
AW-11 3/23/1992 14.64 16.78 2.06 11.60 5.18
AW-11 4/22/1992 14.64 16.15 2.52 11.18 4.97
AW-11 5/27-28/1992 14.64 14.76 2.90 11.03 3.73
AW-11 6/24/1992 14.64 15.61 2.69 11.09 4.52
AW-11 7/27/1992 14.64 16.56 2.13 11.56 5.00
AW-11 8/26/1992 14.64 13.56 3.26 10.87 2.69

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-11 9/29/1992 14.64 13.19 3.86 10.22 2.97
AW-11 10/29/1992 14.64 14.79 3.15 10.72 4.07
AW-11 11/25/1992 14.64 13.97 3.06 11.02 2.95
AW-11 12/18/1992 14.64 15.43 2.41 11.48 3.95
AW-11 1/28/1993 14.64 13.69 3.51 10.53 3.16
AW-11 2/24/1993 14.64 15.16 2.89 10.95 4.21
AW-11 3/30/1993 14.64 16.26 2.60 11.05 5.21
AW-11 5/28/1993 14.64 16.80 1.92 11.76 5.04
AW-11 8/9-10/1993 14.64 16.48 1.03 12.94 3.54
AW-11 9/28/1993 14.64 16.34 2.01 11.76 4.58
AW-11 10/29/1993 14.64 14.06 2.96 11.12 2.94
AW-11 11/30/1993 14.64 14.27 3.03 10.98 3.29
AW-11 12/27/1993 14.64 16.72 2.03 11.65 5.07
AW-11 3/31/1994 14.64 16.35 2.47 11.19 5.16
AW-11 9/9/1994 14.64 0.00 14.64 -- --
AW-11 9/29/1994 14.64 16.51 2.41 11.23 5.28
AW-11 11/23/1994 14.64 14.94 3.06 10.79 4.15
AW-11 1/4/1995 14.64 13.47 3.56 10.52 2.95
AW-11 2/8/1995 14.64 17.06 2.05 11.54 5.52
AW-11 3/16/1995 14.64 15.74 2.37 11.46 4.28
AW-11 5/25/1995 14.64 14.80 2.67 11.31 3.49
AW-11 9/30/1995 14.64 14.33 3.14 10.84 3.49
AW-11 10/2/2003 14.64 13.40 3.36 10.75 2.65
AW-11 11/25-26/2008 13.64 13.70 2.38 10.65 3.05
AW-11 3/5/2009 13.64 14.85 1.43 11.55 3.30
AW-11 6/30/2009 13.64 13.58 2.51 10.71 2.87
AW-11 6/30/2009 13.64 13.79 2.66 10.50 3.29
AW-11 9/23/2009 10 13.64 13.45 2.84 10.35 3.10
AW-11 9/23/2009 11 13.64 12.85 3.24 9.98 2.87
AW-11 12/29/2009 13.64 13.21 2.89 10.33 2.88
AW-11 3/24/2010 13.64 13.95 2.18 11.04 2.91
AW-11 12/13/2010 13.64 14.98 1.59 11.55 3.43
AW-12 8/28/1990 15.17 14.12 3.49 11.22 2.90
AW-12 7/23/1991 15.17 13.41 4.26 10.43 2.98
AW-12 8/22/1991 15.17 13.73 4.25 10.39 3.34
AW-12 9/26/1991 15.17 -- -- 3.90 --
AW-12 10/25-26/1991 -- -- -- -- 3.11
AW-12 11/26/1991 15.17 -- -- -- 1.30
AW-12 12/20/1991 15.17 -- -- -- 1.48
AW-12 1/20/1992 15.17 10.29 5.53 9.52 0.77

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-12 2/27-28/1992 15.17 12.09 4.99 9.82 2.27
AW-12 3/23/1992 15.17 12.22 4.71 10.12 2.10
AW-12 4/22/1992 15.17 11.02 5.44 9.48 1.54
AW-12 5/27-28/1992 15.17 11.25 5.42 9.47 1.78
AW-12 6/24/1992 15.17 11.85 5.97 8.70 3.15
AW-12 7/27/1992 15.17 12.39 5.16 9.56 2.83
AW-12 8/26/1992 15.17 11.00 6.51 8.21 2.79
AW-12 9/29/1992 15.17 10.88 6.49 8.26 2.62
AW-12 10/29/1992 15.17 11.10 5.04 9.95 1.15
AW-12 11/25/1992 15.17 11.27 5.94 8.84 2.43
AW-12 12/18/1992 -- -- -- -- --
AW-12 1/28/1993 -- -- -- -- --
AW-12 2/24/1993 -- -- -- -- --
AW-12 3/30/1993 -- -- -- -- --
AW-12 5/28/1993 -- -- -- -- --
AW-12 8/9-10/1993 -- -- -- -- 1.90
AW-12 9/28/1993 -- -- -- -- --
AW-12 10/29/1993 -- -- -- -- --
AW-12 11/30/1993 -- -- -- -- --
AW-12 12/27/1993 -- -- -- -- 2.39
AW-12 3/31/1994 -- -- -- -- 0.96
AW-12 9/9/1994 -- -- -- -- 2.23
AW-12 9/29/1994 -- -- -- -- 3.27
AW-12 11/23/1994 -- -- -- -- 0.92
AW-12 1/4/1995 -- -- -- -- 0.26
AW-12 2/8/1995 -- -- -- -- --
AW-12 3/16/1995 -- -- -- -- --
AW-12 5/25/1995 -- -- -- -- 1.40
AW-12 9/30/1995 -- -- -- -- --
AW-12 11/25-26/2008 9.17 -- -- 8.75 0.42
AW-12 3/6/2009 12.14 13.65 1.17 10.30 3.35
AW-12 6/30/2009 12.14 14.24 2.14 9.12 5.12
AW-12 9/23/2009 10 12.14 14.73 2.53 8.54 6.19
AW-12 9/23/2009 11 12.14 14.76 2.62 8.43 6.33
AW-12 12/29/2009 12.14 12.76 2.41 9.10 3.66
AW-12 3/24/2010 12.14 12.76 1.98 9.62 3.14
AW-13 8/28/1990 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 7/23/1991 13.79 14.84 3.31 10.20 4.64
AW-13 8/22/1991 13.79 13.50 3.77 9.80 3.70
AW-13 9/26/1991 13.79 17.44 1.97 11.46 5.98
AW-13 10/25-26/1991 13.79 17.53 1.88 11.55 5.98

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-13 11/26/1991 13.79 -- -- 11.63 --
AW-13 12/20/1991 13.79 19.86 0.71 12.65 7.21
AW-13 1/20/1992 13.79 12.59 3.37 10.28 2.31
AW-13 2/27-28/1992 13.79 17.05 1.82 11.65 5.40
AW-13 3/23/1992 13.79 17.82 2.18 11.21 6.61
AW-13 4/22/1992 13.79 15.80 2.95 10.52 5.28
AW-13 5/27-28/1992 13.79 14.30 3.08 10.48 3.82
AW-13 6/24/1992 13.79 14.35 3.67 9.85 4.50
AW-13 7/27/1992 13.79 17.09 1.25 12.25 4.84
AW-13 8/26/1992 13.79 14.12 2.92 10.66 3.46
AW-13 9/29/1992 13.79 13.08 4.22 9.35 3.73
AW-13 10/29/1992 13.79 -- 3.86 3.86
AW-13 11/25/1992 13.79 14.03 2.84 10.75 3.28
AW-13 12/18/1992 13.79 -- -- -- --
AW-13 1/28/1993 13.79 -- -- -- --
AW-13 2/24/1993 13.79 -- -- -- --
AW-13 3/30/1993 13.79 -- -- -- --
AW-13 5/28/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 8/9-10/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/28/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 10/29/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 11/30/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 12/27/1993 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 3/31/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/9/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/29/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 11/23/1994 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 1/4/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 2/8/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 3/16/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 5/25/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 9/30/1995 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 10/2/2003 13.79 -- 12 -- 12 -- 12 -- 12

AW-13 11/25-26/2008 12.79 21.75 1.04 9.25 12.50
AW-13 3/5/2009 12.79 -- 12 -- 12 9.60 -- 12

AW-13 6/30/2009 12.79 10.95 2.11 10.70 0.25
AW-13 9/23/2009 10 12.79 10.19 5.31 7.69 2.50
AW-13 9/23/2009 11 12.79 -- 12 -- 12 -- 12 -- 12

AW-13 12/29/2009 12.79 -- 12 -- 12 9.75 -- 12

AW-13 3/24/2010 12.79 -- 12 -- 12 9.82 -- 12

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-14 8/28/1990 13.51 10.55 2.96 -- --
AW-14 7/23/1991 13.51 10.43 3.08 -- --
AW-14 8/22/1991 13.51 10.13 3.38 -- --
AW-14 9/26/1991 13.51 12.20 1.31 -- --
AW-14 10/25-26/1991 13.51 11.05 2.46 -- --
AW-14 11/26/1991 13.51 11.26 2.25 -- --
AW-14 12/20/1991 13.51 13.08 0.43 -- --
AW-14 1/20/1992 13.51 10.04 3.47 -- --
AW-14 2/27-28/1992 13.51 11.92 1.59 -- --
AW-14 3/23/1992 13.51 11.59 1.92 -- --
AW-14 4/22/1992 13.51 10.79 2.72 -- --
AW-14 5/27-28/1992 13.51 10.63 2.88 -- --
AW-14 6/24/1992 13.51 9.82 3.69 -- --
AW-14 7/27/1992 13.51 11.86 1.65 -- --
AW-14 8/26/1992 13.51 10.57 2.94 -- --
AW-14 9/29/1992 13.51 9.33 4.18 -- --
AW-14 10/29/1992 13.51 10.22 3.29 -- --
AW-14 11/25/1992 13.51 10.95 2.56 -- --
AW-14 12/18/1992 13.51 11.97 1.54 -- --
AW-14 1/28/1993 13.51 9.81 3.72 9.79 0.02
AW-14 2/24/1993 13.51 10.67 2.84 -- --
AW-14 3/30/1993 13.51 10.53 2.98 -- --
AW-14 5/28/1993 13.51 11.82 1.69 -- --
AW-14 8/9-10/1993 13.51 11.42 2.09 -- --
AW-14 9/28/1993 13.51 12.51 1.00 -- --
AW-14 10/29/1993 13.51 11.05 2.46 -- --
AW-14 11/30/1993 13.51 10.51 3.00 -- --
AW-14 12/27/1993 13.51 11.86 1.65 -- --
AW-14 3/31/1994 13.51 10.79 2.72 -- --
AW-14 9/9/1994 13.51 9.71 3.80 -- --
AW-14 9/29/1994 13.51 10.69 2.82 -- --
AW-14 11/23/1994 13.51 9.95 3.56 -- --
AW-14 1/4/1995 13.51 11.19 2.32 -- --
AW-14 2/8/1995 13.51 11.95 1.56 -- --
AW-14 3/16/1995 13.51 12.45 1.06 -- --
AW-14 5/25/1995 13.51 0.00 13.51 -- --
AW-14 9/30/1995 13.51 10.77 2.74 -- --
AW-15 8/28/1990 16.44 13.45 5.34 10.48 2.97
AW-15 7/23/1991 16.44 11.24 7.82 7.92 3.32
AW-15 8/22/1991 16.44 11.54 7.67 8.04 3.50
AW-15 9/26/1991 16.44 12.31 6.72 9.03 3.28

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-15 10/25-26/1991 16.44 12.83 6.10 9.68 3.15
AW-15 11/26/1991 16.44 13.09 5.26 10.67 2.42
AW-15 12/20/1991 16.44 12.75 4.91 11.20 1.55
AW-15 1/20/1992 16.44 10.50 6.47 9.83 0.67
AW-15 2/27-28/1992 16.44 10.66 6.63 9.59 1.07
AW-15 3/23/1992 16.44 11.08 6.19 10.03 1.05
AW-15 4/22/1992 16.44 10.65 6.58 9.65 1.00
AW-15 5/27-28/1992 16.44 11.65 5.86 10.29 1.36
AW-15 6/24/1992 16.44 10.40 7.21 8.92 1.48
AW-15 7/27/1992 16.44 11.04 6.43 9.73 1.31
AW-15 8/26/1992 16.44 9.93 8.24 7.74 2.19
AW-15 9/29/1992 16.44 10.75 6.99 9.10 1.65
AW-15 10/29/1992 16.44 10.98 6.62 9.51 1.47
AW-15 11/25/1992 16.44 10.58 7.26 8.81 1.77
AW-15 12/18/1992 16.44 10.02 6.49 9.93 0.09
AW-15 1/28/1993 16.44 10.62 7.23 8.83 1.79
AW-15 2/24/1993 16.44 11.91 6.51 9.40 2.51
AW-15 3/30/1993 16.44 10.69 7.41 8.59 2.10
AW-15 5/28/1993 16.44 12.10 6.01 9.99 2.11
AW-15 8/9-10/1993 16.44 13.36 4.49 11.57 1.79
AW-15 9/28/1993 16.44 12.61 5.39 10.64 1.97
AW-15 10/29/1993 16.44 13.35 5.25 10.62 2.73
AW-15 11/30/1993 16.44 11.60 6.49 9.51 2.09
AW-15 12/27/1993 16.44 12.68 5.95 9.91 2.77
AW-15 3/31/1994 16.44 11.75 6.57 9.37 2.38
AW-15 9/9/1994 16.44 8.20 8.40 8.00 0.20
AW-15 9/29/1994 16.44 12.06 7.32 8.34 3.72
AW-15 11/23/1994 16.44 10.05 7.30 8.90 1.15
AW-15 1/4/1995 16.44 10.31 7.41 8.69 1.62
AW-15 2/8/1995 16.44 11.81 6.52 9.42 2.39
AW-15 3/16/1995 16.44 11.88 6.73 9.13 2.75
AW-15 5/25/1995 16.44 11.71 6.31 9.71 2.00
AW-15 9/30/1995 16.44 11.61 7.86 7.77 3.84
AW-15 11/25-26/2008 15.38 12.10 5.76 9.00 3.10
AW-15 3/6/2009 15.38 12.75 4.21 10.78 1.97
AW-15 6/30/2009 15.38 11.36 5.64 9.46 1.90
AW-15 9/23/2009 15.38 11.62 5.65 9.41 2.21
AW-15 12/29/2009 15.38 11.21 6.12 8.93 2.28
AW-16 8/28/1990 14.78 6.62 8.16 -- --
AW-16 7/23/1991 14.78 4.85 9.93 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-16 8/22/1991 14.78 5.79 8.99 -- --
AW-16 9/26/1991 14.78 6.82 7.96 -- --
AW-16 10/25-26/1991 14.78 7.89 6.89 -- --
AW-16 11/26/1991 14.78 9.70 5.08 -- --
AW-16 12/20/1991 14.78 10.01 4.77 -- --
AW-16 1/20/1992 14.78 7.55 7.23 -- --
AW-16 2/27-28/1992 14.78 7.17 7.61 -- --
AW-16 3/23/1992 14.78 8.10 6.68 -- --
AW-16 4/22/1992 14.78 6.62 8.16 -- --
AW-16 5/27-28/1992 14.78 8.14 6.64 -- --
AW-16 6/24/1992 14.78 5.06 9.72 -- --
AW-16 7/27/1992 14.78 6.44 8.34 -- --
AW-16 8/26/1992 14.78 4.35 10.43 -- --
AW-16 9/29/1992 14.78 6.29 8.49 -- --
AW-16 10/29/1992 14.78 6.74 8.04 -- --
AW-16 11/25/1992 14.78 5.84 8.94 -- --
AW-16 12/18/1992 14.78 5.89 8.89 -- --
AW-16 1/28/1993 14.78 6.00 8.78 -- --
AW-16 2/24/1993 14.78 6.52 8.26 6.92 0.40
AW-16 3/30/1993 14.78 5.40 9.38 -- --
AW-16 5/28/1993 14.78 7.45 7.33 -- --
AW-16 8/9-10/1993 14.78 9.40 5.38 -- --
AW-16 9/28/1993 14.78 8.28 6.50 -- --
AW-16 10/29/1993 14.78 9.10 5.68 -- --
AW-16 11/30/1993 14.78 6.74 8.04 -- --
AW-16 12/27/1993 14.78 7.29 7.49 -- --
AW-16 3/31/1994 14.78 7.43 7.35 -- --
AW-16 9/9/1994 14.78 0.00 14.78 -- --
AW-16 9/29/1994 14.78 0.00 14.78 -- --
AW-16 11/23/1994 14.78 0.00 14.78 -- --
AW-16 1/4/1995 14.78 -- -- -- --
AW-16 2/8/1995 14.78 -- -- -- --
AW-16 3/16/1995 14.78 -- -- -- --
AW-16 5/25/1995 14.78 -- -- -- --
AW-16 9/30/1995 14.78 -- -- -- --
AW-17 8/28/1990 15.14 10.59 4.55 -- --
AW-17 7/23/1991 15.14 9.61 5.53 -- --
AW-17 8/22/1991 15.14 9.70 5.44 -- --
AW-17 9/26/1991 15.14 10.40 4.74 -- --
AW-17 10/25-26/1991 15.14 10.75 4.39 -- --
AW-17 11/26/1991 15.14 11.60 3.54 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-17 12/20/1991 15.14 11.84 3.30 -- --
AW-17 1/20/1992 15.14 10.42 4.72 -- --
AW-17 2/27-28/1992 15.14 10.67 4.47 -- --
AW-17 3/23/1992 15.14 11.80 3.34 -- --
AW-17 4/22/1992 15.14 10.19 4.95 -- --
AW-17 5/27-28/1992 15.14 11.15 3.99 -- --
AW-17 6/24/1992 15.14 9.90 5.24 -- --
AW-17 7/27/1992 15.14 10.69 4.45 -- --
AW-17 8/26/1992 15.14 8.53 6.61 -- --
AW-17 9/29/1992 15.14 10.02 5.12 -- --
AW-17 10/29/1992 15.14 10.63 4.51 -- --
AW-17 11/25/1992 15.14 9.86 5.28 -- --
AW-17 12/18/1992 15.14 10.35 4.79 -- --
AW-17 1/28/1993 15.14 10.02 5.12 -- --
AW-17 2/24/1993 15.14 10.56 4.58 -- --
AW-17 3/30/1993 15.14 9.85 5.29 -- --
AW-17 5/28/1993 15.14 11.38 3.76 -- --
AW-17 8/9-10/1993 15.14 11.92 3.22 -- --
AW-17 9/28/1993 15.14 11.52 3.62 -- --
AW-17 10/29/1993 15.14 11.35 3.79 -- --
AW-17 11/30/1993 15.14 10.53 4.61 -- --
AW-17 12/27/1993 15.14 11.21 3.93 -- --
AW-17 3/31/1994 15.14 10.98 4.16 -- --
AW-17 9/9/1994 15.14 9.52 5.62 -- --
AW-17 9/29/1994 15.14 10.33 4.82 -- --
AW-17 11/23/1994 15.14 10.08 5.06 -- --
AW-17 1/4/1995 15.14 9.85 5.29 -- --
AW-17 2/8/1995 15.14 10.79 4.35 -- --
AW-17 3/16/1995 15.14 10.39 4.75 -- --
AW-17 5/25/1995 15.14 11.40 3.74 -- --
AW-17 9/30/1995 15.14 9.69 5.45 -- --
AW-17 10/2/2003 15.14 10.50 4.64 -- --
AW-17 11/25-26/2008 14.09 10.00 4.09 -- --
AW-17 3/5/2009 14.09 11.71 2.38 -- --
AW-17 6/30/2009
AW-18 8/28/1990 14.06 7.58 7.06 6.94 0.64
AW-18 7/23/1991 14.06 6.27 8.20 5.82 0.45
AW-18 8/22/1991 14.06 6.46 8.02 6.00 0.46
AW-18 9/26/1991 14.06 8.98 7.00 6.87 2.11
AW-18 10/25-26/1991 14.06 10.60 6.50 7.26 3.34
AW-18 11/26/1991 14.06 10.07 6.36 7.47 2.60
AW-18 12/20/1991 14.06 10.16 6.12 7.72 2.44

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-18 1/20/1992 14.06 7.09 7.39 6.63 0.46
AW-18 2/27-28/1992 14.06 6.83 7.57 6.46 0.37
AW-18 3/23/1992 14.06 7.59 7.22 6.77 0.82
AW-18 4/22/1992 14.06 6.78 7.83 6.18 0.60
AW-18 5/27-28/1992 14.06 9.42 6.92 6.91 2.51
AW-18 6/24/1992 14.06 6.24 8.05 5.99 0.25
AW-18 7/27/1992 14.06 7.10 7.36 6.66 0.44
AW-18 8/26/1992 14.06 5.80 8.45 5.59 0.21
AW-18 9/29/1992 14.06 6.97 7.62 6.39 0.58
AW-18 10/29/1992 14.06 7.11 7.50 6.51 0.60
AW-18 11/25/1992 14.06 6.21 8.10 5.93 0.28
AW-18 12/18/1992 14.06 6.26 8.05 5.99 0.27
AW-18 1/28/1993 14.06 6.08 8.14 5.90 0.18
AW-18 2/24/1993 14.06 6.42 7.84 6.20 0.22
AW-18 3/30/1993 14.06 5.85 8.90 5.09 0.76
AW-18 5/28/1993 14.06 9.12 7.22 6.61 2.51
AW-18 8/9-10/1993 14.06 13.95 4.81 8.79 5.16
AW-18 9/28/1993 14.06 11.29 6.24 7.48 3.81
AW-18 10/29/1993 14.06 11.15 6.17 7.57 3.58
AW-18 11/30/1993 14.06 7.45 7.57 6.40 1.05
AW-18 12/27/1993 14.06 8.38 7.41 6.48 1.90
AW-18 3/31/1994 14.06 7.33 7.62 6.35 0.98
AW-18 9/9/1994 14.06 6.64 7.98 6.02 0.62
AW-18 9/29/1994 14.06 9.06 7.71 6.08 2.98
AW-18 11/23/1994 14.06 8.02 8.11 5.75 2.27
AW-18 1/4/1995 14.06 7.87 8.25 5.61 2.26
AW-18 2/8/1995 14.06 8.15 7.79 6.08 2.07
AW-18 3/16/1995 14.06 8.19 8.03 5.82 2.37
AW-18 5/25/1995 14.06 7.81 6.94 7.05 0.76
AW-18 9/30/1995 14.06 7.43 7.86 6.08 1.35
AW-18 10/2/2003 14.06 7.28 7.11 6.87 0.41
AW-18 11/25-26/2008 12.92 7.35 6.93 5.65 1.70
AW-18 3/5/2009 12.92 8.63 5.43 7.21 1.42
AW-18 6/30/2009 12.92 7.28 6.38 6.41 0.87
AW-18 9/23/2009 12.92 8.04 5.83 6.93 1.11
AW-18 12/29/2009 12.92 6.75 6.82 5.99 0.76
AW-19 8/28/1990 16.52 13.38 4.19 12.14 1.24
AW-19 7/23/1991 16.52 11.87 5.00 11.46 0.41
AW-19 8/22/1991 16.52 12.03 4.87 11.58 0.45
AW-19 9/26/1991 16.52 12.62 4.39 12.04 0.58
AW-19 10/25-26/1991 16.52 12.78 4.20 12.24 0.54

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-19 11/26/1991 16.52 13.70 3.62 12.76 0.94
AW-19 12/20/1991 16.52 14.29 3.39 12.92 1.37
AW-19 1/20/1992 16.52 13.58 4.06 12.26 1.32
AW-19 2/27-28/1992 16.52 13.64 4.13 12.17 1.47
AW-19 3/23/1992 16.52 13.79 3.92 12.39 1.40
AW-19 4/22/1992 16.52 13.25 4.31 12.03 1.22
AW-19 5/27-28/1992 16.52 13.74 4.00 12.31 1.43
AW-19 6/24/1992 16.52 12.79 4.78 11.56 1.23
AW-19 7/27/1992 16.52 18.10 2.27 13.57 4.53
AW-19 8/26/1992 16.52 11.55 5.87 10.49 1.06
AW-19 9/29/1992 16.52 12.66 4.88 11.46 1.20
AW-19 10/29/1992 16.52 13.02 4.58 11.75 1.27
AW-19 11/25/1992 16.52 12.62 4.81 11.55 1.07
AW-19 12/18/1992 16.52 12.99 4.50 11.85 1.14
AW-19 1/28/1993 16.52 12.67 4.73 11.63 1.04
AW-19 2/24/1993 16.52 13.25 4.29 12.05 1.20
AW-19 3/30/1993 16.52 12.54 4.81 11.56 0.98
AW-19 5/28/1993 16.52 13.77 3.82 12.51 1.26
AW-19 8/9-10/1993 16.52 15.13 3.28 12.91 2.22
AW-19 9/28/1993 16.52 14.55 3.67 12.55 2.00
AW-19 10/29/1993 16.52 14.31 3.80 12.44 1.87
AW-19 11/30/1993 16.52 13.65 4.23 12.05 1.60
AW-19 12/27/1993 16.52 14.13 3.76 12.52 1.61
AW-19 3/31/1994 16.52 13.49 3.96 12.40 1.09
AW-19 9/9/1994 16.52 12.46 4.89 11.48 0.98
AW-19 9/29/1994 16.52 13.12 4.34 12.01 1.11
AW-19 11/23/1994 16.52 12.39 4.63 11.80 0.59
AW-19 1/4/1995 16.52 12.05 4.90 11.55 0.50
AW-19 2/8/1995 16.52 13.39 3.82 12.58 0.81
AW-19 3/16/1995 16.52 12.62 4.30 12.15 0.47
AW-19 5/25/1995 16.52 13.38 3.77 12.64 0.74
AW-19 9/30/1995 16.52 12.03 4.88 11.57 0.46
AW-19 10/2/2003 16.52 12.80 4.32 12.05 0.75
AW-19 11/25-26/2008 15.50 12.30 3.60 11.80 0.50
AW-19 3/5/2009 15.50 14.16 2.18 13.11 1.05
AW-19 6/30/2009 15.50 13.03 3.00 12.41 0.62
AW-19 9/23/2009 15.50 13.12 2.40 13.10 0.02
AW-19 12/29/2009 15.50 12.00 3.52 11.98 0.02
AW-19 3/24/2010 15.50 12.95 2.99 12.44 0.51
AW-20 8/28/1990 16.89 12.14 4.75 -- --
AW-20 7/23/1991 16.89 9.29 7.60 -- --
AW-20 8/22/1991 16.89 9.85 7.04 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-20 9/26/1991 16.89 11.54 5.35 -- --
AW-20 10/25-26/1991 16.89 12.42 4.47 -- --
AW-20 11/26/1991 16.89 13.20 3.69 -- --
AW-20 12/20/1991 16.89 13.53 3.36 -- --
AW-20 1/20/1992 16.89 11.16 5.73 -- --
AW-20 2/27-28/1992 16.89 12.00 4.89 -- --
AW-20 3/23/1992 16.89 4.21 12.68 -- --
AW-20 4/22/1992 16.89 11.51 5.39 11.50 0.01
AW-20 5/27-28/1992 16.89 12.76 4.13 -- --
AW-20 6/24/1992 16.89 10.47 6.42 -- --
AW-20 7/27/1992 16.89 12.05 4.84 -- --
AW-20 8/26/1992 16.89 7.57 9.32 -- --
AW-20 9/29/1992 16.89 10.30 6.59 -- --
AW-20 10/29/1992 16.89 11.32 5.57 -- --
AW-20 11/25/1992 16.89 10.02 6.87 -- --
AW-20 12/18/1992 16.89 10.96 5.93 -- --
AW-20 1/28/1993 16.89 9.04 7.85 -- --
AW-20 2/24/1993 16.89 9.89 7.00 -- --
AW-20 3/30/1993 16.89 9.01 7.88 -- --
AW-20 5/28/1993 16.89 12.51 4.38 -- --
AW-20 8/9-10/1993 16.89 13.67 3.22 -- --
AW-20 9/28/1993 16.89 13.02 3.87 -- --
AW-20 10/29/1993 16.89 12.95 3.94 -- --
AW-20 11/30/1993 16.89 11.67 5.22 -- --
AW-20 12/27/1993 16.89 12.62 4.27 -- --
AW-20 3/31/1994 16.89 12.43 4.46 -- --
AW-20 9/9/1994 16.89 11.61 5.28 -- --
AW-20 9/29/1994 16.89 12.21 4.68 -- --
AW-20 11/23/1994 16.89 11.50 5.39 -- --
AW-20 1/4/1995 16.89 11.12 5.77 -- --
AW-20 2/8/1995 16.89 12.63 4.26 -- --
AW-20 3/16/1995 16.89 12.18 4.71 -- --
AW-20 5/25/1995 16.89 12.85 4.04 -- --
AW-20 9/30/1995 16.89 10.55 6.34 -- --
AW-20 10/2/2003 16.89 11.68 5.21 -- --
AW-20 11/25-26/2008 15.67 8.85 6.82 -- --
AW-20 3/5/2009 15.67 13.24 2.43 -- --
AW-20 6/30/2009 15.67 12.07 3.60 -- --
AW-20 9/23/2009 15.67 11.78 3.89 -- --
AW-20 12/29/2009 15.67 11.29 4.38 -- --
AW-20 3/24/2010 15.67 10.50 5.17 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-21 8/28/1990 14.12 12.06 2.47 11.55 0.51
AW-21 7/23/1991 14.12 12.01 2.11 -- --
AW-21 8/22/1991 14.12 11.35 2.84 11.27 0.08
AW-21 9/26/1991 14.12 11.67 2.45 -- --
AW-21 10/25-26/1991 14.12 11.92 2.20 -- --
AW-21 11/26/1991 14.12 11.22 2.90 -- --
AW-21 12/20/1991 14.12 13.34 0.88 13.22 0.12
AW-21 1/20/1992 14.12 10.89 3.27 10.84 0.05
AW-21 2/27-28/1992 14.12 12.17 1.95 -- --
AW-21 3/23/1992 14.12 12.54 1.61 12.50 0.04
AW-21 4/22/1992 14.12 11.45 2.67 -- --
AW-21 5/27-28/1992 14.12 11.09 3.11 10.99 0.10
AW-21 6/24/1992 14.12 10.44 3.68 -- --
AW-21 7/27/1992 14.12 13.40 0.76 13.35 0.05
AW-21 8/26/1992 14.12 11.05 3.27 10.80 0.25
AW-21 9/29/1992 14.12 10.15 4.18 9.89 0.26
AW-21 10/29/1992 14.12 10.60 3.53 10.59 0.01
AW-21 11/25/1992 14.12 11.27 2.85 -- --
AW-21 12/18/1992 14.12 12.58 12.11 14.12 12.58
AW-21 1/28/1993 14.12 10.59 3.53 -- --
AW-21 2/24/1993 14.12 11.04 3.09 11.03 0.01
AW-21 3/30/1993 14.12 12.01 2.29 11.80 0.21
AW-21 5/28/1993 14.12 13.13 1.01 13.11 0.02
AW-21 8/9-10/1993 14.12 12.64 2.29 11.68 0.96
AW-21 9/28/1993 14.12 12.22 2.37 11.66 0.56
AW-21 10/29/1993 14.12 11.05 3.14 10.97 0.08
AW-21 11/30/1993 14.12 10.83 3.29 -- --
AW-21 12/27/1993 14.12 12.92 1.20 -- --
AW-21 3/31/1994 14.12 11.25 2.89 11.23 0.02
AW-21 9/9/1994 14.12 10.26 4.12 9.94 0.32
AW-21 9/29/1994 14.12 12.59 1.67 12.41 0.18
AW-21 11/23/1994 14.12 10.54 3.60 10.51 0.03
AW-21 1/4/1995 14.12 10.98 3.14 -- --
AW-21 2/8/1995 14.12 12.59 1.66 12.43 0.16
AW-21 3/16/1995 14.12 12.97 1.74 12.23 0.74
AW-21 5/25/1995 14.12 11.34 2.95 11.13 0.21
AW-21 9/30/1995 14.12 11.86 2.26 -- --
AW-21 10/2/2003 14.12 13.74 2.61 10.95 2.79
AW-22 8/28/1990 15.74 18.44 2.77 11.85 6.59
AW-22 7/23/1991 15.74 19.87 3.18 11.06 8.81
AW-22 8/22/1991 15.74 19.32 3.33 10.99 8.33
AW-22 9/26/1991 15.74 18.41 3.11 11.45 6.96

Please refer to notes at end of table.
SPH Gauging and Well Installation Report

NuStar Savannah Refinery
1634-00
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-22 10/25-26/1991 15.74 16.76 3.06 11.84 4.92
AW-22 11/26/1991 15.74 16.52 2.45 12.63 3.89
AW-22 12/20/1991 15.74 17.93 1.69 13.25 4.68
AW-22 1/20/1992 15.74 14.49 2.98 12.40 2.09
AW-22 2/27-28/1992 15.74 17.52 2.55 12.30 5.22
AW-22 3/23/1992 15.74 18.11 2.20 12.60 5.51
AW-22 4/22/1992 15.74 16.41 2.71 12.34 4.07
AW-22 5/27-28/1992 15.74 15.79 3.02 12.09 3.70
AW-22 6/24/1992 15.74 16.88 3.30 11.53 5.35
AW-22 7/27/1992 15.74 17.15 2.76 12.13 5.02
AW-22 8/26/1992 15.74 15.13 4.10 10.92 4.21
AW-22 9/29/1992 15.74 14.26 3.99 11.24 3.02
AW-22 10/29/1992 15.74 14.44 3.41 11.90 2.54
AW-22 11/25/1992 15.74 13.89 3.60 11.78 2.11
AW-22 12/18/1992 15.74 14.67 3.22 12.08 2.59
AW-22 1/28/1993 15.74 14.08 3.86 11.43 2.65
AW-22 2/24/1993 15.74 15.01 3.07 12.19 2.82
AW-22 3/30/1993 15.74 14.50 3.39 11.91 2.59
AW-22 5/28/1993 15.74 16.64 2.25 12.85 3.79
AW-22 8/9-10/1993 15.74 16.87 1.93 13.18 3.69
AW-22 9/28/1993 15.74 16.74 2.15 12.94 3.80
AW-22 10/29/1993 15.74 15.24 2.82 12.44 2.80
AW-22 11/30/1993 15.74 15.84 3.00 12.11 3.73
AW-22 12/27/1993 15.74 17.85 2.14 12.73 5.12
AW-22 3/31/1994 15.74 16.47 2.52 12.55 3.92
AW-22 9/9/1994 15.74 14.78 3.97 11.15 3.63
AW-22 9/29/1994 15.74 18.59 2.67 11.94 6.65
AW-22 11/23/1994 15.74 17.17 3.36 11.40 5.77
AW-22 1/4/1995 15.74 16.26 3.51 11.41 4.85
AW-22 2/8/1995 15.74 18.76 1.89 12.84 5.92
AW-22 3/16/1995 15.74 16.41 2.90 12.11 4.30
AW-22 5/25/1995 15.74 25.45 1.12 12.40 13.05
AW-22 9/30/1995 15.74 17.17 3.60 11.11 6.06
AW-22 10/2/2003 15.74 15.55 3.59 11.30 4.25
AW-22 11/25-26/2008 15.13 8.70 6.43 -- --
AW-22 3/6/2009 15.13 -- -- -- --
AW-22 6/30/2009 15.13
AW-22 9/23/2009 15.13 -- -- -- --
AW-22 12/29/2009 15.13
AW-22 3/24/2010 15.13

Not Accessible - Blocked by Equipment

DRY

Please refer to notes at end of table.

Not Accessible - Blocked by Equipment
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-23 8/28/1990 16.26 10.45 9.31 6.08 4.37
AW-23 7/23/1991 16.26 7.83 10.54 5.46 2.37
AW-23 8/22/1991 16.26 8.26 10.77 5.15 3.11
AW-23 9/26/1991 16.26 8.92 9.40 6.60 2.32
AW-23 10/25-26/1991 16.26 8.91 8.79 7.29 1.62
AW-23 11/26/1991 16.26 9.27 8.31 7.79 1.48
AW-23 12/20/1991 16.26 10.04 7.79 8.28 1.76
AW-23 1/20/1992 16.26 8.49 9.32 6.75 1.74
AW-23 2/27-28/1992 16.26 8.19 9.99 6.03 2.16
AW-23 3/23/1992 16.26 8.39 9.61 6.43 1.96
AW-23 4/22/1992 16.26 8.00 10.11 5.92 2.08
AW-23 5/27-28/1992 16.26 8.61 8.24 7.95 0.66
AW-23 6/24/1992 16.26 7.99 10.70 5.26 2.73
AW-23 7/27/1992 16.26 8.43 10.09 5.89 2.54
AW-23 8/26/1992 16.26 7.94 12.32 3.45 4.49
AW-23 9/29/1992 16.26 8.49 10.25 5.70 2.79
AW-23 10/29/1992 16.26 8.59 9.63 6.39 2.20
AW-23 11/25/1992 16.26 8.00 10.46 5.53 2.47
AW-23 12/18/1992 16.26 7.85 9.92 6.15 1.70
AW-23 1/28/1993 16.26 7.44 10.34 5.73 1.71
AW-23 2/24/1993 16.26 7.90 9.84 6.24 1.66
AW-23 3/30/1993 16.26 7.64 11.17 4.78 2.86
AW-23 5/28/1993 16.26 8.21 9.24 6.87 1.34
AW-23 8/9-10/1993 16.26 9.41 7.94 8.18 1.23
AW-23 9/28/1993 16.26 8.20 8.88 7.28 0.92
AW-23 10/29/1993 16.26 8.74 8.40 7.75 0.99
AW-23 11/30/1993 16.26 7.95 9.74 6.34 1.61
AW-23 12/27/1993 16.26 8.13 9.31 6.80 1.33
AW-23 3/31/1994 16.26 7.71 9.72 6.40 1.31
AW-23 9/9/1994 16.26 7.68 11.21 4.73 2.95
AW-23 9/29/1994 16.26 8.01 10.10 5.93 2.08
AW-23 11/23/1994 16.26 7.89 10.36 5.65 2.24
AW-23 1/4/1995 16.26 7.56 10.33 5.73 1.83
AW-23 2/8/1995 16.26 8.38 9.78 6.25 2.13
AW-23 3/16/1995 16.26 8.12 9.74 6.32 1.80
AW-23 5/25/1995 16.26 7.73 8.84 7.38 0.35
AW-23 9/30/1995 16.26 8.92 10.63 5.22 3.70
AW-23 10/2/2003 16.26 8.41 9.80 5.97 2.44
AW-23 11/25-26/2008 16.04 9.00 9.36 6.10 2.90
AW-23 3/5/2009 16.04 8.55 8.54 7.24 1.31
AW-23 6/30/2009 16.04 8.88 9.12 6.58 2.30

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-23 9/23/2009 16.04 9.40 8.87 6.79 2.61
AW-23 12/29/2009 16.04 8.66 9.08 6.67 1.99
AW-24 8/28/1990 12.38 4.35 8.03 -- --
AW-24 7/23/1991 12.38 3.03 9.35 -- --
AW-24 8/22/1991 12.38 3.51 8.87 -- --
AW-24 9/26/1991 12.38 4.78 7.60 -- --
AW-24 10/25-26/1991 12.38 4.87 7.51 -- --
AW-24 11/26/1991 12.38 5.25 7.13 -- --
AW-24 12/20/1991 12.38 5.49 6.89 -- --
AW-24 1/20/1992 12.38 3.64 8.74 -- --
AW-24 2/27-28/1992 12.38 3.61 8.77 -- --
AW-24 3/23/1992 12.38 3.64 8.74 -- --
AW-24 4/22/1992 12.38 3.14 9.24 -- --
AW-24 5/27-28/1992 12.38 4.90 7.48 -- --
AW-24 6/24/1992 12.38 3.21 9.17 -- --
AW-24 7/27/1992 12.38 4.55 7.83 -- --
AW-24 8/26/1992 12.38 2.25 10.13 -- --
AW-24 9/29/1992 12.38 3.19 9.19 -- --
AW-24 10/29/1992 12.38 4.10 8.28 -- --
AW-24 11/25/1992 12.38 3.00 9.38 -- --
AW-24 12/18/1992 12.38 3.50 8.88 -- --
AW-24 1/28/1993 12.38 3.52 8.86 -- --
AW-24 2/24/1993 12.38 3.82 8.56 -- --
AW-24 3/30/1993 12.38 2.88 9.50 -- --
AW-24 5/28/1993 12.38 5.41 6.97 -- --
AW-24 8/9-10/1993 12.38 6.88 5.50 -- --
AW-24 9/28/1993 12.38 4.40 7.98 -- --
AW-24 10/29/1993 12.38 4.76 7.62 -- --
AW-24 11/30/1993 12.38 3.90 8.48 -- --
AW-24 12/27/1993 12.38 3.89 8.49 -- --
AW-24 3/31/1994 12.38 4.41 7.97 -- --
AW-24 9/9/1994 12.38 3.22 9.16 -- --
AW-24 9/29/1994 12.38 4.11 8.27 -- --
AW-24 11/23/1994 12.38 3.60 8.78 -- --
AW-24 1/4/1995 12.38 3.51 8.87 -- --
AW-24 2/8/1995 12.38 4.19 8.19 -- --
AW-24 3/16/1995 12.38 4.06 8.32 -- --
AW-24 5/25/1995 12.38 5.20 7.18 -- --
AW-24 9/30/1995 12.38 3.88 8.50 -- --
AW-24 10/2/2003 12.38 4.57 7.81 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-24 11/25-26/2008 11.36 -- -- -- --
AW-24 3/6/2009 11.36 4.55 6.81 -- --
AW-24 6/30/2009 11.36 4.70 6.66 -- --
AW-24 9/23/2009 11.36 5.00 6.36 -- --
AW-24 12/29/2009 11.36
AW-25 8/28/1990 14.55 5.68 8.87 -- --
AW-25 7/23/1991 14.55 4.57 9.98 -- --
AW-25 8/22/1991 14.55 4.97 9.58 -- --
AW-25 9/26/1991 14.55 6.11 8.44 -- --
AW-25 10/25-26/1991 14.55 6.35 8.20 -- --
AW-25 11/26/1991 14.55 6.66 7.89 -- --
AW-25 12/20/1991 14.55 6.85 7.70 -- --
AW-25 1/20/1992 14.55 5.17 9.38 -- --
AW-25 2/27-28/1992 14.55 5.45 9.10 -- --
AW-25 3/23/1992 14.55 5.70 8.85 -- --
AW-25 4/22/1992 14.55 4.89 9.66 -- --
AW-25 5/27-28/1992 14.55 6.29 8.26 -- --
AW-25 6/24/1992 14.55 5.26 9.29 -- --
AW-25 7/27/1992 14.55 5.78 8.77 -- --
AW-25 8/26/1992 14.55 3.78 10.77 -- --
AW-25 9/29/1992 14.55 5.44 9.11 -- --
AW-25 10/29/1992 14.55 5.82 8.73 -- --
AW-25 11/25/1992 14.55 4.55 10.00 -- --
AW-25 12/18/1992 14.55 5.33 9.22 -- --
AW-25 1/28/1993 14.55 5.21 9.34 -- --
AW-25 2/24/1993 14.55 5.70 8.85 -- --
AW-25 3/30/1993 14.55 4.41 10.14 -- --
AW-25 5/28/1993 14.55 6.59 7.96 -- --
AW-25 8/9-10/1993 14.55 7.32 7.23 -- --
AW-25 9/28/1993 14.55 6.37 8.18 -- --
AW-25 10/29/1993 14.55 6.55 8.00 -- --
AW-25 11/30/1993 14.55 5.62 8.93 -- --
AW-25 12/27/1993 14.55 5.85 8.70 -- --
AW-25 3/31/1994 14.55 6.05 8.50 -- --
AW-25 9/9/1994 14.55 4.77 9.78 -- --
AW-25 9/29/1994 14.55 5.53 9.02 -- --
AW-25 11/23/1994 14.55 14.55 4.21 9.29 5.26
AW-25 1/4/1995 14.55 5.12 9.43 -- --
AW-25 2/8/1995 14.55 5.83 8.72 -- --
AW-25 3/16/1995 14.55 5.69 8.86 -- --
AW-25 5/25/1995 14.55 6.50 8.05 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-25 9/30/1995 14.55 5.31 9.24 -- --
AW-25 10/2/2003 14.55 5.78 8.77 -- --
AW-25 11/25-26/2008 13.50 4.50 9.00 -- --
AW-25 3/5/2009 13.50 5.47 8.03 -- --
AW-25 6/30/2009 13.50 5.67 7.83 -- --
AW-25 9/23/2009 13.50 5.80 7.70 -- --
AW-25 12/29/2009 13.50 4.18 9.32 -- --
AW-26 8/28/1990 13.51 4.86 8.65 -- --
AW-26 7/23/1991 13.51 3.13 10.38 -- --
AW-26 8/22/1991 13.51 3.51 10.00 -- --
AW-26 9/26/1991 13.51 4.89 8.62 -- --
AW-26 10/25-26/1991 13.51 5.57 7.94 -- --
AW-26 11/26/1991 13.51 5.79 7.72 -- --
AW-26 12/20/1991 13.51 6.02 7.49 -- --
AW-26 1/20/1992 13.51 4.16 9.35 -- --
AW-26 2/27-28/1992 13.51 3.88 9.63 -- --
AW-26 3/23/1992 13.51 4.50 9.01 -- --
AW-26 4/22/1992 13.51 3.11 10.40 -- --
AW-26 5/27-28/1992 13.51 4.97 8.54 -- --
AW-26 6/24/1992 13.51 3.66 9.85 -- --
AW-26 7/27/1992 13.51 4.64 8.87 -- --
AW-26 8/26/1992 13.51 2.43 11.08 -- --
AW-26 9/29/1992 13.51 3.80 9.71 -- --
AW-26 10/29/1992 13.51 4.25 9.26 -- --
AW-26 11/25/1992 13.51 3.24 10.27 -- --
AW-26 12/18/1992 13.51 3.98 9.53 -- --
AW-26 1/28/1993 13.51 3.57 9.94 -- --
AW-26 2/24/1993 13.51 4.20 9.31 -- --
AW-26 3/30/1993 13.51 3.08 10.43 -- --
AW-26 5/28/1993 13.51 5.54 7.97 -- --
AW-26 8/9-10/1993 13.51 6.48 7.03 -- --
AW-26 9/28/1993 13.51 5.48 8.03 -- --
AW-26 10/29/1993 13.51 5.65 7.86 -- --
AW-26 11/30/1993 13.51 4.50 9.01 -- --
AW-26 12/27/1993 13.51 4.69 8.83 4.68 0.01
AW-26 3/31/1994 13.51 4.96 8.55 -- --
AW-26 9/9/1994 13.51 3.95 9.56 -- --
AW-26 9/29/1994 13.51 4.77 8.74 -- --
AW-26 11/23/1994 13.51 4.26 9.25 -- --
AW-26 1/4/1995 13.51 4.09 9.42 -- --
AW-26 2/8/1995 13.51 4.95 8.56 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-26 3/16/1995 13.51 4.81 8.70 -- --
AW-26 5/25/1995 13.51 6.26 7.25 -- --
AW-26 9/30/1995 13.51 4.34 9.17 -- --
AW-26 10/2/2003 13.51 5.22 8.29 -- --
AW-26 11/25-26/2008 12.47 3.10 9.37 -- --
AW-26 3/5/2009 12.47 4.35 8.12 -- --
AW-26 6/30/2009 12.47 4.58 7.89 -- --
AW-26 9/23/2009 12.47 4.70 7.77 -- --
AW-26 12/29/2009 12.47 3.17 9.30 -- --
AW-27 8/28/1990 14.58 5.97 8.61 -- --
AW-27 7/23/1991 14.58 4.70 9.88 -- --
AW-27 8/22/1991 14.58 5.14 9.44 -- --
AW-27 9/26/1991 14.58 6.30 8.28 -- --
AW-27 10/25-26/1991 14.58 6.51 8.07 -- --
AW-27 11/26/1991 14.58 6.78 7.80 -- --
AW-27 12/20/1991 14.58 6.95 7.63 -- --
AW-27 1/20/1992 14.58 4.98 9.60 -- --
AW-27 2/27-28/1992 14.58 5.74 8.84 -- --
AW-27 3/23/1992 14.58 6.00 8.58 -- --
AW-27 4/22/1992 14.58 5.04 9.54 -- --
AW-27 5/27-28/1992 14.58 6.51 8.07 -- --
AW-27 6/24/1992 14.58 5.50 9.08 -- --
AW-27 7/27/1992 14.58 5.96 8.62 -- --
AW-27 8/26/1992 14.58 3.96 10.62 -- --
AW-27 9/29/1992 14.58 5.64 8.94 -- --
AW-27 10/29/1992 14.58 6.06 8.52 -- --
AW-27 11/25/1992 14.58 4.54 10.04 -- --
AW-27 12/18/1992 14.58 5.57 9.01 -- --
AW-27 1/28/1993 14.58 5.44 9.14 5.42 0.02
AW-27 2/24/1993 14.58 5.80 8.78 -- --
AW-27 3/30/1993 14.58 4.79 9.79 -- --
AW-27 5/28/1993 14.58 6.69 7.89 -- --
AW-27 8/9-10/1993 14.58 7.29 7.29 -- --
AW-27 9/28/1993 14.58 6.48 8.10 -- --
AW-27 10/29/1993 14.58 6.65 7.95 6.63 0.02
AW-27 11/30/1993 14.58 5.75 8.83 -- --
AW-27 12/27/1993 14.58 5.95 8.63 -- --
AW-27 3/31/1994 14.58 6.24 8.34 -- --
AW-27 9/9/1994 14.58 4.76 9.82 -- --
AW-27 9/29/1994 14.58 5.54 9.04 -- --
AW-27 11/23/1994 14.58 5.43 9.15 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-27 1/4/1995 14.58 5.44 9.14 -- --
AW-27 2/8/1995 14.58 5.96 8.62 -- --
AW-27 3/16/1995 14.58 5.94 8.64 -- --
AW-27 5/25/1995 14.58 6.76 7.82 -- --
AW-27 9/30/1995 14.58 5.43 9.15 -- --
AW-27 10/2/2003 14.58 6.13 8.45 -- --
AW-27 11/25-26/2008 13.52 5.10 8.42 -- --
AW-27 3/5/2009 13.52 5.65 7.87 -- --
AW-27 6/30/2009 13.52 5.94 7.58 -- --
AW-27 9/23/2009 13.52 6.06 7.46 -- --
AW-27 12/29/2009 13.52 4.65 8.87 -- --
AW-28 8/28/1990 14.92 6.55 8.37 -- --
AW-28 7/23/1991 14.92 4.92 10.00 -- --
AW-28 8/22/1991 14.92 5.13 9.79 -- --
AW-28 9/26/1991 14.92 -- -- -- --
AW-28 10/25-26/1991 -- -- -- -- --
AW-28 11/26/1991 14.92 -- -- -- --
AW-28 12/20/1991 14.92 5.98 8.94 -- --
AW-28 1/20/1992 14.92 3.95 -- -- --
AW-28 2/27-28/1992 14.58 3.74 10.84 -- --
AW-28 3/23/1992 14.92 3.99 10.93 -- --
AW-28 4/22/1992 14.92 3.07 11.85 -- --
AW-28 5/27-28/1992 14.58 4.02 10.56 -- --
AW-28 6/24/1992 14.92 3.21 11.71 -- --
AW-28 7/27/1992 14.92 3.62 11.30 -- --
AW-28 8/26/1992 14.92 2.16 12.76 -- --
AW-28 9/29/1992 14.92 2.99 11.93 -- --
AW-28 10/29/1992 14.92 3.24 11.68 -- --
AW-28 11/25/1992 14.92 3.07 11.85 -- --
AW-28 12/18/1992 14.92 -- -- -- --
AW-28 1/28/1993 -- -- -- -- --
AW-28 2/24/1993 -- -- -- -- --
AW-28 3/30/1993 -- -- -- -- --
AW-28 5/28/1993
AW-28 8/9-10/1993 -- -- -- -- --
AW-28 9/28/1993 -- -- -- -- --
AW-28 10/29/1993 -- -- -- -- --
AW-28 11/30/1993 -- -- -- -- --
AW-28 12/27/1993 -- -- -- -- --
AW-28 3/31/1994 -- -- -- -- --
AW-28 9/9/1994 -- -- -- -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-28 9/29/1994 -- -- -- -- --
AW-28 11/23/1994 -- -- -- -- --
AW-28 1/4/1995 -- -- -- -- --
AW-28 2/8/1995 -- -- -- -- --
AW-28 3/16/1995 -- -- -- -- --
AW-28 5/25/1995 -- -- -- -- --
AW-28 9/30/1995 -- -- -- -- --
AW-28 11/25-26/2008 11.18 4.55 6.63 -- --
AW-28 3/6/2009 11.18 5.59 5.59 -- --
AW-28 6/30/2009 11.18 4.40 6.78 -- --
AW-28 9/23/2009 11.18 4.60 6.58 -- --
AW-28 12/29/2009 11.18 4.01 7.17 -- --
AW-28 3/24/2010 11.18 4.58 6.60 -- --
AW-29 8/28/1990 13.73 5.29 8.44 -- --
AW-29 7/23/1991 13.73 3.95 9.78 -- --
AW-29 8/22/1991 13.73 4.54 9.19 -- --
AW-29 9/26/1991 13.73 5.68 8.05 -- --
AW-29 10/25-26/1991 13.73 5.86 7.87 -- --
AW-29 11/26/1991 13.73 5.98 7.75 -- --
AW-29 12/20/1991 13.73 6.19 7.54 -- --
AW-29 1/20/1992 13.73 4.10 9.63 -- --
AW-29 2/27-28/1992 13.73 4.86 8.87 -- --
AW-29 3/23/1992 13.73 5.12 8.61 -- --
AW-29 4/22/1992 13.73 4.02 9.71 -- --
AW-29 5/27-28/1992 13.73 5.85 7.88 -- --
AW-29 6/24/1992 13.73 4.83 8.90 -- --
AW-29 7/27/1992 13.73 5.39 8.34 -- --
AW-29 8/26/1992 13.73 2.81 10.92 -- --
AW-29 9/29/1992 13.73 4.90 8.83 -- --
AW-29 10/29/1992 13.73 5.20 8.53 -- --
AW-29 11/25/1992 13.73 3.74 9.99 -- --
AW-29 12/18/1992 13.73 4.77 8.96 -- --
AW-29 1/28/1993 13.73 4.65 9.08 -- --
AW-29 2/24/1993 13.73 5.04 8.69 -- --
AW-29 3/30/1993 13.73 4.05 9.68 -- --
AW-29 5/28/1993 13.73 6.02 7.71 -- --
AW-29 8/9-10/1993 13.73 6.76 6.97 -- --
AW-29 9/28/1993 13.73 5.90 7.83 -- --
AW-29 10/29/1993 13.73 6.04 7.69 -- --
AW-29 11/30/1993 13.73 4.95 8.78 -- --
AW-29 12/27/1993 13.73 5.05 8.68 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-29 3/31/1994 13.73 5.43 8.30 -- --
AW-29 9/9/1994 13.73 3.98 9.75 -- --
AW-29 9/29/1994 13.73 4.89 8.84 -- --
AW-29 11/23/1994 13.73 4.75 8.98 -- --
AW-29 1/4/1995 13.73 4.62 9.11 -- --
AW-29 2/8/1995 13.73 5.17 8.56 -- --
AW-29 3/16/1995 13.73 5.18 8.55 -- --
AW-29 5/25/1995 13.73 6.23 7.50 -- --
AW-29 9/30/1995 13.73 4.69 9.04 -- --
AW-29 10/2/2003 13.73 5.56 8.17 -- --
AW-29 11/25-26/2008 12.68 4.45 8.23 -- --
AW-29 3/5/2009 12.68 4.60 8.08 -- --
AW-29 6/30/2009 12.68 5.37 7.31 -- --
AW-29 9/23/2009 12.68 5.41 7.27 -- --
AW-29 12/29/2009 12.68 4.08 8.60 -- --
AW-30 8/28/1990 14.42 6.25 8.17 -- --
AW-30 7/23/1991 14.42 3.45 10.99 3.42 0.03
AW-30 8/22/1991 14.42 3.87 10.58 3.83 0.04
AW-30 9/26/1991 14.42 5.58 -- 5.55 0.03
AW-30 10/25-26/1991 14.42 6.15 8.29 6.13 0.02
AW-30 11/26/1991 14.42 6.48 7.94 -- --
AW-30 12/20/1991 14.42 6.66 7.76 -- --
AW-30 1/20/1992 14.42 5.25 9.17 -- --
AW-30 2/27-28/1992 14.42 4.54 9.88 -- --
AW-30 3/23/1992 14.42 4.80 9.62 -- --
AW-30 4/22/1992 14.42 3.50 10.92 -- --
AW-30 5/27-28/1992 14.42 5.56 8.86 -- --
AW-30 6/24/1992 14.42 4.10 10.32 -- --
AW-30 7/27/1992 14.42 4.73 9.69 -- --
AW-30 8/26/1992 14.42 2.48 11.94 -- --
AW-30 9/29/1992 14.42 4.21 10.21 -- --
AW-30 10/29/1992 14.42 4.98 9.44 -- --
AW-30 11/25/1992 14.42 3.87 10.55 -- --
AW-30 12/18/1992 14.42 4.59 9.83 -- --
AW-30 1/28/1993 14.42 4.11 10.31 -- --
AW-30 2/24/1993 14.42 4.74 9.68 -- --
AW-30 3/30/1993 14.42 3.40 11.02 -- --
AW-30 5/28/1993 14.42 6.00 8.42 -- --
AW-30 8/9-10/1993 14.42 7.09 7.33 -- --
AW-30 9/28/1993 14.42 6.26 8.16 -- --
AW-30 10/29/1993 14.42 6.51 7.91 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-30 11/30/1993 14.42 5.48 8.94 -- --
AW-30 12/27/1993 14.42 5.75 8.67 -- --
AW-30 3/31/1994 14.42 5.69 8.73 -- --
AW-30 9/9/1994 14.42 4.90 9.52 -- --
AW-30 9/29/1994 14.42 9.03 5.86 8.44 0.59
AW-30 11/23/1994 14.42 4.85 9.57 -- --
AW-30 1/4/1995 14.42 4.89 9.53 -- --
AW-30 2/8/1995 14.42 5.53 8.89 -- --
AW-30 3/16/1995 14.42 5.46 8.96 -- --
AW-30 5/25/1995 14.42 6.51 7.91 -- --
AW-30 9/30/1995 14.42 4.79 9.63 -- --
AW-30 10/2/2003 14.42 5.95 8.47 -- --
AW-30 11/25-26/2008 13.40 3.60 9.80 -- --
AW-30 3/5/2009 13.40 5.33 8.07 -- --
AW-30 6/30/2009 13.40 5.43 7.97 -- --
AW-30 9/23/2009 13.40 5.37 8.03 -- --
AW-30 12/29/2009 13.40 3.22 10.18 -- --
AW-31 8/28/1990 14.55 6.14 8.41 -- --
AW-31 7/23/1991 14.55 4.63 9.92 -- --
AW-31 8/22/1991 14.55 5.17 9.38 -- --
AW-31 9/26/1991 14.55 6.55 8.00 -- --
AW-31 10/25-26/1991 14.55 6.84 7.71 -- --
AW-31 11/26/1991 14.55 7.17 7.38 -- --
AW-31 12/20/1991 14.55 7.32 7.23 -- --
AW-31 1/20/1992 14.55 5.09 9.46 -- --
AW-31 3/23/1992 14.55 6.29 8.26 -- --
AW-31 4/22/1992 14.55 4.89 9.66 -- --
AW-31 5/27-28/1992 14.55 6.77 7.78 -- --
AW-31 6/24/1992 14.55 5.55 9.00 -- --
AW-31 7/27/1992 14.55 6.13 8.42 -- --
AW-31 8/26/1992 14.55 3.58 10.97 -- --
AW-31 9/29/1992 14.55 7.80 6.75 -- --
AW-31 10/29/1992 14.55 6.18 8.37 -- --
AW-31 11/25/1992 14.55 4.20 10.35 -- --
AW-31 12/18/1992 14.55 5.72 8.83 -- --
AW-31 1/28/1993 14.55 5.38 9.17 -- --
AW-31 2/24/1993 14.55 5.91 8.64 -- --
AW-31 3/30/1993 14.55 4.74 9.81 -- --
AW-31 5/28/1993 14.55 6.81 7.74 -- --
AW-31 8/9-10/1993 14.55 7.65 6.90 -- --
AW-31 9/28/1993 14.55 7.02 7.53 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-31 10/29/1993 14.55 7.12 7.43 -- --
AW-31 11/30/1993 14.55 5.87 8.68 -- --
AW-31 12/27/1993 14.55 6.20 8.35 -- --
AW-31 3/31/1994 14.55 6.37 8.18 -- --
AW-31 9/9/1994 14.55 4.94 9.61 -- --
AW-31 9/29/1994 14.55 5.66 8.89 -- --
AW-31 11/23/1994 14.55 5.34 9.21 -- --
AW-31 1/4/1995 14.55 5.34 9.21 -- --
AW-31 2/8/1995 14.55 6.16 8.39 -- --
AW-31 3/16/1995 14.55 6.01 8.54 -- --
AW-31 5/25/1995 14.55 7.22 7.33 -- --
AW-31 9/30/1995 14.55 5.28 9.27 -- --
AW-31 10/2/2003 14.55 6.60 7.95 -- --
AW-31 11/25-26/2008 10.30 2.30 8.00 -- --
AW-31 3/5/2009 10.30 2.40 7.90 -- --
AW-31 6/30/2009 10.30 2.33 7.97 -- --
AW-31 9/23/2009 10.30 2.80 7.50 -- --
AW-31 12/29/2009 10.30 1.78 8.52 -- --
AW-32 8/28/1990 15.47 10.55 6.46 8.62 1.93
AW-32 7/23/1991 15.47 9.00 7.90 7.21 1.79
AW-32 8/22/1991 15.47 9.25 7.76 7.32 1.93
AW-32 9/26/1991 15.47 10.33 5.97 9.29 1.04
AW-32 10/25-26/1991 15.47 11.80 5.15 9.95 1.85
AW-32 11/26/1991 15.47 13.16 4.19 10.81 2.35
AW-32 12/20/1991 15.47 13.13 3.80 11.30 1.83
AW-32 1/20/1992 15.47 9.83 6.36 8.93 0.90
AW-32 3/23/1992 15.47 10.25 5.80 9.53 0.72
AW-32 4/22/1992 15.47 8.56 7.65 7.63 0.93
AW-32 5/27-28/1992 15.47 10.81 5.21 10.12 0.69
AW-32 6/24/1992 15.47 9.19 7.29 7.93 1.26
AW-32 7/27/1992 15.47 9.37 6.57 8.78 0.59
AW-32 8/26/1992 15.47 7.35 8.61 6.74 0.61
AW-32 9/29/1992 15.47 8.90 7.38 7.89 1.01
AW-32 10/29/1992 15.47 9.01 6.84 8.54 0.47
AW-32 11/25/1992 15.47 8.46 7.99 7.24 1.22
AW-32 12/18/1992 15.47 8.69 7.20 8.16 0.53
AW-32 1/28/1993 15.47 8.55 7.79 7.46 1.09
AW-32 2/24/1993 15.47 8.94 7.12 8.20 0.74
AW-32 3/30/1993 15.47 7.82 7.99 7.40 0.42
AW-32 5/28/1993 15.47 11.92 4.97 10.14 1.78
AW-32 8/9-10/1993 15.47 12.87 4.22 10.85 2.02
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-32 9/28/1993 15.47 10.76 5.45 9.83 0.93
AW-32 10/29/1993 15.47 11.85 4.82 10.35 1.50
AW-32 11/30/1993 15.47 9.46 6.65 8.66 0.80
AW-32 12/27/1993 15.47 11.57 4.99 10.21 1.36
AW-32 3/31/1994 15.47 10.40 5.51 9.85 0.55
AW-32 9/9/1994 15.47 8.04 7.73 7.67 0.37
AW-32 9/29/1994 15.47 8.18 7.60 7.79 0.39
AW-32 11/23/1994 15.47 18.20 5.76 7.59 10.61
AW-32 1/4/1995 15.47 7.98 7.72 7.69 0.29
AW-32 2/8/1995 15.47 8.65 6.90 8.55 0.10
AW-32 3/16/1995 15.47 8.96 6.89 8.48 0.48
AW-32 5/25/1995 15.47 10.40 5.20 10.24 0.16
AW-32 9/30/1995 15.47 8.82 7.44 7.83 0.99
AW-32 10/2/2003 15.47 9.83 5.72 9.73 0.10
AW-32 11/25-26/2008 14.39 9.50 4.89 -- --
AW-32 3/6/2009 14.39 10.79 3.60 -- --
AW-32 6/30/2009 14.39 9.23 5.16 -- --
AW-32 9/23/2009 14.39 9.67 4.72 -- --
AW-32 12/29/2009 14.39 9.05 5.34 -- --
AW-32 12/13/2010 14.39 11.60 2.80 11.59 0.01
AW-33 8/28/1990 14.18 5.97 8.21 -- --
AW-33 7/23/1991 14.18 4.68 9.50 -- --
AW-33 8/22/1991 14.18 5.16 9.02 -- --
AW-33 9/26/1991 14.18 6.02 8.16 -- --
AW-33 10/25-26/1991 14.18 6.38 7.80 -- --
AW-33 11/26/1991 14.18 6.65 7.53 -- --
AW-33 12/20/1991 14.18 6.59 7.59 -- --
AW-33 1/20/1992 14.18 5.16 9.02 -- --
AW-33 3/23/1992 14.18 5.83 8.35 -- --
AW-33 4/22/1992 14.18 5.05 9.13 -- --
AW-33 5/27-28/1992 14.18 6.27 7.91 -- --
AW-33 6/24/1992 14.18 5.35 8.83 -- --
AW-33 7/27/1992 14.18 5.70 8.48 -- --
AW-33 8/26/1992 14.18 4.25 9.93 -- --
AW-33 9/29/1992 14.18 5.45 8.73 -- --
AW-33 11/25/1992 14.18 14.94 -0.76 -- --
AW-33 12/18/1992 14.18 5.53 8.65 -- --
AW-33 1/28/1993 14.18 5.34 8.84 -- --
AW-33 2/24/1993 14.18 5.63 8.55 -- --
AW-33 3/30/1993 14.18 4.91 9.27 -- --
AW-33 5/28/1993 14.18 6.33 7.85 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-33 8/9-10/1993 14.18 7.03 7.15 -- --
AW-33 9/28/1993 14.18 6.27 7.91 -- --
AW-33 10/29/1993 14.18 6.46 7.72 -- --
AW-33 11/30/1993 14.18 5.75 8.43 -- --
AW-33 12/27/1993 14.18 5.83 8.35 -- --
AW-33 3/31/1994 14.18 5.79 8.39 -- --
AW-33 9/9/1994 14.18 4.93 9.25 -- --
AW-33 9/29/1994 14.18 5.34 8.84 5.33 0.01
AW-33 11/23/1994 14.18 5.20 8.98 -- --
AW-33 1/4/1995 14.18 5.21 8.97 -- --
AW-33 2/8/1995 14.18 5.64 8.54 -- --
AW-33 3/16/1995 14.18 5.64 8.54 -- --
AW-33 5/25/1995 14.18 6.45 7.73 -- --
AW-33 9/30/1995 14.18 5.11 9.07 -- --
AW-33 10/2/2003 14.18 5.91 8.27 -- --
AW-33 11/25-26/2008 13.08 5.32 7.76 -- --
AW-33 3/5/2009 13.08 5.40 7.68 -- --
AW-33 6/30/2009 13.08 5.31 7.77 -- --
AW-33 9/23/2009 13.08 5.60 7.48 -- --
AW-33 12/29/2009 13.08 4.58 8.50 -- --
AW-34 8/28/1990 14.30 7.32 6.98 6.58 0.74
AW-34 7/23/1991 14.30 5.99 8.82 5.39 0.60
AW-34 8/22/1991 14.30 6.16 8.78 5.41 0.75
AW-34 9/26/1991 14.30 7.12 7.99 6.17 0.95
AW-34 10/25-26/1991 14.30 8.49 6.69 7.46 1.03
AW-34 11/26/1991 14.30 10.03 5.28 8.84 1.19
AW-34 12/20/1991 14.30 10.37 5.02 9.09 1.28
AW-34 1/20/1992 14.30 6.98 7.86 6.35 0.63
AW-34 3/23/1992 14.30 7.46 7.52 6.66 0.80
AW-34 4/22/1992 14.30 6.80 7.76 6.50 0.30
AW-34 5/27-28/1992 14.30 7.49 7.52 6.66 0.83
AW-34 6/24/1992 14.30 6.24 8.48 5.75 0.49
AW-34 7/27/1992 14.30 6.63 8.17 6.04 0.59
AW-34 8/26/1992 14.30 5.95 9.19 4.96 0.99
AW-34 9/29/1992 14.30 6.24 8.45 5.78 0.46
AW-34 11/25/1992 14.30 6.48 8.05 6.21 0.27
AW-34 12/18/1992 14.30 6.71 8.02 6.20 0.51
AW-34 1/28/1993 14.30 6.36 8.20 6.06 0.30
AW-34 2/24/1993 14.30 6.10 8.47 5.78 0.32
AW-34 3/30/1993 14.30 6.12 8.43 5.83 0.29
AW-34 5/28/1993 14.30 8.84 6.13 8.05 0.79
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-34 8/9-10/1993 14.30 10.85 4.39 9.74 1.11
AW-34 9/28/1993 14.30 7.47 7.43 6.76 0.71
AW-34 10/29/1993 14.30 7.93 6.80 7.42 0.51
AW-34 11/30/1993 14.30 6.23 8.38 5.87 0.36
AW-34 12/27/1993 14.30 7.10 7.73 6.48 0.62
AW-34 3/31/1994 14.30 7.19 7.60 6.61 0.58
AW-34 9/9/1994 14.30 6.28 8.47 5.75 0.53
AW-34 9/29/1994 14.30 6.22 8.39 5.85 0.37
AW-34 11/23/1994 14.30 6.17 8.42 5.83 0.34
AW-34 1/4/1995 14.30 6.18 8.38 5.87 0.31
AW-34 2/8/1995 14.30 6.66 7.92 6.33 0.33
AW-34 3/16/1995 14.30 6.68 7.97 6.27 0.41
AW-34 5/25/1995 14.30 8.75 6.01 8.21 0.54
AW-34 9/30/1995 14.30 5.89 8.76 5.48 0.41
AW-34 9/30/1995 14.30 5.89 8.76 5.48 0.41
AW-34 10/2/2003 14.30 7.53 6.77 -- --
AW-34 11/25-26/2008 13.27 7.82 5.45 -- --
AW-34 3/6/2009 13.27 9.13 4.14 -- --
AW-34 6/30/2009 13.27 8.15 5.12 -- --
AW-34 9/23/2009 13.27 8.28 4.99 -- --
AW-34 12/29/2009 13.27 7.65 5.62 -- --
AW-35 8/28/1990 15.03 7.38 7.65 -- --
AW-35 7/23/1991 15.03 5.45 9.58 -- --
AW-35 8/22/1991 15.03 5.69 9.34 -- --
AW-35 9/26/1991 15.03 6.65 8.38 -- --
AW-35 10/25-26/1991 15.03 7.31 7.72 -- --
AW-35 11/26/1991 15.03 7.85 7.18 -- --
AW-35 12/20/1991 15.03 8.32 6.71 -- --
AW-35 1/20/1992 15.03 7.36 7.67 -- --
AW-35 3/23/1992 15.03 7.77 7.26 -- --
AW-35 4/22/1992 15.03 7.50 7.53 -- --
AW-35 5/27-28/1992 15.03 8.33 6.70 -- --
AW-35 6/24/1992 15.03 6.82 8.21 -- --
AW-35 7/27/1992 15.03 7.25 7.78 -- --
AW-35 8/26/1992 15.03 5.46 9.57 -- --
AW-35 9/29/1992 15.03 6.78 8.25 -- --
AW-35 11/25/1992 15.03 7.38 7.65 -- --
AW-35 12/18/1992 15.03 6.05 8.98 -- --
AW-35 1/28/1993 15.03 -- -- -- --
AW-35 2/24/1993 15.03 -- -- -- --
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-35 3/30/1993 -- -- -- -- --
AW-35 5/28/1993 -- -- -- -- --
AW-35 8/9-10/1993 -- -- -- -- --
AW-35 9/28/1993 -- -- -- -- --
AW-35 10/29/1993 -- -- -- -- --
AW-35 11/30/1993 -- -- -- -- --
AW-35 12/27/1993 -- -- -- -- --
AW-35 3/31/1994 -- -- -- -- --
AW-35 9/9/1994 -- -- -- -- --
AW-35 9/29/1994 -- -- -- -- --
AW-35 11/23/1994 -- -- -- -- --
AW-35 1/4/1995
AW-35 2/8/1995
AW-35 3/16/1995
AW-35 5/25/1995
AW-35 9/30/1995 15.03 -- -- -- --
AW-36 8/28/1990 14.65 9.91 4.74 9.91 <0.01
AW-36 7/23/1991 14.65 7.71 8.33 6.09 1.62
AW-36 8/22/1991 14.65 7.91 7.69 6.80 1.11
AW-36 9/26/1991 14.65 8.88 6.73 7.76 1.12
AW-36 10/25-26/1991 14.65 9.24 6.34 8.16 1.08
AW-36 11/26/1991 14.65 9.58 6.00 8.50 1.08
AW-36 12/20/1991 14.65 9.45 6.15 8.34 1.11
AW-36 1/20/1992 14.65 7.79 7.71 6.80 0.99
AW-36 3/23/1992 14.65 7.55 7.82 6.71 0.84
AW-36 4/22/1992 14.65 6.11 9.14 5.41 0.70
AW-36 5/27-28/1992 14.65 7.94 7.37 7.17 0.77
AW-36 6/24/1992 14.65 6.62 8.62 5.93 0.69
AW-36 7/27/1992 14.65 7.29 7.99 6.56 0.73
AW-36 8/26/1992 14.65 4.03 10.01 4.74 0.71
AW-36 9/29/1992 14.65 6.93 8.35 6.20 0.73
AW-36 11/25/1992 14.65 5.46 9.68 4.89 0.57
AW-36 12/18/1992 14.65 6.51 8.56 6.02 0.49
AW-36 1/28/1993 14.65 5.94 9.11 5.48 0.46
AW-36 2/24/1993 14.65 6.00 9.68 4.80 1.20
AW-36 3/30/1993 14.65 5.22 9.84 4.74 0.48
AW-36 5/28/1993 14.65 7.53 7.53 7.05 0.48
AW-36 8/9-10/1993 14.65 9.17 6.15 8.39 0.78
AW-36 9/28/1993 14.65 8.00 7.10 7.48 0.52
AW-36 10/29/1993 14.65 7.33 7.74 6.84 0.49
AW-36 11/30/1993 14.65 6.19 8.68 5.94 0.25

Well Not Present
Well Not Present

Please refer to notes at end of table.

Well Not Present
Well Not Present

SPH Gauging and Well Installation Report
NuStar Savannah Refinery

1634-00
Page 33 of 64



Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-36 12/27/1993 14.65 6.62 8.31 6.29 0.33
AW-36 3/31/1994 14.65 6.39 8.46 6.16 0.23
AW-36 9/9/1994 14.65 5.27 9.53 5.10 0.17
AW-36 9/29/1994 14.65 6.36 8.79 5.77 0.59
AW-36 11/23/1994 14.65 5.47 9.28 5.35 0.12
AW-36 1/4/1995 14.65 5.18 9.69 4.93 0.25
AW-36 2/8/1995 14.65 6.28 8.58 6.04 0.24
AW-36 3/16/1995 14.65 6.29 8.77 5.81 0.48
AW-36 5/25/1995 14.65 DRY -- -- --
AW-36 9/30/1995 14.65 5.51 9.24 5.39 0.12
AW-36 11/25-26/2008 13.65 4.35 9.30 -- --
AW-36 3/6/2009 13.65 5.40 8.25 -- --
AW-36 6/30/2009 13.65 5.81 7.84 -- --
AW-36 9/23/2009 13.65 6.00 7.65 -- --
AW-36 12/29/2009 13.65 4.31 9.34 -- --
AW-37 8/28/1990 14.83 10.96 3.87 -- --
AW-37 7/23/1991 14.83 10.16 4.67 -- --
AW-37 8/22/1991 14.83
AW-37 9/26/1991 14.83
AW-37 11/26/1991 14.83
AW-37 12/20/1991 14.83
AW-37 1/20/1992 14.83
AW-37 3/23/1992 14.83
AW-37 4/22/1992 14.83
AW-37 5/27-28/1992 14.83
AW-37 6/24/1992 14.83
AW-37 7/27/1992 14.83
AW-37 8/26/1992 14.83
AW-37 9/29/1992 14.83
AW-37 11/25/1992 14.83
AW-37 12/18/1992 14.83
AW-37 1/28/1993 14.83
AW-37 1/28/1993 14.83
AW-37 3/30/1993 14.83
AW-37 5/28/1993 14.83
AW-37 8/9-10/1993 14.83
AW-37 9/28/1993 14.83
AW-37 9/28/1993 14.83
AW-37 11/30/1993 14.83
AW-37 12/27/1993 14.83

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-37 3/31/1994 14.83
AW-37 9/9/1994 14.83
AW-37 9/29/1994 14.83
AW-37 11/23/1994 14.83
AW-37 1/4/1995 14.83
AW-37 2/8/1995 14.83
AW-37 3/16/1995 14.83
AW-37 3/16/1995 14.83
AW-37 9/30/1995 14.83
AW-37 11/25-26/2008 14.33 11.20 3.83 10.32 0.88
AW-37 3/5/2009 14.33 12.09 2.26 12.06 0.03
AW-37 6/30/2009 14.33 11.57 2.88 11.43 0.14
AW-37 9/23/2009 14.33 11.02 3.32 11.01 0.01
AW-37 12/29/2009 14.33 10.95 3.43 10.89 0.06
AW-37 3/24/2010 14.33 11.51 2.90 11.42 0.09
AW-38 8/28/1990 12.03 17.60 4.40 5.92 11.68
AW-38 7/23/1991 12.03
AW-38 8/22/1991 12.03
AW-38 9/26/1991 12.03
AW-38 10/25-26/1991 12.03
AW-38 11/26/1991 12.03
AW-38 12/20/1991 12.03
AW-38 1/20/1992 12.03
AW-38 3/23/1992 12.03
AW-38 4/22/1992 12.03
AW-38 5/27-28/1992 12.03
AW-38 6/24/1992 12.03
AW-38 7/27/1992 12.03
AW-38 8/26/1992 12.03
AW-38 9/29/1992 12.03
AW-38 11/25/1992 12.03
AW-38 12/18/1992 12.03
AW-38 1/28/1993 12.03
AW-38 1/28/1993 12.03 8.02 4.03 7.99 0.03
AW-38 3/30/1993 12.03
AW-38 5/28/1993 12.03
AW-38 8/9-10/1993 12.03
AW-38 9/28/1993 12.03
AW-38 9/28/1993 12.03
AW-38 11/30/1993 12.03
AW-38 12/27/1993 12.03

Please refer to notes at end of table.

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present

Recovery Well
Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-38 3/31/1994 12.03
AW-38 9/9/1994 12.03
AW-38 9/29/1994 12.03
AW-38 11/23/1994 12.03
AW-38 1/4/1995 12.03
AW-38 2/8/1995 12.03
AW-38 3/16/1995 12.03
AW-38 3/16/1995 12.03
AW-38 9/30/1995 12.03
AW-39 8/28/1990 12.41 11.65 4.82 6.70 4.95
AW-39 7/23/1991 12.41
AW-39 8/22/1991 12.41
AW-39 9/26/1991 12.41
AW-39 10/25-26/1991 12.41
AW-39 11/26/1991 12.41
AW-39 12/20/1991 12.41
AW-39 1/20/1992 12.41
AW-39 3/23/1992 12.41
AW-39 4/22/1992 12.41
AW-39 5/27-28/1992 12.41
AW-39 6/24/1992 12.41
AW-39 7/27/1992 12.41
AW-39 8/26/1992 12.41
AW-39 9/29/1992 12.41
AW-39 11/25/1992 12.41
AW-39 12/18/1992 12.41
AW-39 1/28/1993 12.41
AW-39 1/28/1993 12.41
AW-39 3/30/1993 12.41
AW-39 5/28/1993 12.41
AW-39 8/9-10/1993 12.41
AW-39 9/28/1993 12.41
AW-39 9/28/1993 12.41
AW-39 11/30/1993 12.41
AW-39 12/27/1993 12.41
AW-39 3/31/1994 12.41
AW-39 9/9/1994 12.41
AW-39 9/29/1994 12.41
AW-39 11/23/1994 12.41
AW-39 1/4/1995 12.41

Recovery Well
Recovery Well

Please refer to notes at end of table.

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-39 2/8/1995 12.41
AW-39 3/16/1995 12.41
AW-39 3/16/1995 12.41
AW-39 9/30/1995 12.41
AW-40 8/28/1990 11.81 6.43 5.97 5.74 0.69
AW-40 7/23/1991 11.81 4.80 7.63 4.33 0.47
AW-40 8/22/1991 11.81 4.54 7.64 4.10 0.44
AW-40 9/26/1991 11.81 5.28 6.99 4.72 0.56
AW-40 10/25-26/1991 11.81 5.28 6.98 4.74 0.54
AW-40 11/26/1991 11.81 5.40 6.81 4.92 0.48
AW-40 12/20/1991 11.81 5.57 6.63 5.10 0.47
AW-40 1/20/1992 11.81 4.41 7.72 4.03 0.38
AW-40 3/23/1992 11.81 4.98 7.24 4.49 0.49
AW-40 4/22/1992 11.81 3.91 8.17 3.59 0.32
AW-40 5/27-28/1992 11.81 5.27 6.93 4.80 0.47
AW-40 6/24/1992 11.81 4.40 7.74 4.00 0.40
AW-40 7/27/1992 11.81 4.78 7.34 4.41 0.37
AW-40 8/26/1992 11.81 2.58 9.59 2.15 0.43
AW-40 9/29/1992 11.81 4.30 7.75 4.01 0.29
AW-40 11/25/1992 11.81 2.91 8.92 2.89 0.02
AW-40 12/18/1992 11.81 4.07 7.86 3.92 0.15
AW-40 1/28/1993 11.81 4.10 8.47 3.19 0.91
AW-40 2/24/1993 11.81 4.43 7.60 4.17 0.26
AW-40 3/30/1993 11.81 3.42 8.49 3.30 0.12
AW-40 5/28/1993 11.81 5.38 6.71 5.04 0.34
AW-40 8/9-10/1993 11.81 5.58 6.42 5.35 0.23
AW-40 9/28/1993 11.81 4.92 7.07 4.70 0.22
AW-40 10/29/1993 11.81 5.00 7.02 4.75 0.25
AW-40 11/30/1993 11.81 4.11 7.79 4.00 0.11
AW-40 12/27/1993 11.81 4.37 7.58 4.20 0.17
AW-40 3/31/1994 11.81 4.64 7.22 4.58 0.06
AW-40 9/9/1994 11.81 3.00 8.81 -- --
AW-40 9/29/1994 11.81 3.69 5.94 6.32 2.63
AW-40 11/23/1994 11.81 3.66 8.15 -- --
AW-40 1/4/1995 11.81 3.83 7.98 -- --
AW-40 2/8/1995 11.81 4.35 7.46 -- --
AW-40 3/16/1995 11.81 4.35 7.46 -- --
AW-40 5/25/1995 11.81 5.03 6.78 -- --
AW-40 9/30/1995 11.81
AW-41 8/28/1990 16.14 9.49 6.65 -- --
AW-41 7/23/1991 16.14 4.68 7.73 -- --

Recovery Well

DRY

Please refer to notes at end of table.

Recovery Well
Recovery Well
Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-41 8/22/1991 16.14 8.75 7.39 -- --
AW-41 9/26/1991 16.14 9.38 6.76 -- --
AW-41 10/25-26/1991 16.14 9.93 6.21 -- --
AW-41 11/26/1991 16.14 9.93 6.21 -- --
AW-41 12/20/1991 16.14 10.25 5.89 -- --
AW-41 1/20/1992 16.14 5.89 10.25 -- --
AW-41 3/23/1992 16.14 9.08 7.06 -- --
AW-41 4/22/1992 16.14 8.38 7.76 -- --
AW-41 5/27-28/1992 16.14 9.35 6.79 -- --
AW-41 6/24/1992 16.14 8.72 7.42 -- --
AW-41 7/27/1992 16.14 9.20 6.94 -- --
AW-41 8/26/1992 16.14 7.74 8.40 -- --
AW-41 9/29/1992 16.14 8.88 7.26 -- --
AW-41 11/25/1992 16.14 8.52 7.62 -- --
AW-41 12/18/1992 16.14 9.06 7.08 -- --
AW-41 1/28/1993 16.14 8.82 7.32 -- --
AW-41 2/24/1993 16.14 9.16 6.98 -- --
AW-41 3/30/1993 16.14 8.45 7.69 -- --
AW-41 5/28/1993 16.14 1.10 15.04 -- --
AW-41 8/9-10/1993 16.14 10.51 5.63 -- --
AW-41 9/28/1993 16.14 9.85 6.29 -- --
AW-41 10/29/1993 16.14 9.85 6.29 -- --
AW-41 11/30/1993 16.14 9.30 6.84 -- --
AW-41 12/27/1993 16.14 9.37 6.77 -- --
AW-41 3/31/1994 16.14 9.51 6.63 -- --
AW-41 9/9/1994 16.14 8.87 7.27 -- --
AW-41 9/29/1994 16.14 9.39 6.75 -- --
AW-41 11/23/1994 16.14 9.07 7.07 -- --
AW-41 1/4/1995 16.14 8.85 7.29 -- --
AW-41 2/8/1995 16.14 9.53 6.61 -- --
AW-41 3/16/1995 16.14 9.29 6.85 -- --
AW-41 5/25/1995 16.14 8.61 7.53 -- --
AW-41 9/30/1995 16.14 9.06 7.08 -- --
AW-41 9/23/2009 15.15 9.28 5.87 -- --
AW-41 12/29/2009 15.15 8.11 7.04 -- --
AW-42 8/28/1990 11.29 6.18 5.11 -- --
AW-42 7/23/1991 11.29 5.71 6.10 -- --
AW-42 8/22/1991 11.29 5.42 5.87 -- --
AW-42 9/26/1991 11.29 6.28 5.01 -- --
AW-42 10/25-26/1991 11.29 6.65 4.64 -- --

Please refer to notes at end of table.

SPH Gauging and Well Installation Report
NuStar Savannah Refinery

1634-00
Page 38 of 64



Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-42 11/26/1991 11.29 7.43 3.86 -- --
AW-42 12/20/1991 11.29 7.75 3.54 -- --
AW-42 1/20/1992 11.29 6.29 5.00 -- --
AW-42 3/23/1992 11.29 6.90 4.39 -- --
AW-42 4/22/1992 11.29 6.17 5.12 -- --
AW-42 5/27-28/1992 11.29 6.96 4.33 -- --
AW-42 6/24/1992 11.29 5.99 5.30 -- --
AW-42 7/27/1992 11.29 6.45 4.84 -- --
AW-42 8/26/1992 11.29 5.10 6.19 -- --
AW-42 9/29/1992 11.29 5.87 5.42 -- --
AW-42 11/25/1992 11.29 5.82 5.47 -- --
AW-42 12/18/1992 11.29 6.31 4.98 -- --
AW-42 1/28/1993 11.29 5.46 5.83 -- --
AW-42 2/24/1993 11.29 6.24 5.05 -- --
AW-42 3/30/1993 11.29 5.13 6.16 -- --
AW-42 5/28/1993 11.29 7.28 4.01 -- --
AW-42 8/9-10/1993 11.29 7.54 3.75 -- --
AW-42 9/28/1993 11.29 7.07 4.22 -- --
AW-42 10/29/1993 11.29 6.70 4.59 -- --
AW-42 11/30/1993 11.29 6.45 4.84 -- --
AW-42 12/27/1993 11.29 6.99 4.30 -- --
AW-42 3/31/1994 11.29 6.75 4.54 -- --
AW-42 9/9/1994 11.29 5.55 5.74 -- --
AW-42 9/29/1994 11.29 6.08 5.21 -- --
AW-42 11/23/1994 11.29 5.75 5.54 -- --
AW-42 1/4/1995 11.29 5.66 5.63 -- --
AW-42 2/8/1995 11.29 6.54 4.75 -- --
AW-42 3/16/1995 11.29 6.16 5.13 -- --
AW-42 5/25/1995 11.29 7.12 4.17 -- --
AW-42 9/30/1995 11.29 5.58 5.71 -- --
AW-42 10/2/2003 11.29 6.50 4.79 -- --
AW-42 11/25-26/2008 9.43 1.50 7.93 -- --
AW-42 3/5/2009 9.43 1.49 7.94 -- --
AW-42 6/30/2009 9.43 1.50 7.93 -- --
AW-42 9/23/2009 9.43 1.94 7.49 -- --
AW-42 12/29/2009 9.43 0.95 8.48 -- --
AW-43 8/28/1990 10.68 3.35 7.33 -- --
AW-43 7/23/1991 10.68 6.48 9.66 -- --
AW-43 8/22/1991 10.68 1.22 9.46 -- --
AW-43 9/26/1991 10.68 2.60 8.08 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-43 10/25-26/1991 10.68 2.92 7.76 -- --
AW-43 11/26/1991 10.68 3.31 7.37 -- --
AW-43 12/20/1991 10.68 3.47 7.21 -- --
AW-43 1/20/1992 10.68 2.28 8.40 -- --
AW-43 3/23/1992 10.68 1.60 9.08 -- --
AW-43 4/22/1992 10.68 1.11 9.57 -- --
AW-43 5/27-28/1992 10.68 2.42 8.26 -- --
AW-43 6/24/1992 10.68 1.06 9.62 -- --
AW-43 7/27/1992 10.68 1.46 9.22 -- --
AW-43 8/26/1992 10.68 0.35 10.33 -- --
AW-43 9/29/1992 10.68 1.00 9.68 -- --
AW-43 11/25/1992 10.68 1.15 9.53 -- --
AW-43 12/18/1992 10.68 1.51 9.17 -- --
AW-43 1/28/1993 10.68 1.02 9.66 -- --
AW-43 2/24/1993 10.68 1.59 9.09 -- --
AW-43 3/30/1993 10.68 0.74 9.94 -- --
AW-43 5/28/1993 10.68 2.80 7.88 -- --
AW-43 8/9-10/1993 10.68 3.89 6.79 -- --
AW-43 9/28/1993 10.68 3.21 7.47 -- --
AW-43 10/29/1993 10.68 3.44 7.24 -- --
AW-43 11/30/1993 10.68 2.39 8.29 -- --
AW-43 12/27/1993 10.68 2.45 8.23 -- --
AW-43 3/31/1994 10.68 2.30 8.38 -- --
AW-43 9/9/1994 10.68 1.78 8.90 -- --
AW-43 9/29/1994 10.68 2.09 8.59 -- --
AW-43 11/23/1994 10.68 1.45 9.23 -- --
AW-43 1/4/1995 10.68 1.59 9.09 -- --
AW-43 2/8/1995 10.68 2.16 8.52 -- --
AW-43 3/16/1995 10.68 2.11 8.57 -- --
AW-43 5/25/1995 10.68 3.07 7.61 -- --
AW-43 9/30/1995 10.68 1.48 9.20 -- --
AW-44 8/28/1990 14.30 10.22 4.08 -- --
AW-44 7/23/1991 14.30 7.29 7.01 -- --
AW-44 8/22/1991 14.30 7.89 6.41 -- --
AW-44 9/26/1991 14.30 9.10 5.20 -- --
AW-44 10/25-26/1991 14.30 9.42 4.88 -- --
AW-44 11/26/1991 14.30 9.93 4.37 -- --
AW-44 12/20/1991 14.30 10.45 3.85 -- --
AW-44 1/20/1992 14.30 9.09 5.21 -- --
AW-44 3/23/1992 14.30 9.24 5.06 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-44 4/22/1992 14.30 6.82 7.48 -- --
AW-44 5/27-28/1992 14.30 9.69 4.61 -- --
AW-44 6/24/1992 14.30 7.89 6.41 -- --
AW-44 7/27/1992 14.30 8.80 5.50 -- --
AW-44 8/26/1992 14.30 3.55 10.75 -- --
AW-44 9/29/1992 14.30 7.73 6.57 -- --
AW-44 11/25/1992 14.30 6.58 7.72 -- --
AW-44 12/18/1992 14.30 8.48 5.82 -- --
AW-44 1/28/1993 14.30 7.07 7.23 -- --
AW-44 2/24/1993 14.30 8.33 5.97 -- --
AW-44 3/30/1993 14.30 6.57 7.73 -- --
AW-44 5/28/1993 14.30 9.68 4.62 -- --
AW-44 8/9-10/1993 14.30 10.86 3.44 -- --
AW-44 9/28/1993 14.30 10.21 4.09 -- --
AW-44 10/29/1993 14.30 9.98 4.32 -- --
AW-44 11/30/1993 14.30 9.17 5.13 -- --
AW-44 12/27/1993 14.30 10.12 4.18 -- --
AW-44 3/31/1994 14.30 9.67 4.63 -- --
AW-44 9/9/1994 14.30 8.66 5.64 -- --
AW-44 9/29/1994 14.30 9.12 5.18 -- --
AW-44 11/23/1994 14.30 8.55 5.75 -- --
AW-44 1/4/1995 14.30 8.49 5.81 -- --
AW-44 2/8/1995 14.30 9.87 4.43 -- --
AW-44 3/16/1995 14.30 8.95 5.35 -- --
AW-44 5/25/1995 14.30 10.01 4.29 -- --
AW-44 9/30/1995 14.30 8.42 5.88 -- --
AW-44 11/25-26/2008 13.41 9.10 4.31 -- --
AW-44 3/5/2009 13.41 10.85 2.56 -- --
AW-44 6/30/2009 13.41 10.20 3.21 -- --
AW-44 9/23/2009 13.41 10.22 3.19 -- --
AW-44 12/29/2009 13.41 8.51 4.90 -- --
AW-45 7/23/1991 16.07 -- -- 5.49 --
AW-45 8/22/1991 16.07 11.73 4.40 11.66 0.07
AW-45 9/26/1991 16.07 11.48 4.59 -- --
AW-45 10/25-26/1991 16.07 11.59 4.48 -- --
AW-45 11/26/1991 16.07 12.07 4.00 -- --
AW-45 12/20/1991 16.07 12.70 3.37 12.68 0.02
AW-45 1/20/1992 16.07 10.65 5.42 -- --
AW-45 3/23/1992 16.07 12.30 3.77 -- --
AW-45 4/22/1992 16.07 12.04 4.06 12.01 0.03
AW-45 5/27-28/1992 16.07 12.37 3.71 12.36 0.01
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-45 6/24/1992 16.07 11.75 4.32 -- --
AW-45 7/27/1992 16.07 11.18 4.89 -- --
AW-45 8/26/1992 16.07 10.35 5.72 -- --
AW-45 9/29/1992 16.07 10.79 5.28 -- --
AW-45 11/25/1992 16.07 11.47 4.60 -- --
AW-45 12/18/1992 16.07 11.94 14.52 -- 11.94
AW-45 1/28/1993 16.07 11.35 4.72 -- --
AW-45 2/24/1993 16.07 11.69 4.38 -- --
AW-45 3/30/1993 16.07 11.72 4.35 -- --
AW-45 5/28/1993 16.07 12.37 3.70 -- --
AW-45 8/9-10/1993 16.07 12.78 3.29 -- --
AW-45 9/28/1993 16.07 12.36 3.71 -- --
AW-45 10/29/1993 16.07 11.96 4.11 -- --
AW-45 11/30/1993 16.07 11.65 4.42 -- --
AW-45 12/27/1993 16.07 12.50 3.57 -- --
AW-45 3/31/1994 16.07 12.15 3.92 -- --
AW-45 9/9/1994 16.07 11.23 4.84 10.83 0.40
AW-45 9/29/1994 16.07 12.46 3.61 11.95 0.51
AW-45 11/23/1994 16.07 11.69 4.38 11.36 0.33
AW-45 1/4/1995 16.07 11.86 4.21 11.48 0.38
AW-45 2/8/1995 16.07 12.87 3.20 -- --
AW-45 3/16/1995 16.07 12.37 3.70 11.98 0.39
AW-45 5/25/1995 16.07 DRY -- -- --
AW-45 9/30/1995 16.07 12.03 4.04 11.72 0.31
AW-45 11/25-26/2008 15.13 14.00 3.05 11.60 2.40
AW-45 3/6/2009 15.13 14.90 1.95 12.75 2.15
AW-45 6/30/2009 15.13 13.88 2.52 12.39 1.49
AW-45 9/23/2009 15.13 13.76 2.76 12.13 1.63
AW-45 12/29/2009 15.13 13.51 3.35 11.49 2.02
AW-45 3/24/2010 15.13 13.90 2.62 12.27 1.63
AW-45 12/13/2010 16.07 13.75 3.21 12.71 1.04
AW-46 7/23/1991 12.50 9.80 2.70 -- --
AW-46 8/22/1991 12.50 -- -- -- --
AW-46 9/26/1991 12.50 -- -- -- --
AW-46 11/26/1991 12.50 -- -- -- --
AW-46 12/20/1991 12.50 11.53 0.97 -- --
AW-46 1/20/1992 12.50 8.76 3.74 -- --
AW-46 3/23/1992 12.50 9.85 2.65 -- --
AW-46 4/22/1992 12.50 9.10 3.40 -- --
AW-46 5/27-28/1992 12.50 9.50 3.00 -- --
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-46 6/24/1992 12.50 9.64 2.86 -- --
AW-46 7/27/1992 12.50 11.38 1.12 -- --
AW-46 8/26/1992 12.50 8.66 3.84 -- --
AW-46 9/29/1992 12.50 8.11 4.39 -- --
AW-46 11/25/1992 12.50 9.47 3.03 -- --
AW-46 12/18/1992 12.50 10.49 2.01 10.45 0.04
AW-46 1/28/1993 12.50 8.83 3.67 8.81 0.02
AW-46 2/24/1993 12.50 9.21 3.29 9.20 0.01
AW-46 3/30/1993 12.50 9.54 2.96 9.53 0.01
AW-46 5/28/1993 12.50 -- -- -- --
AW-46 8/9-10/1993 12.50 -- -- 0.00 --
AW-46 9/28/1993 12.50 -- -- -- --
AW-46 10/29/1993 12.50 9.18 3.32 -- --
AW-46 11/30/1993 12.50 9.05 3.45 -- --
AW-46 12/27/1993 12.50 10.37 2.13 -- --
AW-46 3/31/1994 12.50 9.50 3.00 -- --
AW-46 9/9/1994 12.50 8.30 4.22 8.28 0.02
AW-46 9/29/1994 12.50 10.31 2.19 9.95 0.36
AW-46 11/23/1994 12.50 8.54 3.96 -- --
AW-46 1/4/1995 12.50 8.29 4.21 -- --
AW-46 2/8/1995 12.50 9.76 2.74 -- --
AW-46 3/16/1995 12.50 9.54 2.96 -- --
AW-46 5/25/1995 12.50 10.36 2.14 -- --
AW-46 9/30/1995 12.50 8.15 4.35 -- --
AW-47 7/23/1991 11.89 -- -- 6.40 --
AW-47 8/22/1991 11.89 -- -- 6.62 --
AW-47 9/26/1991 11.89 -- -- 8.75 --
AW-47 10/25-26/1991 11.89 -- -- 7.93 --
AW-47 11/26/1991 11.89
AW-47 12/20/1991 11.89
AW-47 1/20/1992 11.89
AW-47 3/23/1992 11.89
AW-47 4/22/1992 11.89
AW-47 5/27-28/1992 11.89
AW-47 6/24/1992 11.89
AW-47 7/27/1992 11.89
AW-47 8/26/1992 11.89
AW-47 9/29/1992 11.89
AW-47 11/25/1992 11.89
AW-47 12/18/1992 11.89

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present

Please refer to notes at end of table.

Well Not Present
Well Not Present
Well Not Present
Well Not Present
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-47 1/28/1993 11.89
AW-47 1/28/1993 11.89
AW-47 3/30/1993 11.89
AW-47 5/28/1993 11.89
AW-47 9/28/1993 11.89
AW-47 8/9-10/1993 11.89
AW-47 9/28/1993 11.89
AW-47 11/30/1993 11.89
AW-47 12/27/1993 11.89
AW-47 3/31/1994 11.89
AW-47 9/9/1994 11.89
AW-47 9/29/1994 11.89
AW-47 11/23/1994 11.89
AW-47 1/4/1995 11.89
AW-47 2/8/1995 11.89
AW-47 3/16/1995 11.89
AW-47 3/16/1995 11.89
AW-47 9/30/1995 11.89
AW-48 7/23/1991 12.10 -- 6.66 -- --
AW-48 8/22/1991 12.10 5.39 6.71 -- --
AW-48 9/26/1991 12.10 5.84 6.26 -- --
AW-48 10/25-26/1991 12.1 5.96 6.14 -- --
AW-48 11/26/1991 12.10 6.53 5.57 -- --
AW-48 12/20/1991 12.10 6.79 5.31 -- --
AW-48 1/20/1992 12.10 5.67 6.43 5.67 --
AW-48 3/23/1992 12.10 13.93 -1.83 5.94 7.99
AW-48 4/22/1992 12.10 5.33 6.77 -- --
AW-48 5/27-28/1992 12.10 5.95 6.15 -- --
AW-48 6/24/1992 12.10 4.90 7.20 -- --
AW-48 7/27/1992 12.10 5.23 6.87 -- --
AW-48 8/26/1992 12.10 3.57 8.53 -- --
AW-48 9/29/1992 12.10 4.62 7.48 -- --
AW-48 11/25/1992 12.10 4.23 7.87 -- --
AW-48 12/18/1992 12.10 4.71 7.39 -- --
AW-48 1/28/1993 12.10 4.61 7.49 -- --
AW-48 2/24/1993 12.10 4.95 7.15 -- --
AW-48 3/30/1993 12.10 4.19 7.91 -- --
AW-48 5/28/1993 12.10 5.49 6.61 -- --
AW-48 8/9-10/1993 12.10 6.35 5.75 -- --
AW-48 9/28/1993 12.10 5.26 6.84 -- --

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Presents

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present
Well Not Present

Well Not Present

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-48 10/29/1993 12.10 5.39 6.71 -- --
AW-48 11/30/1993 12.10 4.60 7.50 -- --
AW-48 12/27/1993 12.10 7.84 4.26 -- --
AW-48 3/31/1994 12.10 4.87 7.23 -- --
AW-48 9/9/1994 12.10 3.54 8.56 -- --
AW-48 9/29/1994 12.10 4.41 7.69 -- --
AW-48 11/23/1994 12.10 3.72 8.38 -- --
AW-48 1/4/1995 12.10 3.46 8.64 -- --
AW-48 2/8/1995 12.10 4.18 7.92 -- --
AW-48 3/16/1995 12.10 4.13 7.97 -- --
AW-48 5/25/1995 12.10 4.89 7.21 -- --
AW-48 9/30/1995 12.10 3.77 8.33 -- --
AW-48 10/2/2003 12.10 6.82 5.28 -- --
AW-48 11/25-26/2008 11.13 5.00 6.13 -- --
AW-48 3/5/2009 11.13 6.30 4.83 -- --
AW-48 6/30/2009 11.13 5.10 6.03 -- --
AW-48 9/23/2009 11.13 5.45 5.68 -- --
AW-48 12/29/2009 11.13 4.98 6.15 -- --
AW-49 7/23/1991 15.16 13.58 3.10 11.65 1.93
AW-49 8/22/1991 15.16 13.45 3.11 11.68 1.77
AW-49 9/26/1991 15.16 13.40 4.60 9.81 3.59
AW-49 10/25-26/1991 15.16 13.40 2.84 12.03 1.37
AW-49 11/26/1991 15.16 14.49 2.69 11.93 2.56
AW-49 12/20/1991 15.16 17.01 1.47 12.81 4.20
AW-49 1/20/1992 15.16 12.83 3.15 11.79 1.04
AW-49 3/23/1992 15.16 15.01 2.19 12.43 2.58
AW-49 4/22/1992 15.16 13.20 2.88 12.04 1.16
AW-49 5/27-28/1992 15.16 14.26 2.67 12.02 2.24
AW-49 6/24/1992 15.16 13.64 2.68 12.17 1.47
AW-49 7/27/1992 15.16 16.12 2.42 11.84 4.28
AW-49 8/26/1992 15.16 13.03 2.73 12.27 0.76
AW-49 9/29/1992 15.16 11.57 4.02 11.03 0.54
AW-49 11/25/1992 15.16 12.74 3.04 11.95 0.79
AW-49 12/18/1992 15.16 13.86 2.35 12.53 1.33
AW-49 1/28/1993 15.16 12.20 3.64 11.34 0.86
AW-49 2/24/1993 15.16 13.02 3.20 11.68 1.34
AW-49 3/30/1993 15.16 13.92 2.83 11.91 2.01
AW-49 5/28/1993 15.16 15.89 1.79 12.70 3.19
AW-49 8/9-10/1993 15.16 15.30 2.21 12.32 2.98
AW-49 9/28/1993 15.16 15.83 1.82 12.68 3.15
AW-49 10/29/1993 15.16 12.91 3.02 11.94 0.97

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-49 11/30/1993 15.16 12.72 3.21 11.74 0.98
AW-49 12/27/1993 15.16 16.05 1.96 12.44 3.61
AW-49 3/31/1994 15.16 13.55 2.88 11.94 1.61
AW-49 9/9/1994 15.16 11.50 4.14 10.89 0.61
AW-49 9/29/1994 15.16 15.05 2.48 12.05 3.00
AW-49 11/23/1994 15.16 12.73 3.55 11.31 1.42
AW-49 1/4/1995 15.16 12.16 3.74 11.22 0.94
AW-49 2/8/1995 15.16 16.11 2.15 12.19 3.92
AW-49 3/16/1995 15.16 13.26 2.68 12.27 0.99
AW-49 5/25/1995 15.16 13.44 2.68 12.23 1.21
AW-49 9/30/1995 15.16 13.28 3.18 11.64 1.64
AW-49 10/2/2003 15.16 13.00 3.36 11.50 1.50
AW-49 11/25-26/2008 15.50 15.40 2.10 12.90 2.50
AW-49 3/5/2009 15.50 15.77 1.68 13.33 2.44
AW-49 6/30/2009 15.50 15.57 2.19 12.92 2.65
AW-49 9/23/2009 15.50 14.44 2.95 12.23 2.21
AW-49 12/29/2009 15.50 14.85 2.84 12.29 2.56
AW-49 3/24/2010 15.50 16.51 1.90 13.10 3.41
AW-50 7/23/1991 15.06
AW-50 8/22/1991 15.06
AW-50 9/26/1991 15.06
AW-50 10/25-26/1991 15.06
AW-50 11/26/1991 15.06
AW-50 12/20/1991 15.06
AW-50 1/20/1992 15.06
AW-50 3/23/1992 11.89
AW-50 4/22/1992 15.06
AW-50 5/27-28/1992 15.06
AW-50 6/24/1992 15.06
AW-50 7/27/1992 15.06
AW-50 8/26/1992 15.06
AW-50 9/29/1992 15.06
AW-50 11/25/1992 15.06
AW-50 12/18/1992 15.06
AW-50 1/28/1993 15.06
AW-50 2/24/1993 15.06 12.44 2.62 11.14 1.30
AW-50 3/30/1993 11.89
AW-50 5/28/1993 15.06
AW-50 8/9-10/1993 15.06
AW-50 9/28/1993 15.06

Please refer to notes at end of table.

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-50 9/28/1993 15.06
AW-50 11/30/1993 15.06
AW-50 12/27/1993 15.06
AW-50 3/31/1994 15.06
AW-50 9/9/1994 15.06
AW-50 9/29/1994 15.06
AW-50 11/23/1994 15.06
AW-50 1/4/1995 15.06
AW-50 2/8/1995 15.06
AW-50 3/16/1995 15.06
AW-50 3/16/1995 15.06
AW-50 9/30/1995 15.06
AW-51 7/23/1991 13.77 14.04 3.53 9.67 4.37
AW-51 8/22/1991 13.77 13.03 3.91 9.39 3.64
AW-51 9/26/1991 13.77 19.40 1.64 11.04 8.36
AW-51 10/25-26/1991 13.77 19.29 1.52 11.20 8.09
AW-51 11/26/1991 13.77 13.74 3.01 10.31 3.43
AW-51 12/20/1991 13.77 19.25 0.61 12.25 7.00
AW-51 1/20/1992 13.77 12.57 3.36 10.09 2.48
AW-51 3/23/1992 13.77 14.95 2.40 10.83 4.12
AW-51 4/22/1992 13.77 13.73 3.09 10.22 3.51
AW-51 5/27-28/1992 13.77 14.50 2.79 10.45 4.05
AW-51 6/24/1992 13.77 12.71 4.10 9.22 3.49
AW-51 7/27/1992 13.77 20.34 0.47 12.25 8.09
AW-51 8/26/1992 13.77 18.40 2.17 10.58 7.82
AW-51 9/29/1992 13.77 13.39 4.28 8.91 4.48
AW-51 11/25/1992 13.77 18.03 2.23 10.57 7.46
AW-51 12/18/1992 13.77 19.08 1.58 11.16 7.92
AW-51 1/28/1993 13.77 13.43 3.85 9.40 4.03
AW-51 2/24/1993 13.77 14.55 3.00 10.21 4.34
AW-51 3/30/1993 13.77 14.98 3.12 10.00 4.98
AW-51 8/9-10/1993 13.77 19.18 0.86 11.97 7.21
AW-51 9/28/1993 13.77 19.64 0.80 11.97 7.67
AW-51 10/29/1993 13.77 15.31 2.52 10.64 4.67
AW-51 11/30/1993 13.77 13.95 3.08 10.20 3.75
AW-51 12/27/1993 13.77 16.62 1.82 11.25 5.37
AW-51 3/31/1994 13.77 13.19 3.39 9.96 3.23
AW-51 9/9/1994 13.77 12.90 4.05 9.25 3.65
AW-51 9/29/1994 13.77 15.31 2.84 10.28 5.03
AW-51 11/23/1994 13.77 12.59 4.10 9.23 3.36
AW-51 1/4/1995 13.77 17.89 2.27 10.55 7.34

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-51 2/8/1995 13.77 15.85 2.08 11.07 4.78
AW-51 3/16/1995 13.77 19.99 0.91 11.80 8.19
AW-51 5/25/1995 13.77 16.83 2.14 10.85 5.98
AW-51 12/12/1995 13.77 15.46 2.26 10.92 4.54
AW-51 10/2/2003 13.77 17.54 2.44 9.78 7.76
AW-51 11/25-26/2008 12.75 18.70 1.29 9.65 9.05
AW-51 3/6/2009 12.75 15.86 0.81 10.96 4.90
AW-51 6/30/2009 12.75 18.38 1.95 9.77 8.61
AW-51 6/30/2009 12.75 15.64 2.84 9.13 6.51
AW-51 9/23/2009 10 12.75 17.50 2.47 9.30 8.20
AW-51 9/23/2009 11 12.75 14.97 3.35 8.65 6.32
AW-51 12/29/2009 12.75 19.66 2.08 9.45 10.21
AW-51 3/24/2010 12.75 19.62 2.04 9.50 10.12
AW-51 12/13/2010 12.75 17.46 1.42 10.28 7.18
AW-52 7/23/1991 16.51 15.95 4.07 11.92 4.03
AW-52 8/22/1991 16.51 15.91 3.75 12.29 3.62
AW-52 9/26/1991 16.51 16.00 3.62 12.43 3.57
AW-52 10/25-26/1991 16.51 16.54 3.33 12.68 3.86
AW-52 11/26/1991 16.51 16.26 2.92 13.19 3.07
AW-52 12/20/1991 16.51 18.30 2.05 13.89 4.41
AW-52 1/20/1992 16.51 17.34 3.42 12.45 4.89
AW-52 3/23/1992 16.51 16.88 2.80 13.24 3.64
AW-52 4/22/1992 16.51 16.05 3.44 12.63 3.42
AW-52 5/27-28/1992 16.51 15.85 3.44 12.66 3.19
AW-52 6/24/1992 16.51 15.54 4.24 11.78 3.76
AW-52 7/27/1992 16.51 15.80 3.22 12.92 2.88
AW-52 8/26/1992 16.51 16.54 4.31 11.55 4.99
AW-52 9/29/1992 16.51 15.43 4.34 11.68 3.75
AW-52 11/25/1992 16.51 15.83 3.82 12.22 3.61
AW-52 12/18/1992 16.51 15.84 3.33 12.78 3.06
AW-52 1/28/1993 16.51 15.45 4.09 11.97 3.48
AW-52 2/24/1993 16.51 15.40 3.59 12.55 2.85
AW-52 3/30/1993 16.51 15.60 3.60 12.51 3.09
AW-52 8/9-10/1993 16.51 17.98 2.33 13.61 4.37
AW-52 9/28/1993 16.51 17.57 2.55 13.42 4.15
AW-52 10/29/1993 16.51 17.33 3.09 12.84 4.49
AW-52 11/30/1993 16.51 15.68 3.45 12.67 3.01
AW-52 12/27/1993 16.51 15.81 2.76 13.44 2.37
AW-52 3/31/1994 16.51 15.61 3.27 12.89 2.72
AW-52 9/9/1994 16.51 15.41 4.53 11.47 3.94
AW-52 9/29/1994 16.51 15.41 3.47 12.69 2.72

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-52 11/23/1994 16.51 15.09 4.17 11.93 3.16
AW-52 1/4/1995 16.51 15.42 3.88 12.21 3.21
AW-52 2/8/1995 16.51 15.72 2.74 13.48 2.24
AW-52 3/16/1995 16.51 15.82 3.18 12.96 2.86
AW-52 5/25/1995 16.51 16.05 3.23 12.87 3.18
AW-52 12/12/1995 16.51 15.63 3.16 13.01 2.62

AW-52R 10/2/2003 16.51 15.30 3.74 12.14 3.16
AW-52 11/25-26/2008 15.74 14.75 3.03 12.20 2.55
AW-52 3/6/2009 15.74 15.99 1.60 13.68 2.31
AW-52 6/30/2009 15.74 15.62 2.72 12.58 3.04
AW-52 9/23/2009 15.74 15.28 3.23 12.04 3.24
AW-52 12/29/2009 15.74 14.72 3.14 12.24 2.48
AW-52 3/24/2010 15.74 14.90 2.71 12.71 2.19
AW-53 7/23/1991 11.34
AW-53 8/22/1991 11.34
AW-53 9/26/1991 11.34
AW-53 10/25-26/1991 11.34
AW-53 11/26/1991 11.34
AW-53 12/20/1991 11.34
AW-53 1/20/1992 11.34
AW-53 3/23/1992 11.34
AW-53 4/22/1992 11.34
AW-53 5/27-28/1992 11.34
AW-53 6/24/1992 11.34
AW-53 7/27/1992 11.34
AW-53 8/26/1992 11.34
AW-53 9/29/1992 11.34
AW-53 11/25/1992 11.34
AW-53 12/18/1992 11.34
AW-53 1/28/1993 11.34
AW-53 3/30/1993 11.89
AW-53 8/9-10/1993 11.34
AW-53 9/28/1993 15.06
AW-53 9/28/1993 15.06
AW-53 11/30/1993 15.06
AW-53 12/27/1993 15.06
AW-53 3/31/1994 15.06
AW-53 9/9/1994 15.06
AW-53 9/29/1994 15.06
AW-53 11/23/1994 15.06

Please refer to notes at end of table.

Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-53 1/4/1995 15.06
AW-53 2/8/1995 15.06
AW-53 3/16/1995 15.06
AW-53 3/16/1995 15.06
AW-53 12/12/1995 15.06
AW-53 10/2/2003 11.34 5.98 5.86 5.36 0.62
AW-53 11/25-26/2008 10.33 5.60 4.81 5.50 0.10
AW-53 3/5/2009 10.33 6.50 3.94 6.36 0.14
AW-53 6/30/2009 10.33 5.80 4.58 5.74 0.06
AW-53 9/23/2009 10.33 5.64 4.71 5.62 0.02
AW-53 12/29/2009 10.33 5.12 5.21 -- --
AW-54 7/23/1991 12.14 18.30 6.04 9.40 8.90
AW-54 8/22/1991 12.14 13.92 5.63 5.50 8.42
AW-54 9/26/1991 12.14 13.85 5.22 5.98 7.87
AW-54 10/25-26/1991 12.14 12.60 5.18 6.19 6.41
AW-54 11/26/1991 12.14 14.40 4.41 6.82 7.58
AW-54 12/20/1991 12.14 14.09 4.25 7.04 7.05
AW-54 1/20/1992 12.14 13.29 5.45 5.79 7.50
AW-54 3/23/1992 12.14 13.89 5.26 5.92 7.97
AW-54 4/22/1992 12.14 13.88 5.76 5.36 8.52
AW-54 5/27-28/1992 12.14 13.95 5.17 6.02 7.93
AW-54 6/24/1992 12.14 14.00 6.10 4.95 9.05
AW-54 7/27/1992 12.14 13.85 6.03 5.05 8.80
AW-54 8/26/1992 12.14 12.97 7.34 3.69 9.28
AW-54 9/29/1992 12.14 13.94 6.32 4.71 9.23
AW-54 11/25/1992 12.14 13.00 6.66 4.45 8.55
AW-54 12/18/1992 12.14 14.93 6.20 4.71 10.22
AW-54 1/28/1993 12.14 13.69 6.63 4.39 9.30
AW-54 2/24/1993 12.14 13.83 6.44 4.59 9.24
AW-54 3/30/1993 12.14 14.05 7.05 3.87 10.18
AW-54 8/9-10/1993 12.14 14.51 4.90 6.25 8.26
AW-54 9/28/1993 12.14 13.99 5.86 5.23 8.76
AW-54 10/29/1993 12.14 13.60 6.08 5.03 8.57
AW-54 11/30/1993 12.14 13.72 6.51 4.53 9.19
AW-54 12/27/1993 12.14 13.90 6.18 4.88 9.02
AW-54 3/31/1994 12.14 14.03 6.24 4.79 9.24
AW-54 9/9/1994 12.14 3.51 8.63 -- --
AW-54 9/29/1994 12.14 4.23 8.06 4.06 0.17
AW-54 11/23/1994 12.14 11.81 7.56 3.59 8.22
AW-54 1/4/1995 12.14 13.59 7.83 3.04 10.55
AW-54 2/8/1995 12.14 -- 7 -- 7 -- 7 -- 7

Please refer to notes at end of table.
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Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-54 3/16/1995 12.14 14.48 7.21 3.63 10.85
AW-54 5/25/1995 12.14 0.00 8.18 4.50 4.50
AW-54 12/12/1995 12.14 14.34 6.49 4.46 9.88
AW-54 10/2/2003 12.14 15.62 5.08 4.92 10.70
AW-54 11/25-26/2008 10.66 16.40 5.38 2.50 13.90
AW-54 3/5/2009 10.66 15.96 4.14 4.16 11.80
AW-54 6/30/2009 10.66 7.40 6.45 3.66 3.74
AW-54 9/23/2009 10.66 16.10 5.29 3.53 12.57
AW-54 12/29/2009 10.66 -- 7 -- 7 2.52 -- 7

AW-54 12/13/2010 10.66 18.26 4.37 4.24 14.02
AW-55 7/23/1991 15.25 8.29 5.03 5.78 2.51
AW-55 8/22/1991 15.25 12.64 4.91 9.73 2.91
AW-55 9/26/1991 15.25 13.19 4.43 10.19 3.00
AW-55 10/25-26/1991 15.25 13.38 4.10 10.56 2.82
AW-55 11/26/1991 15.25 14.70 3.35 11.16 3.54
AW-55 12/20/1991 15.25 15.08 3.08 11.40 3.68
AW-55 1/20/1992 15.25 13.21 3.88 10.88 2.33
AW-55 3/23/1992 15.25 14.09 3.62 10.97 3.12
AW-55 4/22/1992 15.25 12.99 4.12 10.63 2.36
AW-55 5/27-28/1992 15.25 13.90 3.69 10.94 2.96
AW-55 6/24/1992 15.25 12.28 4.74 10.04 2.24
AW-55 7/27/1992 15.25 13.46 4.09 10.55 2.91
AW-55 8/26/1992 15.25 10.61 5.81 9.13 1.48
AW-55 9/29/1992 15.25 12.41 4.73 10.02 2.39
AW-55 11/25/1992 15.25 12.22 4.57 10.27 1.95
AW-55 12/18/1992 15.25 12.53 4.32 10.50 2.03
AW-55 1/28/1993 15.25 12.14 4.60 10.26 1.88
AW-55 2/24/1993 15.25 12.81 4.12 10.68 2.13
AW-55 3/30/1993 15.25 12.94 4.39 10.31 2.63
AW-55 8/9-10/1993 15.25 14.98 2.97 11.56 3.42
AW-55 9/28/1993 15.25 14.07 3.42 11.24 2.83
AW-55 10/29/1993 15.25 13.63 3.58 11.15 2.48
AW-55 11/30/1993 15.25 12.78 3.99 10.85 1.93
AW-55 12/27/1993 15.25 13.70 3.53 11.19 2.51
AW-55 3/31/1994 15.25 13.25 3.73 11.06 2.19
AW-55 9/9/1994 15.25 11.04 4.96 10.09 0.95
AW-55 9/29/1994 15.25 12.26 4.29 10.61 1.65
AW-55 11/23/1994 15.25 11.70 4.57 10.41 1.29
AW-55 1/4/1995 15.25 11.29 4.83 10.19 1.10
AW-55 2/8/1995 15.25 12.98 3.69 11.18 1.80

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-55 3/16/1995 15.25 12.45 4.19 10.69 1.76
AW-55 5/25/1995 15.25 DRY -- -- --
AW-55 12/12/1995 15.25 13.39 3.66 11.11 2.28
AW-55 10/2/2003 15.25 12.23 4.35 10.57 1.66
AW-55 11/25-26/2008 15.31 12.20 3.83 11.30 0.90
AW-55 3/5/2009 15.31 12.50 2.81 -- --
AW-55 6/30/2009
AW-56 7/23/1991 15.16
AW-56 8/22/1991 15.16
AW-56 9/26/1991 15.16
AW-56 10/25-26/1991 15.16
AW-56 11/26/1991 15.16
AW-56 12/20/1991 15.16
AW-56 1/20/1992 15.16
AW-56 3/23/1992 15.16
AW-56 4/22/1992 15.16
AW-56 5/27-28/1992 15.16
AW-56 6/24/1992 15.16
AW-56 7/27/1992 15.16
AW-56 8/26/1992 15.16
AW-56 9/29/1992 15.16
AW-56 11/25/1992 15.16
AW-56 12/18/1992 15.16
AW-56 1/28/1993 15.16
AW-56 2/24/1993 15.16 14.15 3.31 11.41 2.74
AW-56 3/30/1993 15.16
AW-56 8/9-10/1993 15.16
AW-56 9/28/1993 15.16
AW-56 9/28/1993 15.16
AW-56 11/30/1993 15.16
AW-56 12/27/1993 15.16
AW-56 3/31/1994 15.06
AW-56 9/9/1994 15.06
AW-56 9/29/1994 15.06
AW-56 11/23/1994 15.06
AW-56 1/4/1995 15.06
AW-56 2/8/1995 15.06
AW-56 3/16/1995 15.06
AW-56 3/16/1995 15.06
AW-56 12/12/1995 15.06

TRUCK LOADING 11/25-26/2008 12.65 14.60 2.29 9.30 5.30
Please refer to notes at end of table.

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

TRUCK LOADING 3/6/2009 12.65 15.05 0.95 10.86 4.19
TRUCK LOADING 6/30/2009 12.65 15.32 2.27 9.53 5.79
TRUCK LOADING 9/23/2009 12.65 14.94 2.69 9.11 5.83
TRUCK LOADING 12/29/2009 12.65 15.72 2.31 9.42 6.30
TRUCK LOADING 3/24/2010 12.65 15.26 1.92 9.95 5.31
TRUCK LOADING 12/13/2010 12.65 15.93 1.02 10.89 5.04

AW-57 7/23/1991 14.21
AW-57 8/22/1991 14.21
AW-57 9/26/1991 14.21
AW-57 10/25-26/1991 14.21
AW-57 11/26/1991 14.21
AW-57 12/20/1991 14.21
AW-57 1/20/1992 14.21
AW-57 3/23/1992 14.21
AW-57 4/22/1992 14.21
AW-57 5/27-28/1992 14.21
AW-57 6/24/1992 14.21
AW-57 7/27/1992 14.21
AW-57 8/26/1992 14.21
AW-57 9/29/1992 14.21
AW-57 11/25/1992 14.21
AW-57 12/18/1992 14.21
AW-57 1/28/1993 14.21
AW-57 2/24/1993 14.21 11.75 3.88 9.86 1.89
AW-57 3/30/1993 14.21
AW-57 8/9-10/1993 14.21
AW-57 9/28/1993 14.21
AW-57 9/28/1993 14.21
AW-57 11/30/1993 14.21
AW-57 12/27/1993 14.21
AW-57 3/31/1994 15.06
AW-57 3/31/1994 15.06
AW-57 9/29/1994 15.06
AW-57 11/23/1994 15.06
AW-57 1/4/1995 15.06
AW-57 2/8/1995 15.06
AW-57 3/16/1995 15.06
AW-57 3/16/1995 15.06
AW-57 12/12/1995 15.06
TANK 3 11/25-26/2008 12.14 9.10 3.88 8.05 1.05

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Please refer to notes at end of table.

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

TANK 3 3/5/2009 12.14 11.19 2.10 9.75 1.44
TANK 3 6/30/2009 12.14 11.64 3.27 8.40 3.24
TANK 3 9/23/2009 12.14 10.99 3.66 8.05 2.94
TANK 3 12/29/2009 12.14 11.55 3.45 8.70 3.35
AW-58 7/23/1991 13.25
AW-58 8/22/1991 13.25
AW-58 9/26/1991 13.25
AW-58 10/25-26/1991 13.25
AW-58 11/26/1991 13.25
AW-58 12/20/1991 13.25
AW-58 1/20/1992 13.25
AW-58 3/23/1992 13.25
AW-58 4/22/1992 13.25
AW-58 5/27-28/1992 13.25
AW-58 7/27/1992 13.25
AW-58 8/26/1992 13.25
AW-58 9/29/1992 13.25
AW-58 11/25/1992 13.25
AW-58 12/18/1992 13.25
AW-58 1/28/1993 13.25
AW-58 2/24/1993 13.25 9.75 3.50 -- --
AW-58 3/30/1993 13.25
AW-58 8/9-10/1993 13.25
AW-58 9/28/1993 13.25
AW-58 9/28/1993 13.25
AW-58 11/30/1993 13.25
AW-58 12/27/1993 13.25
AW-58 3/31/1994 15.06
AW-58 3/31/1994 15.06
AW-58 9/29/1994 15.06
AW-58 11/23/1994 15.06
AW-58 1/4/1995 15.06
AW-58 2/8/1995 15.06
AW-58 3/16/1995 15.06
AW-58 3/16/1995 15.06
AW-58 12/12/1995 15.06
AW-59 7/23/1991 14.29
AW-59 8/22/1991 14.29
AW-59 9/26/1991 14.29
AW-59 10/25-26/1991 14.29
AW-59 11/26/1991 14.29

Please refer to notes at end of table.

Recovery Well
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Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-59 12/20/1991 14.29
AW-59 1/20/1992 14.29
AW-59 2/27-28/1992 14.29
AW-59 3/23/1992 14.29
AW-59 4/22/1992 14.29
AW-59 5/27-28/1992 14.29
AW-59 7/27/1992 14.29
AW-59 8/26/1992 14.29
AW-59 9/29/1992 14.29
AW-59 11/25/1992 14.29
AW-59 12/18/1992 14.29
AW-59 1/28/1993 14.29
AW-59 2/24/1993 14.29 11.15 3.14 11.14 0.01
AW-59 3/30/1993 14.29
AW-59 8/9-10/1993 14.29
AW-59 9/28/1993 14.29
AW-59 9/28/1993 14.29
AW-59 11/30/1993 14.29
AW-59 12/27/1993 14.29
AW-59 3/31/1994 15.06
AW-59 3/31/1994 15.06
AW-59 9/29/1994 15.06
AW-59 11/23/1994 15.06
AW-59 1/4/1995 15.06
AW-59 2/8/1995 15.06
AW-59 3/16/1995 15.06
AW-59 3/16/1995 15.06
AW-59 12/12/1995 15.06
AW-60 7/23/1991 10.24 5.98 4.26 -- --
AW-60 8/22/1991 10.24 5.88 4.36 -- --
AW-60 9/26/1991 10.24 11.42 -1.18 -- --
AW-60 10/25-26/1991 10.24 6.35 3.89 -- --
AW-60 11/26/1991 10.24 9.42 0.82 -- --
AW-60 12/20/1991 10.24 9.96 0.28 -- --
AW-60 1/20/1992 10.24 7.19 3.05 -- --
AW-60 2/27-28/1992 10.24 10.63 -0.39 -- --
AW-60 3/23/1992 10.24 7.56 2.68 -- --
AW-60 4/22/1992 10.24 7.63 2.61 -- --
AW-60 5/27-28/1992 10.24 8.49 1.75 -- --
AW-60 7/27/1992 10.24 11.14 -0.90 -- --

Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well

Recovery Well
Recovery Well
Recovery Well

Recovery Well

Recovery Well
Recovery Well
Recovery Well
Recovery Well

Please refer to notes at end of table.
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Recovery Well
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Recovery Well
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-60 8/26/1992 10.24 11.13 -0.89 -- --
AW-60 9/29/1992 10.24 5.99 4.25 -- --
AW-60 11/25/1992 10.24 10.73 -0.49 -- --
AW-60 12/18/1992 10.24 9.57 0.67 -- --
AW-60 1/28/1993 10.24 6.69 3.55 -- --
AW-60 2/24/1993 10.24 8.60 1.64 -- --
AW-60 3/30/1993 10.24 6.87 3.37 -- --
AW-60 8/9-10/1993 10.24 11.13 -0.89 -- --
AW-60 9/28/1993 10.24 11.57 -1.33 -- --
AW-60 10/29/1993 10.24 9.15 1.09 -- --
AW-60 11/30/1993 10.24 8.65 1.59 -- --
AW-60 12/27/1993 10.24 8.61 1.63 -- --
AW-60 3/31/1994 10.24 6.20 4.04 -- --
AW-60 9/9/1994 10.24 7.31 2.93 -- --
AW-60 9/29/1994 10.24 7.09 3.15 -- --
AW-60 11/23/1994 10.24 5.78 4.46 -- --
AW-60 1/4/1995 10.24 10.46 -0.22 -- --
AW-60 2/8/1995 10.24 8.81 1.43 -- --
AW-60 3/16/1995 10.24 11.28 -1.04 -- --
AW-60 5/25/1995 10.24 0.00 10.24 -- --
AW-60 12/12/1995 10.24 9.43 0.81 -- --
AW-61 7/23/1991 9.87 6.20 3.67 -- --
AW-61 8/22/1991 9.87 5.90 4.03 5.82 0.08
AW-61 9/26/1991 9.87 10.14 0.04 9.75 0.39
AW-61 10/25-26/1991 9.87 10.07 0.03 9.78 0.29
AW-61 11/26/1991 9.87 7.12 2.77 7.10 0.02
AW-61 12/20/1991 9.87 9.20 0.67 -- --
AW-61 1/20/1992 9.87 6.56 3.31 -- --
AW-61 2/27-28/1992 9.87 9.50 0.39 9.47 0.03
AW-61 3/23/1992 9.87 7.80 2.07 -- --
AW-61 4/22/1992 9.87 7.12 2.75 -- --
AW-61 5/27-28/1992 9.87 6.38 3.49 -- --
AW-61 7/27/1992 9.87 9.41 0.46 9.40 0.01
AW-61 8/26/1992 9.87 9.22 0.65 9.10 0.12
AW-61 9/29/1992 9.87 5.43 4.44 -- --
AW-61 11/25/1992 9.87 8.88 0.99 8.85 0.03
AW-61 12/18/1992 9.87 9.37 0.50 -- --
AW-61 1/28/1993 9.87 6.90 2.97 -- --
AW-61 2/24/1993 9.87 7.46 2.41 -- --
AW-61 3/30/1993 9.87 7.12 2.75 -- --
AW-61 8/9-10/1993 9.87 11.76 -1.89 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-61 9/28/1993 9.87 9.76 0.13 9.74 0.02
AW-61 10/29/1993 9.87 7.65 2.24 7.63 0.02
AW-61 11/30/1993 9.87 7.31 2.59 7.28 0.03
AW-61 12/27/1993 9.87 8.57 1.32 8.55 0.02
AW-61 3/31/1994 9.87 6.21 3.66 -- --
AW-61 9/9/1994 9.87 6.24 3.63 -- --
AW-61 9/29/1994 9.87 7.49 2.38 -- --
AW-61 11/23/1994 9.87 5.80 4.07 -- --
AW-61 1/4/1995 9.87 8.23 1.64 -- --
AW-61 2/8/1995 9.87 8.32 1.55 -- --
AW-61 3/16/1995 9.87 10.19 -0.31 10.18 0.01
AW-61 5/25/1995 9.87 6.45 3.42 -- --
AW-61 12/12/1995 9.87 7.91 1.96 -- --
AW-62 7/23/1991 8.77 7.09 3.89 4.49 2.60
AW-62 8/22/1991 8.77 6.62 4.30 4.09 2.53
AW-62 9/26/1991 8.77 15.39 -0.82 8.57 6.82
AW-62 10/25-26/1991 8.77 15.55 -0.80 8.52 7.03
AW-62 11/26/1991 8.77 8.01 2.55 5.91 2.10
AW-62 12/20/1991 8.77 12.65 -0.14 8.25 4.40
AW-62 1/20/1992 8.77 6.38 3.75 4.78 1.60
AW-62 2/27-28/1992 8.77 14.83 -0.71 8.54 6.29
AW-62 3/23/1992 8.77 8.21 2.61 5.80 2.41
AW-62 4/22/1992 8.77 8.81 3.05 5.18 3.63
AW-62 5/27-28/1992 8.77 6.47 3.67 4.86 1.61
AW-62 7/27/1992 8.77 15.43 -0.76 8.49 6.94
AW-62 8/26/1992 8.77 15.41 0.19 7.37 8.04
AW-62 9/29/1992 8.77 6.88 4.69 3.59 3.29
AW-62 11/25/1992 8.77 12.24 1.10 6.86 5.38
AW-62 12/18/1992 8.77 13.19 0.51 7.39 5.80
AW-62 1/28/1993 8.77 8.20 4.12 4.02 4.18
AW-62 2/24/1993 8.77 10.16 2.45 5.64 4.52
AW-62 3/30/1993 8.77 10.50 2.66 5.34 5.16
AW-62 8/9-10/1993 8.77 11.48 0.10 8.17 3.31
AW-62 9/28/1993 8.77 13.90 -0.31 8.23 5.67
AW-62 10/29/1993 8.77 9.01 2.36 5.95 3.06
AW-62 11/30/1993 8.77 8.66 2.92 5.35 3.31
AW-62 12/27/1993 8.77 7.36 1.86 6.83 0.53
AW-62 3/31/1994 8.77 6.45 3.69 4.84 1.61
AW-62 9/9/1994 8.77 6.32 3.95 4.56 1.76
AW-62 9/29/1994 8.77 9.53 2.60 5.58 3.95

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-62 11/23/1994 8.77 5.90 4.49 3.99 1.91
AW-62 1/4/1995 8.77 13.62 0.68 7.12 6.50
AW-62 2/8/1995 8.77 10.71 1.32 6.87 3.84
AW-62 3/16/1995 8.77 16.17 -1.66 9.42 6.75
AW-62 5/25/1995 8.77 6.03 3.88 4.69 1.34
AW-62 12/12/1995 8.77 10.93 1.61 6.49 4.44
AW-62 10/2/2003 8.77 5.47 4.38 4.12 1.35
AW-62 11/25-26/2008 -- -- -- -- --

FIREHOUSE 13 11/25-26/2008 7.70 -- -- -- --
FIREHOUSE 3/5/2009 7.70 9.86 -2.16 -- --
FIREHOUSE 6/30/2009 7.70 NM -- -- --
FIREHOUSE 9/23/2009 10 7.70 10.38 -0.93 8.33 2.05
FIREHOUSE 9/23/2009 11 7.70 5.41 3.75 3.70 1.71
FIREHOUSE 12/29/2009 7.70 10.98 -1.65 9.07 1.91
FIREHOUSE 3/24/2010 7.70 12.50 -2.58 9.90 2.60
FIREHOUSE 12/13/2010 7.70 10.33 -2.37 10.03 0.30

AW-63 7/23/1991 9.10 5.94 3.24 5.85 0.09
AW-63 8/22/1991 9.10 5.87 3.71 5.33 0.54
AW-63 9/26/1991 9.10 -- -- 8.49 --
AW-63 10/25-26/1991 9.10 8.74 0.46 8.63 0.11
AW-63 11/26/1991 9.10 6.31 2.80 6.30 0.01
AW-63 12/20/1991 9.10 9.41 -0.29 9.39 0.02
AW-63 1/20/1992 9.10 5.78 3.32 -- --
AW-63 2/27-28/1992 9.10 8.42 0.70 8.40 0.02
AW-63 3/23/1992 9.10 7.13 2.04 7.05 0.08
AW-63 4/22/1992 9.10 6.32 2.84 6.25 0.07
AW-63 5/27-28/1992 9.10 6.65 2.45 -- --
AW-63 7/27/1992 9.10 9.70 -0.02 9.05 0.65
AW-63 9/29/1992 9.10 7.03 4.30 4.52 2.51
AW-63 11/25/1992 9.10 9.88 1.29 7.55 2.33
AW-63 12/18/1992 9.10 10.78 0.86 7.93 2.85
AW-63 1/28/1993 9.10 7.18 3.77 5.10 2.08
AW-63 2/24/1993 9.10 8.19 2.62 6.27 1.92
AW-63 3/30/1993 9.10 7.81 2.72 6.20 1.61
AW-63 8/9-10/1993 9.10 8.68 0.43 8.67 0.01
AW-63 9/28/1993 9.10 8.73 0.41 8.69 0.04
AW-63 10/29/1993 9.10 6.97 2.16 6.94 0.03
AW-63 11/30/1993 9.10 6.76 2.40 6.69 0.07
AW-63 12/27/1993 9.10 7.89 1.25 7.85 0.04
AW-63 3/31/1994 9.10 5.90 3.23 5.87 0.03
AW-63 9/9/1994 9.10 5.50 3.75 5.33 0.17

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-63 9/29/1994 9.10 7.78 1.96 7.06 0.72
AW-63 11/23/1994 9.10 6.73 3.55 5.40 1.33
AW-63 1/4/1995 9.10 9.30 2.05 6.77 2.53
AW-63 2/8/1995 9.10 8.35 2.06 6.88 1.47
AW-63 3/16/1995 9.10 11.19 0.70 8.05 3.14
AW-63 5/25/1995 9.10 5.41 3.97 5.10 0.31
AW-63 12/12/1995 9.10 8.52 2.16 6.75 1.77
AW-64 7/23/1991 8.71 7.65 2.46 5.90 1.75
AW-64 8/22/1991 8.71 7.38 2.83 5.51 1.87
AW-64 9/26/1991 8.71 7.75 1.79 6.71 1.04
AW-64 10/25-26/1991 8.71 8.90 1.49 6.80 2.10
AW-64 11/26/1991 8.71 7.29 1.69 6.95 0.34
AW-64 12/20/1991 8.71 13.92 -0.46 7.98 5.94
AW-64 1/20/1992 8.71 7.13 2.96 5.40 1.73
AW-64 2/27-28/1992 8.71 8.72 1.21 7.20 1.52
AW-64 3/23/1992 8.71 7.65 1.26 7.40 0.25
AW-64 4/22/1992 8.71 7.30 2.43 6.03 1.27
AW-64 5/27-28/1992 8.71 7.40 2.69 5.68 1.72
AW-64 7/27/1992 8.71 15.74 -0.70 7.83 7.91
AW-64 9/29/1992 8.71 5.50 3.94 4.59 0.91
AW-64 11/25/1992 8.71 6.87 3.11 5.28 1.59
AW-64 12/18/1992 8.71 7.77 1.40 7.20 0.57
AW-64 1/28/1993 8.71 5.66 3.51 5.09 0.57
AW-64 2/24/1993 8.71 6.26 2.91 5.69 0.57
AW-64 3/30/1993 8.71 7.11 2.39 6.12 0.99
AW-64 8/9-10/1993 8.71 8.07 0.99 7.63 0.44
AW-64 9/28/1993 8.71 8.96 0.89 7.53 1.43
AW-64 10/29/1993 8.71 7.36 2.71 5.66 1.70
AW-64 11/30/1993 8.71 6.71 2.98 5.48 1.23
AW-64 12/27/1993 8.71 9.12 0.86 7.53 1.59
AW-64 3/31/1994 8.71 16.86 -4.22 11.95 4.91
AW-64 9/9/1994 8.71 6.07 3.90 4.49 1.58
AW-64 9/29/1994 8.71 7.62 1.55 7.04 0.58
AW-64 11/23/1994 8.71 5.76 3.36 5.25 0.51
AW-64 1/4/1995 8.71 5.93 3.16 5.45 0.48
AW-64 2/8/1995 8.71 7.36 1.35 -- --
AW-64 3/16/1995 8.71 8.20 1.42 7.06 1.14
AW-64 5/25/1995 8.71 6.29 3.17 5.35 0.94
AW-64 12/12/1995 8.71 6.81 2.40 6.19 0.62

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-65 7/23/1991 8.73 5.87 2.86 -- --
AW-65 8/22/1991 8.73 5.04 3.69 -- --
AW-65 9/26/1991 8.73 8.95 -0.22 -- --
AW-65 10/25-26/1991 8.73 9.31 -0.58 -- --
AW-65 11/26/1991 8.73 5.04 3.69 -- --
AW-65 12/20/1991 8.73 10.74 -2.01 -- --
AW-65 1/20/1992 8.73 5.20 3.53 -- --
AW-65 2/27-28/1992 8.73 8.97 -0.14 8.85 0.12
AW-65 3/23/1992 8.73 6.20 2.53 -- --
AW-65 4/22/1992 8.73 5.84 2.89 -- --
AW-65 5/27-28/1992 8.73 8.80 -0.06 8.79 0.01
AW-65 7/27/1992 8.73 11.28 -2.53 11.25 0.03
AW-65 9/29/1992 8.73 NA -- --
AW-65 11/25/1992 8.73 8.33 0.42 8.31 0.02
AW-65 12/18/1992 8.73 9.59 -0.86 -- --
AW-65 1/28/1993 8.73 4.63 4.10 -- --
AW-65 2/24/1993 8.73 5.74 2.99 -- --
AW-65 3/30/1993 8.73 5.96 2.77 -- --
AW-65 8/9-10/1993 8.73 5.08 3.65 -- --
AW-65 9/28/1993 8.73 9.75 -1.02 -- --
AW-65 10/29/1993 8.73 6.09 2.66 6.07 0.02
AW-65 11/30/1993 8.73 5.06 3.67 -- --
AW-65 12/27/1993 8.73 8.47 0.26 -- --
AW-65 3/31/1994 8.73 4.54 4.19 -- --
AW-65 9/9/1994 8.73 0.00 8.73 -- --
AW-65 9/29/1994 8.73 0.00 8.73 -- --
AW-65 11/23/1994 8.73 4.18 4.57 4.15 0.03
AW-65 1/4/1995 8.73 7.96 0.77 -- --
AW-65 2/8/1995 8.73 7.05 1.68 -- --
AW-65 3/16/1995 8.73 11.01 -2.28 10.97 0.04
AW-65 5/25/1995 8.73 6.97 1.76 -- --
AW-65 12/12/1995 8.73 6.96 1.77 -- --
AW-65 11/25-26/2008 13.26 15.90 1.24 11.05 4.85
AW-65 3/6/2009 13.26 13.52 0.58 12.47 1.05
AW-65 6/30/2009 13.26 13.50 1.83 11.08 2.42
AW-65 6/30/2009 13.26 12.96 2.44 10.46 2.50
AW-65 9/23/2009 10 13.26 13.51 2.23 10.61 2.90
AW-65 9/23/2009 11 13.26 12.73 3.20 9.61 3.12
AW-65 12/29/2009 13.26 13.68 2.00 10.86 2.82
AW-65 3/24/2010 13.26 14.56 1.25 11.58 2.98
AW-65 12/13/2010 13.26 14.62 0.91 11.96 2.66

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-66 1/28/1993 -- -- -- -- --
AW-66 2/24/1993 -- -- -- -- --
AW-66 3/30/1993 -- -- -- -- --
AW-66 9/28/1993 -- -- -- -- --
AW-66 10/29/1993 -- -- -- -- --
AW-66 11/30/1993 -- -- -- -- --
AW-66 12/27/1993 -- -- -- -- --
AW-66 3/31/1994 -- -- -- -- --
AW-66 9/9/1994 -- -- -- -- --
AW-66 9/29/1994 -- -- -- -- --
AW-66 11/23/1994 -- -- -- -- --
AW-66 1/4/1995 -- -- -- -- --
AW-66 2/8/1995 -- -- -- -- --
AW-66 3/16/1995 -- -- -- -- --
AW-66 3/16/1995 -- -- -- -- --
AW-66 12/12/1995 -- -- -- -- --
AW-66 10/2/2003 11.77 11.94 0.55 11.04 0.90
ADMIN 11/25-26/2008 10.72 2.10 8.62 -- --
ADMIN 3/5/2009 10.72 2.75 7.97 -- --
ADMIN 6/30/2009 10.72 3.22 7.50 -- --
ADMIN 9/23/2009 10.72 3.33 7.39 -- --
ADMIN 12/29/2009 10.72 1.87 8.85 -- --
AW-66A 1/4/1995 -- -- -- -- --
AW-66A 2/8/1995 -- -- -- -- --
AW-66A 3/16/1995 -- -- -- -- --
AW-66A 3/16/1995 -- -- -- -- --
AW-66A 12/12/1995 -- -- -- -- --
AW-67 1/4/1995 -- -- -- -- --
AW-67 2/8/1995 -- -- -- -- --
AW-67 3/16/1995 -- -- -- -- --
AW-67 3/16/1995 -- -- -- -- --
AW-67 12/12/1995 -- -- -- -- --
AW-67 10/2/2003 12.27 7.23 5.04 -- --
AW-67 11/25-26/2008 11.32 11.00 0.32 -- --
AW-67 3/60/09 11.32 12.30 -0.98 -- --
AW-67 6/30/2009 11.32 11.00 0.32 -- --
AW-67 9/23/2009 10 11.32 10.21 1.11 -- --
AW-67 9/23/2009 11 11.32 7.19 4.13 -- --
AW-67 12/29/2009 11.32 8.07 3.25 -- --
AW-67 3/24/2010 11.32 10.37 0.95 -- --

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-68 11/25-26/2008 13.80 -- -- -- --
AW-68 3/5/2009 13.80 13.04 0.76 -- --
AW-68 6/30/2009 13.80 14.44 1.29 12.18 2.26
AW-68 6/30/2009 13.80 12.21 2.85 10.73 1.48
AW-68 9/23/2009 10 13.80 14.80 2.03 11.25 3.55
AW-68 9/23/2009 11 13.80 12.88 3.29 10.10 2.78
AW-68 12/29/2009 13.80 16.84 1.57 11.43 5.41
AW-68 3/24/2010 13.80 17.82 1.12 11.79 6.03
AW-68 12/13/2010 13.80 17.14 1.14 11.89 5.25
AW-69 1/4/1995 -- -- -- -- 0.47
AW-69 2/8/1995 -- -- -- -- 0.04
AW-69 3/16/1995 -- -- -- -- 0.03
AW-69 3/16/1995 -- -- -- -- --
AW-69 12/12/1995 -- -- -- -- 0.26
AW-69 11/25-26/2008 9.44 -- -- -- --
AW-69 3/6/2009 9.44 8.09 1.35 -- --
AW-69 6/30/2009 9.44 8.78 0.66 -- --
AW-69 9/23/2009 10 9.44 6.71 2.73 -- --
AW-69 9/23/2009 11 9.44 6.38 3.06 -- --
AW-69 12/29/2009 9.44 6.41 3.03 -- --
AW-69 3/24/2010 9.44 7.21 2.23 -- --
AW-70 1/4/1995 -- -- -- -- 4.40
AW-70 2/8/1995 -- -- -- -- 2.44
AW-70 3/16/1995 -- -- -- -- 3.57
AW-70 3/16/1995 -- -- -- -- 1.73
AW-70 12/12/1995 -- -- -- -- 0.01
AW-70 11/25-26/2008 12.25 -- -- -- --
AW-70 3/6/2009 12.25 12.11 0.14 -- --
AW-70 6/30/2009 12.25 10.91 1.34 -- --
AW-70 9/23/2009 10 12.25 10.20 2.05 -- --
AW-70 9/23/2009 11 12.25 9.05 3.20 -- --
AW-70 12/29/2009 12.25 10.73 1.52 -- --
AW-70 3/24/2010 12.25 11.22 1.03 -- --
AW-71 11/25-26/2008 13.29 -- -- -- --
AW-71 3/6/2009 13.29 12.58 0.71 -- --
AW-71 6/30/2009 13.29 10.94 2.41 10.87 0.07
AW-71 6/30/2009 13.29 10.84 2.52 10.76 0.08
AW-71 9/23/2009 10 13.29 10.92 2.63 10.62 0.30
AW-71 9/23/2009 11 13.29 10.27 3.05 10.24 0.03
AW-71 12/29/2009 13.29 10.70 2.79 10.46 0.24
AW-71 3/24/2010 13.29 11.67 2.02 11.20 0.47

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

AW-72 11/25-26/2008 10.12 -- -- -- --
AW-72 3/6/2009 10.12 10.02 0.10 -- --
AW-72 6/3/2009 10.12 9.05 1.07 -- --
AW-72 9/23/2009 10 10.12 8.45 1.67 -- --
AW-72 9/23/2009 11 10.12 6.97 3.15 -- --
AW-72 12/29/2009 10.12 8.56 1.56 -- --
AW-72 3/24/2010 10.12 9.01 1.11 -- --
AW-73 11/25-26/2008 12.04 -- -- -- --
AW-73 3/6/2009 12.04 10.34 1.70 -- --
AW-73 6/30/2009 12.04 9.45 2.59 -- --
AW-73 9/23/2009 12.04 9.19 2.85 -- --
AW-73 12/29/2009 12.04 8.71 3.33 -- --
AW-73 3/24/2010 12.04 8.69 3.35 -- --
AW-74 3/5/2009 9.96 10.57 -0.61 -- --
AW-74 6/30/2009 9.96 12.77 -0.27 9.79 2.98
AW-74 6/30/2009 9.96 8.54 3.12 6.55 1.99
AW-74 9/23/2009 10 9.96 11.01 0.88 8.75 2.26
AW-74 9/23/2009 11 9.96 7.91 3.62 6.07 1.84
AW-74 12/29/2009 9.96 13.11 -0.20 9.65 3.46
AW-74 3/24/2010 9.96 13.58 -0.44 9.86 3.72
AW-74 12/13/2010 9.96 13.12 0.60 8.72 4.40

RAIL LOADING-S 11/25-26/2008 12.30 5.75 6.55 -- --
RAIL LOADING-S 3/6/2009 12.30 6.78 5.52 -- --
RAIL LOADING-S 6/30/2009 12.30 5.55 6.75 -- --
RAIL LOADING-S 9/23/2009 12.30 5.87 6.43 -- --
RAIL LOADING-S 12/29/2009 12.30 4.96 7.34 -- --
RAIL LOADIN-M 11/25-26/2008 -- -- -- -- --
RAIL LOADIN-M 3/5/2009 -- -- -- -- --
RAIL LOADIN-M 6/30/2009 -- -- -- -- --
RAIL LOADIN-M 9/23/2009 -- -- -- -- --
RAIL LOADIN-M 12/29/2009

Please refer to notes at end of table.
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Table C-1 Groundwater Elevation and SPH Thickness Data 

NuStar Savannah Asphalt Refinery

Well ID Date
Casing 

Elevation

(Feet MSL) 4

Depth to
Groundwater

(Feet BTC) 

Groundwater 

Elevation 5, 6, 7

(Feet MSL) 

Depth to
Product

(Feet BTC)

Product 
Thickness

(Feet)

Savannah, Georgia

RAIL LOADING-N 11/25-26/2008 12.61 6.52 6.09 -- --
RAIL LOADING-N 3/6/2009 12.61 7.71 4.90 -- --
RAIL LOADING-N 6/30/2009 12.61 4.02 8.59 -- --
RAIL LOADING-N 9/23/2009 12.61 6.68 5.93 -- --
RAIL LOADING-N 12/29/2009 12.61 5.43 7.18 -- --
RAIL LOADING-N 3/24/2010 12.61 6.56 6.05 -- --

Notes:
1.   TOC Elevation - Top of casing elevation.
2.   Feet MSL = Feet above mean sea level.
3.   Feet BTC = Feet below top of casing.
4.   Surveyed on March 5-6, 2009 and February 11, 2011.
5.    Specific gravities prior to June 2009 were specified for each individual well in historical documents.

12.  Product too viscous to obtain a water or LNAPL thickness measurement.

17.  Groundwater elevations were corrected in wells where measurable separate-phase petroleum hydrocarbons were present
       using the following equation and assuming the specific gravity detailed in notes 5 through 7.
       (based on back-calculations from previous reports for this project):

pg hg

pw

where:
water level elevation = top of casing elevation + [hw - dw];

hw = depth to groundwater correction; pw = density of water; and
dw = depth to groundwater measuring point; hg = product thickness.
pg = density of separate-phase hydrocarbons;

16.  Recovery Wells (RW) are also referred to as AW wells (i.e AW-53 is RW-53) based on June 3, 1997 figures by Geraghty & Miller, 

15.  The TRUCK LOADING well is assumed to be well ARW-56 based on figures contained in the August 1995 Geraghty & Miller, Inc.
       Site Evaluation and Remedial Alternatives .

14.  The ADMIN well is assumed to be well AW-66 based on figures contained in the August 1995 Geraghty & Miller, Inc.
       Site Evaluation and Remedial Alternatives .

8.    -- = Not available or not applicable.

11.  Monitoring wells gauged during high tide.

9.    Monitoring wells gauged in 2003 by S&ME.

hw = 

6.   The average specific gravity of 0.854 gram per cubic centimeter was determined during June 2009 by
      Conestoga-Rover and Associates (CRA).
7.   Specific gravities were determined for the folowing wells: AW-12 (0.8275), AW-13 (1.0826), AW-51 (0.8806), AW-65 (0.8567),

13.  The FIREHOUSE well is assumed to be well AW-62 based on figures contained in the August 1995 Geraghty & Miller, Inc.
       Site Evaluation and Remedial Alternatives .

10.  Monitoring wells gauged during low tide.
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Appendix D 

Boring Logs and Well Construction Information 
 
 
 
 
 



Classification of soils in this report is based on visual field and laboratory observations which include density/consistency, 
moisture condition, and grain size, and should not be construed to imply field nor laboratory testing unless presented herein.  
Visual-manual classification methods of ASTM D 2488 were used as an identification guide.

Soil density/consistency in borings is related primarily to the Standard Penetration Resistance.  Soil density/consistency in
test pits and push probe explorations is estimated based on visual observation and is presented parenthetically on test pit 
and push probe exploration logs.

Soil descriptions consist of the following:
MAJOR CONSTITUENT with additional remarks; color, moisture, minor constituents, density/consistency.

0 - 2

2 - 4

4 - 8

8 - 15

15 - 30

>30

Standard
Penetration
Resistance

in Blows/Foot

<0.125

0.125 - 0.25

0.25 - 0.5

0.5 - 1.0

1.0 - 2.0

>2.0

Approximate
Shear

Strength
in TSF

SILT or CLAY

Very soft

Soft

Medium stiff

Stiff

Very Stiff

Hard

DensityDensity

SAND and GRAVEL

Very loose

Loose

Medium dense

Dense

Very dense

Standard
Penetration
Resistance

in Blows/Foot

0 - 4

4 - 10

10 - 30

30 - 50

>50

Density/Consistency

Sample Descriptions

Estimated PercentageMinor Constituents
Not identified in description

Slightly (clayey, silty, etc.)

Clayey, silty, sandy, gravelly

Very (clayey, silty, etc.)

0 - 5

5 - 12

12 - 30

30 - 50

Moisture
Dry

Moist

Wet

Little perceptible moisture.

Some perceptible moisture, probably below optimum.

Probably near optimum moisture content.

Much perceptible moisture, probably above optimum.

Groundwater Observations and
Monitoring Well Construction

Groundwater Level on Date or
(ATD) At Time of Drilling

Flush Mounted Monument
Concrete Surface Seal

Well Casing

Sand Pack

Bentonite Seal

Well Screen

End Cap

Groundwater Seepage
(Test Pits)

ATD

Project Number

Key to Exploration Logs

Key
Figure1634-03

August 2012

NuStar Savannah Refinery
NuStar Asphalt Refining LLC

Savannah, Georgia

TEST PIT SOIL SAMPLES

Grab (Jar)

Bag

Shelby Tube

BORING AND PUSH-PROBE SYMBOLS

Sampling Symbols

Recovery

No Recovery

Photoionization Detector ReadingPID

W Water Sample

Sample Submitted for Chemical Analysis

Temporarily Screened Interval

No Sheen

Moderate Sheen

Heavy Sheen

Biogenic Film

Slight Sheen

NS

SS

MS
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Site Conditions:

M. Whitson

1634-00

December 16, 2010

Cloudy (50’s)

Drilling Solutions, Inc.

Geoprobe 66DT

Dual Tube

10.5'

9.72'

NuStar Savannah Refinery 
NuStar Asphalt Refining LLC

Savannah, Georgia

AW-75

A
ir 

Kn
ife

Gravelly SAND; medium brown, slightly moist, medium-grained 
sand (~75%), gravel and chunks of asphalt (~25%), medium 
dense. 

<5 NS

Page 1/1

Bottom of Boring at 20.0' BGS.

Becomes silty SAND; stained medium gray in areas,  fine-
grained sand (~75%), low plastic silt (~25%).

moist,

Flush-Mount Monument
Concrete Surface Seal

3/8” Bentonite Chips

2.0
40 PVC Casing

" Diameter Schedule

# Filter Pack Sand10/20 

2.0" Diameter Schedule
40 PVC Screen
(0.010-Inch Slot Size)

8.25" Diameter Borehole

<5 NS

<5 NS

<5 NS

<5 NS

No recovery, loose sands. 

No visible staining.

Silty CLAY; medium gray, moist, low plastic, . stiff

Silty SAND; medium reddish brown with some gray mottling, moist, 
medium-grained sand (80-85%), low plastic silt (15-20%), medium 
dense. 

Becomes wet.
2-3-inch CLAY lens.

2-3-inch CLAY lens.

End Cap
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ID

Date:

Site Conditions:

M. Whitson

1634-00

February 05, 2011

Rain/Fog (40’s to 50’s)

Drilling Solutions, Inc.

Geoprobe 66DT

Dual Tube

8.0'

10.12'

NuStar Savannah Refinery 
NuStar Asphalt Refining LLC

Savannah, Georgia

AW-76

A
ir 

Kn
ife

Silty SAND; medium brown, moist, medium-grained sand (~65%), 
silt (~35%), loose. 

Page 1/1

Bottom of Boring at 20.0' BGS.

Becomes silty SAND with clay; medium light gray with green and
brown mottling, fine to very fine-grained sand (~75%), low plastic 
silt (~15%), low plastic clay (10%), medium dense.

Flush-Mount Monument
Concrete Surface Seal

3/8” Bentonite Chips

2.0
40 PVC Casing

" Diameter Schedule

# Filter Pack Sand10/20 

2.0" Diameter Schedule
40 PVC Screen
(0.010-Inch Slot Size)

8.25" Diameter Borehole

<5 NS

253 SS

592 SS

259 NS

2-3-inch CLAY lens.

Concrete block (~6-8”).

Becomes silty SAND, no clay.
Becomes wet.

Becomes medium-grained.

Becomes stained grayish black.

Becomes brown.

Becomes light greenish gray.142 NS

5.3 SS

End Cap
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M. Whitson

1634-00

December 15, 2010

Partly Cloudy (40’s)

Drilling Solutions, Inc.

Geoprobe 66DT

Dual Tube

10.5'

8.20'

NuStar Savannah Refinery 
NuStar Asphalt Refining LLC

Savannah, Georgia

AW-77

A
ir 

Kn
ife

Gravelly SAND; medium reddish brown, moist, fine to medium-
grained sand (~60%), gravels (~40%), medium dense with areas 
of hardpan. 

<5 NS

Page 1/1

Bottom of Boring at 20.0' BGS.

Becomes silty SAND with gravel; brown to gray with black staining,
moist, fine to very fine sand (60%), silt (30%), gravel (10%), loose 
to medium dense.

Flush-Mount Monument
Concrete Surface Seal

3/8” Bentonite Chips

2.0
40 PVC Casing

" Diameter Schedule

# Filter Pack Sand10/20 

2.0" Diameter Schedule
40 PVC Screen
(0.010-Inch Slot Size)

8.25" Diameter Borehole

<5 NS

23.6 NS

84.5 NS

<5 NS

Becomes medium to coarse-grained, no silt.

Becomes gray mottled brown and black, wet, no gravel.

<5 NS
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February 4, 2011

Light Rain (40’s)

Drilling Solutions, Inc.

Geoprobe 66DT

Dual Tube

6.5'

9.01'

NuStar Savannah Refinery 
NuStar Asphalt Refining LLC

Savannah, Georgia

AW-78

A
ir 

Kn
ife

SAND; medium brown, moist, medium-grained sand (>95%), fines
(<5%), medium dense.
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Bottom of Boring at 20.0' BGS.

Becomes silty SAND with clay; medium gray, moist, fine to
medium-grained sand (~70%), low plastic silt (~20%), low plastic 
clay (~10%).

Flush-Mount Monument
Concrete Surface Seal

3/8” Bentonite Chips

2.0
40 PVC Casing

" Diameter Schedule

# Filter Pack Sand10/20 

2.0" Diameter Schedule
40 PVC Screen
(0.010-Inch Slot Size)

8.25" Diameter Borehole

1,028 SS

1,945 MS

6.0 NS

<5 NS

Becomes wet.
Becomes medium dense.

Becomes mottled greenish gray, fine to medium-grained, fines 
(<5%).

Becomes silty SAND; light greenish gray, fine to very fine-grained 
sand (~80%), low plastic silt (~20%).

Becomes light tan, low plastic clay (~5%).

Becomes light greenish gray, coarse grained, fines (<5%), loose to 
medium dense.

2-inch CLAY lens, medium light brown.
Becomes medium grained.
Becomes black.

<5 NS

<5 NS

<5 NS
<5 NS
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Site Conditions:

M. Whitson

1634-00

February 4, 2011

Overcast (30’s to 40’s)

Drilling Solutions, Inc.

Geoprobe 66DT

Dual Tube

6.5'

7.73'

NuStar Savannah Refinery 
NuStar Asphalt Refining LLC

Savannah, Georgia

AW-79

A
ir 

Kn
ife

Silty SAND; medium brown, moist, fine to medium-grained 
sand (~80%), low plastic silt (~20%), loose. 

<5 NS

Page 1/1

Bottom of Boring at 20.0' BGS.

Becomes silty SAND with clay; light gray, very fine to fine-grained 
sand (~65%), low plastic silt (~25%), low plastic clay (~10%).

Flush-Mount Monument
Concrete Surface Seal

3/8” Bentonite Chips

2.0
40 PVC Casing

" Diameter Schedule

# Filter Pack Sand10/20 

2.0" Diameter Schedule
40 PVC Screen
(0.010-Inch Slot Size)

8.25" Diameter Borehole

424 MS

17.2 NS

96.3 SS

5.7 NS

Becomes wet, stained dark gray (6-inches). 

Becomes medium-grained.

26.8 NS

5.1 NS

<5 NS

Rocks and debris (gravel to boulder size).

Becomes medium grained, sand increases (~80%), silt decreases
(~15%), clay decreases (~5%). 

Becomes silty SAND; no clay, very loose. 

Becomes SAND; medium gray, moist, fine-grained, medium 
dense. 

Becomes coarse-grained. End Cap
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Bail-Down Test Graphs 
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1.0  Introduction 

Apex Companies, LLC (Apex) has prepared this Remedial Design Report on behalf of NuStar Asphalt 
Refining, LLC (NuStar) for the Savannah Refinery (the Site), located at 7 Foundation Drive in Savannah, 
Georgia (Figures 1 and 2).  An interim remedial action is planned to remove mobile separate-phase 
petroleum hydrocarbons (SPH) from the Site subsurface.  Based on a previous review of suitable 
technologies for SPH removal at the Site (Ash Creek, 2012), belt skimmers were identified as the most 
feasible removal technology.  This Design Report details the proposed implementation of a belt skimmer 
SPH recovery system at the Site. 
 

2.0  Background 

This section discusses the Site setting, geology and hydrogeology, and presents a summary of prior 
environmental investigation activities at the Site. 
 
2.1  Site Description 

NuStar has owned and operated the Site since March 2008.  Amoco Oil Corporation (Amoco) operated the 
Site from at least 1989 through a portion of 1993, and CITGO Asphalt Refining (CITGO) operated the Site 
from 1993 until acquisition by NuStar in 2008.   
 
The Site is located in an industrial area adjacent to the south bank of the Savannah River.  The property has 
been used for industrial purposes since the early 1900s and as a refinery since the early 1920s.  Currently, 
the Site maintains a number of aboveground storage tanks (ASTs) of varying sizes, with associated 
above/below ground piping, a process area, and administration buildings.  Pertinent Site features are shown 
on Figure 2. 
 
2.2  Geology and Hydrogeology 

The Site is located in the Coastal Plain physiographic province of Georgia.  The regional surface geology 
consists of sand, silt, and clay of the Pleistocene-age Pamlico shoreline complex, according to Lawton et al 
(1976).  These unconsolidated surface materials are part of a regional unconfined water-bearing unit that is 
present at the ground surface along much of the South Carolina and Georgia coastlines and is informally 
known as the Surficial Aquifer.  The Surficial Aquifer is approximately 50 feet thick at the Site, according to 
Williams and Gill (2010). 
 
The Surficial Aquifer is underlain by a Miocene/Oligocene-age confining unit that consists of  
low-permeability, phosphatic clayey sand and sandy clay.  The confining unit is approximately 100 feet thick 
at the Site, based on cross sections prepared by Williams and Gill (2010) and is encountered at depths 
between approximately 50 and 150 feet bgs.  The Floridan Aquifer System, which consists of Eocene-age 
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limestone and dolomite, underlies the confining unit.  The Floridan Aquifer System is the primary  
water-bearing unit for portions of Georgia, South Carolina, and Florida. 
 
Depth to groundwater at the Site typically ranges between approximately 4 and 20 feet below the ground 
surface (bgs).  Groundwater typically occurs in the sands and silts, which correspond to the regional 
Surficial Aquifer.  The hydraulic gradient across the Site is approximately 0.002 to 0.006 foot per foot (ft/ft) to 
the northeast, toward the Savannah River.   
 
The Site is adjacent to a tidally influenced reach of the Savannah River.  The mean tidal range for the 
Savannah River at the National Oceanic and Atmospheric Administration (NOAA) Savannah tide station  
(3 miles southeast of the Site) is 7.9 feet (NOAA, 2011).  Tidal effects on groundwater elevations at the Site 
were evaluated in 2009.  Water levels in monitoring well AW-67, adjacent to the Savannah River, exhibited 
3 to 6 feet of change over each tidal cycle.  Water levels in wells farther from the river (e.g., well AW-73 
located approximately 500 feet from the river) exhibited 0.5 to 1 foot of change over each tidal cycle (CRA, 
2009).  The 2009 data indicate that tidal influences on groundwater elevation dissipate rapidly with distance 
from the river.   
 
2.3  Previous Environmental Activities 

SPH was identified in the subsurface at the Site by 1989.  A subsequent investigation concluded that SPH 
present on the water table were not the result of any particular spills, but rather the gradual accumulation of 
“residual oil” over several decades (Amoco, 1989). 
 
2.3.1  Historical Product Recovery Efforts 

In November 1990, Amoco installed and began operation of a recovery system.  The system was comprised 
of eight recovery wells (RW-38, RW-39, RW-53, and RW-56 through RW-59) installed with pneumatic 
pumps, approximately 3,500 feet of discharge piping, and a 157,000-barrel tank (Tank 50), to store and 
separate the recovered fluids.  The recovery system operated until May 12, 1998 (S&ME, 1998).  The total 
volume recovered during operation was not identified in historical documents. 
 
A “French Drain” and sump are present at the northeastern portion of the Site, as shown on Figure 3.  The 
French Drain is a buried product collection system that is reportedly 175 feet long.  The sump, formerly 
referred to as the “Gas Hole,” is connected to the east end of the French Drain, which was historically used 
for removal of the collected SPH.  Historical documents indicate the French Drain and sump were 
constructed as early as 1984 (Savannah Refinery, 1989).  The French Drain and sump are no longer 
operated.  Figure 3 shows the approximate location of the recovery system, the French Drain, and the 
sump. 
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2.3.2  Polywall Barrier 

A “Polywall” barrier, consisting of a 40-mm high-density polyethylene (HDPE) membrane, was installed at 
the Site in 1996 to prevent the migration of SPH into the Savannah River.  According to available 
information, the barrier is approximately 1,500 feet long horizontally and 20 feet long vertically, with joints at 
180-foot intervals.  The Polywall was reportedly installed to a depth of approximately 20 to 22 feet bgs, and 
the top of the barrier ranges between the ground surface and approximately 2 feet bgs.  Based on lithologic 
information for wells installed near the Polywall, the wall terminates in a sand layer.  Therefore, while the 
wall will retain SPH, deeper groundwater can flow beneath the wall, and mounding of groundwater should 
be limited.  Investigations were conducted in 2009 to confirm the location of the Polywall (CRA, 2009).  The 
locations of portions of the Polywall were identified based on surface exposures; however, the exact location 
of much of the Polywall could only be estimated.  The approximate location of the Polywall is shown on 
Figure 3. 
 
The Polywall is penetrated in at least one location by the outfall pipe for the Site oil/water separator.  The 
outfall pipe is approximately 7 feet deep near the Polywall, which is below groundwater during some 
tidal/seasonal intervals.  The methods used to seal the Polywall around the outfall pipe penetration are 
unknown.  Information describing other Polywall penetrations, if any, is unavailable. 
 
2.3.3  Product Evaluation 

Samples of SPH were collected from monitoring wells AW-10, AW-11, AW-15, AW-22, AW-51, and AW-54 
in 2003 and submitted for forensic analyses (S&ME, 2003).  The analytical data indicated that SPH consists 
of a mixture of lightly to extensively degraded gasoline or a petroleum solvent and a middle distillate, such 
as diesel fuel or fuel oil. 
 
In 2009, SPH samples were collected from wells AW-12, AW-13, AW-51, AW-65, and AW-68 for analysis of 
viscosity and specific gravity.  The SPH samples from wells AW-12, AW-51, AW-65, and AW-68 exhibited 
kinematic viscosities ranging between 2.04 and 4.05 centistokes (cSt; 40 degrees Celsius).  The SPH 
sample from well AW-13 exhibited a viscosity of 1,411 cSt.  Specific gravity ranged between 0.82 and 0.88, 
except at well AW-13, which exhibited a specific gravity of 1.08.  The viscosities exhibited by samples from 
wells AW-12, AW-51, AW-65, and AW-68 were consistent with diesel-range hydrocarbons.  The viscosity 
exhibited by the sample from well AW-13 was more consistent with a No. 6 fuel oil and/or some crude oils 
(CRA, 2009). 
 
2.3.4  Bail-Down Tests at AW-51 and AW-62 

On March 24, 2010, a bail-down test was performed on well AW-62 (Ash Creek, 2010), which is located 
downgradient (north) of the Polywall.  Approximately 2.6 feet of SPH were measured in the well at the start 
of the test (which equates to 1.7 gallons in the 4-inch-diameter well).  The SPH was removed to a thickness 
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of 0.2 foot in 5 minutes.  The SPH in the well recovered to a thickness of 0.4 foot in an hour.  After one hour, 
the incoming tide increased the water level in the well such that an accurate measure of the SPH recovery 
was no longer possible. 
 
On April 19, 2010, a bail-down test was conducted on well AW-51 just prior to low tide to maximize the 
available time to complete the test.  Well AW-51 is located upgradient (south) of the Polywall.  The initial 
thickness of the SPH was approximately 8 feet, which is equivalent to approximately 5 gallons.  
Approximately 11 gallons of product were removed from the well using a bailer over an approximate  
20-minute period, and SPH continued to recharge into the well throughout the removal.  In addition to the  
5 gallons of SPH in the casing, the volume of product in the filter pack at the initiation of the test was 
estimated at 4 gallons, assuming an 8-inch-diameter annulus with a sand filter pack.  Therefore, the  
11 gallons of SPH evacuated during the test are adequate to have removed the SPH from both the well and 
filter pack and be further supplied by the formation at the end of the bail-down test.  After the removal was 
complete, the SPH thickness recovered to 1 foot thick within 15 minutes and to 1.5 feet within 2 hours  
of the test.  
 
2.3.5  Sheen on River – 2010 

Petroleum sheen was observed on the Savannah River in April 2010, in the vicinity of the oil/water separator 
outfall.  Initial response cleanup was performed by Moran Environmental Recovery, LLC (Moran) of 
Savannah, Georgia, under contract with the Refinery (Ash Creek, 2010).  The outfall and monitoring wells 
are shown on Figure 3.     
 
Following the initial response, an assessment was conducted to identify the source of the sheen.  Winter 
Environmental (Winter), under subcontract to Apex (formerly Ash Creek Associates, Inc. [Ash Creek]), 
performed inspections of the oil/water separator system (oil/water separator, associated piping, and outfall) 
and collected depth to water/SPH measurements on monitoring wells AW-13, AW-51, AW-62 and AW-69.  
Wells were selected for inspection based on proximity to the oil/water separator and associated piping  
(AW-13, AW-51 and AW-69) and based on their location on the riverside of the Polywall (AW-62).  Winter 
collected samples of SPH from monitoring wells AW-51 and AW-62, the outfall, and the oil/water separator 
(sample identification “OWS”), and the petroleum sheen observed on the river.  Samples were submitted to 
Friedman and Bruya, Inc. (F&B) of Seattle, Washington, for forensic evaluation (fingerprint) by capillary gas 
chromatography using a flame ionization detector (FID).  F&B reported that the River Water and OWS 
samples contained petroleum hydrocarbons that were forensically similar and were indicative of a residual 
fuel oil, such as fuel oil No. 4, No. 6, or similar material.  The samples from two monitoring wells,  
AW-51 and AW-62, were not consistent with the OWS and river samples and contained petroleum 
hydrocarbons indicative of gasoline and diesel fuel No. 2 or heating oil.  Observations and analytical data 
suggest that the sheen observed on the Savannah River in 2010 was related to the oil/water separator and 
leaking outfall pipe, rather than migration of SPH from the subsurface.  
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3.0  Description of SPH Recovery System 

The belt skimmer SPH recovery system will consist of 26 belt skimmers installed in recovery wells located 
along the waterfront area of the Site.  Belt skimmers are especially effective at removing heavier SPH (such 
as present at the Site) and will operate across the range of water levels at the Site.  The capacity of belt 
skimmers to operate across a wide range of water levels minimizes operations and maintenance 
requirements.  The belt skimmers will be housed in small aboveground structures located at each recovery 
well.  Recovered SPH will be discharged to holding drums, also stored in the small structures, for periodic 
recovery and disposal.  The units operate independently; therefore, shut-downs only affect a single unit. 
 
As shown on Figure 4, SPH has been identified across much of the northern portion of the Site on the south 
(facility-side) of the Polywall and in an apparently localized area north of the Polywall near well AW-62.  
Long-term operation of the belt skimmer system is expected to recover SPH from a radius of approximately 
20 feet around an individual recovery well.  Therefore, the SPH recovery system is based on a series of 
extraction points on 40-foot centers on the south side of the Polywall and three belt skimmer north of the 
Polywall, near well AW-62.   
 
Each extraction point would include the following components: 

 A 4-inch-diameter extraction well to a depth of approximately 20 feet bgs and screened across the 
full range of expected depths to groundwater.   

 A belt skimmer, including a petroleum-compatible drum for collecting recovered SPH, a redundant 
high-level shut-off for the belt skimmer, and secondary containment for the SPH collection drum.  
The skimmer equipment would be intrinsically explosion proof.  The skimming belt length would be 
installed to cover the full range of likely groundwater depths. 

 A ventilated shed over each of the well casings to enclose the belt skimmer and the SPH collection 
drum for protection from inclement weather, corrosion, and accidental damage.   

 Installing electrical power for each unit (consisting of 115VAC single-phase power).  The specific 
source of electrical power would be coordinated with the facility. 

 
Each belt skimmer unit would operate independently and would shut off when the associated SPH collection 
drum is full.  Maintenance of the system would require collection of the recovered SPH (possibly by routine 
vacuum truck service), periodic preventative maintenance of the skimmer equipment, and 
repair/replacement as needed. 
 
The modular nature of the belt-skimmer equipment (being comprised of individual units) also allows for 
adaptation of the system to a variety of operating conditions – such as implementing the system in phases 
(allowing data collected in earlier phases to refine the implementation of later phases) or adding/removing 
skimmer units as needed to reflect changing site conditions. 
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3.2  Contractors, Subcontractors and Vendors 

The following table identifies the types of contractors, subcontractors, and vendors that will be needed to 
install and implement the system. 
 

Contractors, Subcontractors And Vendors Role 

Engineering Contractor (Apex) Prepare engineering design report; identify, screen, and 
procure subcontractors and vendors; coordinate field 
activities, equipment and materials; coordinate 
subcontractors and vendors; provide construction 
oversight and documentation; conduct and/or coordinate 
startup activities; prepare final installation report (“As-
Built” report) 

Driller Well Installation 
Utility Locator Clear subsurface installations 
Air knife operator Initiate each boring to clear for utilities 
Remediation subcontractor Install belt skimmers and other system components; 

install needed trenches for conduit or piping, install sheds 
and hook up system 

Electrician Plan and install electrical components of the system  
Vendor for belt skimmers Provide belt skimmers, controls, and accumulation drums 
Vendor for skimmer sheds Provide skimmer sheds 
Vendor for waste storage Provide containers for installation-derived waste 
Operations and Maintenance (O&M) subcontractor Conduct system O&M following startup 
 
3.3  Sequencing 

The following presents the sequencing for the installation and startup of the remedial system: 

1. Prepare Remedial Design Report (i.e., this report). 

2. Prepare Electrical Plan – Apex engineer will work with assigned NuStar operations personnel and 
electrical subcontractor and/or NuStar terminal electrician to develop a detailed electrical plan 
identifying power needs and existing hookups, electrical conduit installation plan, installation plan 
for control panels, power drops, and other pertinent wiring, and any other electrical element 
identified by the NuStar electrician as being pertinent to the plan. 

3. Procurement – Apex will coordinate the procurement of the various subcontractors.  Some will be 
simple phone bids (e.g., vendors, and utility clearance and air knife contractors) following a 
screening step to ensure that the subcontractor meets the NuStar Savannah Terminal health and 
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safety, TRIR, and drug testing requirements.  Potential remediation contractors will be provided this 
design plan and a procurement sheet to complete with their estimated cost.  Potential drillers will 
be provided a written scope of work and a brief procurement sheet to identify their assumptions 
and estimated cost.  If possible, two to three bids will be obtained in each subcontractor category.   

4. Preparatory Activities – this step includes identifying equipment staging and soil/waste storage 
areas; preparing the Site Health and Safety Plan, and securing appropriate access if any off-site 
staging will be needed. 

5. Utility Clearance – the utility locate subcontractor will clear subsurface installation locations of 
potential subgrade utilities.  To optimize the success of this step, the NuStar operations person and 
Apex should work closely with the utility locate subcontractor to assist in identifying known 
subgrade structures and, if possible, to provide facility blueprints identifying utility and other 
subgrade features. 

6. Well Installations – the air knife subcontractor will work in concert with the well driller to 
sequentially install the wells:  the air knife subcontractor will first air knife the wellbore to a depth of 
5 to 8 feet, depending upon the location of the well and the potential for subgrade piping.  The well 
driller will then drill to the desired well depth at the air knifed location and complete the installation 
of the well.  It is anticipated that all 28 wells would be installed in one mobilization to reduce 
mobilization costs, but this is flexible and the installation schedule can be developed to limit 
impacts on site operations. 

7. Belt Skimmer Installations – once the well installations are complete, the belt skimmers can be 
installed by the remediation subcontractor.  The installations can be phased or completed in one 
mobilization, as determined by NuStar.  One mobilization will reduce mobilization costs and 
decrease the time for achieving SPH removal across the waterfront.  On the other hand, phasing 
the installations will allow a subset of units to be installed and operated, and the information 
obtained from operating the smaller subset can be used to optimize the design of the remaining 
units.  Additionally, the installations can be phased around site operations to minimize disruptions. 

8. Electrical Connections – the electrical conduit, control panels, and power units will be installed 
and/or connected by the electrical subcontractor (or facility electrician, whichever NuStar prefers). 

9. System Startup – upon completion of the electrical plan, the system will be started and monitored 
to verify it is operating as designed.  It is anticipated that startup activities will be completed in 1 to 
10 days, depending upon the number of units initially installed. 

10. As-Built Report Preparation – an As-Built report will be prepared and provided to NuStar when 
startup has been completed and the system has been operating for a period of three to five 
months. 

 



DRAFT  

 

  

Remedial Design Report   Page 8 
NuStar Asphalt Refining, LLC 
June 14, 2013 
1634-03 

4.0  Design Considerations 

Design considerations for the belt skimmer removal system are summarized below. 
 
4.1  Skimmer Wells 

The tidal influences on groundwater elevations in the SPH recovery area have been shown to be on the 
order of 6 feet, and overall fluctuations in groundwater elevation (seasonal and tidal) have been as high 
as 11 feet in wells along the north side of the Site.  Therefore, the design of the wells includes the following 
considerations: 

 Depth sufficient to address low-water conditions (as low as 20 feet bgs); 

 Balance between a well diameter sufficient to allow installation of belt skimmer but cost effective to 
drill and construct.  A 4-inch-diameter well best meets these criteria, as it optimizes recovery 
relative to installation costs to install larger diameter wells to accommodate wider belt skimmers.   

 Screen length sufficient to keep fluctuating water level within screened interval. 

 Screen slot size and filter pack compatible with the surrounding formation as wells as relatively 
viscous fluids. 

 
The optimal spacing of the wells correlates to SPH thickness as depression of the SPH surface in the 
vicinity of the skimming well will induce flow toward the well.  Based on experience at other sites under 
similar circumstances, it is expected that effective SPH removal from a well (such as with the belt skimmer 
units) will reduce the SPH thickness over at least a 20-foot radius from the well.  Such reduction would 
continue until thicknesses become too low to induce spreading (e.g., less than 0.1 inch).  However, the rate 
of recovery is dependent on the SPH thickness and will decrease as the thickness decreases 
 
4.2  Belt Skimmers 

Petroleum SPH tend to be hydrophobic and have lower surface tensions than water.  This allows the use of 
a hydrophobic medium to preferentially pick up SPH floating on a water surface.  A belt skimmer makes use 
of these phenomena to pass a loop of the skimming medium (the “belt”) through the oil/water interface, 
picking up the SPH with little adhered water.  The SPH is scraped off of the belt and into an above-ground 
storage container as the belt continues to cycle back into the water.  Considerations for a belt skimmer unit 
include: 

 Sizing and specification of the belt material to be compatible with the skimming wells  
(4-inch-diameter) and the SPH. 

 Length of the belt needs to be sufficient to allow the full range of groundwater fluctuation. 
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 The design of the belt skimmer unit should be compatible with the use in a well (i.e., narrow belts 
with long vertical drops), should include controls for the management of the collected SPH, and 
should be intended for long-term use. 

 The skimmer motor shall be rated as explosion proof (Class 1, Division 2). 

 
4.3  SPH Storage, Protection, and Containment 

The skimmed SPH will drain into a purpose-specific 55-gallon drum adjacent to the skimmer unit.  Each 
skimmer unit and drum will be contained in an enclosure (shed) to protect the equipment and provide 
secondary containment of the accumulated SPH.  The skimmer system will include controls that will prevent 
overfilling of the drum, as described in Section 4.4.  Considerations for the storage and containment 
components include: 

 The storage drum shall be made of materials compatible with the long-term storage of petroleum 
products. 

 The enclosure shall have a sealed floor and a minimum storage capacity of 55 gallons (i.e., for a  
4-foot by 8-foot shed, a perimeter lip of 3 inches around the edge of the floor). 

 The floor shall also be sealed around the well casing (or well casing extension). 

 The enclosure shall meet the requirements Georgia State International Building Code Appendix N 
(Disaster Resilient Construction) and the International Building Code section 1609 for a Class I 
structure.  The design wind speed for the structure is at least 140 mph. 

 The enclosure shall be anchored to the ground at each corner with suitably-sized auger ground 
anchors. 

 The enclosure shall have perimeter vents or other means of passive ventilation to prevent the 
accumulation of vapors. 

 Traffic barricades (such as concrete ecology blocks) will be placed around enclosures located in or 
near traffic areas to provide protection from vehicles. 

 
4.4  Power and Controls 

Controls on each skimmer unit will manage the operation of the belt skimmer such that indicator lights will 
provide visible warning that the drum is nearly full and will shut down the belt skimmer if the drum capacity is 
reached.  Considerations for power and controls for each unit include: 

 Power to the system shall be consistent with the requirements of the belt skimmer unit (115VAC, 
single phase, fractional hp TEFC) and shall be provided by an on-site power source as identified by 
the facility manager.  Power shall be installed by a licensed electrician to each of the 26 skimmer 
locations. 
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 The SPH collection drum shall include three float switches – set at 75 percent, 90 percent, and  
95 percent of the drum capacity, respectively.  The 75-percent switch will trigger a warning light, 
the 90-percent switch will shut down the belt skimmer, and the 95-percent switch will shut power off 
to the skimmer system. 

 An indicator light shall be installed on the exterior of the shed enclosure (visible from the upland 
side of the shed) to provide visible indication that the drum should be emptied – triggered by the 
75-percent float switch. 

 The control for the 90-percent float switch shall be provided by the manufacturer and shall shut off 
the belt skimmer motor. 

 The control for the 95-percent float switch shall interrupt power to the skimmer system when 
triggered.  This condition shall trigger a relay that needs to be manually reset. 

 The electrical disconnect and alarm reset button (high level alarm) shall be located on the outside 
of the enclosure shed, visible from the upland side of the shed. 

 

5.0  Remedial Action Design and Implementation 

5.1  Preparatory Activities 

Underground Utility Locates.  Apex will notify the Georgia Utilities Protection Center of the proposed well 
installation activities prior to mobilization.  Additionally, a private utility locator will be retained by Apex to 
assess for the presence of underground utilities in the vicinity of the borings.  The upper 5 to 8 feet of each 
boring will also be cleared, prior to drilling, using an air knife. 
 
Health and Safety Plan.  A site-specific Health and Safety Plan (HASP) for Apex personnel involved with 
the project will be prepared in accordance with the Occupational Safety and Health Act (OSHA) and  
29 CFR 1910.120.  Subcontractors are required to prepare and follow their own site-specific HASP.  Apex 
will provide a summary of the anticipated chemical hazards to subcontractors for their health and safety 
planning. 
 
Waste Profiling.  Wastes generated during installation activities will be managed in accordance with the 
Media Management plan previously prepared for the facility (Ash Creek, 2010).  A copy of the Media 
Management Plan is contained in Appendix A. 
 
Permitting.  Electrical permits will be obtained by the remediation subcontractor.  No other permits are 
needed for system installation. 
 
Site Work Areas.  Work zones will be established by placing cones and/or barricades around the work zone 
boundary.  It is not anticipated that facility traffic will be affected by the work zones. 
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Erosion and Sediment Controls.  Biofilter bags and filter fabric will be used to protect catch basins in the 
vicinity of active work areas or disturbed soil.   
 
5.2  SPH Skimmer System Installation 

Each of the 26 SPH skimmer systems will be installed as an independent unit and will include the 
installation of a skimming well, a belt skimmer unit (with SPH storage and controls), and an enclosure shed 
to provide protection and containment for the skimmer unit.  The SPH skimmer system is shown in plan view 
on Figures 5 through 8, and Figure 9 shows a system schematic and details. 
 
5.2.1  Skimming Well Installations and Development 

SPH skimming wells will be installed in each of the 26 exploration locations identified on Figure 5.  The 
orientation of the proposed well locations is intended to provide continuous coverage of SPH recovery 
across the length of the waterfront side of the facility – on the upgradient side of the Polywall.  The wells will 
be installed in accordance with Georgia Water Well Standards Act, O.C.G.A §12-5-134 and the Guidance 
for the Design and Installation of Monitoring Wells (EPA, 2013). 
 
The skimming wells will be constructed from 4-inch-diameter PVC with 15 feet of well screen, set such that 
the top of the well screen is likely to be consistently above the seasonally affected groundwater table.  The 
wells will be finished at the ground surface with flush monuments unless the belt skimmer units are to be 
installed directly after well installation, in which case the casing will extend approximately 6 inches above 
grade.  The wells will be surged following installation and then will be allowed to set for at least 24 hours 
prior to initiating well development.  The wells will be developed by bailing and/or over-pumping to remove 
excess turbidity and improve hydraulic communication with the adjacent water-bearing zone.  Given the 
shallow soil lithology at the Site (sands and silts), traditional drilling equipment will be adequate to complete 
the explorations (i.e., hollow-stem auger or sonic drilling methods).  An Apex representative will observe and 
document the drilling activities and subsurface conditions encountered. 
 
Lithologic Logging, Field Screening, and Soil Sampling.  Observations of soil lithology will be made 
from the soil cuttings removed during the advancement of the borings.  The field geologist or engineer will 
describe the observations of soil type, noting any indications of volatile contamination based on visual 
inspection, and will describe the lithologic characteristics using the Unified Soil Classification System 
(USCS) in general accordance with ASTM 2487/2488.  Other features such as sorting, sedimentary 
features, mineralogy, degree of weathering, and contacts with other soil types will be noted, if relevant.  Soil 
samples will not be collected for field screening or sampling for laboratory analysis. 
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Locating.  Following completion of the skimming well installations, the horizontal locations of each SVE well 
will be recorded using a high-accuracy, handheld global positioning system (GPS) device (i.e., Trimble© 
GeoXH™). 
 
5.2.2  Skimmer Units and Controls 

The Abanaki Petroextractor series of commercially available SPH belt-skimmers meet the criteria described 
in Section 3.  The units will include explosion-proof electrical systems, intrinsic monitoring of the fluid level in 
the accumulation drum (set to shut off the belt skimmer motor when the drum is 90 percent full), and a belt 
unit sized to fit in the skimming well with about 2 feet of gap between the bottom belt pulley and the bottom 
of the well.  An equipment sheet for the selected unit is included in Appendix B. 
 
The accumulation drum will be outfitted with a float switch that will be triggered when the volume of 
recovered SPH reaches 75 percent of drum capacity and will activate an amber indicator light on the outside 
of the enclosure shed.  A separate float switch will be set at 95 percent of the drum storage capacity and 
when triggered will disconnect power to the skimmer unit – a failsafe trigger to keep the skimmer from 
overfilling the drum in the event of an unexpected condition.  The float switches will be attached to the lid of 
the accumulation drum (which can be removed to allow pumping out the SPH from the drum). 
 
The skimmer unit enclosure will be installed over the well.  If the well was installed flush mount, a casing 
extension will be installed such that the casing extension will terminate 6 inches above the interior floor 
height of the enclosure.  The floor will be sealed around the casing to provide containment within the shed.  
The skimmer unit and associated accumulation drum will be placed in the enclosure, oriented to match the 
location of the well casing.  Power to the skimmer unit will be provided by a licensed electrician familiar with 
the facility – it is anticipated that power drops to each unit may include above-ground and buried conduit as 
appropriate for each system location. 
 
5.2.3  Site Restoration 

Following the installation of each unit, and after the power drop to each unit is complete, disturbed areas will 
be restored to pre-work conditions to the extent practicable.  This will include reseeding grassy areas and 
repaving/patching asphalt surfaces to match the surrounding area. 
 
5.3  Environmental Oversight During Installation 

Apex will provide environmental oversight during the installation activities, including maintaining field 
documentation throughout the duration of the activities to document progress.  At a minimum, daily field 
documentation will consist of a summary of installation progress, photographs, and well logs. 
 



DRAFT  

 

  

Remedial Design Report  Page 13 
NuStar Asphalt Refining, LLC 
June 14, 2013 
1634-03 

5.4  Waste Management 

The investigation-derived waste (IDW), consisting of soil, purged SPH/water, and decontamination water, 
will be placed in properly labeled drums and temporarily stored at the facility at a location designated by 
facility management.  Personal protective equipment (PPE) will be disposed of in appropriate garbage 
receptacles.  Samples of the collected IDW will be collected from each media (soil and SPH/water) for waste 
characterization.  Based on prior work at the facility, it is expected that the IDW soil will be characterized as 
non-hazardous waste and the mixed SPH/ water will be characterized as hazardous waste.  Following 
receipt of the waste characterization samples, the waste determination will be completed and the wastes will 
be disposed of appropriately. 
 

6.0  System Startup and Operation 

6.1  Startup Activities 

After each of the 26 SPH skimmer systems are installed and power is available, the system will be 
inspected for completeness and will be activated when all design conditions have been met.  At a minimum, 
Apex staff will observe the first day of operation of each system to ensure proper operation.  As part of the 
inspection and initial operation, each of the float switches will also be manually tripped to test each alarm 
condition (i.e., activation of the indicator light, shut-down of the skimmer motor, and interruption of system 
power). 
 
6.2  Skimmer System Operation and Maintenance Activities 

During normal operation, SPH will accumulate in the skimmer drums.  When the fluid level in the drum 
reaches 75 percent of its capacity, the light on the outside of the enclosure shed will activate – providing 
visual indication that the drum needs to be emptied.  Routine maintenance of the skimmer systems will 
include regular visits to the facility by an operations and maintenance (O&M) subcontractor outfitted with or 
accompanied by a vacuum truck (or similar means to efficiently remove the SPH from the drums).  The 
O&M subcontractor will inspect each skimmer unit and remove SPH from drums that have reached the 
indicator fluid level.  The volume of the recovered SPH will be recorded and the SPH then sent to an oil 
recycler or other approved disposal site. 
 
The unit inspections will include observation and documentation of the general condition of the unit, 
observations of spills or unintentional releases, proper function of the skimmer unit, and other conditions 
that may affect the operation or effectiveness of the unit.  It is anticipated that the accumulation drums will 
fill relatively frequently during the initial months of operation, but this frequency is expected to reduce with 
continued operation.  It is also anticipated that the SPH removal rate will vary from unit to unit, and some 
units will require more frequent servicing than others.   
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While the operation of the skimmer systems is straightforward, these are mechanical systems and the 
skimmer systems will require periodic maintenance to function properly.  These maintenance activities may 
include, but are not limited to, replacement of the belt material, and repair/replacement of motors or other 
moving parts.  With this in mind, a brief O&M manual documenting the maintenance tasks, frequency and 
procedures will be prepared for the O&M subcontractor’s use. 
 
6.3  Performance Monitoring and Contingency 

Periodic measurements of SPH thickness in area monitoring wells (together with the cumulative volume of 
removed SPH) will be used to track the effectiveness of the recovery system.  If recovery volumes become 
insignificant (i.e., a recovery rate of less than 10 gallons per year) in individual unit, then these units may be 
turned off and the SPH thickness in the skimming well measured in subsequent site monitoring events to 
assess whether the thickness rebounds to significant thicknesses (i.e., greater than 0.1 feet).  If the 
thickness remains low then continued operation of that skimmer may not be necessary. 
 
Operation of the belt skimmer recovery system will provide continued information that can be used to 
optimize the system’s recovery.  If monitoring of the system suggests that SPH is present between skimmer 
units that is not accessible with the current layout, additional units or a reconfiguration of the skimmer 
recovery system may be proposed in the future.  The modular nature of the skimmer systems allows for the 
ability to move units to new locations with relative ease and minimal expense. 
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Executive Summary 

Ash Creek Associates, Inc. prepared this Soil and Groundwater Management Plan to provide guidance for 
the management of petroleum-impacted soil and groundwater during construction activities at the NuStar 
Asphalt Refining, LLC (NuStar) asphalt refinery in Savannah, Georgia (Site).  Soil and groundwater at the 
Site contain petroleum hydrocarbons.  Light non-aqueous phase liquid (LNAPL) has been measured in 
shallow groundwater and impacted soil has been observed in the vicinity of proposed aboveground storage 
tank (AST) 54.  Special management of soil and groundwater is required during future construction of AST 
54.  The steps required to properly manage excavated soil and removed groundwater are summarized 
below. 
 
Soil Management Summary 

1. Collect soil samples prior to excavation, using hand tools and/or a direct-push drill rig. 
2. Submit soil samples to an accredited laboratory for analysis of BTEX, PAHs, and leachable metals. 
3. Compare laboratory data to Georgia Department of Natural Resources, Environmental Protection 

Division (EPD) UST Program Threshold Levels (Table 1). 
4. Designate soil that exceeds Threshold Levels as impacted and other soil as non-impacted. 
5. Identify (on plans and in the field) impacted and non-impacted soil. 
6. Submit a waste profile form to the selected disposal facility (Superior Landfill) to obtain a permit.  
7. Provide soil manifests to the transporters. 
8. Transport impacted soil to the disposal facility during construction activities. 
9. Place non-impacted soil suitable for re-use (in accordance with Table 1) at designated on-site locations. 
 
Groundwater Management Summary 

1. Determine the method that will be used to dewater the excavation (sumps or well points). 
2. Identify an on-site staging area for water storage tanks. 
3. Obtain tanks, pumps, and hoses that are sufficient for dewatering the excavation, transporting the water 

to the staging area, storing the water pending characterization and off-site transport, and transferring 
water to trucks (if not equipped with internal vacuum systems). 

4. Determine if water will be disposed of under the facility NPDES Industrial Stormwater permit or will be 
transported off-site for disposal.  Contact the NuStar Remediation Manager if NPDES discharge is 
preferred.  Otherwise, use the following guidance. 

5. Retain a NuStar-approved vendor to transport and dispose of the water.  Determine the vendor-specific 
waste characterization requirements. 

6. If well points are the selected de-watering method, install them prior to construction.  If sumps are the 
selected de-watering method, excavate them when construction reaches a depth sufficient to encounter 
groundwater. 
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7. Pump fluids from the sumps or well points to temporary storage tanks at a rate sufficient to remove 
water from the excavation. 

8. Direct the NuStar-approved vendor to transport water from the tanks to the disposal facility.   
9. Collect manifests. 
 
Details for each step are provided in the following sections. 
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1.0  Introduction 

Ash Creek Associates, Inc. (Ash Creek) prepared this Soil and Groundwater Management Plan (Plan) to 
provide guidance for the management of petroleum-impacted soil and groundwater during construction  
activities at the NuStar Asphalt Refining, LLC (NuStar) asphalt refinery in Savannah, Georgia (the Site).  
The guidance presented herein is general in nature. Addenda to this Plan may be necessary to provide 
project-specific media management guidance.  
 
This Plan is intended to be used by environmental professionals assisting the construction team with 
environmental issues during construction. This plan is divided into the following categories for construction 
guidance: Soil Management, Groundwater Management, and Worker Protection. 
 

2.0  Site Description & Proposed Activities 

The Site (Figures 1 and 2) consists of an approximate 43-acre property, located at 7 Foundation Road, 
Savannah, Georgia.  It is bordered on the east by the Savannah River, the south and north by industrial 
facilities, and the west by vacant land.  The Site facilities include above ground storage tanks (ASTs) of 
varying sizes and associated above/below ground piping.   
 
Beginning in December 2010, the facility plans to build a new AST (number 54) at the former location of 
AST number 8.  Construction plans indicate that it may be necessary to excavate to a depth of 7 feet below 
ground surface to complete an approximate 150-foot-diameter foundation for AST 54.  Preliminary 
construction estimates indicate that 3,000 to 5,000 cubic yards of soil may be excavated during construction 
activities.  Petroleum hydrocarbons are widespread in the subsurface at the Site; therefore, the excavated 
soil will require special management. 
 
In 2009, monitoring well AW-23, located near the proposed AST 54 area, contained light non-aqueous 
phase liquid (LNAPL) at thicknesses ranging from 1.3 to 2.6 feet.  The LNAPL was generally encountered at 
the 6.5 to 7.5 depth interval. Therefore, groundwater may be encountered during AST 54 excavation 
activities during construction, which may be petroleum impacted and/or contain LNAPL. Consequently, soil 
and groundwater will require special management during construction activities.  

3.0 Soil Management 

Based on previous environmental assessment activities, as well as facility process knowledge, soil 
encountered during construction may contain petroleum hydrocarbons.  Explorations and sampling can be 
conducted at proposed excavation locations to confirm whether soil contains petroleum hydrocarbons. A 
representative of the Georgia Department of Natural Resources, Environmental Protection Division (EPD), 
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Underground Storage Tank (UST) Program stated that soil can be characterized either in-situ prior to 
construction, or from stockpiles. To expedite the construction process, soil in the proposed excavation area 
should be characterized in-situ prior to construction.  
 
3.1 Pre-Construction Soil Characterization 

Pre-construction soil characterization activities should be conducted to determine: 1) which areas of the 
proposed construction zone can be excavated for potential re-use or haul-off as clean fill; and 2) which 
areas must be transported to a landfill for disposal as contaminated media.  
 
Soil characterization should be conducted prior to proposed excavation activities to characterize the soil in 
the construction zone.  According to the EPD UST Program, soil should be collected at a rate of one soil 
sample per 200 cubic yards of soil. To achieve this sampling rate, 15 to 25 samples should be collected in 
the proposed construction zone (assuming 3,000 to 5,000 cubic yards of soil are excavated). The borings 
can be completed using either a hand-auger or mobile direct-push drill rig.  Suggested boring locations in 
the conceptual construction zone are shown on Figure 3. 
 
Assuming a 150-foot-diameter footing for the proposed AST, the borings may be spaced approximately 20 
to 30 feet apart, in the footprint of the proposed footing.  The borings should be completed to a depth equal 
to the proposed excavation depth.   A minimum of one soil sample should be collected from each boring at 
the depth interval which exhibits the maximum field evidence of petroleum impacts, based on 
photoionization detector (PID) data and/or olfactory/visual evidence of petroleum contamination, or the 
bottom of the boring, if no evidence of petroleum impacts is observed.      
 
The soil samples should be submitted to a State of Georgia certified laboratory for the following analyses: 
 

1. Benzene, tolune, ethylbenzene, and xylenes (BTEX) by U.S. Environmental Protection Agency 
(EPA) Method 5035/8260B; and 

2. Polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270. 
 
For landfilling characterization purposes, a subset of samples (2 to 3, or approximately 10 percent) that 
exhibit the highest concentrations of petroleum hydrocarbons should be submitted for follow-up analysis of: 

 
3. Leachable Resource Conservation and Recovery Act (RCRA)-8 metals by EPA Method 

1311/6010. 
 
The laboratory data should be compared to Threshold Levels promulgated under Georgia Underground 
Storage Tank (GUST) Rule 391-3-15-.09(3), summarized in Table 1, to determine which samples represent 
soil that can be re-used at the Site and which represent soil that must be transported off-site for disposal. 
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Soil represented by samples containing concentrations exceeding one or more Threshold Levels should be 
disposed of off-site at a NuStar-approved landfill.  
 
The environmental professional using this plan should use the laboratory data and Threshold Levels (Table 
1) to identify zones on the construction plans in which soil is: 1) suitable for re-use, or 2) will require off-site 
disposal upon excavation. Details regarding landfill disposal procedures and onsite re-use are provided in 
the following sections of this Plan. 
 
3.2  Soil Disposal Location 

For the purposes of this Plan, it was assumed that soil requiring landfill disposal will be disposed of at the 
Waste Management Superior Landfill, located at 3001 Little Neck Road, Savannah, Georgia.  Contact 
information is presented in Appendix A. 
 
Prior to disposal, Waste Management will require a submission of a completed waste profile form.  An 
example profile form is included in Appendix B.  The waste profile form can be obtained by calling the 
Superior Landfill or visiting their website.  The waste profile form will include data about the source and 
volume of the soil, as well as the chemical constituents.  Waste Management will require laboratory data 
describing the BTEX concentrations in soil, and possibly data describing leachable metals concentrations, 
for the profile (these analyses were included in the analytical suite described in Section 3.1 – Pre-
Construction Soil Characterization).   The waste profile form should be submitted to Waste Management 
prior to excavation activities.  Waste Management will issue a soil disposal permit and approval code, based 
on the profile.   
 
3.2.1  Soil Disposal Activities 

Once an area of soil in the construction zone is determined to require off-site disposal upon excavation 
activities, the impacted area should be marked.  Excavated soil can be direct-loaded into trucks for delivery 
to the landfill or stockpiled for later loading and delivery to the landfill.  Stockpiled soil should be placed: 1) 
on other soil that is also scheduled for excavation and off-site disposal, 2) on plastic sheeting, or 3) in roll-off 
bins.  Stockpiled soil should be covered and bermed (using hay bails or other materials) when not in use to 
prevent runoff during precipitation.  Soil that contains COI at concentrations exceeding the Threshold Levels 
shown in Table 1 should not be stockpiled on the Site for more than 90 days. 
 
Soil may be transported off-site in trucks or in roll-off bins.  Following loading, trucks should be brushed to 
remove soil or other debris.  A wheel wash station, or other system, may be necessary to prevent tracking of 
soil from the Site.  Trucks should not leave the Site if soil or fluids are leaking. 
 
Drivers will be required to present the Waste Management-issued manifest, with approval code prior to 
disposal of soil at the Superior Landfill.  Waste Management will issue a disposal manifest to each driver 
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after soil is delivered.  The environmental professional, or designated representative, should obtain copies 
of every manifest, on a daily basis, from the drivers. 
 
3.2.2  On-Site Soil Re-Use 

Soil may be stockpiled or re-used at the Site if chemical concentrations are less than the applicable 
Threshold Levels summarized in Table 1.  Soil that does not contain detectable levels of benzene, toluene, 
ethylbenzene, xylenes (BTEX) and PAHs may be handled as ordinary soil.   
 
Soil designated as appropriate for re-use may be placed at locations identified by the Refinery Manager.  
Soil that is re-used at the Site should only be placed in a manner and at locations that will not: 1) erode, 2) 
impact sensitive areas, 3) contact groundwater.  No soil should be re-used along the river bank area.   

4.0 Groundwater Management 

Groundwater beneath much of the Site contains petroleum hydrocarbons.  Groundwater and/or LNAPL are 
likely to be encountered during excavations for proposed AST 54.  The volume of water/LNAPL that will be 
generated is difficult to estimate.  However, assuming a 7-foot excavation depth, 50 to 200 gallons per 
minute (GPM) may enter the excavation.  It will be necessary to remove the water to construct the AST 
footing. 
 
Water can be removed: 1) by installing temporary well points in the vicinity of the excavation and pumping 
from the well points to temporarily lower the water table, or 2) excavating sumps at selected locations at the 
perimeter of the excavation and pumping from the sumps.  Option 1 can lower the water table significantly 
below the base of the excavation, but it will generate more groundwater/LNAPL.   Due to the reduced water 
generation, Option 2 is the preferred approach if the water table can be lowered an amount sufficient for 
construction. 
 
Pumps and hoses will be necessary to remove the water from the excavation area and to move it to a 
designated temporary staging area.  The staging area should be in a location that does not interfere with 
construction but allows truck access to remove the water.  The temporary staging area should be equipped 
with one or more frac tanks for temporary storage of extracted groundwater.  Storage tanks are available 
from Baker Tanks, in Augusta, Georgia, or other vendors.  Contact information for Baker Tanks is presented 
in Appendix A. The Refinery Manager should designate locations appropriate for temporary storage of 
water. 
 
4.1  Groundwater Characterization 

Groundwater may be characterized before or after it is removed from the ground.  Characterization typically 
consists of collection of a water sample and submission of the sample to a NuStar-approved water disposal 
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firm or laboratory for chemical analyses.  A sample can be collected before construction by collecting 
groundwater from AW-23, a monitoring well near proposed AST 54 (Figure 3), or by advancing a temporary 
boring in the proposed excavation area and collecting a groundwater sample.  Alternatively, a sample can 
be collected at the start of construction by placing extracted groundwater in a storage tank and collecting a 
sample of the stored water.   
 
The water sample should be submitted to a NuStar-approved water disposal company for characterization.   
The water characterization requirements vary, depending on whether the water is disposed of at an off-site 
facility or through the onsite stormwater outfall.  Each disposal option, and required characterization tests 
are described below.   
 
4.2  Off-Site Disposal of Groundwater 

Extracted groundwater (and LNAPL) may be transported to and disposed of at an off-site facility that is 
licensed to accept the water.  EQ-The Environmental Quality Company (EQ), based in Atlanta, Georgia, is a 
NuStar-approved vendor that likely has the capacity to transport and dispose of the fluids.  If EQ is selected 
to transport and dispose of water, they will request submission of a profile form and a water sample 
(typically 2-liter volume).   EQ will analyze the water, normally in 24- to 48-hours, for the profile and to 
confirm that it does not contain constituents at concentrations that will adversely affect their treatment 
system.  Other water disposal facilities may have similar profiling requirements.  
 
After the water profile is complete and approved by EQ, or another selected transport/disposal company, the 
selected company will issue a permit for disposal of the water.  The water may be transported off-site in tank 
trucks or vacuum trucks.  Temporary storage tanks will be necessary to stage the water for off-site 
shipment.  The water can be transferred from the tanks to trucks using portable pumps or vacuum systems 
integrated into the trucks.  Following loading, trucks should inspected for leakage.   Trucks should not leave 
the Site if fluids are leaking from the truck. 
 
Drivers will be required to present the disposal manifest prior to disposal of water at the selected facility.  A 
disposal manifest will be provided to each driver after fluids are delivered.  The environmental professional, 
or designated representative, should obtain copies of every manifest, on a daily basis, from the drivers.  
Contact information is presented in Appendix A. 
 
4.3  Discharge of Groundwater Through the Stormwater Conveyance System 

The Site maintains a National Pollution Discharge Elimination System (NPDES) Industrial Stormwater 
permit.  The permit authorizes the discharge of uncontaminated groundwater through the permitted outfall, if 
the water meets all permit criteria.  The NuStar Remediation Manager should be contacted for guidance 
prior to discharge of excavation water through the NPDES permit-approved outfall. 
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5.0  Worker Protection 

Workers that are exposed to soil or groundwater that contains petroleum hydrocarbons should comply with 
health and safety requirements established by the Site Safety Officer. 
 



Table 1 Soil Threshold Levels
NuStar Savannah Asphalt Refinery

Volatile Organic Compounds (mg/kg) 1

Benzene 0.005d

Toluene 0.4
Ethylbenzene 0.37
Xylenes 20
Polynuclear Aromatic Hydrocarbons (mg/kg) 1

Acenaphthene N/Ae

Anthracene N/Ae

Benz(a)anthracene N/Ae

Benzo(a)pyrene 0.660 d

Benzo(b)fluoranthene 0.820d

Benzo(g.h.i)perylene N/Ae

Benzo(k)fluoranthene 1.6
Chrysene 0.660d

Dibenz(a,h)anthracene 1.50d

Fluoranthene N/Ae

Fluorene N/Ae

Indeno(1,2,3-c,d)pyrene 0.660d

Naphthalene N/Ae

Phenanthrene N/Ae

Pyrene N/Ae

Notes:
1.   Table A Soil Threshold Levels for Average or Higher Groundwater Pollution Susceptibility Area [GUST Rule 391-3-15-.09(3)].
2.   d = Estimated Quantitation Limit. The health-based threshold level is less than the laboratory method limit of detection.
3.   e = Not applicable. The health-based threshold level exceeds the expected soil concentration under free product conditions.
4.   mg/kg = Milligrams per kilogram.

Savannah, Georgia
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NuStar Savannah Refinery
NuStar Asphalt Refining LLC

Savannah, Georgia

Note:  Base map prepared from USGS 7.5-minute quadrangle of Garden City, GA, dated 1980 and Savannah, GA-SC, dated 1978 as provided by TerraServer-USA.
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Vendor Contact Information 

 
Baker Tanks 

4016 Mike Padgett Hwy 
Augusta, GA 30906 
Phone: (706) 796-7656 
 
EQ- The Environmental Quality Corporation 

Contact: Cord Trammel 
EQ-The Environmental Quality Co. 
Cell (678) 951-4426 
Fax (770) 993-6929 
cord.trammell@eqonline.com 
 
Waste Management – Superior Landfill 

3001 Little Neck Road 
Savannah, GA 31419 
205-652-9721 

mailto:cord.trammell@eqonline.com
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C. W aste Stream Inf o r mati o n  

A  . W aste Generator F acility Inf o r mation  ( m ust r e f lect location of w aste g eneratio n / o r igi n )  

Requested Disposal Facility: ____________________________________________  Profile N umber: _______________________________________
Renewal f or Profile N umber: _________________________________________   W aste Approval Expiration Date: _______________________

1.  Generator N ame: ___________________________________________________________________________________________________________

2.  Site Add ress: ____________________________________________

3.  City/ZIP: _______________________________________________

4.  State: __________________________________________________

5.  County: ________________________________________________

6.  Contact N ame/Title: _____________________________________

B. Customer Inf o r matio n same as a b o ve      P. O . N umber: __________________ ________________________________

1.  Customer N ame: _______________________________________

2.  Billing Add ress: _______________________________________

3.  City, State and ZIP: _____________________________________

4.  Contact N ame: _________________________________________

5.  Contact Email: ________________________________________

1.  DESCRIPTION

2.  ESTIMATED QUANTITY OF W ASTE AND SHIPPING INFORMATION

     a.

b.  Estimated Annual Quantity: _____________ 

c.  Shipping Frequency: ______________________      U nits per Month   Quarter Year  One Time  Other

d. I s this a U.S. Department o f T ransportation (USDOT) H azardous M aterial? (If yes, answer e .) Yes No

e. U SDOT Shipping Description (if applicable): _______________________________________________________________________________

3. S AFETY REQUIREMENTS (Handling, PPE, etc.): ______________________________________________________________________________ 

7.  Email Add ress: ________________________________________________

10. NAICS Code: _________________________________________________

11. Generator U SEPA ID #: ________________________________________

12. State ID# (if applicable): _______________________________________

6.  Phone: ______________________  F AX: ______________________________

7. T ransporter N ame: _______________________________________________

8. T ransporter ID # (if appl.): ________________________________________

9. T ransporter Add ress: _____________________________________________

10. City, State and ZIP: _______________________________________________

1. ___________________________________________________________________________________________________________
2. ___________________________________________________________________________________________________________
3. ___________________________________________________________________________________________________________
4. ___________________________________________________________________________________________________________
5. ___________________________________________________________________________________________________________
6. ___________________________________________________________________________________________________________

Constituents (Total Composition Must be ≥ 100%)

a.  Common W aste N ame: __________________________________________________________________________________________________
State Waste Code(s):  ____________________________________________________________________________________________________

b.  Describe Process Generating W aste or Source o f Contamination:

c. T ypical Color(s): ________________________________________________________________________________________________________

d.  Strong Odor? Yes No   Describe: _________________________________________________________________________________

e.  Physical State at 70°F:      Solid    Liquid Powder    Semi-Solid or Slud ge   Other: ____________________________

f.   Layers?   Single layer Multi- layer  NA

g. W ater Reactive? Yes No     If Y es, Describe: _____________________________________________________________________ 

h.  Free Liquid Range (%): _______ to _______       NA(solid)

j. Liqu id Flash P oint:            < 140°F                140°- 199°F                  ≥ 200°F                NA(solid)

k.  Flammable Solid:           Yes No

l.  Physical Constituents: List all constituents o f waste stream - (e.g. Soil 0-80%, W ood 0-20%):      (See A ttached)

8.  Phone: ______________________  9. FAX: _________________________

Upper RangeLower Range Unit of MeasureUnit of Measure

 One Time Event         Base        Repeat Event

i.  pH Range: _______ to _______   NA(solid)

Check here if there are multiple generating locations for this waste. Attach additional locations.

Tons Cubic Yards Drums Gallons Other (specify): ______________

Generator's Non-hazardous Waste Profile Sheet
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C e r t i f i c a t i on Signature: ________________________________________________________ T i t l e : _______________________________________

Company Name: ______________________________________________________________ N a m e (Print): _______________________________ 

Date:  ________________________________________________________________________

By signing this Generator’s Waste Profile Sheet, I hereby certify that all:

1.  Information submitted in this profile and all attached documents contain true and accurate descriptions of the waste material; 

2.  Relevant information within the possession of the Generator regarding known or suspected hazards pertaining to this waste has been
     disclosed to WM/the Contractor; 

3.  Analytical data attached pertaining to the profiled waste was derived from testing a representative sample in accordance with

   40 CFR 261.20(c) or equivalent rules; and 

4.  Changes that occur in the character of the waste (i.e. changes in the process or new analytical) will be identified by the Generator
     and disclosed to WM (and the Contractor if applicable) prior to providing the waste to WM (and the contractor if applicable).

 

5.  Check all that apply: 

            a. A t t a c h ed analytical pertains to the waste. Identify laboratory & sample ID #’s and parameters tested: 
         ___________________________________________________________________________ # Pages: ________________________ 
      

            b. O nly the analysis identified on the attachment pertain to the waste (identify by laboratory & sample ID #’s and parameters
        tested). Attachment #: ________________________________________________________________________________________ 
                c. A d d i t i o n al information necessary to characterize the profiled waste has been attached (other then analytical, such as MSDS). 

          Indicate the number of attached pages: ____________ 

             d. I am an agent signing on behalf of the Generator, and the delegation of authority to me from the Generator for this signature

 

          is available upon request. 

D .  R e gul a t o r y  Sta t u s ( P l ease c h e c k a pp r o p r i ate r e s po n se s )  

E.  Generator Certifcation (Please read and certify by signature below)  

©2010 Waste Management, Inc. P a g e 2 o f 2

1.  Waste Identification: 
Yes    N o 

2.  I s  t h i s w a s t e i n c l u d e d i n o n e  or m o r e o f c a t e g o r i e s b e l o w ( C h e c k a ll t h a t a p p l y ) ? If yes, attach supporting documentation. Y e s    N o 

  D e l i s t ed Hazardous Waste E x c l u d ed Wastes Under 40CFR 261.4 

T r e a t ed Hazardous Waste Debris T r e a t ed Characteristic Hazardous Waste 

3.  I s the waste from a Federal (40 CFR 300, Appendix B) or state mandated clean-up? If yes, see instructions.  

4.  Does the waste represented  by this waste profile sheet contain radioactive material? 

a. If yes, is disposal regulated by the Nuclear Regulatory Commission? 

b. If yes, is disposal regulated by a State Agency for radioactive waste/NORM? 

5.  Does the waste represented by this waste profile sheet contain Polychlorinated Biphenyls (PCBs)?  

a. If yes, are the PCBs regulated by 40 CFR 761? 

6.  Does the waste contain untreated, regulated medical or infectious waste? 

7.  Does the waste contain asbestos? 

a. If Yes, F r i a ble N on Friable 

8.  Is this profile for remediation waste from a facility that is a major source of Hazardous Air Pollutants (Site Remediation NESHAP, 

40 CFR 63 subpart GGGGG)?
a. If yes, does the waste contain <500 ppmw VOHAPs at the point of determination? 

c. If yes, were the PCBs imported into the US? 

(If yes, list in Chemical Composition - C.1.l) 

Yes    N o 

Yes    N o 

Yes    N o 

Yes    N o 

Yes    N o 

Yes    N o 

Yes    N o 

Yes    N o 

Yes    N o 
Yes    N o 

Yes    N o 

b. If yes, is it remediation waste from a project being performed under the Self-Implementing option provided in
Yes    N o 40 CFR 761.61(a)?

a. Does the waste meet the definition of a USEPA listed or characteristic hazardous waste as defined by 40 CFR Part 261? 
1. If yes, please complete a hazardous waste profile. 

b. Does the waste meet the definition of a state hazardous waste other than identified in D.1.a? 
1. If yes, please complete a hazardous waste profile.

Yes    N o 

Generator's Non-hazardous Waste Profile Sheet
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	 Well Oil Skimmer

	 PetroXtractor®

Oil Skimming for Wells and 
Other Small Openings
• 	Ideal for removal of floating oil and other 

hydrocarbon liquids from existing recovery 
or monitoring wells

•	 Can be installed in well casings as small as 
2 in. ID

•	E levates skimmed oil 100 feet or more for 
easy discharge into 55 gallon drum

•	R emoves up to 12 gph of oil from water

General Description
The Abanaki PetroXtractor® is a dependable 
and cost effective means of removing oil, fuel, 
and other floating hydrocarbons from water 
where access to the fluid surface is limited. It 
provides efficient remediation of groundwater 
contaminated by oil, using existing recovery 
and monitoring wells. Often, the PetroXtrac-
tor® working alone will reduce oil or fuel 
content to an acceptable E.P.A. level. Models 
are available for two inch, four inch, and six 
inch ID well casings, with removal rates up to 
12 gph. Depths of 100 feet or more can be ac-
commodated without the use of pumps. 

The PetroXtractor® is an oil skimmer that 
makes use of the differences in specific gravity 
and surface tension between oil and water. 
These physical characteristics allow the unit’s 
continuous belt to attract floating oil in the 
well. After picking up the oil, the belt travels 
over the head pulley on the drive unit and 
through tandem wiper blades. The oil is then 
scraped off both sides of the belt and dis-
charged through a 1-1/4" ID hose. The unique 

The PetroXtractor Advantages
• 	Allows existing monitoring wells to be 

used as recovery wells

•	 Portable — can be easily hand-carried 
from well to well

•  A single unit separates oil and elevates it 
up to 100 feet without a pump

• 	Maintains skimming efficiency with fluc-
tuating water level

•  Tail pulley is tethered to the frame to pre-
vent accidental loss of belt and tail pulley 
in the well casing

•  Easy mounting, fast cleaning with mini-
mal maintenance

• 	Belt materials to fit any application

• 	Many options available to customize unit 
for your application

Skimmerman™

Go With
The Pro!



bearingless design of the tail pulley (immersed 
in the well water) with its tethered frame al-
lows it to perform three important functions: 
it keeps proper tension on the belt, prevents 
accidental loss down the well, and keeps the 
belt centered in the casing.

The PetroXtractor® can be installed in existing 
wells by mounting it on a flat surface above 
the well casing. Skimmer operation consists of 
merely lowering the belt and tail pulley into 
the casing until the pulley is fully immersed, 
placing the discharge hose in a container, and 
switching the unit on.

Where To Use The PetroXtractor
The PetroXtractor is designed for those ap-
plications that have a limited access area and 
a deep drop between the mounting surface 
and the surface of the liquid. The unit can be 
used anywhere electric power, compressed air, 
or 12VDC is available. Vapor tight enclosures, 
explosion proof, or pneumatic motors are 
available for areas where combustible fumes 
may be present. 

Rugged Construction for 
Harsh Conditions
The PetroXtractor will provide many years 
of trouble-free service. A tough power train 
keeps the PetroXtractor running under the 
most severe conditions.

	 Well Oil Skimmer

	 PetroXtractor®

Key Features of the PetroXtractor
•	 Small mounting and operating area

•	 Chip resistant powder coated finish

•	 Customized belt lengths and materials

•	E asily mounted on flat surface

•	 Belt and wipers impervious to 
oils and fuels

•	 Weighted and tethered tail pulley

•	 Fast cleaning with minimal maintenance

•	 Can be customized to application needs

PetroXtractor in optional Poly-Shelter Wiper Blade Detail

Tail Pulley Detail



	 Well Oil Skimmer

	 PetroXtractor®

Abanaki’s Oil Concentrators®

The Oil Concentrator® is an option available 
on all ABANAKI oil skimmers. Under most 
operating conditions ABANAKI oil skimmers 
will pick up oil with less than 5% water. But 
as surface oil is reduced to a thin layer (1/16 
to 1/8 inch thick), more water or coolant 
may also be picked up along with the oil. 
When used in tandem with the oil skimmer, 
an Oil Concentrator will solve this problem, 
and provides virtually complete oil/water 
separation, saving money and improving 
the efficiency of the skimmer.

Based on the principle of gravity separa-
tion, the Oil Concentrator uses no electric-
ity, timers, sensors, pumps, or other moving 
parts. The Oil Concentrator sits behind the 
skimmer and receives its discharged oil. 
The unit comes complete with a mounting 
bracket, removable sludge screen and a 
drain plug to ease clean up. For higher vis-
cosity oils or low temperature applications, 
a thermostatically controlled heater is avail-
able as an option. 

Optional equipment shown in some views.Optional Solar Unit Power

Optional Below Grade Mounting Kit

Installation Dimensions

Applications
• 	Groundwater monitoring wells

•	R ecovery wells

•	 Underground tanks

•	L imited access areas



Other Oil Skimming Products From Abanaki

Model 82®

For Most Applications
Single 8-inch wide belt (20.3 cm)
Any length belt
Capacity: 40 GPH (151.4 LPH)

Model MB®

For High Volume
Two to five 8-inch belts (20.3 cm) 
Any length belts
Capacity: to 200 GPH (757.1 LPH)

Tote-It® Portable
Portable for Moderate Capacity Applications
Single belt:	 2-inch or 4-inch (5.1 or 10.2 cm)
Belt length:	 1´- 6˝ to 5´-0˝ (45.2 to 152.4 cm)
Capacity:	 6 GPH - 2˝ belt (15.1 LPH - 5.1 cm belt) 

12 GPH - 4˝ belt (22.7 LPH - 10.2 cm belt)

Mighty Mini®

Small Applications (Parts Washers, CNC Machines, 55 Gal. Drums)
Single belt:	 1-inch or 2-inch (25.4 or 50.8 mm)
Belt length:	 6˝, 12˝, 18˝, 24˝ (153, 305, 458, 610 mm)
Capacity:	 1 GPH - 1˝ belt (3.81 LPH) 

2 GPH - 2˝ belt (5.71 LPH)

Abanaki has thousands of skimmers installed worldwide at 
leading companies such as...

Well Oil Skimmer

PetroXtractor®

American Cyanamid
Armstrong World Industries
Bethlehem Steel
Boeing
Bureau of Reclamation
Caterpillar
Chevron
Clean Harbors
Corning
Dow Chemical
Eaton
Flying J
Ford Motor
General Electric
IT Corp.
Henry Filters

Industrial Environmental 
Products

John Deere
Kaiser Aluminum
Kemron Environmental
McLaren Hart
Monroe Auto Equipment
New York Power Authority
Nissan Motor
Outboard Marine
TRW
United Airlines
US Gypsum
US Repeating Arms
USS Great Lakes Fleet
U.S. Army Corp. of Engrs.
Westinghouse Electric

©Copyright 2007 Abanaki Corporation

Specifications:
Oil Removal 
Rate

Model PX-A: 3 gph (11 lph) with 1 in.(2.5 cm) 
wide belt 
Model PX-B: 6 gph (23 lph) with 2 in.(5 cm) 
wide belt 
Model PX-C:12 gph (45 lph) with 4 in.(10 cm) 
wide belt
(Removal rate is based on 30 weight oil or 
gasoline in water.)

Motor Fractional hp TEFC, 115VAC, single phase, 60 
Hz gear motor, including 8 foot cord with 
electrical plug
Optional: 50 Hz; 3-phase; explosion proof; 
12VDC or pneumatic

Belt Width 
(Specify)

PX-A (1 in. (2.5 cm) for 2 in. (5 cm) ID casing
PX-B (2 in. (5 cm)) for 4 in. (10 cm) ID casing
PX-C (4 in. (10 cm)) for 6 in. (15 cm) ID casing

Belt Material Specify specially engineered polymer or 
LFO (Fuzzy) Poly. When in doubt, consult 
factory for advice on the best belt for your 
application.

Wiper 
Material

UHC or Ceramic

Mounting 
Method

Flat base mount with oil discharge through a 
1-1/4 in. (3.1cm) ID hose

Mounting 
Area

See installation drawing or ask factory rep 
for more info.

Weights1 Complete assembly without tail pulley or 
belt:
Model PX-A: 30 lbs. (13.6 Kg.) 
Model PX-B: 31 lbs. (14 Kg.)
Model PX-C: 38 lbs. (17 Kg.)
PX-A Tail pulley: 2 lbs. ( 1.3 Kg.)
PX-B Tail Pulley: 3 lbs. ( 2.7 Kg.)
PX-C Tail Pulley: 4.5 lbs. (4.1 Kg.)

Options 
(Specify)

• 	Above-ground mounting stand

• 	Stainless steel construction

• 	On-Off float switches to fit 3/4 in.(1.8 
cm) bung of discharge drum. (Available in 
standard or explosion proof.)

• 	Oil Concentrator® for virtually water-free 
oil discharge. (Available in standard or 
explosion proof.)

• 	Reinforced poly-shelters for protection of 
skimmer

•	 24 hour timer to start/stop PetroXtractor at 
specified intervals (standard or explosion 
proof)

• 	Vapor tight enclosures

• 	Below grade transfer package

• 	For unique applications consult factory rep 
to customize.

Specification 
Notes:

1. The PetroXtractor is UPS shippable.

2. Consult factory for recommendations 
covering operating conditions not listed 
here.



 
Terracon Consultants, Inc.      2201 Rowland Avenue     Savannah, Georgia 31404 

P  (912) 629-4000     F  (912) 629-4001     terracon.com/savannah 

May 28, 2015 
 
Axeon Specialty Products 
7 Foundation Drive 
Savannah, Georgia  31408 
 
Attn: Mr. Dusty Crisler 
 P: (912) 966 6608 
 F: (912) 918 7112 
 E: dusty.crisler@axeonsp.com 
 
Re: Free Product Survey of Existing Monitoring Wells 
 Axeon Specialty Products, Savannah Plant Facility 
 7 Foundation Drive 
 Savannah, Chatham County, Georgia 
 Terracon Project No. ES157043 
 
Dear Mr. Crisler: 
 
Terracon Consultants, Inc., (Terracon) has completed a survey of light non-aqueous phase 
liquids (LNAPL or “free product”) in all existing, locateable, on-site monitoring wells for the 
Axeon facility in Savannah, Georgia.  Terracon was able to locate fifty eight (58) of the seventy 
(70) presumed existing wells, twenty seven (27) of which contained free product.  Each of the 
wells was gauged from the top of casing (TOC) for depth to water (DTW), depth to free product 
(DTF), and free product thickness.  The free product encountered has been removed from the 
monitoring wells and deposited into an on-site storage tank.  A sample of free product from each 
well delivered to the on-site laboratory for analysis. 
 
 

1.0 PROJECT INFORMATION 
 
It is Terracon’s understanding that the client plans on implementing a petroleum recovery 
system at its Savannah Plant facility.  This recovery system is intended to remove the LNAPLs 
from the soil and groundwater at the site.  In order to optimize the design of this proposed 
recovery system, the client required information on the location and magnitude of LNAPLs in the 
groundwater at the site. 
 
There is currently a subterranean poly-wall installed along the Savannah River on the north end 
of the site.  This poly-wall was designed to prevent the migration of petroleum products into the 
Savannah River via groundwater flow.  A number of the on-site monitoring wells lay down-
gradient of the poly-wall and serve as confirmation points as to the effectiveness of the poly-
wall.  Please refer to the Figure 1 for the location of the wells which lie down-gradient of the 
poly-wall. 
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2.0 FIELD WORK 
 
Terracon mobilized to the site for the first sampling event from April 27 through May 1, 2015.  
Terracon was accompanied by a Moran Environmental Recovery (MER) vacuum truck rig for 
free product removal.  Axeon provided Terracon with a map of the facility dated 2012, which 
showed the locations of seventy (70) presumed to be existing monitoring wells.  Using a 
Solinst® Model 122 Oil/Water Interface Meter, Terracon gauged each identified monitoring well, 
recording the depth from TOC to the top of the free product (where applicable) and the top of 
the water column (often depressed by LNAPL).  Any LNAPL encountered was visually 
confirmed and sampled utilizing a dedicated, disposable hand bailer with colorless nylon string.  
Following the discovery, confirmation, and sampling of LNAPL in each well, the MER vacuum 
truck was utilized to remove the LNAPL from the well.  At the end of each day’s activities, all 
samples were delivered to the client’s on-site laboratory for analysis. 
 
During the April sampling event, Terracon was able to locate fifty four (54) of the seventy (70) 
presumed existing wells.  Twenty five (25) of these wells contained LNAPL, and twenty nine 
(29) contained no detectable LNAPL. 
 
Terracon returned to the site on May 19 and 20, 2015 with a Teknetics® Delta 4000 handheld 
metal detector in an effort to locate the remaining sixteen (16) monitoring wells. Using the metal 
detector and hand digging tools, Terracon was able to locate four (4) of the remaining 
monitoring wells.  Terracon utilized an identical procedure from the first event to gauge and 
sample these wells.  Two (2) of the four (4) wells identified during the this second event 
contained detectable levels of LNAPL; however, MER was not contracted to vacuum these 
wells, as the LNAPL was removed via hand bailers and placed into the sample containers. 
 
 

3.0 FINDINGS 
 
A total of fifty eight (58) of the seventy (70) presumed existing monitoring wells have been 
located and gauged.  Twenty seven (27) of these wells contained detectable LNAPL, which was 
sampled and then removed from each of the well casings.  Thirty one (31) of the located wells 
did not contain detectable LNAPL.  Please refer to Table 1 for a list of the wells and the amount 
of LNAPL encountered in each well.  A total of twelve (12) wells could not be located.  It is 
Terracon’s opinion that these twelve (12) wells have either been abandoned and covered, or 
destroyed, since the drafting of the provided 2012 site map.  Figure 1 is a recreation of the 
provided site map, showing the location of each monitoring well. 
 
It should be noted that one well (AW-62) on the down-gradient (north) side of the subterranean 
poly-wall was discovered to contain detectable levels of LNAPL.  This well was gauged and 
purged during each of Terracon’s two sampling events.  AW-62 was first gauged on May 1, 
2015, at approximately 3:30pm.  During the initial gauging, AW-62 was found to contain 1.85 
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feet of LNAPL (FP=6.28 feet, DTW=8.13 feet).  At this time, the tide level in the Savannah River 
(according to the national oceanic and atmospheric administration’s website) was approximately 
one (1) foot above mean sea level.  AW-62 was gauged again on May 19 at approximately 
9:30am.  In the eighteen (18) days since the purging of this well, it had re-accumulated 0.96 feet 
of LNAPL (FP=4.84 feet, DTW=5.80 feet).  The tide level during the final gauging of AW-62 was 
approximately eight (8) feet above mean sea level. 
 
Sincerely, 
Terracon Consultants, Inc. 
 
 
 
J. Cory McManus IV William S. Anderson III, P.E. 
Staff Environmental Scientist  Senior Environmental Engineer 
 Senior Principal 
Attached: Table 1: Free Product Measurements 
 Figure 1: Monitoring Well Location Diagram 



Well
Number

Date
Measured

Depth to Free 
Product      

(ft)

Depth to 
Water        

(ft)

Product 
Thickness    

(ft)

Well
Number

Date
Measured

Depth to Free 
Product      

(ft)

Depth to 
Water        

(ft)

Product 
Thickness    

(ft)

AW-5 4/28/2015 5.22 6.50 1.28 AW-48 5/1/2015 N/A 4.62 N/A

AW-6 4/28/2015 7.35 9.40 2.05 AW-49 4/28/2015 12.43 14.32 1.89

AW-7 5/1/2015 N/A 7.46 N/A AW-51 4/27/2015 9.31 15.90 6.59

AW-8 5/1/2015 11.25 12.11 0.86 AW-52 4/27/2015 11.95 13.91 1.96

AW-9 4/28/2015 10.29 13.41 3.12 AW-53 4/29/2015 4.95 5.25 0.30

AW-10 4/28/2015 9.94 14.43 4.49 AW-54 5/1/2015 3.9 14.00 10.10

AW-11 4/28/2015 10.51 12.35 1.84 AW-56 4/27/2015 9.11 14.91 5.80

AW-12 4/27/2015 8.46 14.64 6.18 AW-57 4/28/2015 7.95 10.81 2.86

AW-13 4/27/2015 9.68 Unknown Unknown 5/1/2015 6.28 8.13 1.85

AW-14 4/29/2015 7.9 10.00 2.10 5/19/2015 4.84 5.80 0.96

AW-15 4/30/2015 8.56 10.80 2.24 AW-63

AW-17 AW-64

AW-18 4/28/2015 5.53 7.00 1.47 AW-65 4/29/2015 9.51 13.12 3.61

AW-19 5/1/2015 11.4 11.80 0.40 AW-66

AW-20 5/1/2015 N/A 11.17 N/A AW-67 4/29/2015 N/A 5.80 N/A

AW-22 4/27/2015 11.85 14.81 2.96 AW-68 4/27/2015 10.26 Unknown Unknown

AW-24 4/30/2015 N/A 3.51 N/A AW-69 4/27/2015 N/A 5.84 N/A

AW-25 4/30/2015 N/A 4.56 N/A AW-70 4/28/2015 N/A 8.85 N/A

AW-26 4/28/2015 N/A 3.63 N/A AW-71 4/27/2015 N/A 10.25 N/A

AW-27 4/30/2015 N/A 4.57 N/A AW-72 4/29/2015 N/A 8.30 N/A

AW-28 4/29/2015 N/A 3.75 N/A AW-73

AW-30 4/28/2015 N/A 4.34 N/A AW-74 4/27/2015 6.57 10.99 4.42

AW-31 5/1/2015 N/A 2.10 N/A AW-75 4/29/2015 N/A 9.57 N/A

AW-32 4/30/2015 N/A 7.76 N/A AW-76 4/29/2015 N/A 10.63 N/A

AW-33 4/30/2015 N/A 4.01 N/A AW-77 4/29/2015 N/A 6.60 N/A

AW-34 4/30/2015 N/A 6.20 N/A AW-78 4/29/2015 N/A 5.25 N/A

AW-35 AW-79 4/28/2015 N/A 5.56 N/A

AW-36 4/28/2015 N/A 4.48 N/A Rail Load. M

AW-37 5/1/2015 N/A 10.33 N/A Rail Load. N 4/29/2015 N/A 4.45 N/A

AW-40 Rail Load. S 4/29/2015 N/A 3.45 N/A

AW-41 4/28/2015 N/A 8.14 N/A RW-39

AW-42 RW-38 5/2/2015 4.02 4.98 0.96

AW-43 RW-50

AW-44 4/30/2015 N/A 7.74 N/A RW-58 5/1/2015 7.67 7.83 0.16

AW-45 4/30/2015 11.15 11.25 0.10 RW-59

AW-46

NOTES: Prepared by: Date: 5/27/2015

Wells containing free product are shown in red Reviewed by: Date: 5/28/2015

Unlocatable wells are shown in faded text

N/A = Not Applicable

J. Cory McManus

William S. Anderson, PE

AW-62

Well not located

Well not located

Well not located

Water expelled upward upon cap removal, no free product

Well not located

Well not located

Axeon Specialty Products - Savannah Plant

7 Foundation Drive
Savannah, Chatham County, Georgia

Table 1:  FREE PRODUCT MEASUREMENTS

Well not located

Well not located

Well not located

Found broken, in standing water (No product present)

Well not located

Well not located

Well not located

Well not located



RAIL LOADING-S RAIL LOADING-M RAIL LOADING-N

AW-72

AW-75

AW-33

AW-70

AW-69

AW-76

AW-77

AW-71

AW-78

AW-20

AW-37

AW-79

AW-28

AW-32

AW-34

AW-42

AW-31

AW-27

AW-41

AW-25

AW-24

AW-36

AW-26

AW-30

AW-44

AW-48

AW-7

AW-67

AW-63

AW-64

AW-46

AW-73

AW-43

RW-39

AW-40

AW-66

AW-35

AW-17

RW-59

RW-50

AW-56

AW-22

AW-62

AW-13

AW-65

AW-45

AW-19

AW-6

AW-18

AW-5

AW-53

AW-15

AW-52

AW-10

AW-57

AW-49

RW-38

AW-54

AW-8

RW-58

AW-9

AW-11

AW-51

AW-63

AW-14

AW-74

AW-12 SA
V

A
N

N
A

H
 R

IV
E

R

Project Mngr:

Approved By:

Checked By:

Drawn By:

Project No.

Scale:

Date:

File Name:

Figure

2201 Rowland Avenue Savannah, Georgia 31404
Fax. (912) 629 4001Phone (912) 629 4000

Axeon Specialty Products
Savannah Plant

7 Foundation Drive
Savannah, Chatham County,Georgia

MONITORING  WELL  LOCATION  DIAGRAMES157043

1Consulting Engineers & Scientists
1" = 200'

ES157043.dwg

May 27, 2015WSA

SPL

JCM

WSA
00 100' 200'

1" = 200'

APPROXIMATE SCALE  IN  FEET

LOCATION OF WELL WITH NO DETECTABLE LNAPL

EXPLANATION

N

LOCATION OF WELL CONTAINING DETECTABLE AMOUNTS OF LNAPL

WELL WHICH COULD NOT BE LOCATED

Note:

Base map was taken from the site plan for NuStar Savannah Refinery, dated August 2012, created by Ash

Creek Associates, and provided to Terracon by Axeon Specialty Products.

POLY-WALL



Terracon Consul tants,  Inc.       2201 Rowland Avenue     Savannah,  Georgia 31404
P  (912)  629-4000     F  (912)  629-4001     ter racon.com/savannah

July 31, 2015

Axeon Specialty Products
7 Foundation Drive
Savannah, Georgia 31408

Attn: Mr. Dusty Crisler
P: (912) 966 6608
E: dusty.crisler@axeonsp.com

Re: Monthly Free Product Measurement and Removal Summary Report
Axeon Savannah Plant Facility
7 Foundation Drive
Savannah, Georgia
Terracon Project No. ES157043

Dear Mr. Crisler:

Terracon Consultants, Inc., (Terracon) appreciates the opportunity to submit this letter report for
the free product gauging and removal work currently being conducted on select on-site
monitoring wells at the Axeon facility in Savannah, Georgia.

This letter report contains the project information, and a summary of our work completed to
date.

1.0 PROJECT INFORMATION

Site Location

ITEM DESCRIPTION

Location 7 Foundation Drive, Savannah, Georgia 31408.

Existing
improvements

Aboveground storage tanks, marine terminal dock and associated
structures, office/administration buildings, maintenance/warehouse facilities,
parking areas, etc.

Current ground cover Asphalt, concrete, and grass.

Existing topography Generally level area.
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2.0 FIELD ACTIVITES

Terracon has provided the following services:

 Conducted a weekly site visit at the facility to identify and confirm the location of the
twenty seven (27) on-site groundwater monitoring wells which contain free product.

 Gauge and record at each well location the depth to free product and depth to water in
the well.  SWS, a subcontractor, has collected and removed the free product from the
wells that have had free product with a Vac truck and stinger pipe.  The free product has
been disposed of in an on-site tote/tank at the Axeon property.

 Weekly tables have been prepared with field notes and a free product measurement
summary table has also been prepared.

Terracon and SWS have been measuring free product on a weekly basis in twenty seven
groundwater monitoring wells followed by removal of the free product and limited amounts of
impacted groundwater.  Groundwater monitoring wells AW-5, AW-6, AW-8 thru AW-15, AW-18,
AW-19, AW-22, AW-45, AW-49, AW-51 thru AW-57, AW-62, AW-63, AW-65, AW-74, RW-38, and
RW-58 have been monitored with free product removal during the following six events:

 June 26, 2015
 July 01, 2015
 July 09, 2015
 July 15, 2015
 July 23, 2015
 July 30, 2015

Please see the attached Figure 1, Appendix A for well locations and tables in Appendix B for
measurement and free product removal details.

Terracon appreciates the opportunity to provide environmental services to Axeon and we look
forward to continuing to work with you on this project.  If you have any questions or comments
please contact us at your earliest convenience.

Sincerely,
Terracon Consultants, Inc.

William S. Anderson III, P.E.
Senior Environmental Engineer

Attached: Figure and Tables



APPENDIX A
Figure
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Well
Number

Date
Measured

Time
Measured

Depth to F.P.
(ft)

Depth to
Water (ft)

Product
Thickness (ft)

Notes

AW-5 6/26/2015 8:25 AM 5.81 6.35 0.54

AW-6 6/26/2015 10:55 AM 7.78 9.46 1.68

AW-8 6/26/2015 11:30 AM 11.88 12.76 0.88
80' of hose needed to reach well from

berm

AW-9 6/25/2015 1:30 PM 10.89 14.78 3.89

AW-10 6/25/2015 3:00 PM 10.32 13.00 2.68

AW-11 6/26/2015 12:10 PM 10.99 13.63 2.64

AW-12 6/25/2015 11:55 AM 9.24 15.26 6.02

AW-13 6/25/2015 1:00 PM 10.71 NA
Product to thick to

gauge
Free product too thick in consistancy. All

product removed.

AW-14 6/26/2015 11:05 AM 9.31 10.07 0.00

AW-15 6/26/2015 11:20 AM 9.90 10.18 0.28

AW-18 6/26/2015 10:40 AM 6.18 6.35 0.17

AW-19 6/25/2015 2:30 PM 11.92 12.32 0.40

AW-22 6/25/2015 2:45 PM NA NA NA
Access blocked by pump attachment on

well head

AW-45 6/26/2015 8:10 AM 11.61 11.80 0.19

AW-49 6/26/2015 12:25 PM 12.92 16.16 3.24

AW-51 6/25/2015 1:10 PM 10.07 13.88 3.81

AW-52 6/26/2015 10:15 AM 12.41 16.04 3.63

AW-53 6/26/2015 9:50 AM 5.48 5.71 0.23

AW-54 6/26/2015 9:10 AM 4.25 17.50 13.25

AW-56 6/25/2015 12:25 PM 9.92 15.58 5.66

AW-57 6/25/2015 3:15 PM 8.30 11.41 3.11

AW-62 6/26/2015 7:15 AM 6.68 6.97 0.29

AW-65 6/26/2015 7:45 AM 10.85 12.95 2.10

AW-63 6/25/2015 12:45 PM 11.87 13.83 1.96

AW-74 6/25/2015 11:30 AM 9.49 12.52 3.03

RW-38 6/25/2015 10:50 AM 4.04 4.85 0.81

RW-58 6/25/2015 2:05 PM 8.35 8.79 0.44

FREE PRODUCT GAUGING: 6/25/15 - 6/26/15
Axeon Specialty Products - Savannah Plant



Well
Number

Date
Measured

Time
Measured

Depth to F.P.
(ft)

Depth to
Water (ft)

Product
Thickness (ft)

Notes

AW-5 7/2/2015 8:40 AM 6.23 6.75 0.52

AW-6 7/1/2015 11:48 AM 8.89 9.43 0.54

AW-8 7/1/2015 11:06 AM 12.31 12.59 0.28

AW-9 7/1/2015 9:52 AM 10.62 13.72 3.10

AW-10 7/1/2015 12:40 PM 10.16 14.18 4.02

AW-11 7/1/2015 1:00 PM 10.91 13.15 2.24

AW-12 7/1/2015 8:05 AM 9.32 14.38 5.06

AW-13 7/1/2015 8:59 AM NA 10.37 NA

AW-14 7/1/2015 7:42 AM NA 7.28 NA

AW-15 7/1/2015 12:10 PM 10.36 10.84 0.48

AW-18 7/1/2015 11:28 AM 6.63 6.82 0.19

AW-19 7/1/2015 10:42 AM 12.00 12.28 0.28

AW-22 7/1/2015 8:42 AM NA NA NA
Access blocked by pump attachment on

well head

AW-45 7/2/2015 8:15 AM 11.62 12.11 0.49

AW-49 7/1/2015 9:32 AM 12.52 14.85 2.33

AW-51 7/1/2015 9:10 AM 9.88 13.43 3.55

AW-52 7/2/2015 9:30 AM 12.56 16.22 3.66

AW-53 7/2/2015 9:54 AM 6.34 6.88 0.54

AW-54 7/2/2015 9:03 AM 5.65 7.60 1.95

AW-56 7/1/2015 8:26 AM 10.20 13.15 2.95

AW-57 7/1/2015 12:25 PM 8.43 11.13 2.70

AW-62 7/2/2015 7:28 AM 7.33 7.52 0.19

AW-65 7/2/2015 7:55 AM 11.56 11.77 0.21

AW-63 7/1/2015 8:45 AM 11.19 12.44 1.25

AW-74 7/1/2015 7:48 AM 7.74 8.29 0.55

RW-38 7/1/2015 7:30 AM 4.15 4.18 0.03

RW-58 7/1/2015 10:20 AM 8.18 8.54 0.36

FREE PRODUCT GAUGING: 7/1/15 - 7/2/15
Axeon Specialty Products - Savannah Plant



Well
Number

Date
Measured

Time
Measured

Depth to F.P.
(ft)

Depth to
Water (ft)

Product
Thickness (ft)

Notes

AW-5 7/9/2015 2:10 PM 5.82 6.11 0.29 2 in, 5 minute Vac with seal

AW-6 7/9/2015 12:15 PM 7.81 8.92 1.11 2 in, 10 min Vac with seal

AW-8 7/9/2015 12:10 PM 13.31 13.52 0.21 2 in, 5 minute Vac with seal

AW-9

AW-10

AW-11 7/9/2015 12:35 PM 11.09 13.12 2.03 2 in, 20 min Vac with seal

AW-12

AW-13 7/9/2015 10:20 AM 11.10 11.41 0.31 2 in, 10 min Vac with seal

AW-14 7/9/2015 10:00 AM 9.20 9.91 0.71 2 in, 5 minute Vac with seal

AW-15 7/9/2015 12:45 PM 10.51 10.80 0.29 2 in, 10 min Vac with seal

AW-18 7/9/2015 11:58 AM 6.86 7.00 0.14 2 in, 5 minute Vac with seal

AW-19 7/9/2015 11:32 AM 11.89 12.05 0.16 2 in, 5 minute Vac with seal

AW-22 7/9/2015 NA NA NA NA
2 in, Access blocked by attachment on

well head

AW-45 7/9/2015 3:07 PM NA 11.41 NA 4 in, 'No detectable product in well

AW-49 7/9/2015 10:45 AM 13.16 16.16 3.00 4 in, 15 min Vac with seal

AW-51

AW-52 7/9/2015 9:03 AM 12.44 16.40 3.96 4 in, 15 min Vac with seal

AW-53 7/9/2015 2:30 PM 6.22 6.55 0.33 4 in, 10 min Vac with seal

AW-54

AW-56

AW-57

AW-62

AW-65

AW-68 7/9/2015 9:40 AM 12.52 13.08 0.56 4 in, 5 min Vac with seal

AW-74

RW-38 7/9/2015 8:45 AM NA 3.89 NA 4 in, 5 min Vac with seal

RW-58 7/9/2015 11:08 AM 8.56 9.13 0.57 4 in, 5 min Vac with seal

FREE PRODUCT GAUGING: 7/9/15 - 7/10/15
Axeon Specialty Products - Savannah Plant



Well
Number

Date
Measured

Time
Measured

Depth to F.P.
(ft)

Depth to
Water (ft)

Product
Thickness (ft)

Notes

AW-5

AW-6

AW-8

AW-9 7/15/2015 7:08 AM 10.74 14.08 3.34

AW-10 7/15/2015 7:48 AM 10.58 14.71 4.13

AW-11 7/15/2015 7:17 AM 8.45 10.24 1.79

AW-12 7/15/2015 7:32 AM 9.10 13.91 4.81

AW-13

AW-14

AW-15

AW-18

AW-19

AW-22
Access blocked by pump attachment on

well head

AW-45

AW-49 7/15/2015 7:13 AM 12.78 14.98 2.20

AW-51 7/15/2015 7:20 AM 10.23 11.06 0.83

AW-52 7/15/2015 7:44 AM 12.43 16.43 4.00

AW-53

AW-54 7/15/2015 8:00 AM 5.59 9.47 3.88

AW-56 7/15/2015 7:38 AM 9.69 15.11 5.42

AW-57 7/15/2015 7:53 AM 8.45 10.24 1.79

AW-62 7/15/2015 6:50 AM 6.65 6.92 0.27

AW-65 7/15/2015 6:55 AM 11.47 11.64 0.17

AW-63 7/15/2015 7:23 AM 11.49 11.66 0.17

AW-74 7/15/2015 7:28 AM 7.81 8.51 0.70

RW-38

RW-58

FREE PRODUCT GAUGING: 7/15/15 - 7/16/15
Axeon Specialty Products - Savannah Plant



Well
Number

Date
Measured

Time
Measured

Depth to F.P.
(ft)

Depth to
Water (ft)

Product
Thickness (ft)

Notes

AW-5 7/24/2015 9:03 AM 5.55 7.00 1.45 8' of hose used with 15 min. Vac

AW-6 7/24/2015 9:47 AM 7.49 8.68 1.19 10' of hose used with 15 min. Vac

AW-8 7/24/2015 10:50 AM 12.05 12.16 0.11 Well inaccessible due to flooding

AW-9 7/23/2015 7:38 AM 10.57 13.74 3.17 15' of hose used with 10 min. Vac

AW-10 7/23/2015 7:05 AM 10.17 12.22 2.05 15' of hose used with 20 min. Vac

AW-11 7/23/2015 7:15 AM 10.59 12.99 2.40 15' of hose used with 15 min. Vac

AW-12 7/23/2015 7:25 AM 8.68 14.18 5.50 18' of hose used with15 min. Vac

AW-13 7/23/2015 9:00 AM 11.49 NA
product to thick to

gauge
15' of hose used, all product removed and

5 min.Vac

AW-14 7/24/2015 8:20 AM NA 10.43 NA No Free Product

AW-15 7/24/2015 10:35 AM 10.41 10.51 0.10 11' hose used with 2 min. Vac

AW-18 7/24/2015 10:06 AM 6.98 7.77 0.79 9' of hose used with 10 min. Vac

AW-19 7/24/2015 7:45 AM 11.82 11.90 0.08 Well was inaccessible due to flooding

AW-22 7/23/2015 NA NA NA
Access blocked by attachment on well

head

AW-45 7/24/2015 6:50 AM 11.25 11.29 0.04 12' of hose used and product removed

AW-49 7/24/2015 7:45 AM 12.58 14.73 2.15 15' of hose used with 20 min. Vac

AW-51 7/23/2015 7:33 AM 10.52 10.98 0.46 12' of hose used with 5 min. Vac

AW-52 7/23/2015 7:00 AM 12.18 16.22 4.04 17' of hose used with 20 min. Vac

AW-53 7/24/2015 8:35 AM 6.08 6.13 0.05 7' of hose used and product removed

AW-54 7/23/2015 7:50 AM 5.54 8.00 2.46 10' of hose used with 15 min. Vac

AW-56 7/23/2015 7:20 AM 9.70 13.83 4.13 15' of hose used with 10 min. Vac

AW-57 7/23/2015 7:10 AM 8.44 9.00 0.56 10' of hose used with 5 min. Vac

AW-62 7/23/2015 8:50 AM 9.42 9.65 0.23 11' of hose used with 5 min. Vac

AW-65 7/23/2015 9:23 AM 11.62 11.81 0.19 12' of hose used with 5 min. Vac

AW-63 7/23/2015 8:55 AM 11.97 12.45 0.48 14' of hose used with 5 min. Vac

AW-74 7/23/2015 7:22 AM 9.65 10.41 0.76 12' of hose used with 10 min. Vac

RW-38 7/24/2015 6:30 AM 3.65 3.67 0.02 4' of hose used and product removed

RW-58 7/23/2015 7:41 AM 8.11 8.30 0.19 10' of hose used and 5 min. Vac

FREE PRODUCT GAUGING: 7/23/15 - 7/24/15
Axeon Specialty Products - Savannah Plant
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