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1.0 INTRODUCTION 

The Tennessee Valley Authority (TVA) developed a groundwater flow and transport model (the Model) for 
the Allen Fossil Plant (ALF) in Memphis, Tennessee. The location of ALF and its surroundings is 
presented in Figure 1-1. The Model was developed to support specific proposed remedial actions 
focused on the East Ash Disposal Area, which was used to manage coal combustion residuals (CCR) 
while ALF was operational, and to be used to support a comprehensive regional groundwater flow 
framework for future projects that require modeling support. 

This report presents the findings and results of groundwater modeling activities performed to meet the 
objectives described above based on available data at the time of construction of the Model. Future 
updates to the Model are anticipated as additional data are obtained.  

1.1 SITE HISTORY 

The Site is defined as the area within the property boundary, including the Allen Combined Cycle Plant 
(the ACC), the East and West Ash Disposal Areas, and the subsurface investigation and monitoring well 
locations. ALF was constructed in 1959 by Memphis Light, Gas and Water Division (MLGW) and 
consisted of three coal-fired electric generating units. TVA began operating ALF in 1965, and the East 
and West Ash Disposal Areas were used to manage CCR. By 1993, the West Ash Disposal Area no 
longer received sluiced ash, and by 2015, the area was retrofitted to no longer receive flows or impound 
water. The East Ash Disposal Area ceased receiving CCR in 2018 and ceased receiving all types of flows 
in 2019. A facility location map and detailed site map have been included as Figures 1-1 and 1-2. 

1.2 GROUNDWATER FLOW MODEL OBJECTIVES AND USAGE 

The overall objective of the modeling activities is to create a quantitative tool capable of predicting 
groundwater flow and transport of potential CCR constituents of concern (COC) under varying conditions 
to evaluate groundwater management scenarios and remedial strategies. The specific objectives of the 
modeling activities are summarized below: 

• Develop and calibrate a numerical groundwater flow model of ALF using site-specific and regional 
hydrogeologic and hydrologic properties. The Model was constructed to: 

- Incorporate the approximately 500-acre ALF property including the East and West Ash 
Disposal Areas; 

- Include the subsurface heterogeneity noted in the Alluvial aquifer during previous 
investigation activities; 

- Capture observed patterns of groundwater flow direction and velocity in the Alluvial 
aquifer; and 
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- Include simulation of relevant hydrological features, such as the interaction between Lake 
McKellar and the Alluvial aquifer.  

• Link the groundwater flow model with a contaminant transport model to evaluate the fate and 
transport of COCs.  

• Provide a framework for predictive modeling including: 

- Performance of interim hydraulic capture systems; and 

- Influence of ash disposal area closure activities (i.e., dewatering) on the hydraulic system 
and fate and transport of COCs. 

1.3 REPORT ORGANIZATION 

This report is organized into twelve sections, including this introductory chapter. Section 2 presents the 
model development approach, Section 3 summarizes the data compiled for the development of the 
model, and Section 4 presents the conceptual site model (CSM) for ALF. The numerical code selected to 
prepare the groundwater model is described in Section 5, with the model construction, calibration, and 
sensitivity analysis presented in Sections 6, 7, and 8, respectively. Predictive simulations conducted with 
the model are summarized in Section 9, conclusions and recommendations are presented in Section 10, 
and limitations of the modelling are presented in Section 11. Cited references are presented in Section 
12. 
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2.0 MODEL DEVELOPMENT APPROACH 

The Model has been developed in general accordance with American Society for Testing and Materials 
(ASTM) Standard D5547 - Guide for Application of a Numerical Groundwater Flow Model to a Site-
Specific Problem (ASTM, 2017) and was designed to be consistent with the objectives outlined above. 

The modeling approach was to develop a sub-watershed scale transient groundwater flow model of the 
Alluvial aquifer and couple the flow model with transport models to evaluate potential migration of 
constituents of concern (COCs) in groundwater. Although available hydrogeologic data is primarily 
available within the limits of ALF property, the sub-watershed scale was selected to accommodate 
naturally occurring boundary conditions located, where possible, distal to the primary areas of concern 
(i.e., the East Ash Disposal Area and the West Ash Disposal Area). A transient model was selected to 
evaluate the objective of simulating time-varying groundwater and surface water stresses and responses 
resulting from seasonal and precipitation-related groundwater-surface water interactions.  

The objectives are focused on understanding the hydrogeologic system and potential fate and transport 
of COCs associated with the storage of CCR. Because CCR material is present in disposal areas near 
the ground surface, the model was more finely discretized in the upper portion of the Alluvial aquifer. 
However, the full thickness of the Alluvial aquifer was included to allow for simulation of the integrated 
groundwater-surface water flow system. Other numerical models completed in the area have included 
portions of the aquifers underlying the Alluvial aquifer (Section 2.1); however, these models were 
completed for different objectives and were not suitable to evaluate the site at the scale necessary for this 
study. The vertical extent of the Model was limited to the Alluvial aquifer to concentrate on the area of 
concern. Finally, the flow model was used to evaluate groundwater flow paths and velocity and was 
coupled with a contaminant transport model to evaluate COC distribution as a result of advection, 
dispersion, and partitioning in the subsurface.  

To accomplish the approach outlined above, the Model was constructed using the three-dimensional 
finite-difference MODFLOW2005 computer code developed by the United States Geological Survey 
(USGS) (Harbaugh, 2005; Harbaugh et al., 2017) coupled with a modular 3-D multi-species transport 
model (MT3DMS) for simulation of advection, dispersion, and chemical reactions of constituents in the 
groundwater system (Zheng and Wang, 1999). These programs were selected because they are 
thoroughly documented; widely used by consultants, government agencies, and researchers (including 
several projects that include or are adjacent to the study area); and are consistently accepted by 
regulatory agencies. 

2.1 HISTORICAL MODEL STUDIES 

The following modeling studies have been completed in or proximal to the study area: 

• Hydrogeology and Ground-Water Flow in the Memphis and Fort Pillow Aquifers in the Memphis Area, 
Tennessee: U.S. Geological Survey Water-Resources Investigations Report 89-4131. A groundwater 
flow model built to simulate groundwater flow within the Memphis aquifer in the Memphis area to 
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evaluate the potential for leakage between the principal aquifers and assist in managing groundwater 
resources (Brahana and Broshears, 2001). 
 

• Recalibration of a Ground-Water Flow Model of the Mississippi River Valley Alluvial Aquifer of 
Northeastern Arkansas, 1918-1998, with Simulations of Water Levels Caused by Projected Ground-
Water Withdrawals through 2049: U.S. Geological Survey Water-Resources Investigations Report 03-
4109 prepared in cooperation with the Arkansas Soil and Water Conservation Commission and the 
United States Army Corps of Engineers (USACE), Memphis District. A groundwater flow model of the 
Mississippi River Valley Alluvial Aquifer of Northeastern Arkansas (bordering the study area) used to 
evaluate the impact of increasing pumping from the Alluvial aquifer (Reed, 2003). 

 
• The Mississippi Embayment Regional Aquifer Study (MERAS): Documentation of a Groundwater-

Flow Model Constructed to Assess Water Availability in the Mississippi Embayment: U.S. Geological 
Survey Scientific Investigations Report 2009-5172. The USGS Mississippi Embayment Regional 
Aquifer System (MERAS) groundwater-flow model was developed as a tool to estimate available 
groundwater within the Mississippi embayment aquifer system (Clark and Hart, 2009). 

 
• Preliminary Evaluation of the Hydrogeology and Groundwater Quality of the Mississippi River Valley 

Alluvial Aquifer and Memphis Aquifer at the Tennessee Valley Authority Allen Power Plants, 
Memphis, Shelby County, Tennessee: U.S. Geological Survey Open-File Report 2018-1097 prepared 
for the Tennessee Valley Authority in cooperation with the University of Memphis, Center for Applied 
Earth Science and Engineering Research [CAESER]. The MERAS groundwater-flow model was used 
to evaluate the potential influence of operation of Allen Combined Cycle (ACC) plant extraction wells 
on the Memphis aquifer over a 30-year simulation period (Carmichael, et al., 2018). 

 
• Application of Numerical Tools to Investigate a Leaky Aquitard Beneath Urban Well Fields. A 

groundwater flow model built to evaluate potential leakage through the aquitard overlying the 
Memphis aquifer that incorporates nine active MLGW well fields within the Memphis area (Jazaei, 
et al. 2018). 

These models were reviewed during the development of the hydrogeologic CSM and planning for the 
Model construction phase. The Model was developed based in part on the parameters and model design 
used within these models for the areas outside of ALF. Figure 2-1 presents the ALF model domain within 
the above historical model domains. 



TVA ALLEN FOSSIL PLANT GROUNDWATER FLOW & SOLUTE TRANSPORT MODELING REPORT 

 

0 

3.0 DATA COMPILATION 

Development of the Model required the collection and analysis of hydrogeologic and hydrologic data 
pertinent to the characterization of the model study area. The study area includes ALF and the 
surrounding areas that are relevant to simulate groundwater flow within the model domain. The model 
study area is expanded to include the alluvial floodplain where ALF is located, and a portion of the loess 
covered uplands east of the alluvial flood plain.  

The data compilation task was necessary to provide the basis for constructing model input files. Available 
data pertinent to the development of the hydrogeologic CSM, construction of the groundwater flow model 
and definition of the predictive simulations was assembled, compiled, reviewed, evaluated, and reduced 
into a usable format.  

As discussed in Section 2.1, the study area has been the subject of several previous modeling studies. In 
addition to these studies, a review of data was completed to develop the hydrogeologic conceptual model 
and assist in the construction and simulation of the groundwater flow model. Data compiled for 
incorporation into the groundwater flow model included: 

• Stratigraphic data from 113 soil borings, 32 cone penetrometer test (CPT) locations, 68 
monitoring well and extraction well lithologic logs and associated well construction details. 

• Geologic and topographic maps including: 

- Surficial Geologic Map of the Southwest Memphis Quadrangle, Shelby County, Tennessee, 
and Crittenden County, Arkansas (Moore and Diehl, 2004); 

- Fletcher Lake Quadrangle Arkansas-Tennessee (2014), USGS 7.5-Minute Series; and 

- Tennessee Geologic Map (USGS, 2005). 

• Publications pertaining to hydrogeologic features and boundaries, including faults, geology, and 
streams. 

• Historical groundwater level data for piezometers and monitoring wells. 

• Aquifer testing results. 

• Groundwater quality sampling results for two pilot extraction wells (EW-series), performance 
monitoring wells (PMW-series) and monitoring wells (ALF-series). 

• Precipitation data from the National Oceanic & Atmospheric Administration’s (NOAA) Memphis 
International Airport, TN US USQ00013893 Station. 

• Stream flow data from USGS stream gauge number 07032000 Mississippi River at Memphis, 
Tennessee and on-site river gauge operated by TVA.  

The data reviewed and compiled is explained in more detail in subsequent sections of this report. 
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4.0 Hydrogeologic Conceptual Site Model 

4.1 STUDY AREA DESCRIPTION 

ALF is a retired coal-fired power plant located in Shelby County in the southwest corner of the City of 
Memphis, Tennessee (Figure 1-1). ALF is located on the southern shore of Lake McKellar, on the 
eastern bank of the Mississippi River and adjacent to a USACE flood-control levee. The local topography 
is relatively level except for the USACE levee and the CCR disposal area dikes, which rise approximately 
20 to 25 feet (ft) above the surrounding land surface. ALF contains two ash disposal areas, the East Ash 
Disposal Area and West Ash Disposal Area (Figure 1-2). The surface area of the East Ash Disposal Area 
is approximately 80 acres and is located east of the former coal yard and inactive powerhouse. The 
surface area of the West Ash Disposal Area is approximately 18 acres and is located west of the 
powerhouse. The study area is defined by the Model domain and pertinent regions extending beyond the 
Model domain. The study area includes the Horn Lake Cutoff water diversion channel, uplands to the 
east, and the Mississippi River valley to the west and south.  

4.2 REGIONAL STRATIGRAPHY AND GEOLOGY 

ALF lies within the Mississippi Alluvial Plain, which is adjacent to the western boundary of the Gulf 
Coastal Plain of the Coastal Plain physiographic province (Figure 4-1). The Mississippi Alluvial Plain is 
relatively flat with alluvial deposition features, and the East Gulf Coastal Plain is characterized by loess 
covered hills and bluffs (Parks, 1990). 

ALF is in the north-central part of the Mississippi Embayment geological depositional environment. The 
Mississippi Embayment is a geologic basin filled with 3,000 ft or more of Cretaceous to Recent age 
sediments deposited primarily in an ancestral Coastal Plain setting. The sedimentary sequence is 
dominated by unconsolidated sand, silt, and clay with minor lignite (Hosman and Weiss, 1991).  

Regional fault zones have been identified to have northeast-southwest and northwest-southeast trends 
(Kingsbury and Parks, 1993). Vertical displacement ranging from 50 to 150 ft has been identified in the 
Memphis aquifer and its underlying Fort Pillow aquifer (Kingsbury and Parks, 1993).  

The terrace deposits (also referred to as fluvial-terrace deposits in some literature references) are fluvial 
deposits which overlie the upper Claiborne confining unit in the uplands east of the Mississippi Alluvial 
Plain and were deposited during the Pleistocene. Loess overlies the terrace deposits and primarily 
consist of wind-blown silt, silty clay, and some sand derived from alluvium deposited within the valley 
(Waldron, et al., 2011; Leighton & Willman, 1950). 

The alluvium of the Mississippi River Valley Alluvial Aquifer (Alluvial aquifer) was deposited during the 
Quaternary within the Mississippi Alluvial Plain. The alluvium can be separated into two general units, the 
upper alluvium and the lower alluvium, both primarily derived from reworked older Pleistocene deposits 
(Boswell, et al., 1968). The upper alluvium deposits generally consist of silty sand with intervals of silts 
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and clays that reflect the meandering river depositional environment. The lower alluvium consists of sand 
and gravel deposited by the higher energy glacial meltwater river system.  

TVA’s groundwater modeling efforts have focused on the near surface hydrogeologic units most likely to 
be influenced by operations at ALF. These units include the Alluvial aquifer, which is divided into the 
upper alluvium and the lower alluvium, in addition to loess deposits, terrace deposits, and the upper 
Claiborne confining unit. Table 4-1 summarizes the Model’s stratigraphic divisions compared to unit 
divisions in the Preliminary Evaluation of the Hydrogeology and Groundwater Quality of the Mississippi 
River Valley Alluvial Aquifer and Memphis Aquifer at the Tennessee Valley Authority Allen Power Plants, 
Memphis, Shelby County, Tennessee (Carmichael, et al., 2018). A generalized geologic map and 
regional cross-section adapted from the USGS Professional Paper 448-E (Boswell, et al., 1968) are 
included as Figures 4-2 and 4-3, respectively, to provide a regional perspective of the stratigraphy and 
depositional environment. A conceptual cross-section and stratigraphic column illustrating the stratigraphy 
distribution within the model layers and a conceptual block model diagram are presented as Figures 4-4 
and 4-5. 

4.3 SURFACE WATER 

The hydrogeological system within the study area is dominated by the Mississippi River, but is also 
influenced by anthropogenic features. The Mississippi River at the mouth of Lake McKellar drains 
932,700 square miles at an average flow rate of 360,000 cubic ft per second (DOE, 1981). The 
bathymetry mapped by the USACE of the Mississippi River west of the Site displays the deepest part of 
the river (approximately 40 to 60 ft below Low Water River Plane) at the eastern boundary of the study 
area, south of where Lake McKellar intersects the Mississippi River (USACE, 2016). Figure 4-6 presents 
the USACE’s bathymetry maps of the Mississippi River adjacent to the study area (from approximately 
river mile marker 724 to 726) from 1964 through 2004.  

Lake McKellar is located along the northern boundary of ALF. Lake McKellar is an artificial cut-off 
meander of the Mississippi River and was formerly known as the Tennessee Chute. The lake was created 
as a deep-water harbor for the City of Memphis in 1948. The southern and eastern shores of President’s 
Island have been developed as an industrial area. The mouth of Lake McKellar meets the Mississippi 
River at approximately mile marker 725.5. The lake is approximately seven miles long and receives 
drainage from Nonconnah Creek, Cypress Creek, and miscellaneous unnamed small streams and runoff. 
Lake McKellar has an average yearly discharge of approximately 302 ft per second into the Mississippi 
River (DOE, 1981).  

The Mississippi River’s elevations fluctuated up to approximately 46 ft at the West Memphis USGS 
gaging station between October 2014 and December 2018 (USGS stream gauge number 07032000 
Mississippi River at Memphis, Tennessee). Water levels in Lake McKellar displayed up to 43 ft of 
elevation fluctuation between September 2017 and December 2018, with elevations ranging from 175 to 
219 ft. A hydrograph of Lake McKellar stage data collected at ALF is included in Appendix A. 

As the water level in the Mississippi River or Lake McKellar rises as a result of precipitation, rapid snow 
melt, or release of water from reservoirs upstream, it becomes higher than the surrounding groundwater. 
The hydraulic pressure gradient causes water to move from the surface water into the banks where it is 
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temporarily stored. This process is termed bank storage. During high water events, surface water is 
pushed into the bank and becomes groundwater. When the river level subsides, the water that flowed into 
the bank reverses flow back into the river. The interaction between surface water and groundwater can 
influence groundwater quantity, flow direction, and chemistry. 

The upland loess hills are characterized by a network of small streams that are tributaries of the 
Mississippi River, Lake McKellar, and the Horn Lake Cutoff (Moore and Diehl, 2004). The Horn Lake 
Cutoff is a water control feature that lies north and west of the uplands, discharging into Horn Lake 
located south of the Site. 

4.4 STUDY AREA HYDROGEOLOGY 

Various subsurface investigations have been conducted at ALF to characterize the geology, evaluate 
slope stability of dikes, monitor groundwater elevations and quality, evaluate potential water supplies, and 
develop remedial alternatives for groundwater impacts. Figure 4-7 displays monitoring well, extraction 
well, soil boring, and CPT locations at ALF. Tables 4-2 and 4-3 provide a summary of monitoring well and 
subsurface boring construction details. The stratigraphy at the Site (Figure 4-3) consists of the following 
units listed generally in order of increasing depth and corresponding age of deposition from Recent to 
Eocene: 

• Fill 
• Ash disposal areas 
• Alluvial aquifer 

- upper alluvium  
- lower alluvium  

• Loess 
• Terrace deposits 
• Upper Claiborne confining unit 

These stratigraphic units define the vertical extent of the model and are discussed in greater detail in the 
following sections.  

4.4.1 Fill  

Fill, excluding CCR, is locally present beneath areas of Site, specifically in areas that have been 
developed. The fill generally consists of alluvium dredged from Lake McKellar and materials from cut and 
fill excavations from the surrounding floodplain. The fill can range in thickness from a few feet to tens of 
feet beneath industrial areas in the river floodplain (Stantec, 2019b). The fill material is generally above 
the water table and is not considered to be significant to the development groundwater flow model. 

4.4.2 Ash Disposal Areas 

The following sections will briefly describe the ash disposed at the Site.  
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4.4.2.1 Composition 

The ash disposal areas have been used for storage of fly ash, bottom ash and boiler slag from coal 
burning at the ALF (Stantec, 2016). Ash samples were collected from five locations within the East Ash 
Disposal Area. Nineteen ash samples were collected from various depths (generally less than 20 feet 
below ground surface (ft bgs)). Moisture contents ranged from 12% to 80% with a median of 
approximately 35% (Stantec, 2019b). 

4.4.2.2 Extent and Structure 

Two ash disposal areas are located at the Site, the West Ash Disposal Area and East Ash Disposal Area. 
The surface area of the East Ash Disposal Area is approximately 80 acres and is located east of the 
former coal yard and non-operational power plant. The surface area of the West Ash Disposal Area is 
approximately 18 acres and is located west of the powerhouse. The bottom of both ash areas is 
approximately 210 ft in the National Geodetic Vertical Datum of 1929 (ft NGVD29) and generally flat 
(TriAD, 2017). Both areas are shown in Figure 1-2.  

4.4.2.3 Hydraulic Properties 

Laboratory permeameter tests of soil samples collected at ALF indicated a vertical hydraulic conductivity 
of hydraulically emplaced ash of 0.085 feet per day (ft/day) (Stantec, 2011). Heyman et al. (2017) 
estimate that the Kv of CCR can range from 2.83x10-2 ft/day (fly ash with or without bottom ash) to 2.83 
ft/day (bottom ash). Heyman et al. (2017) estimated the horizontal hydraulic conductivity (Kh) of CCR can 
range from 2.83 x10-2 ft/day (fly ash without bottom ash layers) up to 28.3 ft/day (bottom ash). 

Heyman et al. (2017) suggest that the specific yield of CCR is typically in the range of 5-15% for fly ash 
and 20-30% for bottom ash. Total porosity typically ranges from 40-50%. 

4.4.2.4 Water Quality 

Ash pore water is trapped between submerged ash particles and is not considered to be groundwater nor 
ponded surface water. As part of the remedial investigation, ash pore water samples were collected from 
20 locations within the East Ash Disposal Area. At each location, filtered and unfiltered samples were 
collected from various depths between the top of the saturated interval to approximately 27.5 ft bgs.  

Arsenic was detected in filtered ash pore water at concentrations ranging from 2.5-13,800 micrograms 
per liter (µg/L), with an average of 1,624 µg/L (which was estimated using detectable concentrations). A 
similar arsenic concentration range was observed in unfiltered samples (1.4-13,700 µg/L). Fluoride was 
detected in filtered ash pore water at concentrations ranging from 0.14-8.6 mg/L, with an average of 3.68 
mg/L. A similar fluoride concentration range was observed in unfiltered samples (1.4-15 mg/L). Lead was 
detected in filtered ash pore water at concentrations ranging from 0.027-66.3 µg/L, with an average of 4 
µg/L. A wider lead concentration range was observed in unfiltered samples (0.029-1,300 µg/L). Filtered 
and unfiltered pH ranged from 7.20 to 12.00 standard pH units (SU), with an average of 10.17 SU. 
Complete analytical results for the filtered and unfiltered samples are reported in Remedial Investigation 
Report (RIR) Tables 6-17a and 6-17b (Stantec, 2019b).  



TVA ALLEN FOSSIL PLANT GROUNDWATER FLOW & SOLUTE TRANSPORT MODELING REPORT 

 

5 

Pore water samples from the East Ash Disposal Area exhibited concentrations of most parameters below 
the maximum concentrations reported for pore water at other coal combustion facilities (Roy, et al., 1981; 
DaSilva, et al., 2018) except for arsenic. 

4.4.2.5 Sluiced Water 

The sluiced water in the East Ash Disposal Area was maintained at a surface elevation between 225 and 
226 ft NGVD29 when the actively receiving CCR. 

4.4.3 Alluvial Aquifer 

4.4.3.1 Composition 

Regionally, the Alluvial aquifer is composed of sand, gravel, silt, and clay. The deposits consist of fine 
sand, silt, and clay in the upper portion of the unit and sand and gravel in the lower portion of the unit 
(Parks, 1990). 

The upper portion of the Alluvial aquifer consists predominantly of overbank deposits on the flood plain of 
the Mississippi River. The fine-grained deposits are not uniformly distributed through the upper Alluvial 
aquifer and likely act as a heterogenous leaky confining unit (Carmichael, et al., 2018). A clay interval 
described as silty clay with interbedded very fine-grained sand underlies the overbank deposits and has 
been identified by Carmichael, et al. (2018) as the blue clay interval. The term “blue clay interval” was 
introduced in Preliminary Evaluation of the Hydrogeology and Groundwater Quality of the Mississippi 
River Valley Alluvial Aquifer and Memphis Aquifer at the Tennessee Valley Authority Allen Power Plants, 
Memphis, Shelby County, Tennessee (Carmichael et al, 2018) and is described as follows:  

“The blue clay interval is composed of blue-gray silty clay and interbedded very fine-grained sand. The 
thickness of this interval ranges from less than 1 ft in the boring for monitoring well MW 3A and in 
stratigraphic test hole P-4c to 27 ft in test hole 212c. The designation of the blue clay interval is based on 
the presence of laminated to massive blue-gray silty clay that contains calcium carbonate and, in most 
cases, weathered millimeter-sized calcium carbonate gastropod shells. Fining-upward beds that are 1 to 4 
ft thick and composed of very fine-grained sand to silt are interbedded with the clay.” 

As cited above, the blue clay interval ranges from 1 to 27 feet in thickness and is composed of very fine-
grained sand to silt interbedded with clay. The blue clay interval was likely deposited in a shallow lake 
environment resulting from an oxbow lake during the Pleistocene epoch (Carmichael, et al., 2018). The 
blue clay interval generally represents the lower limit of the fine-grained sediment zone in the alluvium. 
While the presence, depth and thickness of blue clay is variable across the investigated area, the 
presence of interbedded fine-grained sediments in the upper portion of the alluvium is pervasive.  

The lower portion of the Alluvial aquifer consists of fine to coarse-grained sand and gravel deposits with 
minor lenses of silt and lignite interspersed throughout the sediment column. In general, the sediments 
fine upward from gravel to sand to silty sand and minor interbedded silt intervals. As described in Section 
4.2, these deposits are believed to have originated as glacial valley-train transported to and deposited 
within the Mississippi River Valley (Carmichael, et al., 2018). Site-specific data collected through boring 
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advancement and monitoring well installation indicate Alluvial aquifer deposits consisting of fine- to 
medium-grained silty sand with intervals of clayey silty sand, clayey sand, sandy silt, clayey silt, and silty 
clay in the alluvium underlain by fine- to coarse-grained sand with trace to common fine- to coarse-
grained gravel in the lower alluvium. The lithology observed during subsurface investigations at ALF are 
displayed on cross-sections included as Figures 4-8 through 4-13. Boring logs recording subsurface 
observations are included as Appendix B. 

4.4.3.2 Extent and Structure 

The Alluvial aquifer is consistently present beneath the Site and overlies the upper Claiborne confining 
unit within the Mississippi Alluvial Plain. In the area of the PMW-11 series wells where the upper 
Claiborne confining unit is not present, the Alluvial aquifer overlies the Memphis aquifer. The Alluvial 
aquifer does not extend past the boundary between the Mississippi Alluvial Plain and the Coastal Plain 
that is roughly defined by the uplands south and east of the Site (Parks, et al., 1995). 

The average regional thickness of the Alluvial aquifer is approximately 100 ft with maximum thicknesses 
up to 250 ft (Boswell, et al., 1968). Site-specific data collected at the Site indicate that the thickness of 
this unit ranges from 111 to 225 ft, with the thickest part of the unit observed in borings PMW-11C and 
ALF-212C along the southeastern margin of the East Ash Disposal Area. Observed thicknesses of the 
upper alluvium and lower alluvium have been presented in Figure 4-14 and tabulated in Table 4-4.  

Stantec reviewed 223 historical and recent subsurface logs for borings, CPT, and wells completed at the 
Site and identified 56 unique locations that reached the bottom of the upper alluvium and 26 borings that 
reached the bottom of the lower alluvium. The bottom of the upper and lower alluvium is presented in 
Figures 4-15a and 4-15b, respectively. Boring Logs are included in Appendix B. 

The blue clay interval (generally representative of the lower limit of the upper alluvium) may extend 
beyond the mapped area; however, the lithologic descriptions in other borings logs are not specific 
enough to definitively define the upper and lower elevations of the fine-grained clay, silty clay, clayey silt, 
silt, and clayey sand that defines this interval. Detailed lithologic observation and natural gamma ray logs 
were used to establish the presence of the blue clay in the two most important areas of interest where the 
groundwater remedy will be implemented (the north and south areas). 

4.4.3.3 Hydraulic Properties 

Groundwater in the Alluvial aquifer is present under unconfined to leaky confined conditions with variable 
saturated thickness. The saturated thickness is dependent on the water table elevation, which fluctuates 
along with the Mississippi River and Lake McKellar stage and with recharge from precipitation.  

Regionally, the Alluvial aquifer has a Kh ranging between 90 and 992 ft/day (see Table 4-5). No 
published sources of Kv were available in the literature reviewed in this investigation. The Alluvial aquifer 
portion of the MERAS model proximal to the Site (MERAS Layer 1) was assigned a hydraulic conductivity 
of 166.7 ft/day and a specific storage of 4.03x10-3 ft-1 (Clark and Hart, 2009). Estimates of transmissivity 
within the Alluvial aquifer range from 8,500 to 50,000 ft/day and estimates of storage coefficients in 
deeper portions of the Alluvial aquifer range from 1.0x10-4 to 4.0x10-2 (Brahana and Broshears, 2001). 
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Single well rising head aquifer testing (slug testing) was completed at 32 monitoring wells to estimate 
hydraulic conductivity of the Alluvial aquifer (Stantec, 2019b). A summary of the slug test analyses results 
by well is in Table 4-6. 

In December 2018, pumping tests were conducted at extraction wells EW-N02 (north area) and EW-S03 
(south area), both screened within the upper alluvium. These tests were used to estimate transmissivity 
and hydraulic conductivity values representative of the upper alluvium north and south of the East Ash 
Disposal Area. The estimated hydraulic parameters calculated using results from the aquifer analysis are 
summarized in Tables 4-7 and 4-8 (Stantec, 2019a).  

A summary of samples collected from the Alluvial aquifer and analyzed using ASTM D 5084 Method C to 
estimate vertical hydraulic conductivity is provided in Table 4-9.   

A figure summarizing the average horizontal and vertical hydraulic conductivity values available for the 
Alluvial aquifer at locations across the Site is presented in Figure 4-16.  

4.4.3.4 Estimated Yields 

Cushing et al. (1964) noted that the alluvial deposits were capable of yielding large amounts of 
groundwater. Well yields up to 4,000 gallons per minute (gpm) were observed by Stephenson and others 
(1928). 

At ALF, two extraction wells (the Harsco wells) were installed in September 1971 and August 1979 by 
Harsco Corporation (Harsco), formerly known as Reed Minerals. The driller’s logs indicate the Harsco 
wells could yield up to 500 gpm. Both were completed in the lower alluvium. The active Harsco well was 
operated at 300 gpm for eight to nine hours per day approximately five days per week (averaging of 
approximately 80 gpm) until December 2018 when the Harsco wells were taken out of service. The 
Harsco wells have not been permanently closed; however, there are no known plans to restart extraction 
from the Harsco wells. 

In December 2018, the constant rate drawdown tests completed in upper alluvium extraction wells EW-
N02 and EW-S03 indicated sustainable yields of 10.8 gpm and 30.1 gpm, respectively. Results from the 
24-hour constant rate pumping test are summarized in Table 4-8. 

4.4.3.5 Water Quality 

In 2017, USGS CAESER collected groundwater samples at the ACC Plant from wells completed in the 
Alluvial aquifer and Memphis aquifer to compare water quality of the two aquifers. The Alluvial aquifer 
was observed to have higher specific conductance, total dissolved solids, and arsenic levels in 
groundwater compared to the Memphis aquifer. Groundwater chemistry displayed similar characterization 
of major ions across both aquifers; however, the ions’ relative concentrations were between two and five 
times higher in the Alluvial aquifer when compared to the concentrations in the Memphis aquifer 
(Carmichael, et al., 2018). 

Alluvial aquifer groundwater quality samples have been collected at ALF since November 2016. The 
results have been used to identify COCs at the Site that exceed maximum contaminant levels (MCLs), 
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which are standards that are set by the United States Environmental Protection Agency (USEPA) for 
drinking water quality. Analytical results from groundwater sampling indicate that arsenic, fluoride and 
lead exceed their respective MCLs in localized areas (Stantec, 2019b). 

4.4.3.6 Groundwater Flow 

The Alluvial aquifer groundwater elevation surface defines the water table within the Mississippi Alluvial 
Plain and at the Site. The Mississippi Alluvial Plain is dominated by a network of rivers and streams at the 
surface that are connected to the Alluvial aquifer and act as a drainage system of the aquifer for much of 
the year (Brahana and Broshears, 2001). 

Regional groundwater flow is generally to the north and west towards Lake McKellar and the Mississippi 
River, respectively. A regional groundwater contour map within the Alluvial aquifer was created by 
Brahana and Broshears (2001) and is presented as Figure 4-17. Lake McKellar is connected to and is 
hydraulically influenced by the Mississippi River, and the stage of Lake McKellar has been observed to 
influence water table elevations and direction of groundwater flow at the Site. Groundwater flow at the 
Site is further complicated because discontinuous, interbedded clay, silt, and sand deposits in the upper 
alluvium result in localized groundwater mounding. The heterogeneity observed in the upper alluvium 
adds complexity to the groundwater flow system by reducing connectivity/increasing anisotropy between 
deposits with higher hydraulic conductivity (sand and gravel) and impeding flow between deposits of 
contrasting hydraulic properties (i.e., sand and clay). 

Site-specific transducer data recorded between September 2017 and December 2018 indicates 
groundwater elevation fluctuations at individual wells range from approximately 5 to 40 ft with an average 
of approximately 25 ft variation over time across the Site. Hydrographs displaying transducer data and the 
Mississippi River and Lake McKellar stage levels are included in Appendix A. Lake McKellar and the 
Mississippi River stage elevation fluctuated over a 43-foot range between September 2017 and 
December 2018. As a result, the groundwater elevation data at the Site indicates highly variable flow 
directions that display temporary localized reversals of groundwater gradients away from Lake McKellar. 
These Site (localized) groundwater gradient reversals observed between 2017 and 2018 are presented in 
Figures 4-18 through 4-31. 

Several lines of evidence differentiate groundwater within the shallow wells screened above and within 
fine-grained, less permeable sediments (termed the “blue clay zone” of the shallow Alluvial aquifer in the 
Updated RIR) and those wells screened within the more permeable zones within and below the upper 
alluvium (including the sandy zone of the shallow Alluvial aquifer, and the underlying intermediate and 
deep intervals of the Alluvial aquifer). The following table presents the distribution of wells throughout the 
Alluvial Aquifer: 
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Alluvial Aquifer General 
Ranges of 

Bottom Screen 
Elevation (ft 

msl) 

ALF and ACC-Series 
Monitoring Well IDs (RI) 

PMW and EW-Series 
Well IDs (IRA) Remedial Investigation Model 

Shallow 

Blue Clay 
Zone Upper 

Alluvium 
168-190 ALF-202; ALF-203; ALF-212; 

ALF-215; ALF-217 

EW-N02; EW-S03; PMW-
02A; PMW-04A; PMW-
07A; PMW-10A; PMW-

11A; PMW-14A 

Sandy Zone 

171-173 ALF-207; ALF-209 - 

Lower 
Alluvium 

158-175 

ACC-5B; ALF-201; ALF-204; 
ALF-205; ALF-206; ALF-208; 
ALF-210; ALF-213; ALF-214; 

ALF-216; ALF-P-4S 

- 

Intermediate 110-162 

ALF-210B; ALF-202B; ALF-
203B; ALF-204B; ALF-205B; 
ALF-213B; ALF-214B; ALF-

217B; ALF-P-4 

PMW-02B; PMW-04B; 
PMW-07B; PMW-10B; 
PMW-11B; PMW-14B 

Deep 45-110 

ACC-1A; ACC-3A; ACC-5A; 
ALF-201A; ALF-202A; ALF-
203A; ALF-204A; ALF-205A; 
ALF-207A; ALF-208A; ALF-
209A; ALF-210A; ALF-212A; 

ALF-213A; ALF-214A; ALF-217A 

PMW-02C; PMW-04C; 
PMW-07C; PMW-10C; 
PMW-11C; PMW-14C 

Number of Wells 43 20 

 

Wells ALF-202, ALF-203, ALF-212, ALF-215 and ALF-217 are screened across the water table above 
and within an area of the upper alluvium with fine-grained sediments, and static water levels appear 
mounded (i.e., elevated by several feet relative to the underlying, more permeable sandy intervals of the 
Alluvial aquifer). The shallow upper alluvium PMW- and EW-series wells installed in 2018 were also 
screened above or within the fine-grained zones within the upper alluvium, and they exhibit similar 
mounded groundwater elevations. Groundwater elevations and groundwater elevation trends in other 
alluvium wells (completed in the coarser grained, more permeable zones) are distinct from the wells 
within the mounded groundwater; as such, groundwater flow patterns in wells screened within the 
mounded zones are evaluated separately from those that are not screened within the mounded zones. 
Deep wells located in the northern area proximal to the East Ash Disposal Area monitor the base of the 
regional “deep” zone of the alluvial aquifer within the lower alluvium directly above the upper Claiborne 
confining unit while wells located in the southern area proximal to the East Ash Disposal Area monitor the 
regional “intermediate” and “shallow” zones of the alluvial aquifer in the lower alluvium at depths 50-60 
feet above the upper Claiborne confining unit. The classification of wells within the Alluvial aquifer for this 
report as compared to the aquifer designation in the Updated RIR (Stantec, 2019b) have been 
summarized in Table 4-10. 
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Average horizontal gradients calculated using manual gauging data resulted in values of 0.0163 feet per 
foot (ft/ft) and 0.0018 ft/ft within the upper alluvium and lower alluvium, respectively. Table 4-11 
summarizes horizontal gradient at the Site. 

Vertical gradients between the upper alluvium and the lower alluvium ranged from -0.015 and -0.34 ft/ft 
(the negative sign indicating a downward gradient). Vertical gradients within the lower alluvium ranged 
between -0.023 and 0.020 ft/ft. Tables 4-12a and 4-12b summarize vertical gradients at the Site. 

4.4.4 Terrace and Loess Deposits 

4.4.4.1 Composition 

Terrace deposits are a saturated unit primarily consisting of sand and gravel with minor clay. The loess 
deposits primarily consist of silt, silty clay, and minor sand (Carmichael, et al., 2018). 

4.4.4.2 Extent and Structure 

The terrace deposits, which are overlain by the loess deposits, are present in the uplands, southeast of 
the Site. Neither of these deposits are present directly beneath the Site. 

Thicknesses of the terrace and loess deposits range from 0-65 ft and 0-100 ft, respectively (Carmichael, 
et al., 2018). 

Stantec does not have site-specific boring data within the uplands where the loess and terrace deposits 
are present; however, seven historical borings located south and east within the uplands within the Davis 
Well Field were reviewed to provide a general idea of where the loess and terrace deposit contacts would 
be expected to be closer to the Site, north of the Davis Well Field (Parks, et al., 1995).  

4.4.4.3 Hydraulic Properties 

Terrace deposit transmissivity has been estimated to be between 5,000 and 10,000 square feet per day 
(ft2/day) (Brahana and Broshears, 2001). The USGS MERAS calibrated groundwater flow model has 
assigned a Kh of 27.9 and 200 ft/day and a Kv of 1.27 and 2.00 ft/day for the loess and terrace deposits, 
respectively (Clark and Hart, 2009). 

4.4.4.4 Estimated Yields 

The terrace deposits have the potential to yield up to 50 gpm (Criner, et al., 1964). The loess deposits are 
unlikely to yield a significant amount of water (Brahana and Broshears, 2001).  

4.4.4.5 Groundwater Flow 

Regionally, groundwater flow within the uplands where the terrace and loess deposits are is generally 
west towards the Mississippi River and north towards Lake McKellar (Brahana and Broshears, 2001). 
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4.4.5 Upper Claiborne Confining Unit 

4.4.5.1 Composition 

Regionally, the upper Claiborne confining unit is composed of the Cook Mountain Formation and the 
Cockfield Formation and consists of clay, silt, sand and lignite (Carmichael, et al., 2018). The Cook 
Mountain Formation, as defined by Parks and Carmichael (1990), was identified as the primary and most 
clay-rich component of the upper Claiborne confining unit in the Memphis area (Parks, 1990). 

Site-specific data collected through boring advancement and monitoring well installation indicate that the 
upper Claiborne confining unit at ALF is composed of the Cook Mountain Formation and is predominantly 
fat clay, lean clay, and silty clay. 

4.4.5.2 Extent and Structure 

The upper Claiborne confining unit underlies the Alluvial aquifer and overlies the Memphis aquifer. The 
top and the bottom of the upper Claiborne confining unit was observed in 27 and 14 subsurface data logs, 
respectively. 

Regional thicknesses of the upper Claiborne confining unit are cited to range from 0 to 360 ft 
(Carmichael, et al., 2018). The four deep stratigraphic borings advanced at the Site indicated that when 
present, the upper Claiborne confining unit near the East Ash Disposal Area ranges in thickness from 
approximately 27 to 69 ft. Interpretation of borehole geophysical logs for the five ACC production wells 
indicated that the upper Claiborne confining unit, when present, ranges in thickness from approximately 
48 to 100 ft. The upper Claiborne confining unit has also been demonstrated to be absent at the PMW-
11C location, just south of the East Ash Disposal Area, and the Alluvial aquifer directly overlies the 
Memphis aquifer.  

As indicated on the cross-section location map (Figure 4-8) and the structural stratigraphic cross-sections 
(Figures 4-9 through 4-13), in addition to the cross-sections developed by the USGS-CAESER 
(Carmichael, et al., 2018), a fault is inferred to be present beneath the southeastern corner of the East 
Ash Disposal Area. The inferred fault underlying the East Ash Disposal Area has offset (i.e., lowered) the 
sedimentary sequence of the Alluvial aquifer, the upper Claiborne confining unit, and upper part of the 
Memphis aquifer to the southeast by varying amounts. The offset is most evident between well locations 
ALF-212 and ALF-213 (Figure 4-9) and between well locations ALF-214 and ALF-212 (Figure 4-11a). In 
addition, deep exploratory drilling at the Pre-design PMW-11C well location near ALF-202 indicates the 
upper Claiborne confining unit is absent and the Alluvial aquifer directly overlies the Memphis aquifer 
(Figure 4-11a).  

4.4.5.3 Hydraulic Properties 

When present, the upper Claiborne confining unit inhibits vertical groundwater flow between the Alluvial 
and Memphis aquifers. 
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ASTM D 5084 Method C analyses were conducted on samples from 13 borings to obtain measured 
vertical hydraulic conductivity values for the upper Claiborne confining unit. The testing results yielded a 
range of Kv values between 1.72 x 10-3 ft/day to 1.17 x 10-6 ft/day. The Kv geometric mean was 9.5 x 10-6 
ft/day. These values show that the upper Claiborne confining unit is considerably less permeable than the 
overlying Alluvial aquifer. Table 4-13 summarizes Kv results of the upper Claiborne confining unit 
beneath the Site. A figure summarizing the average Kv values available for the upper Claiborne confining 
unit at locations across the Site is presented in Figure 4-32.  

Transmissivity values were not available for the upper Claiborne confining unit underlying the Site; 
however, low transmissivity of the upper Claiborne confining unit is inferred from its low vertical hydraulic 
conductivity and thickness. 

4.4.5.4 Estimated Yields 

The upper Claiborne confining unit is a confining unit that impedes groundwater flow because of the 
material’s low hydraulic conductivity; therefore, it is not a unit that would be anticipated to yield a 
significant amount of water. 

4.4.5.5 Groundwater Flow 

The upper Claiborne confining unit hydraulic properties impede groundwater flow and therefore very little 
groundwater flow would be expected within the unit. 

4.5 THREE-DIMENSIONAL LITHOLOGIC MODEL 

The lithologic model represents a statistical interpretation of lithology based upon the data from available 
boring logs. Lithology data from historical borings, geophysics and CPT data were evaluated with the aid 
of Earth Volumetric Studio (EVS) software. EVS facilitates the geostatistical interpretation and 
visualization of the subsurface.  

Figure 4-33 presents the locations used in the geostatistical evaluation the Site lithologic model. 
Subsurface logs are included in Appendix B. Cross sections from EVS are presented in Figures 4-34 
through 4-36. 

The interpreted lithology defined within EVS served as a basis for the Model layers. The EVS 
geostatistical model was used to calculate the dominant lithology (largest percentage) in each grid cell 
within the Model (limited to the Site). When an equal amount of lithologies occurred in a cell, the finer-
grained material hydraulic properties were applied to the grid cell. Lithology texture type was used to 
assign hydraulic properties as zones of hydraulic conductivity and porosity, specific yield or specific 
storage. In areas that were not covered by the geostatistical model (e.g., below the upper alluvium and 
outside of ALF), a general lithology was applied based upon the CSM.  
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5.0 COMPUTER CODE 

5.1 MODFLOW 

The selected groundwater flow model utilized for this modeling study was MODFLOW-2005 (Harbaugh, 
2005; Harbaugh et al., 2017). MODFLOW-2005 is a publicly available groundwater flow simulation 
program developed by the USGS and is designed to simulate three-dimensional groundwater flow using 
the finite-difference method (Harbaugh, 2005). The first version of MODFLOW (McDonald and Harbaugh, 
1988) was developed by the USGS in the 1980s. By the early 1990s, MODFLOW had become the most 
widely used groundwater flow model both within and outside the USGS (Harbaugh, 2005). The program 
was selected for this study, in part, because it is thoroughly documented; widely used by consultants, 
government agencies, and researchers; and is consistently accepted by regulators. 

In addition to its attributes of widespread use and acceptance, MODFLOW-2005 was also selected 
because of its versatile simulation features. MODFLOW-2005 can simulate transient or steady-state 
saturated groundwater flow in one, two, or three dimensions and offers a variety of boundary conditions, 
including specified head, areal recharge, hydraulic barriers, injection or extraction wells, 
evapotranspiration, drains, and rivers or streams. Aquifers simulated by MODFLOW can be confined or 
unconfined, or convertible between confined and unconfined conditions. MODFLOW's three-dimensional 
capability and boundary condition versatility are essential for the simulation of groundwater flow 
conditions given the complex hydrostratigraphy of the Site, which consists of a multi-layered geologic 
system with variable unit thicknesses and the hydrogeologic framework necessitates the inclusion of a 
variety of boundary conditions. 

5.2 MT3DMS 

The groundwater flow Model was used in conjunction with MT3DMS, a modular 3-D multi-species 
transport model for simulation of advection, dispersion, and chemical reactions of constituents in 
groundwater systems. MT3DMS calculates dissolved solute distribution as a function of time. MT3DMS is 
based on the original MT3D code with the main difference of the ability to simulate fate and transport 
without utilizing computer memory space with unused options. MT3DMS allows contaminant transport 
simulation without having to modify the existing groundwater flow model to fit the transport model (Zheng 
and Wang, 1999). 
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6.0 MODEL CONSTRUCTION 

This section describes how the hydrogeologic framework of the groundwater system, as described in 
Section 4.5, was translated into a numerical model. The numerical translation includes the definition of 
the model aquifer geometry, the assignment of the initial and boundary conditions, discretization in space, 
and the selection of hydraulic parameter zonation and heterogeneity. The Model construction was 
accomplished using a host of software packages. The primary software packages used include: 

• Groundwater Vistas® version 7.0, developed by Environmental Simulations, Inc. Used as a pre/post-
process to prepare MODFLOW-2005 input files and process and visualize model output; 

• Microsoft Excel and Access to manage most of the data used to prepare model input files and 
evaluate calibration results; 

• ArcGIS® version 10.4, developed by ESRI, to create shapefiles that can be imported into 
Groundwater Vistas® input files; 

• Surfer® version 16.1, developed by Golden Software, LLC., to assist in creating and working with grid 
and surfaces that can be imported into Groundwater Vistas® and ArcGIS®; and  

• EVS software, developed by C Tech, used for three-dimensional visualization and lithology exports 
that can be imported into ArcGIS®. 

6.1 MODEL DISCRETIZATION 

The extent of the model domain was selected based on surrounding hydrologic features that were utilized 
as boundary conditions (summarized in Section 6.4). Additionally, the extent of the model was chosen to 
facilitate potential future use of the model at a larger scale that would allow groundwater to be evaluated 
beyond the immediate extent of ALF. The entire model domain is approximately 14.5 square miles with 
the active portion of the model domain consisting of approximately 9.8 square miles. Section 6.4.1 
provides a discussion of boundary conditions. Figure 6-1 shows the areal extent of the model and the 
model grid within the domain. 

6.1.1 Horizontal Discretization 

The model grid consists of 550 rows and 816 columns and is defined by a constant areal grid spacing of 
30 by 30 ft. The horizontal discretization of the model was selected based on the necessity to have a fine 
enough grid to simulate localized patterns of groundwater flow and solute transport. Figure 6-2 presents 
the model grid. 

6.1.2 Vertical Discretization 

The selection of model layers is based on the lithology and stratigraphy described in Section 4.4 and 
conceptually summarized in Figure 4-3.  

The focus on evaluation flow directly below the Site and complexity of the upper Alluvial aquifer guided 
the decision to refine Model into the upper alluvium (five layers) and lower alluvium (two layers). The 
Model layers are as follows: 
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• Layers 1 through 4 represent upper alluvium in the alluvial plain and loess, stream deposits, and 
terrace deposits in the uplands; 

• Layer 5 represents the base of the upper alluvium and terrace deposits in the uplands; 
• Layer 6 represents the top portion of the lower alluvium; 
• Layer 7 represents sand with coarser material within the bottom portion of the lower alluvium; 
• Layers 6, 7, and 8 represent the upper Claiborne confining unit in the uplands; and 
• Layer 8 represents the upper Claiborne confining unit. 

Layer elevations are presented in Figures 6-3a through 6-3c. Figure 6-4 presents a comparison of a 
cross-section of the model layers and the conceptual regional cross section (layer configuration and 
generalized lithology). 

6.2 TIME DISCRETIZATION 

The temporal discretization in MODFLOW-2005 includes division of the transient model into bi-weekly 
stress periods defined by the average hydraulic conditions observed at the Site during the respective two-
week periods. Lake McKellar transducer daily, weekly, and bi-weekly averages are included in Figure 
6-5. Bi-weekly stress periods allow for sufficient detailed simulation of the short-term fluctuations caused 
by flood events and allow reasonable simulation times. The calibrated Model was simulated over two 
years with 52 stress periods. The transient model begins on January 1, 2017 and ends December 31, 
2019, to use available high-resolution groundwater elevation transducer data from the Site monitoring 
network. 

6.3 PARAMETER DISTRIBUTION 

6.3.1 Hydraulic Conductivity 

The hydraulic conductivity in the Model has been used to simulate the heterogeneity observed in the 
upper alluvium based on the lithologic model and Site conceptual model. A total of ten zones of hydraulic 
conductivity have been applied in varying distributions across the model vertically and horizontally. 

Zones 1-7 represent the generalized lithology types described in Section 4.4.5.2, silt, sand, clay, sand 
with fines, gravel, CCR Unit material, and sand with coarse material, respectively. Zones 8-10 represent 
the upper Claiborne confining unit, loess deposits, and terrace deposits, respectively. A range of hydraulic 
conductivities for zones 1-7 was defined using Site-specific slug testing results, aquifer testing results, 
and laboratory permeability results presented in Tables 4-6 through 4-9, respectively. Zones 8-10 were 
applied hydraulic conductivity values based on cited values from literature resources included in Table 4-
5. The hydraulic conductivity values assigned to each zone are uniform across model layers. Hydraulic 
conductivity zone distribution varies spatially from layer to layer. 

The hydraulic conductivity ranges and the distribution of each zone have been included as Table 6-1. 
Figures 6-6a and 6-6b present the hydraulic conductivity zone distribution across Layers 1-8. 
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6.3.2 Storage 

The two main types of aquifer storativity are confined storage (specific storage) and unconfined storage 
(specific yield). Unconfined storage is related to the release of water as the water table lowers 
(dewatering of the aquifer material); thus, it occurs only along the top boundary of the saturated flow 
system. Confined storage is related to the release of water as the head drops because of expansion of 
the water itself as the pressure changes and changes in the solid framework of the aquifer (no dewatering 
occurs). Specific yield and specific storage were applied generally based on literature values for 
associated subsurface materials (Morris and Johnson, 1967; Heath, 1983; Jazaei, et al., 2018). Ten 
zones of specific yield and storage were applied across the Model. Zone distribution mirrors the hydraulic 
conductivity zones discussed in Section 6.3.1. Table 6-2 summarizes the specific yield and storage 
coefficient applied to the model. Figures 6-6a and 6-6b present the specific yield and storage zones 
across Layers 1 through 8. 

6.3.3 Recharge 

Applied groundwater recharge is derived from infiltrating precipitation. Precipitation data was obtained 
from daily precipitation totals recorded at the NOAA Memphis International Airport station 
(USW00013893) in Memphis, Tennessee. Daily totals were averaged over the associated 52 bi-weekly 
stress periods which are included in Table 6-3. Three zones of recharge were utilized across the model 
domain and are presented in Figure 6-7. The Model was calibrated using recharge rates of 15%, 8%, and 
0% of the average bi-weekly precipitation for zones 1, 2 and 3, respectively. Each zone’s recharge rate is 
included in Table 6-3. 

Recharge zones were established during the calibration process. Because direct measurements of 
recharge were unavailable, model calibration was used to predict recharge rates from information on 
hydraulic heads directly measured at the Site and associated aquifer properties (hydraulic conductivity 
and storage). Because recharge and hydraulic conductivity are often highly correlated, Model inversion 
using hydraulic-head data only is limited to estimating the ratio of recharge to hydraulic conductivity and 
the reliability of these recharge estimates is thereby dependent on the accuracy of the hydraulic 
conductivity data. An inverse modeling approach was used in which hydraulic properties and subsurface 
variability was assigned based upon the available investigation data and recharge was varied to match 
observation (groundwater elevation measurements, gradient, and flow direction).  

To simplify and simulate the system’s key behaviors, a single recharge zone was initially assigned (Zone 
2). However, this proved to be unsatisfactory in two key areas: (1) the East and West Ash Disposal areas 
and (2) the areas north and south of the East Ash Disposal Area that exhibit mounded groundwater 
conditions. A new Zone 0 was applied to the East and West Ash Disposal Ponds. The recharge at the 
East Ash Disposal Area is controlled by constant head boundary conditions (see Section 6.4.2) and 
negligible recharge is assumed at the West Ash Disposal Area based upon the presence of clay beneath 
the West Ash Disposal Area. A new Zone 1 was focused to the areas north and south of the East Ash 
Disposal Area and a recharge of 15% of annual precipitation was applied to simulate the mounded 
groundwater observed in the upper alluvium. It is recognized that the additional zonation in this area is 
not linked to the conceptual understanding of the physical system. However, the recharge was 
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necessarily derived from the calibration process and is representative of the groundwater flow system in 
this area This is an area of ongoing investigation and it is anticipated that the recharge zonation will be 
revisited in future model updates.  

6.4 BOUNDARY CONDITIONS 

The boundary conditions in the Model consist of two types: (1) no flow boundaries and (2) constant head 
boundaries. Each is described below, with location of application in the Model shown in Figure 6-8. 

6.4.1 No Flow 

No flow boundaries represent model cells across which groundwater flow cannot occur. No flow boundary 
conditions encompass the outer edge of the model domain and are applied in all layers of the Model. A 
no flow boundary is also implicitly included at the bottom of the model domain. In the conceptual model 
for the Site, regional groundwater flow is generally flowing west towards the Mississippi River and north 
towards Lake McKellar based on the regional groundwater water table surface (Brahana & Broshears, 
2001); therefore, the southern no flow boundary was drawn along an equipotential line of the regional 
water table. The western and northern no flow boundaries were based on transecting the deepest part of 
the Mississippi River (Figure 4-6; USACE, 2016) and the northern bank of Lake McKellar, respectively. 
The eastern boundary was applied based on the watershed boundary shown in Figure 6-1 that was 
identified using USGS’s StreamStats tool. 

6.4.2 Constant Head 

Constant head boundaries represent model cells of equal and constant total (hydraulic and pressure) 
head in the Model. A transient constant head boundary representing the average biweekly stage 
elevation of the Mississippi River and Lake McKellar was applied to Layers 4 through 6. The bottoms of 
model Layers 1 through 3 are above the constant head elevation during some stress periods and 
therefore do not contain transient constant head boundaries. Layers 7 through 8 are below the bottom of 
the surface water body and also do not include transient constant heads. The average biweekly transient 
constant head data is included in Table 6-4. A steady-state constant head boundary of 226 ft was applied 
within the East Ash Disposal Area in Layer 1 to represent the East Ash Disposal Area standing water that 
is maintained between 225 and 226 ft. A steady-state constant head boundary of 198 ft was applied to 
the Horn Lake Cutoff in Layers 2 through 4 based on the general elevation observed in the digital 
elevation model (DEM) along the Horn Lake Cutoff. 
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7.0 CALIBRATION 

Calibration is the process of adjusting the model parameters to produce the best match between 
simulated and observed groundwater system responses. The Model calibration was performed by 
developing calibration targets, identifying calibration criteria, and finally conducting model calibration. The 
calibration criteria represent acceptable model performance with respect to predicted versus observed 
target values. In the process of calibration, model parameters are adjusted (subject to reasonable 
bounds) to match observed water levels at wells.  

Calibration is critical in evaluating the model performance. However, this does not imply that a real 
groundwater system is properly represented by a model. If a conceptual model fails to reproduce the 
salient features of a system, the given calibrated model may not be able to match observed data as 
expected. Residual analysis can reveal potential trends in residuals, indicating a systematic error in a 
model or the data, and can point out aspects in a model that need to be modified.   

This section describes the procedure for calibrating the model and discusses the selection of calibration 
data and residual analysis. 

7.1 MODEL CALIBRATION APPROACH 

Calibration data points are a key element to the success or failure of model development. Information 
about the model parameters is drawn from measurements of the groundwater system. Model output and 
measured data are compared at discrete points in space and time. The differences between the 
measured and the computed system responses at the calibration points are termed residuals. Calibration 
is the process of minimizing the residuals by updating the model parameters. Numerous simulations of 
MODFLOW-2005 were performed with varying parameter values to obtain the simulated water levels that 
correspond to measured water levels. Adjustments of parameters were held within reasonable ranges to 
obtain a match between the observed and simulated head calibration targets. The range over which the 
parameters were varied was derived from the conceptual site model. In addition, the principle of 
parameter parsimony was applied, where appropriate, to achieve an adequate calibration of the Model 
through adjustment of the fewest number of model parameters. It should be noted that the use of greater 
numbers of model parameters during model calibration creates a situation in which different combinations 
of model parameter values produce similar calibration results. In this case, the Model calibration 
parameters are considered non-unique. Following the principal of parameter parsimony reduces the 
degree of non-uniqueness and results in more reliable calibrated parameter values.  

During the calibration process each model simulation was compared to site-specific measured head 
values (water levels). The degree of agreement between the model simulation and the physical 
hydrogeological system data can then be compared to that for previous simulations to ascertain the 
success of alterations made in response to previous calibration efforts, and to identify potentially 
beneficial directions for further calibration. Qualitative and quantitative comparisons are both essential in 
the calibration process (ASTM, 2017). Both were used to evaluate the degree of agreement between the 
groundwater flow model simulation and site-specific information. 
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7.2 SELECTION OF CALIBRATION DATA 

The calibration targets consist of observed groundwater head values (water levels). The transient Model 
was calibrated using the average groundwater elevation observed biweekly between September 2017 
and December 2018. Wells within the Model domain with data available during the calibration period were 
used for calibration. A total of 1,044 average biweekly groundwater elevations at 65 unique locations 
were used to calibrate the Model.  

Figure 7-1 shows the location of the selected calibration wells in the Model. Appendix C presents 
observed versus simulated hydrographs of the data used in the model calibration. Figures 7-2 and 7-3, 
present a summary of selected hydrographs. 

7.3 CALIBRATION CRITERIA 

The primary criterion for evaluating the quantitative calibration was the head residual. A residual or model 
error, 𝑒𝑒𝑖𝑖, is defined as the difference between an observed and simulated variable measured at a target 
location: 

𝑒𝑒𝑖𝑖 = ℎ𝑖𝑖 − ℎ′𝑖𝑖 

where ℎ𝑖𝑖 is the measured value and ℎ′𝑖𝑖 is the simulated value at a specific target location. Spatial or 
temporal correlation among residuals can indicate systematic trends or bias in the model. Correlations 
among the residuals may be evaluated through temporal and spatial plots.  

Residuals are further evaluated through several summary statistics including: the residual sum of squares 
(RSS). The calibration procedure seeks to minimize a RSS function: 

𝑅𝑅𝑅𝑅𝑅𝑅 =  �(ℎ𝑖𝑖 − ℎ′𝑖𝑖)2
𝑛𝑛

𝑖𝑖=𝑙𝑙

 

where n is the total number of calibration targets. The RSS is the primary measure of model agreement. 
Second order statistics can be used to quantify the amount of spread (range of variability) of the residuals 
about the residual mean. One example is the residual standard deviation (RSTD), which normalizes the 
RSS by the number of calibration targets and number of estimated parameters (P), is defined as follows: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 =  �
∑(𝑥𝑥 − 𝑥𝑥′)2

𝑛𝑛 − 1
 

The RSTD is useful for comparing model calibrations with different numbers of calibration targets. Smaller 
values of standard deviation indicate better correlation between model simulations and observed field 
data. A large variance or standard deviation either indicates that the data were noisier than expected or 
that there is a trend in the residuals. 
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Another calibration measure is the mean of all residuals (e): 

𝑒𝑒 =  
1
𝑛𝑛
�𝑒𝑒𝑖𝑖

𝑛𝑛

𝑖𝑖=𝑙𝑙

 

A mean residual significantly different from zero indicates model bias. A large positive or negative mean 
indicates that data are systematically under-predicted or over-predicted by a model. The mean of the 
residuals is expected to be close to zero. Calibration may be viewed as a regression analysis designed to 
bring the mean of the residual close to zero and to minimize the standard deviation of the residuals. 
Statistics on hydraulic head residuals aid in the evaluation of model calibration. The standard error in a 
regression is the square root of the calculated error variance.  

7.4 CALIBRATION RESULTS 

Residual analysis was used to reveal potential trends in residuals, indicating a systematic error in a model 
or the data, and can point out aspects in a model that need to be modified. The calibration of the Model 
sought to minimize the residual and the relative error computed for the 1,012 groundwater elevation data 
points in the calibration data set. Using the model residuals, a quantitative comparison of the model’s fit to 
observed data may be made.  

Figure 7-4 graphically presents a summary of the observed versus simulated residuals and includes a 
table of summary statistics for the calibrated model. Figure 7-4 also shows a graphical representation of 
the fit of simulated to observed data. In a perfectly calibrated model, the points would fall directly on the 
1:1 match line. A poorly calibrated model would show most points falling very far from the match line. 
Hence, Figure 7-4 shows that the fit is good, with most points falling very close to the match line. There is 
a minor bias indicating that the simulated data is slightly higher than the observed data with more points 
falling above the line. In general, the disagreement between observed and simulated groundwater levels 
is likely the result of assumptions contained in the Model, such as time averaging of boundary conditions, 
usage of calibration wells spanning multiple lithology types, inferred subsurface geology based on limited 
data points, and potential unidentified or unincorporated influences on local water levels. 

The calibration statistics indicate that the model accurately represents the measured potentiometric 
surface. The residual mean of -1.38 ft is close to zero and the scaled residual mean is -3.8%. Residual 
standard deviation is 2.75 and the range of observed heads is 35.99 ft, resulting in a scaled relative error 
of 7.6%. Residual mean standard error is 3.08 resulting in a scaled residual mean standard error of 8.5%.   

Based upon review of residuals as shown in Figure 7-4 and Appendix C, the majority of the data reflect 
the ability of the model to capture the important groundwater conditions. Given the absolute size of the 
model and range in heads across it, these values are considered to indicate a satisfactory calibration and 
the model is suitable to use for the identified objectives .  

A qualitative evaluation of the calibration was made by comparing the observed water levels for the Site 
with the simulated water levels. It is apparent from a comparison of the observed potentiometric surface 
maps and the Model simulated potentiometric surface maps that the calibrated Model is capturing the 



TVA ALLEN FOSSIL PLANT GROUNDWATER FLOW & SOLUTE TRANSPORT MODELING REPORT 

 

21 

major features of the groundwater flow system. The elevation, shape, magnitude, gradient, and position 
of the observed water table are reasonably simulated by the calibrated model. 

An evaluation of simulated and observed vertical gradients indicates that the model results accurately 
reflect the observed gradients at the Site. Plots of simulated versus observed vertical hydraulic gradients 
are included in Appendix C. Based upon review of observed versus simulated hydraulic gradients, the 
data do not indicate the presence of important but unrepresented groundwater conditions. The largest 
vertical gradients are between wells completed in the mounded groundwater zone and underlying sandy 
zones of the alluvium (e.g., paired wells at ALF-202, ALF-212, and ALF-217). Between the mounded 
water bearing zone and underlying sandy zone vertical gradients in the observed and simulated water 
levels are strongly downward. However, the vertical gradients within coarse grained portions of the upper 
alluvium and the lower alluvium are predominantly small and upward in both the observed and simulated 
data sets. The minor difference between observed and simulated groundwater levels are likely the result 
of assumptions contained in the model. 

7.5 CONVERGENCE CRITERIA 

The quality of an iterative solution is measured by a number of convergence statistics. These parameters 
include the maximum head change for model cells (residual change) and the percentage discrepancy 
between the total flow into and out of the model (volumetric flow budget discrepancy). Generally, the head 
change should be small, and the volumetric flow budget discrepancy should be less than 0.1% (Konikow, 
1996). 

The convergence statistics for the final calibrated model are as follows: 0.1 ft head change and 0.015 
percent volumetric flow budget discrepancy. The convergence criteria are small indicating a good 
approximation of the solution.   
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8.0 SENSITIVITY ANALYSIS 

This section presents the parameter sensitivity analysis. Parameter sensitivity measures the impact of a 
parameter change on the calculated system response. For example, if a small hydraulic parameter 
change results in a large change in the simulated water levels, then the model is regarded as sensitive to 
that parameter. Because certain parameter values, such as hydraulic conductivity, differ by orders of 
magnitude, sensitivities are best discussed within the context of the anticipated reasonable range of 
values. This allows for assessing the relative sensitivity of a model calibration and for evaluating the 
importance of the parameters.  

The purpose of a sensitivity analysis is to assess the uncertainty in the calibrated model caused by the 
uncertainty in the estimates of aquifer parameters and boundary conditions. Assessment of sensitivity can 
provide a framework of how the model outputs respond to changes in the inputs, and thus increase the 
confidence in the model and its predictive abilities. 

8.1 SENSITIVITY APPROACH 

Sensitivity analysis of the model was performed to evaluate which parameters would be part of the 
calibration process.  

During the sensitivity analysis/calibration process the following parameters and boundary conditions were 
considered for systematic and logical variation: 

• Vertical and horizontal hydraulic conductivity 

• Recharge 

• Storativity 

8.2 DISCUSSION OF SENSITIVITY 

8.2.1 Hydraulic Conductivity 

Hydraulic conductivity in the environment can vary several orders of magnitude. During calibration, it was 
observed that relatively small changes of hydraulic conductivity (in the range of 0.5 to 2 times the initial 
value) resulted in relatively large changes in simulated head values, particularly in the upper portion of the 
Alluvial aquifer, which is highly interbedded with low and high permeability materials, and there is some 
resistance to flow in the vertical direction.  

As discussed in Section 6.3.1, the Model domain was subdivided into hydraulic conductivity zones 
primarily based on geological and hydrogeologic conditions. Each of the zones was iteratively adjusted by 
varying the lithologically-derived hydraulic conductivity by a multiplier. The hydraulic conductivity values 
were iteratively adjusted by a range of 0.1 to 10 times the initial estimation and the residual errors were 
observed.  
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Observations made during the sensitivity analysis indicated that the Model was sensitive to horizontal and 
vertical hydraulic conductivity and, as such, these were considered primary calibration parameters. 

8.2.2 Storativity 

Specific storage in the environment can vary based upon the aquifer compressibility and effective 
porosity. During calibration, it was observed that variations in specific storage resulted in changes in 
head, particularly with distance from the surface water bodies. 

As discussed in Section 6.3.2, the Model domain was subdivided into hydraulic conductivity zones 
primarily based on geological and hydrogeologic conditions. Each of the zones was iteratively adjusted by 
varying the specific storage by a multiplier. The specific storage values were iteratively adjusted by a 
range of 0.01 to 100 times the initial estimation and the residual errors were observed.  

Observations made during the sensitivity analysis indicated that the Model was moderately sensitive to 
storage. 

8.2.3 Recharge 

Initial recharge in the study area is approximately 0.0 to 0.026 inches per day. During sensitivity analysis, 
recharge was varied between 0.5 to 2 times initial estimates. Based upon the sensitivity analyses, 
recharge is deemed to be a sensitive parameter and was most sensitive in areas of low hydraulic 
conductivity assigned in the upper Model layers.  
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9.0 SIMULATIONS 

9.1 CALIBRATED MODEL SIMULATION 

The following is a summary of the Model output and interpretations related to the simulated groundwater 
system.  

Figures 9-1a through 9-1d depict the simulated groundwater elevation for the Model domain and the area 
of the East Ash Disposal Area for the upper (water table) and lower portions of the Alluvial aquifer. The 
calibrated model simulates the Alluvial aquifer flow system in the study area from January 2017 through 
December 2018. The flow analysis represents the results of 52 bi-monthly stress periods; however, to 
provide a range of results, three selected times are presented: low water (September 2017), high water 
(March 2018), and a transitional between high water and low water (June 2018). 

The water-bearing units underlying the loess hills have simulated groundwater elevations that are greater 
than the groundwater elevations in the Alluvial aquifer, resulting in water moving from these units into the 
Alluvial aquifer. The higher groundwater elevations in these units are the result of the relatively high 
altitude of their recharge areas as compared to the elevation of the alluvial plain. The Mississippi River on 
the western boundary and Lake McKellar on the northern boundary are lateral recharge/discharge areas 
for the Alluvial aquifer. The depth of the river channel allows the area bordering the surface water to be in 
almost complete hydraulic connection with the aquifer. Depending upon the surface water stage, the 
aquifer is either recharged by surface water or the aquifer is discharging to surface water.  

Model simulated and measured groundwater elevations indicate that in most areas within Site 
groundwater levels in the Alluvial aquifer are influenced by stages in the river (Appendix C). The 
exception is areas which either contain or are underlain by low permeability sediments (silts, clays; or 
highly interbedded sands, silts, and clays). These areas are partially isolated from the underlying 
hydraulically forced groundwater zones. Examples include areas of mounded groundwater located north, 
south, and southeast of the East Ash Disposal Area (e.g. monitoring well locations: ALF-202, ALF-203, 
ALF-212, ALF-21,5 and ALF-217). 

Groundwater flow patterns within the deeper portion of the Alluvial aquifer is a more muted form of that 
displayed in the upper portion of the aquifer due to the more uniform and transmissive aquifer properties 
of the coarser materials present in the lower aquifer. The lower aquifer exhibits the similar pattern of 
recharge from the uplands and discharge to the surface water features with temporary reversals due to 
fluctuations in surface water stage during high water events. 

The simulated direction of groundwater flow is depicted using model flow vectors on Figures 9-2a 
through 9-2d for the Model domain and the area of the East Ash Disposal Area for the upper and lower 
portions of the Alluvial aquifer. Cross sections displayed on the figures depict vertical flow direction. 
Within the areas of mounded water, groundwater moves downward and then flows laterally towards 
surface water.  
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Simulated groundwater velocity is variable throughout the Model. As shown on Figures 9-3a and 9-3b, 
the bulk of groundwater flow occurs in the coarser alluvium.  

9.2 SIMULATED SCENARIOS 

The Model was used to simulate a series of hypothetical scenarios to demonstrate the applicability of the 
Model for evaluating the potential impact of various actions.  

The simulations include: 

• Scenario 1. Simulation that includes operation of the Harsco water supply well at historical 
operation rates to evaluate the potential radius of influence caused by groundwater extraction. 

• Scenario 2. Baseline simulation of solute transport of arsenic from the North area 

• Scenario 3. Simulation of solute transport under proposed interim groundwater extraction in the 
North  

• Scenario 4. Area Baseline simulation of solute transport from the South area  

• Scenario 5. Simulation of solute transport under proposed interim groundwater extraction in the 
South Area. 

The predictive scenarios were performed using a steady-state simulation based upon the calibrated 
transient model to allow for evaluation of longer time frames than available in the two-year transient 
simulation. Stress Period 1 was selected for the steady state run because it is not biased by the influence 
of previous changes and it is near long term average conditions for the dominant boundary conditions: 
Lake McKellar (elevation 194.34 in Stress Period 1 versus average elevation of 194.56 feet) and 
precipitation (0.178 feet/day in Stress Period 1 versus long term average of 0.174 feet/day).  

9.2.1 Simulation 1 Impact of Historical Operation of Harsco Well 

For this scenario, a Harsco water supply well was simulated to be operated at historical groundwater 
extraction rates to evaluate the potential effect of the water withdrawal on the hydrologic system. 

At the Site, two extraction wells (the Harsco wells) were installed in September 1971 and August 1979 by 
Harsco Corporation (Harsco), formerly known as Reed Minerals. The driller’s logs indicate the Harsco 
wells could yield up to 500 gpm. Both were completed in the lower alluvium, although only one had been 
active in the recent history of operation. The active Harsco well is reported to have been operated at 300 
gpm for eight to nine hours per day approximately five days per week (averaging approximately 80 gpm) 
until December 2018 when the Harsco wells were taken out of service.  

For the simulation, the most recently active Harsco well was simulated to be completed into Layers 6 and 
7 and operated at the time averaged flow rate of 80 gpm. To evaluate the long-term impact of pumping 
from the well, the heads produced during the simulation were compared to the heads from a baseline 
simulation in which the well was not operating. Figure 9-4 depicts the simulated drawdown results for 
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Simulation 1. As depicted in Figure 9-4, drawdown greater than 0.1 ft is simulated to extend 
approximately 75 to 125 ft from the Harsco well. The hydraulic influence is simulated to be asymmetrical, 
with less influence to the north, as a result of the hydraulic boundary influence of Lake McKellar. 

9.2.2 Solute Transport Scenarios 

In May 2017, TVA identified two areas of groundwater north and south of the East Ash Disposal Area that 
contained arsenic, and to a lesser degree, lead, and fluoride, at concentrations above USEPA MCLs. 
Subsequently, TVA performed remedial investigation activities and prepared an Interim Remedial Design 
for an Interim Response Action (IRA) to control and begin treating groundwater in these two areas. 
Scenarios 2 through 5, presented below, are intended to inform and refine the understanding of transport 
in the two identified areas, 

Scenarios 2 through 5 couple the Model with the three-dimensional transport model, MT3DMS (Zheng 
and Wang, 1999), to evaluate the potential migration of arsenic in groundwater at the Site. The Model 
provides the steady-state flow field in which the constituents move and allows for performing simulations 
under conditions that may have existed in the past or could be reasonably expected to occur in the future. 
On the scale of contaminant transport (decades), the flow processes at the Site are anticipated to tend 
towards the average with time. To facilitate the transport modeling, a simplification that steady-state flow 
approximates the long-term flow was incorporated into the flow Model. Two boundary conditions change 
over time: Mississippi River/Lake McKellar time variant specified head and recharge. The steady-state 
flow model substituted conditions from Stress Period 1 for these Model inputs (river elevation of 194.34 ft 
above mean sea level (amsl) and recharge scaled to precipitation of 2.12 inches per year).The major 
difference between the steady-state assumption and the transient assumption is that temporary reversals 
in groundwater flow are not simulated. On the time-scale of groundwater transport, the reversals in 
groundwater flow are not anticipated to be a significant process in advective flow. However, the 
temporary reversals may influence dispersive and reactive transport. These processes may be evaluated 
in future model updates.   

Dissolved arsenic was selected for evaluation based upon the relatively larger identified distribution in 
comparison to the other COCs (lead and fluoride). The concentrations of fluoride and lead are 
substantially lower (relative to their respective MCLs) and the distributions of fluoride and lead in 
groundwater are within the areas impacted by arsenic. Initial arsenic concentrations were defined based 
on the current observed concentration (Stantec, 2019b). Limited site-specific information is available to 
support a history matching simulation; therefore, the Model was run as a forward prediction to provide 
insight, assist in the design of the IRA, and inform the conceptual understanding of solute flow. The point 
concentrations of arsenic were interpolated to develop initial conditions and then imported into the Model 
for Layers 1 through 4 based upon the inferred vertical distribution of arsenic at the Site. Arsenic 
partitioning coefficients were calculated based on batch adsorption analysis of subsurface sediment 
samples collected at the Site. A discussion of the methods and results of the batch test used to determine 
partitioning coefficients for the transport model are included as Appendix D. Values of dispersivity were 
based upon established relationships to the size of the area where arsenic was detected above the MCL 
(Gelhar, et al., 1992). In this method, dispersivities are estimated as a function of contaminant transport 
distance. The apparent longitudinal dispersivity is estimated to be one-tenth the plume length. The 
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arsenic plume dimensions are estimated to be approximately 500 feet by 1,500 feet. For the purposes of 
the dispersivity estimate, the plume length is estimated to be 1,000 feet and the longitudinal dispersivity to 
be 100 feet. Transverse and vertical dispersivities are estimated to be one tenth and one hundredth the 
longitudinal dispersivity, respectively. Transport parameters used in the solute transport simulation are 
summarized in Table 9-1.  

9.2.2.1 Scenario 2 Baseline Simulation of Solute Transport East Ash Disposal Area – North 
Area 

As a baseline case, a solute transport simulation was performed to evaluate the potential migration of 
arsenic in groundwater from the area of elevated concentration observed north of the East Ash Disposal 
Area to illustrate solute transport mechanisms, in particular, solute transport direction and velocity. In this 
simulation, the IRA is not simulated to be operating and the Model is simulated forward in time for 20 
years using the steady-state groundwater flow model to provide the groundwater flow field. Arsenic 
distribution is input as an initial concentration based upon 2018 dissolved arsenic concentrations in 
groundwater. No continuing source was simulated. This does not imply that the source has been 
eliminated, rather that source properties are equivocal. In general, over the simulated time period, 
dissolved arsenic is simulated to generally decrease in concentration as it moves in the direction of 
groundwater to the north toward Lake McKellar. Simulated transport of the current distribution of arsenic 
shows differential migration of arsenic primarily controlled by sediment type. Migration within low 
permeability sediments is retarded both by lower groundwater velocities and increased sorption 
properties. Figures 9-5a and 9-5b present the simulated distribution of arsenic in the upper Alluvial 
aquifer for 20 years at five-year increments.  

9.2.2.2 Scenario 3 Groundwater Extraction Simulation of Solute Transport East Ash 
Disposal Area – North Area 

A second predictive solute transport simulation was performed to evaluate a conceptual design of the IRA 
hydraulic control scenario to mitigate the presence of dissolved arsenic in the area north of the East Ash 
Disposal Area (Stantec, 2019b). The conceptual design of the IRA is focused on groundwater in the area 
north of the East Ash Disposal Area where the arsenic concentrations are greater than 1,000 micrograms 
per liter (μg/L). As in Scenario 2, the Model is simulated forward in time for 20 years using the steady-
state groundwater flow model to provide the groundwater flow field.  

The Model was used to simulate the proposed IRA with pumping from four extraction wells completed in 
the upper Alluvial aquifer. The groundwater flow model was used in conjunction with the particle-tracking 
program MODPATH (Pollock, 2012) to evaluate groundwater capture. MODPATH is a particle-tracking 
post-processing package that was developed to compute three-dimensional flow paths using output from 
steady-state or transient groundwater flow simulations by MODFLOW. MODPATH was used to calculate 
the flow paths of simulated particles moving through the modeled flow system and to assess the hydraulic 
capture of a hypothetical advective particle released from each of the wells in the capture monitoring 
network.  

Each groundwater extraction well was simulated to pump groundwater from the upper Alluvial aquifer 
(Model Layers 1 through 4). Extraction well locations and simulated extraction rates for each well are 
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displayed in Figure 9-6. The extraction wells were simulated to be operating at rates between 10 and 30 
gpm for a combined simulated extraction rate of 81 gpm. Figure 9-6 presents the extent of hydraulic 
containment as defined by simulated groundwater flow paths (particle tracking). Particle tracking provides 
a depiction of capture corresponding to the simulated groundwater levels and pumping rates.  

Simulated arsenic transport indicates a reduction of arsenic, both areal extent and concentration, within 
the inferred area of groundwater where arsenic is initially above approximately 1,000 µg/L. Figures 9-7a 
and 9-7b present the simulated distribution of arsenic in the upper Alluvial aquifer (model Layers 3 and 4) 
for 20 years at five-year increments. The upper alluvium is displayed because this is the zone that 
includes the greatest observed arsenic distribution. The simulation indicates that the simulated 
groundwater extraction provides hydraulic containment and arsenic mass removal in the area of highest 
dissolved arsenic. 

9.2.2.3 Scenario 4 Baseline Simulation of Solute Transport East Ash Disposal Area – South 
Area 

Similar to the north area, a baseline solute transport simulation was performed to evaluate the potential 
migration of arsenic in groundwater from the area of elevated concentration observed south of the East 
Ash Disposal Area for a comparison to simulation of an IRA. In this simulation, the IRA is not simulated to 
be operating and the Model is simulated forward in time for 20 years using the steady-state groundwater 
flow model to provide the groundwater flow field. In general, over the simulated time period, dissolved 
arsenic is simulated to generally decrease in concentration as it moves in the direction of groundwater to 
the north towards Lake McKellar. Simulated transport of the current distribution of arsenic shows 
differential migration of arsenic primarily controlled by sediment type. Migration within low permeability 
sediments is retarded both by lower groundwater velocities and increased sorption properties. Note that 
in Model Layer 4, there are predominantly low permeability sediments within the footprint of the arsenic 
distribution which leads to lower groundwater flow velocities. As a result of the low flow velocities, there is 
little change in the simulated arsenic distribution in this layer. Figures 9-8a and 9-8b present the 
simulated distribution of arsenic in the upper Alluvial aquifer for 20 years at five-year increments.  

9.2.2.4 Scenario 5 Groundwater Extraction Simulation of Solute Transport East Ash 
Disposal Area – South Area 

A second predictive solute transport simulation was performed to evaluate a conceptual design of an IRA 
hydraulic control scenario to mitigate the presence of dissolved arsenic in an area south of the East Ash 
Disposal Area (Stantec, 2019b). The conceptual design of the IRA is focused on groundwater in the area 
south of the East Ash Disposal Area where the arsenic concentrations are greater than 100 μg/L. As in 
Scenario 4, the Model is simulated forward in time for 20 years using the steady-state groundwater flow 
model to provide the groundwater flow field. 

The Model was used to simulate pumping from five extraction wells completed in the upper Alluvial 
aquifer. Each groundwater extraction well was simulated to pump groundwater from the upper Alluvial 
aquifer (Model Layers 1 through 4). Each well was operating at a rate between approximately 20 and 30 
gpm for a combined simulated extraction rate of 124 gpm. Extraction well locations and simulated 
extraction rates for each well are displayed in Figure 9-9. Figure 9-9 presents the extent of hydraulic 
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containment as defined by simulated groundwater flow paths (particle tracking). Particle tracking provides 
a depiction of capture corresponding to the simulated groundwater levels and pumping rates. 

Simulated arsenic transport indicates a reduction of the migration of arsenic, both areal extent and 
concentration, within the inferred area of groundwater where arsenic is initially above approximately 100 
µg/L. Figures 9-10a and 9-10b presents the simulated distribution of arsenic in the upper Alluvial aquifer 
for 20 years at five-year increments. The simulation indicates that the simulated groundwater extraction 
provides hydraulic containment and arsenic mass removal in the area of highest dissolved arsenic. 
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10.0 SUMMARY AND CONCLUSIONS 

A numerical groundwater flow model of the study area was constructed as a tool to assess groundwater 
flow conditions at the Site. The Model reasonably matches observed water levels, and based on 
simulated groundwater level, the Model reasonably reproduces the flow paths as expected based on the 
CSM. The calibrated aquifer properties values for the identified sediments are within the expected ranges 
of values of the individual geologic units. While the Model reasonably reproduces the hydrogeologic flow 
system underlying the Site, it should be noted that the Model, by necessity, is a simplified representation 
of the actual hydrogeologic system. The Model is a suitable quantitative tool capable of predicting 
groundwater flow and transport under varying conditions. However, the scale of the Model discretization, 
simplifying assumptions, and the Model limitations should be considered when making management 
decisions based upon simulated results.  

Based on construction, calibration, and simulation of the Model the following observations are provided. 

• The flow of groundwater in and around the study area generally follows the regional topography 
with final discharge into the nearby river system. The study area can be divided into two separate 
groundwater systems divided at the break in topography in the eastern portion of the model 
domain. At a regional scale, groundwater beneath the higher elevation areas (in the eastern 
portion of the study area) moves from these units into the Alluvial aquifer along the Mississippi 
River floodplain. The higher groundwater elevations in these units are the result of the relatively 
high altitude of their recharge areas as compared to the elevation of the alluvial plain.  

• The Mississippi River on the western boundary and Lake McKellar on the northern boundary are 
lateral recharge/discharge areas for the Alluvial aquifer. Model simulations, as well as observed 
data, indicate that in the area bordering the surface water bodies, surface water is in hydraulic 
connection with the Alluvial aquifer. Model simulations indicate that during high surface water 
events, surface water flows from the surface water bodies to groundwater. When the river level 
subsides, the water that flowed into the groundwater reverses flow back into the surface water 
bodies.  

• At the Site scale, there is greater observed variability in the groundwater elevations table. At the 
Site, the first encountered groundwater is in the upper portion of the Alluvial aquifer. Local 
heterogeneities in sediment type results in localized groundwater mounding.  

• Model simulated and measured groundwater elevations indicate that groundwater elevation in the 
Alluvial aquifer are strongly influenced by surface water stage except in areas which either 
contain or are underlain by low permeability sediments that act as a confining unit. These areas 
are partially isolated from the underlying lower alluvium. Most notably, groundwater mounding is 
observed in the areas with elevated concentrations of COCs, north and south of the East Ash 
Disposal Area. 
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• A model simulated operation of the Harsco water supply well at historical groundwater extraction 
rates indicated drawdown greater than 0.1 ft is simulated to extend approximately 75 to 125 ft 
from the Harsco well.  

• The Model was linked to a fate and transport model and predictive simulations were performed to 
evaluate performance of interim response action hydraulic containment system. Based upon the 
predictive simulations, the conceptual interim response system would be anticipated to operate 
as intended to hydraulically contain and reduce mass of dissolved COCs at the Site. 
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11.0 MODEL LIMITATIONS 

A calibrated groundwater model is not an absolute representation of the complex heterogeneous flow and 
transport system of the aquifer. There is always uncertainty associated with the numerical simulation of 
groundwater. The simulated system represents a simplified version of the current conceptual model of a 
complex hydrogeologic system. For example, the Model assumes no-flow boundary condition at the 
bottom of the Model domain. This assumption is deemed reasonable based upon the focus of the model 
on the upper portion of the Alluvial aquifer, the relatively small observed vertical gradients in the deeper 
portion of the Alluvial aquifer, and the location of the upper Claiborne confining unit encountered in 
borings at ALF. However, investigations have indicated that locally the upper Claiborne confining unit may 
be absent, and the lower boundary may not be a true no flow boundary for the actual groundwater 
system. Therefore, even though the groundwater model is considered reliable to meet the objectives of 
the study, prudence should be used in its application as a planning tool.  

Some of the additional key limitations/assumptions and data gaps of the Model are presented below: 

• Because the Model has a grid size of 30 ft × 30 ft, it is not capable of reproducing groundwater 
levels or concentrations at a resolution less than this due to limitations imposed by the spatial 
resolution of the Model. 

• Because there are few calibration targets in the Model outside of the Site, the uncertainty in these 
areas is greater than that of the investigated areas. 

It is expected that the Model will be utilized on an on-going basis to simulate the groundwater flow system 
and evaluate fate and transport of COCs. Additional hydraulic data, such as aquifer testing, production 
data, water level measurements, and time series groundwater quality data, may be beneficial in further 
verifying the Model and may be incorporated into the Model, as appropriate. 
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Data: Mississippi River Geomorphology & Potamology Program Report No. 8.
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Subsurface Investigation Location Map

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
(Hong Kong), (c) OpenStreetMap contributors, and the GIS User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
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Geologic Cross-Section Location Map -
East Ash and West Ash Disposal Area

1. 2019 monitoring wells (ALF-207B, ALF-208B, ALF-210B, ALF-218/A/B, &
ALF-219/A/B) were included in this figure in response to TDEC
comments 33 and 34 on Draft GW Model Report (letter dated
September 16, 2019).  These wells were not available at the time of
Model development and were not incorporated into the Model.
They will be incorporated in future model updates.
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Geologic Cross-Section A-A'

1. The upper Claiborne confining unit at TVA Allen is composed of the Cook
Mountain Formation.
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Geologic Cross-Section B-B'

1. The upper Claiborne confining unit at TVA Allen is composed of the Cook
Mountain Formation.
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Geologic Cross-Section C-C'

1. The upper Claiborne confining unit at TVA Allen is composed of the Cook Mountain
Formation.
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Geologic Cross-Section C1-C1'
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Geologic Cross-Section D-D'

1. The upper Claiborne confining unit at TVA Allen is composed of the Cook Mountain
Formation.
2. 2019 monitoring wells (ALF-207B, ALF-208B) were included in this figure in response
to TDEC comments 33 and 34 on Draft GW Model Report (letter dated September 16,
2019).  These wells were not available at the time of Model development and were
not incorporated into the Model.  They will be incorporated in future model updates.
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Geologic Cross-Section E-E'

1. The upper Claiborne confining unit at TVA Allen is composed of the Cook Mountain
Formation.
2. 2019 monitoring wells (ALF-207B, ALF-210B, & ALF-219/A/B) were included in this
figure in response to TDEC comments 33 and 34 on Draft GW Model Report (letter
dated September 16, 2019).  These wells were not available at the time of Model
development and were not incorporated into the Model.  They will be incorporated
in future model updates.
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Alluvial Aquifer Thickness Maps

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
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1:7,853 (At original document size of 11x17)

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Base Elevation Map of the Upper Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
3. < symbol indicates the bottom of the upper alluvium was not encountered.
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Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Base Elevation Map of the Lower Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
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Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Alluvial Aquifer Average Site-Specific
Horizontal and Vertical Hydraulic
Conductivity Summary Map

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
(Hong Kong), (c) OpenStreetMap contributors, and the GIS User Community
3. Average hydraulic conductivity values for each location are displayed.
4. Hydraulic conductivity values are in feet per day (ft/day).
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Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Regional Groundwater Contour Map

1. Data Source: Brahana & Broshears, 2001: USGS
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Independent Review by JG on 2019-11-15
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Figure No.
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Title

Groundwater Elevation Map
in the Upper Alluvium -
December 2018
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Notes
1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on pressure transducer data at the locations indicated and estimated surface water elevation of McKellar
Lake as indicated at 00:00 on December 26, 2018.
5. Groundwater elevations from the wells shown on this figure were interpolated separately from the shallow Alluvial aquifer wells.  Review of hydrographs and
lithology indicate that the water levels in these wells may be mounded above a semi-confining layer, and thus, are not well correlated with the water levels in
the other unconfined shallow wells.
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TitleGroundwater Elevation Map
 in the Shallow Zone of
the Lower Alluvium -
June 2017
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on gauging results at the locations indicated and estimated surface water elevation of McKellar Lake as
indicated.
5. Groundwater elevations from ALF-202, ALF-203, and ALF-212 were excluded from interpolation of the shallow Alluvial aquifer water table surface.  Review of
hydrographs and lithology indicate that the water levels in these wells may be mounded above a semi-confining layer, and thus, are not well correlated with
the water levels in the other unconfined shallow wells.
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Figure No.
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Title
Groundwater Elevation Map
 in the Shallow Zone of 
the Lower Alluvium -
September 2017
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Legend
!> Gauging Location (Shallow Wells - 9/20/17)

!> Gauging Location - Excluded from Interpolation
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!. Center of Three-Point Plot

Inferred Water Table Surface (C.I. = 2 ft)

Dashed Where Estimated Between Wells and Lake McKellar

Estimated Lake McKellar Shoreline (178.65)

Generalized Flow Direction

Three-Point Vector

Boundary of Three-Point Plot

Coal Combustion Residual Unit
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on gauging results at the locations indicated and estimated surface water elevation of McKellar Lake as
indicated.
5. Groundwater elevations from ALF-202, ALF-203, and ALF-212 were excluded from interpolation of the shallow Alluvial aquifer water table surface.  Review of
hydrographs and lithology indicate that the water levels in these wells may be mounded above a semi-confining layer, and thus, are not well correlated with
the water levels in the other unconfined shallow wells.
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Figure No.
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Title
Groundwater Elevation Map
in the Shallow Zone of 
the Lower Alluvium -
October 2017
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Legend
!> Gauging Location (Shallow Wells - 10/16/17)

!> Gauging Location - Excluded from Interpolation

#0 Lake McKellar Gauging Station

!. Center of Three-Point Plot

Inferred Water Table Surface (C.I. = 2 ft)

Dashed Where Estimated Between Wells and Lake McKellar

Estimated Lake McKellar Shoreline (186.14)
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Three-Point Vector
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on gauging results at the locations indicated and estimated surface water elevation of McKellar Lake as
indicated.
5. Groundwater elevations from ALF-202, ALF-203, and ALF-212 were excluded from interpolation of the shallow Alluvial aquifer water table surface.  Review of
hydrographs and lithology indicate that the water levels in these wells may be mounded above a semi-confining layer, and thus, are not well correlated with
the water levels in the other unconfined shallow wells.
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Figure No.
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Title
Groundwater Elevation Map
in the Shallow Zone of
the Lower Alluvium -
November 2017
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Legend
!> Gauging Location (Shallow Wells - 11/13/17)

!> Gauging Location - Excluded from Interpolation

#0 Lake McKellar Gauging Station

!. Center of Three-Point Plot

Inferred Water Table Surface (C.I. = 2 ft)

Dashed Where Estimated Between Wells and Lake McKellar

Estimated Lake McKellar Shoreline (194.73)

Generalized Flow Direction

Three-Point Vector

Boundary of Three-Point Plot

Coal Combustion Residual Unit

Property Boundary

1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on gauging results at the locations indicated and estimated surface water elevation of McKellar Lake as
indicated.
5. Groundwater elevations from ALF-202, ALF-203, and ALF-212 were excluded from interpolation of the shallow Alluvial aquifer water table surface.  Review of
hydrographs and lithology indicate that the water levels in these wells may be mounded above a semi-confining layer, and thus, are not well correlated with
the water levels in the other unconfined shallow wells.
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Groundwater Elevation Map
in the Shallow Zone of 
the Lower Alluvium -
December 2018
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on gauging results at the locations indicated and estimated surface water elevation of McKellar Lake as
indicated.
5. Groundwater elevations from ALF-202, ALF-203, and ALF-212, and the EW-series and PMW-series wells were excluded from interpolation of the shallow Alluvial
aquifer water table surface.   Review of hydrographs and lithology indicate that the water levels in these wells may be mounded above a semi-confining layer,
and thus, are not well correlated with the water levels in the other unconfined shallow wells.  December 2018 groundwater elevations from these wells are
included in Figure 6-6.
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed
are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time
between the first and last well gauged on the date listed.  The estimated shoreline indicated is
based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset
(NED).
4. Water table surface contours were inferred based on gauging results and estimated surface
water elevation of McKellar Lake as indicated.
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed
are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time
between the first and last well gauged on the date listed.  The estimated shoreline indicated is
based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset
(NED).
4. Water table surface contours were inferred based on gauging results and estimated surface
water elevation of McKellar Lake as indicated.
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed
are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time
between the first and last well gauged on the date listed.  The estimated shoreline indicated is
based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset
(NED).
4. Water table surface contours were inferred based on gauging results and estimated surface
water elevation of McKellar Lake as indicated.
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on gauging results at the locations indicated and estimated surface water elevation of McKellar Lake as
indicated.
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed
are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time
between the first and last well gauged on the date listed.  The estimated shoreline indicated is
based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset
(NED).
4. Water table surface contours were inferred based on gauging results and estimated surface
water elevation of McKellar Lake as indicated.
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed
are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time
between the first and last well gauged on the date listed.  The estimated shoreline indicated is
based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset
(NED).
4. Water table surface contours were inferred based on gauging results and estimated surface
water elevation of McKellar Lake as indicated.
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!> Gauging Location (Deep Wells - 10/16/17)
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed
are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time
between the first and last well gauged on the date listed.  The estimated shoreline indicated is
based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset
(NED).
4. Water table surface contours were inferred based on gauging results and estimated surface
water elevation of McKellar Lake as indicated.
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1. Horizontal Coordinate System:  NAD 1983 StatePlane Tennessee FIPS 4100 Feet.  Elevations listed are in feet above North American Vertical Datum of 1929.
2. Imagery provided by client (dated 2015)
3. The McKellar Lake elevation listed corresponds to the value measured during the median time between the first and last well gauged on the date listed.  The
estimated shoreline indicated is based on interpretation of the United States Geological Survey (USGS) National Elevation Dataset (NED).
4. Water table surface contours were inferred based on gauging results at the locations indicated and estimated surface water elevation of McKellar Lake as
indicated.
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1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
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3. Average hydraulic conductivity values for each location are displayed.
4. Hydraulic conductivity values are in feet per day (ft/day).
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Subsurface Data Locations Applied to the
3D EVS Lithologic Model

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
(Hong Kong), (c) OpenStreetMap contributors, and the GIS User Community

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Legend
!(

Subsurface Locations applied to the
3D EVS Lithology Model
Property Boundary

Coal Combustion Residual Unit
River or Stream Flow Line (USGS
National Hydrography Dataset
[NHD])
Road
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3D EVS C1-C1' and D1-D1' Fence Diagram
Location Map
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Independent Review by JG on 2019-11-15
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Comparison of EVS Fence Diagram and
C1-C1' Cross-Section within the Upper
Allluvium

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Notes:
1. The generalized lithology zones shown in the EVS figure
(bottom), as depicted in the EVS Fence Diagram Legend, can
be compared to the more detailed lithologic descriptions
associated with the stratigraphic cross-section (top).  The EVS
visualization is a fence diagram of C1-C1' while the more
detailed cross-section is a projected cross-section.
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Comparison of EVS Fence Diagram and
D1-D1' Cross-Section within the Upper
Allluvium

Tennessee Valley Authority
Allen Fossil Plant

175578046
Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Memphis, Tennessee

Notes:
1. The generalized lithology zones shown in the EVS figure
(bottom), as depicted in the EVS Fence Diagram Legend, can
be compared to the more detailed lithologic descriptions
associated with the stratigraphic cross-section (top). The EVS
visualization is a fence diagram of D1-D1' while the more
detailed cross-section is a projected cross-section.
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Model Domain Map

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Sources: Esri, USGS, NOAA

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by PB on 2019-06-07
Independent Review by xx on 2019-xx-xx

Legend
Active Model Domain

Property Boundary
Coal Combustion Residual Unit
Road
River or Stream Flow Line (USGS National Hydrography 
Dataset [NHD])
Water Body or River Area (NHD)
Watershed Area
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Model Grid Extent Map

1. Inset displays the East Ash Disposal Area and the grid at a 30 foot x 30 foot cell size
within the Model.

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Active Area (Square Miles) 9.8
Rows 550
Columns 816
Active Cells 2,432,270
Total Cells 3,590,400
Cell Size 30 feet x 30 feet

EAST ASH DISPOSAL AREA INSET

Legend
Surface Topography
Elevation (FT NGVD29)

High : 320

Low : 190

Coal Combustion Residual Unit

Water Body or River Area (NHD)

Property Boundary

Entire Model Domain Grid displaying a grid
line every 5th line (150 feet by 150 feet)

Road

Inset at the East Ash Disposal Area Grid
displaying all grid lines (30 feet by 30 feet)
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Elevation of the Top of the Model (Ground
Surface)

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929
4. Surface was created using the site specific LiDAR (5-foot discretization) and the
USGS DEM (30-foot discretization) in all areas outside of the site specific LiDAR data.

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Legend
Property Boundary

Active Model Domain

Coal Combustion Residual Unit
Elevation (FT NGVD29)

High : 318.98

Low : 196.457
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Elevation of the Tops of Layers 2 - 5 (Upper
Alluvium)

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Legend
Property Boundary

Active Model Domain

Coal Combustion Residual Unit

TOP OF LAYER 2 TOP OF LAYER 3

TOP OF LAYER 4 TOP OF LAYER 5Elevation (FT NGVD29)
High : 217.4

Low : 175.7

Elevation (FT NGVD29)
High : 202.4

Low : 165.6

Elevation (FT NGVD29)
High : 283.0

Low : 189.5

Elevation (FT
High : 247.0

Low : 182.6
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Elevation of the Tops of Layers 6 - 8 and the
Bottom of the Model (Lower Alluvium &
Upper Claiborne Confining Unit)

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Legend
Property Boundary

Active Model Domain

Coal Combustion Residual Unit

TOP OF LAYER 6 TOP OF LAYER 7

TOP OF LAYER 8 BOTTOM OF LAYER 8/MODEL Elevation (FT NGVD29)
High : 81.5

Low : -58.8

Elevation (FT NGVD29)
High : 104.7

Low : 10.6

Elevation (FT
High : 148.3

Low : 87.6

Elevation (FT NGVD29)
High : 200.4

Low : 163.6
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Model and Conceptual Regional Cross-
Section Comparison

Tennessee Valley Authority
Allen Fossil Plant

175578046
Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

Regional Cross-Section's Legend
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PLEISTOCENE ALLUVIUM

UPPER CLAIBORNE CONFINING UNIT

Model Cross Section's Legend
Hydraulic Zone Soil Type

Silt
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Sand with Clay/Silt
Gravel
Ash
Sand with Coarse Grains
Upper Claiborne Confining Unit
Loess
Terrace Deposits

Memphis, Tennessee
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LAKE MCKELLAR ELEVATION - WEEKLY AVERAGE

LAKE MCKELLAR ELEVATION - BIWEEKLY AVERAGE
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Model Time Discretization Based on Lake
McKellar Hydrographs

Tennessee Valley Authority
Allen Fossil Plant

175578046
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Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15
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Hydraulic Conductivity and Specific
Storage/Yield Zone Distribution within the
Model (Layers 1-4)

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS User
Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
3.  Hydraulic properties (Hydraulic Conductivity and the Specific Storage/Yeild) are
applied to the model as zones based on the sediment type and are included in Tables 6-1
and 6-2.
4.  TVA utilized the Geotechnical Exploration Data Report (Stantec, December 11, 2015)
that contains the soil boring and cone penetrometer logs for borings drilled within the East
Ash Disposal Area. Clay was encountered beneath ash in every boring conducted in this
program, which supported modeling the clay beneath the East Ash Disposal Area.
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Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

LAYER 1 LAYER 2

LAYER 3 LAYER 4

Legend
Property Boundary
Active Model Domain
Coal Combustion Residual Unit
Mississippi River & Lake McKellar within 
the Model Domain

Model Zone
1 (Silt)
2 (Sand)
3 (Clay)
4 (Sand with Silt or Clay)
5 (Gravel)
6 (CCR Material)
7 (Sand with Coarse Grains)

9 (Loess Deposits)
10 (Terrace Deposits)

8 (Upper Claiborne Confining Unit)
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Hydraulic Conductivity and Specific
Storage/Yield Zone Distribution within the
Model (Layers 5-8)

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri
Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and the GIS
User Community
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AeroGRID, IGN, and the GIS User Community
3. Hydraulic properties (Hydraulic Conductivity and the Specific Storage/Yeild) are
applied to the model as zones based on the sediment type and are included in
Tables 6-1 and 6-2.

Tennessee Valley Authority
Allen Fossil Plant

175578046
Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15

LAYER 5 LAYER 6

LAYER 7 LAYER 8

Legend

Model Zone
2 (Sand)
3 (Clay)
4 (Sand with Silt or Clay)
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Recharge Zone Distribution within the
Model

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
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Calibration Results - South Area
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2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
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Observed Versus Simulated Calibration
Chart

1. RMS = Root-Mean-Square
2. % = Precent
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Residual Standard Deviation 2.75
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Simulated Potentiometric Surfaces - Upper
Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929
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Simulated Potentiometric Surfaces at the
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Simulated Potentiometric Surfaces - Lower
Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929
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Simulated Potentiometric Surfaces at the East
Ash Disposal Area - Lower Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929

Tennessee Valley Authority
Allen Fossil Plant

175578046

Memphis, Tennessee Prepared by AH on 2019-06-05
Technical Review by JT on 2019-10-21

Independent Review by JG on 2019-11-15
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Simulated Velocity Vectors - Upper
Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Technical Review by JT on 2019-10-21

Independent Review by JG on 2019-11-15
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Simulated Velocity Vectors at the East Ash
Disposal Area - Upper Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Tennessee Valley Authority
Allen Fossil Plant

175578046

Memphis, Tennessee Prepared by AH on 2019-06-05
Technical Review by JT on 2019-10-21
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Simulated Velocity Vectors - Lower
Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Tennessee Valley Authority
Allen Fossil Plant

175578046

Memphis, Tennessee Prepared by AH on 2019-06-05
Technical Review by JT on 2019-10-21

Independent Review by JG on 2019-11-15
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Disposal Area - Lower Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Simulated Groundwater Velocity - Upper
Alluvium

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929

Tennessee Valley Authority
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Memphis, Tennessee Prepared by AH on 2019-06-05

Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15
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3. FT NGVD29 = Feet National Geodectic Vertical Datum of 1929
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Harsco Well Drawdown Distribution

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS,
NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
(Hong Kong), (c) OpenStreetMap contributors, and the GIS User Community
3. GPM - Gallons Per Minute
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Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15
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Scenario 2 Arsenic Distribu tion – Layer 3

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
3. ug/L - micrograms per liter
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Scenario 2 Arsenic Distribu tion – Layer 4

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
3. ug/L - micrograms per liter

Tennessee Valley Authority
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Technical Review by JT on 2019-10-21
Independent Review by JG on 2019-11-15
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Simulated Capture Zones - North Area
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Scenario 3 Arsenic Distribution - Layer 4
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Simulated Capture Zones - South Area

1. Coordinate System:  NAD 1927 StatePlane Tennessee FIPS 4100
2. Basemap Data Source: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
3. ug/L - micrograms per liter

Tennessee Valley Authority
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175578046
Memphis, Tennessee Prepared by AH on 2019-06-05
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Independent Review by JG on 2019-11-15

Legend
!O Simulated Extraction Well

Coal Combustion Residual Unit

Simulated Particle Traces
Filtered Arsenic Groundwater Concentration

Approximate area above 1000 ug/L
Approximate area above 100 ug/L
Approximate area above 10 ug/L

Simulated Capture Zones
EW-S01
EW-S02
EW-S03
EW-S04
EW-S05

Location
Layers Extaction is 

Applied
Pumping Rate 

(Gallons per Minute)
EW-S01 2 - 4 19.5
EW-S02 2 - 4 19.5
EW-S03 3 - 4 25.0
EW-S04 2 - 4 30.0
EW-S05 2 - 4 30.0



Project Location

Client/Project

Figure No.

Title

!O!O !O !O !O
EW-S03EW-S01

EW-S02 EW-S04
EW-S05

9-10a

0 500 1,000
Feet

Q:
\a

ct
ive

\T
VA

\A
LF

\G
W

_M
od

el\
da

ta
\g

is\
dr

af
t_f

ig9
-10

a_
Sc

n5
Ar

se
nic

Dis
trib

ut
ion

-La
ye

r3_
20

19
06

03
.m

xd
  

  R
ev

ise
d:

 20
19

-10
-21

 By
: a

lha
rki

ns

($$¯
1:5,400 (At original document size of 11x17)

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.
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Table 4-1

Groundwater Flow Model Stratigraphic Division Comparison

TVA Allen Fossil Plant

Memphis, Tennessee

Groundwater Flow Model

Upper Alluvium Upper Portion of Alluvium

Blue Clay Interval Blue Clay Interval

Channel Unit III

Channel Unit II

Channel Unit I

Upper Claiborne Confining Unit 

(Cook Mountain Formation
(3)

)

Note

Preliminary Evaluation of the Hydrogeology and Groundwater Quality of 

the Mississippi River Valley Alluvial Aquifer and Memphis Aquifer at the 

Tennessee Valley Authority Allen Power Plants, Memphis, Shelby County, 

Tennessee
(1)

Updated TVA Allen Fossil Plant - East Ash Disposal Area - Remedial 

Investigation Report
(2)

Mississippi River Valley 

Alluvium

Alluvium (Alluvial 

Aquifer)

Lower Portion of Alluvium (Sandy Zone
(4)

)

Upper Alluvium

Lower Alluvium

(1) Charmichael, et al., 2018

(3) The Cook Mountain Formation is the primary and most clay-rich component of the upper Claiborne confining unit for the Memphis aquifer in the Memphis area (Parks, 1990).

(4) This section of fine- to coarse-grained sand with trace to common fine- to coarse-grained gravel compose the sandy zone of the shallow Alluvial aquifer (which underlies the blue clay interval) and

underlying intermediate and deep intervals of the Alluvial aquifer. Charmicheal et al, (2018) identified three distinct channel deposits in this interval; however, those channel subdivisions were interpreted

from the thicker alluvium sequence in the southern portion of ALF and at the ACC Plant and, thus, are not directly correlative to hydrogeological shallow, intermediate, and deep interval designations of the

Alluvial aquifer near the East Ash Disposal Area (RIR, Stantec 2019b).

Cook Mountain Formation Upper Claiborne Confining Unit

(2) Stantec, 2019b

Page 1 of 1



Table 4-2

Monitoring Well Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Plant Well ID Facility / Location

Screened 

Interval in 

Alluvial Aquifer

Well 

Installation 

Date

Transducer 

Depth

(ft btoc)

Screened Interval  

(ft bgs)

Top of 

Screen

(ft btoc)

Bottom of 

Screen

(ft btoc)

Screen 

Length  

(ft)

Well Inside 

Diameter

(in)

Surveyed

Date

Latitude 

NAD83 

(D M S)

Longitude 

NAD83

(D M S)

Top of Well 

Casing 

Elevation

 (ft NGVD 29)

Top of Concrete 

Pad Elevation

 (ft NGVD 29)

Ground Surface 

Elevation

 (ft NGVD 29)

Top of 

Screen

(ft NGVD 29)

Bottom of 

Screen

(ft NGVD 29)

Well 

Depth

(ft btoc)

Bottom of Well 

Elevation

(ft NGVD 29)

Existing 

Stickup 

Height (ft 

ags)

Pump Intake 

Set Depth

(ft btoc)

Pump Intake 

Set Depth

(ft NGVD 29)

Pump Intake 

Set Depth

(ft bgs)

ALF ALF-P-4S
Northwest of East 

Ash Disposal Area
Shallow 8/29/2017 49 30.7-50.7 29.7 49.7 20.0 4.0 9/22/2017 N35°04'29.25" W90°08'31.94" 215.89 216.81 216.89 186.2 166.2 50.1 165.8 -1.0 41.0 174.9 42.0

ALF ALF-P-4
Northwest of East 

Ash Disposal Area
Intermediate 2/12/1988 64 69.7-79.8 71.7 81.8 10.1 2.0 11/18/2016 N35°04'28.86" W90°08'32.04" 221.20 219.79 217.40 149.5 139.4 83.0 138.2 3.8 77.0 144.2 73.2

ALF ALF-201
South of East Ash 

Disposal Area
Shallow 9/14/2016 49 19.6-46.2 23.3 49.9 26.6 4.0 11/18/2016 N35°04'10.01" W90°08'22.98" 222.21 219.18 218.50 198.9 172.3 50.7 171.5 3.7 49.0 173.2 45.3

ALF ALF-201B
South of East Ash 

Disposal Area
Intermediate 8/24/2017 64 79.6-89.6 83.9 93.9 10.0 4.0 9/22/2017 N35°04'09.95" W90°08'22.66" 222.65 219.37 218.43 138.8 128.8 94.3 128.4 4.2 89.0 133.7 84.8

ALF ALF-201A
South of East Ash 

Disposal Area
Deep 8/4/2017 64 116.4-126.4 120.3 130.3 10.0 4.0 9/22/2017 N35°04'09.98" W90°08'22.84" 222.47 219.13 218.63 102.2 92.2 130.7 91.8 3.8 126.0 96.5 122.2

ALF ALF-202
South of East Ash 

Disposal Area
Mounded 9/15/2016 43 19.5-40.7 23.4 44.6 21.2 4.0 11/18/2016 N35°04'09.07" W90°08'11.67" 220.18 216.88 216.30 196.8 175.6 44.8 175.4 3.9 43.0 177.2 39.1

ALF ALF-202B
South of East Ash 

Disposal Area
Intermediate 8/23/2017 64 80.8-90.8 84.1 94.1 10.0 4.0 9/22/2017 N35°04'09.09" W90°08'11.98" 220.75 217.45 217.50 136.7 126.7 94.5 126.3 3.2 89.5 131.3 86.3

ALF ALF-202A
South of East Ash 

Disposal Area
Deep 7/31/2017 64 137.4-147.4 140.1 150.1 10.0 4.0 9/22/2017 N35°04'09.08" W90°08'11.83" 220.25 217.09 217.50 80.1 70.1 150.5 69.7 2.7 145.5 74.8 142.8

ALF ALF-203
North of East Ash 

Disposal Area
Mounded 9/15/2016 53 29.3-50.3 33.1 54.1 21.0 4.0 11/18/2016 N35°04'27.68" W90°08'23.98" 222.39 219.43 218.60 189.3 168.3 54.1 168.3 3.8 52.0 170.4 48.2

ALF ALF-203B
North of East Ash 

Disposal Area
Intermediate 8/16/2017 64 80.4-90.4 83.9 93.9 10.0 4.0 9/22/2017 N35°04'27.69" W90°08'24.25" 222.30 219.07 218.75 138.5 128.5 94.3 128.1 3.6 89.0 133.3 85.4

ALF ALF-203A
North of East Ash 

Disposal Area
Deep 8/2/2017 64 108.3-118.3 112.3 122.3 10.0 4.0 9/22/2017 N35°04'27.69" W90°08'24.12" 222.34 219.07 218.33 110.0 100.0 122.7 99.6 4.0 118.0 104.3 114.0

ALF ALF-204
North of East Ash 

Disposal Area
Shallow 9/14/2016 58 45.2-55.4 49.0 59.2 10.2 4.0 11/18/2016 N35°04'28.14" W90°08'14.94" 218.58 215.60 214.70 169.6 159.4 59.2 159.4 3.9 49.0 169.6 45.1

ALF ALF-204B
North of East Ash 

Disposal Area
Intermediate 8/17/2017 64 79.5-89.5 83.7 93.7 10.0 4.0 9/22/2017 N35°04'28.14" W90°08'15.35" 218.70 215.45 214.50 135.0 125.0 94.1 124.6 4.2 89.0 129.7 84.8

ALF ALF-204A
North of East Ash 

Disposal Area
Deep 8/4/2017 64 106.1-116.1 110.3 120.3 10.0 4.0 9/22/2017 N35°04'28.13" W90°08'15.16" 218.76 215.41 214.60 108.5 98.5 120.7 98.1 4.2 116.0 102.8 111.8

ALF ALF-205
North of East Ash 

Disposal Area
Shallow 9/16/2016 55 30.7-51.7 34.5 55.5 21.0 4.0 11/18/2016 N35°04'26.62" W90°08'05.93" 221.62 219.38 217.90 187.1 166.1 56.4 165.2 3.7 54.0 167.6 50.3

ALF ALF-205B
North of East Ash 

Disposal Area
Intermediate 8/18/2017 64 71.3-81.3 76.1 86.1 10.0 4.0 9/22/2017 N35°04'26.65" W90°08'05.67" 221.31 218.06 216.51 145.2 135.2 86.5 134.8 4.8 81.5 139.8 76.7

ALF ALF-205A
North of East Ash 

Disposal Area
Deep 8/11/2017 64 97-107 102.0 112.0 10.0 4.0 9/22/2017 N35°04'26.73" W90°08'06.25" 221.14 217.87 216.15 119.2 109.2 112.4 108.8 5.0 107.0 114.1 102.0

ALF ALF-206
Northeast of East 

Ash Disposal Area
Shallow 9/16/2016 50 50.2-60.4 54.0 64.2 10.2 4.0 11/18/2016 N35°04'25.57" W90°07'58.80" 226.02 223.18 222.30 172.0 161.8 64.4 161.6 3.7 54.0 172.0 50.3

ALF ALF-207
North of West Ash 

Disposal Area
Shallow 9/17/2016 NA 24.9-56.3 28.7 60.1 31.4 4.0 11/18/2016 N35°04'31.09" W90°09'13.07" 231.61 228.69 228.2 202.9 171.5 60.7 170.9 3.4 59.0 172.6 55.6

ALF ALF-207A
North of West Ash 

Disposal Area
Deep 8/12/2017 NA 117-127 121.0 131.0 10.0 4.0 9/22/2017 N35°04'31.08" W90°09'12.78" 232.04 228.77 228.00 111.0 101.0 131.4 100.6 4.0 126.0 106.0 122.0

ALF ALF-208
North of West Ash 

Disposal Area
Shallow 9/16/2016 NA 25-51.9 28.8 55.7 26.9 4.0 11/18/2016 N35°04'31.21" W90°09'18.74" 230.97 228.18 227.4 202.2 175.3 55.9 175.1 3.6 54.0 177.0 50.4

ALF ALF-208A
North of West Ash 

Disposal Area
Deep 8/15/2017 NA 130.8-140.8 134.5 144.5 10.0 4.0 9/22/2017 N35°04'31.21" W90°09'18.43" 231.27 228.05 227.60 96.8 86.8 144.9 86.4 3.7 140.2 91.1 136.5

ALF ALF-209
North of West Ash 

Disposal Area
Shallow 9/16/2016 NA 10.9-32 14.6 35.7 21.1 4.0 11/18/2016 N35°04'32.29" W90°09'25.37" 208.52 228.18 204.7 193.9 172.8 35.7 172.8 3.8 34.0 174.5 30.2

ALF ALF-209A
North of West Ash 

Disposal Area
Deep 8/13/2017 NA 114-124 118.3 128.3 10.0 4.0 9/22/2017 N35°04'32.16" W90°09'25.24" 210.58 207.35 206.30 92.3 82.3 128.7 81.9 4.3 123.7 86.9 119.4

ALF ALF-210
South of Coal 

Power Plant
Shallow 9/17/2016 47 23.4-44.3 27.2 48.1 20.9 4.0 11/18/2016 N35°04'14.46" W90°08'59.09" 219.78 216.74 216.20 192.6 171.7 48.8 171.0 3.6 47.0 172.8 43.4

ALF ALF-210A
South of Coal 

Power Plant
Deep 8/2/2017 64 115.7-125.7 120.0 130.0 10.0 4.0 9/22/2017 N35°04'14.38" W90°08'58.94" 220.46 217.19 216.18 100.5 90.5 130.4 90.1 4.3 125.0 95.5 120.7

ALF ALF-212
Southeast of East 

Ash Disposal Area
Mounded 9/16/2016 64 48-64 51.8 67.8 16.0 4.0 11/18/2016 N35°04'17.01" W90°07'57.45" 239.70 237.31 236.60 187.9 171.9 69.0 170.7 3.1 67.0 172.7 63.9

ALF ALF-212A
Southeast of East 

Ash Disposal Area
Deep 8/10/2017 64 155.5-165.5 159.4 169.4 10.0 4.0 9/22/2017 N35°04'09.22" W90°08'00.21" 239.65 236.41 235.84 80.3 70.3 169.8 69.9 3.8 165.0 74.7 161.2

ALF ALF-213
East of East Ash 

Disposal Area
Shallow 9/14/2016 64 67.3-77.5 71.0 81.2 10.2 4.0 11/18/2016 N35°04'17.00" W90°07'57.44" 240.54 237.39 237.3 169.5 159.3 81.3 159.2 3.2 71 169.5 67.8

ALF ALF-213B
East of East Ash 

Disposal Area
Intermediate 11/14/2018 72 108-118 111.4 121.4 10.0 4.0 12/5/2018 N35°04'17.35" W90°07'57.43" 241.18 237.97 237.7 129.8 119.8 121.8 119.4 3.5 116.75 124.4 113.3
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Table 4-2

Monitoring Well Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Plant Well ID Facility / Location

Screened 

Interval in 

Alluvial Aquifer

Well 

Installation 

Date

Transducer 

Depth

(ft btoc)

Screened Interval  

(ft bgs)

Top of 

Screen

(ft btoc)

Bottom of 

Screen

(ft btoc)

Screen 

Length  

(ft)

Well Inside 

Diameter

(in)

Surveyed

Date

Latitude 

NAD83 

(D M S)

Longitude 

NAD83

(D M S)

Top of Well 

Casing 

Elevation

 (ft NGVD 29)

Top of Concrete 

Pad Elevation

 (ft NGVD 29)

Ground Surface 

Elevation

 (ft NGVD 29)

Top of 

Screen

(ft NGVD 29)

Bottom of 

Screen

(ft NGVD 29)

Well 

Depth

(ft btoc)

Bottom of Well 

Elevation

(ft NGVD 29)

Existing 

Stickup 

Height (ft 

ags)

Pump Intake 

Set Depth

(ft btoc)

Pump Intake 

Set Depth

(ft NGVD 29)

Pump Intake 

Set Depth

(ft bgs)

ALF ALF-213A
East of East Ash 

Disposal Area
Deep 11/8/2018 72 149-159 152.4 162.4 10.0 4.0 12/5/2018 N35°04'17.44" W90°07'57.41" 241.16 237.90 237.7 88.8 78.8 162.8 78.4 3.5 157.75 83.4 154.3

ALF ALF-214
Southwest of East 

Ash Disposal Area
Shallow 8/23/2017 50 30.7-50.7 34.5 54.5 20.0 4.0 9/22/2017 N35°04'10.75" W90°08'33.59" 221.29 218.02 217.51 186.8 166.8 54.9 166.4 3.8 45.0 176.3 41.2

ALF ALF-214B
Southwest of East 

Ash Disposal Area
Intermediate 8/22/2017 64 79.2-89.2 82.9 92.9 10.0 4.0 9/22/2017 N35°04'10.76" W90°08'33.76" 221.17 217.75 217.52 138.3 128.3 93.3 127.9 3.7 88.0 133.2 84.3

ALF ALF-214A
Southwest of East 

Ash Disposal Area
Deep 8/17/2017 64 118.9-128.9 122.6 132.6 10.0 4.0 9/22/2017 N35°04'10.79" W90°08'33.90" 221.28 217.98 217.56 98.7 88.7 133.0 88.3 3.7 130.0 91.3 126.3

ALF ALF-215
South of East Ash 

Disposal Area
Mounded 9/6/2017 29 15.9-25.9 20.0 30.0 10.0 4.0 9/22/2017 N35°04'04.93" W90°08'11.95" 216.36 213.10 212.27 196.4 186.4 30.4 186.0 4.1 25.0 191.4 20.9

ACC ALF-216

ACC Plant

(Alternate ALF-215 

location)

Shallow 8/29/2017 54 35.3-55.3 39.6 59.6 20.0 4.0 9/22/2017 N35°04'01.20" W90°08'18.44" 217.16 213.91 212.9 177.6 157.6 60.0 157.2 4.2 50 167.2 45.8

ALF ALF-217
East of East Ash 

Disposal Area
Mounded 11/21/2018 67 46-68 49.4 71.4 22.0 4.0 12/5/2018 N35°04'12.87" W90°07'57.90" 240.97 237.64 237.4 191.6 169.6 71.8 169.2 3.6 60.75 180.2 57.2

ALF ALF-217B
East of East Ash 

Disposal Area
Intermediate 11/20/2018 72 118-128 121.4 131.4 10.0 4.0 12/5/2018 N35°04'12.94" W90°07'57.89" 240.82 237.50 237.3 119.5 109.5 131.8 109.1 3.5 126.75 114.1 123.2

ALF ALF-217A
East of East Ash 

Disposal Area
Deep 11/19/2018 72 179-189 182.4 192.4 10.0 4.0 12/5/2018 N35°04'13.01" W90°07'57.89" 240.90 237.60 237.4 58.6 48.6 192.8 48.2 3.5 187.75 53.2 184.2

ACC ACC-1A
Adjacent to 

Production Well 1
Deep 8/27/2017 64 156.2-166.2 160.1 170.1 10.0 4.0 9/22/2017 N35°03'55.15" W90°08'21.01" 214.82 211.55 210.89 54.7 44.7 170.5 44.3 3.9 165.5 49.3 161.6

ACC ACC-3A
Adjacent to 

Production Well 3
Deep 8/25/2017 64 117-127 120.4 130.4 10.0 4.0 9/22/2017 N35°03'59.31" W90°08'53.34" 219.10 215.78 215.65 98.7 88.7 130.8 88.3 3.4 126.0 93.1 122.6

ACC ACC-5A
Adjacent to 

Production Well 5
Deep 8/27/2017 55 129.8-139.8 133.6 143.6 10.0 4.0 9/22/2017 N35°04'03.70" W90°08'32.94" 220.33 217.08 216.6 86.8 76.8 144.0 76.4 3.8 139 81.3 135.2

ACC ACC-5B
Adjacent to 

Production Well 5
Shallow 8/27/2017 60 45.9-55.9 50.2 60.2 10.0 4.0 9/22/2017 N35°04'03.38" W90°08'32.61" 220.33 217.08 216.0 170.1 160.1 60.6 159.7 4.3 55.5 164.8 51.2

ALF EW-N02
North of West Ash 

Disposal Area
Mounded 10/31/2018 35 16-36 19.9 39.9 20.0 6.1 12/5/2018 N35°04'27.98" W90°08'21.73" 220.28 217.45 217.3 200.4 180.4 40.4 179.9 3.0 30 190.3 27.0

ALF PMW-02A
North of West Ash 

Disposal Area
Mounded 10/17/2018 35 15-36 19.0 40.0 21.0 4.0 12/5/2018 N35°04'28.77" W90°08'22.51" 220.12 216.81 216.6 201.1 180.1 40.4 179.7 3.5 29 191.1 25.5

ALF PMW-02B
North of West Ash 

Disposal Area
Intermediate 10/17/2018 50 45-55 48.4 58.4 10.0 4.0 12/5/2018 N35°04'28.79" W90°08'22.41" 219.90 216.60 216.5 171.5 161.5 58.8 161.1 3.4 54 165.9 50.6

ALF PMW-02C
North of West Ash 

Disposal Area
Deep 10/10/2018 50 115-125 119.3 129.3 10.0 4.0 12/5/2018 N35°04'28.80" W90°08'22.30" 219.98 216.77 216.5 100.7 90.7 129.7 90.3 3.5 124 96.0 120.5

ALF PMW-04A
North of West Ash 

Disposal Area
Mounded 10/9/2018 35 15-36 19.3 40.3 21.0 4.0 12/5/2018 N35°04'27.98" W90°08'22.21" 220.87 217.68 217.4 201.5 180.5 40.7 180.1 3.5 29 191.9 25.5

ALF PMW-04B
North of West Ash 

Disposal Area
Intermediate 10/5/2018 52 48-58 52.0 62.0 10.0 4.0 12/5/2018 N35°04'27.97" W90°08'22.09" 220.99 217.84 217.6 169.0 159.0 62.4 158.6 3.4 57 164.0 53.6

ALF PMW-04C
North of West Ash 

Disposal Area
Deep 10/4/2018 52 115-125 119.3 129.3 10.0 4.0 12/5/2018 N35°04'27.98" W90°08'21.97" 220.90 217.61 217.5 101.6 91.6 129.7 91.2 3.4 124 96.9 120.6

ALF PMW-07A
North of West Ash 

Disposal Area
Mounded 10/24/2018 24 15-25 18.9 28.9 10.0 4.0 12/5/2018 N35°04'28.59" W90°08'19.91" 219.02 215.70 215.5 200.1 190.1 29.3 189.7 3.5 24 195.0 20.5

ALF PMW-07B
North of West Ash 

Disposal Area
Intermediate 10/23/2018 50 46-56 49.5 59.5 10.0 4.0 12/5/2018 N35°04'28.59" W90°08'19.82" 219.03 215.71 215.6 169.6 159.6 59.9 159.2 3.4 55 164.0 51.6

ALF PMW-07C
North of West Ash 

Disposal Area
Deep 10/19/2018 50 108-118 112.5 122.5 10.0 4.0 12/5/2018 N35°04'28.59" W90°08'19.74" 219.07 215.78 215.6 106.6 96.6 122.8 96.3 3.5 117 102.1 113.5

ALF EW-S03
South of East Ash 

Disposal Area
Mounded 10/30/2018 39 20-40 25.9 45.9 20.0 6.1 12/5/2018 N35°04'09.34" W90°08'12.22" 220.76 218.57 218.3 194.9 174.9 46.4 174.4 2.5 30 190.8 27.5

ALF PMW-10A
South of East Ash 

Disposal Area
Mounded 10/24/2018 38 18-39 22.6 43.6 21.0 4.0 12/5/2018 N35°04'09.28" W90°08'13.68" 222.26 219.01 218.9 199.7 178.7 44.0 178.3 3.4 32 190.3 28.6

ALF PMW-10B
South of East Ash 

Disposal Area
Intermediate 10/24/2018 54 59-69 62.9 72.9 10.0 4.0 12/5/2018 N35°04'09.27" W90°08'13.60" 222.34 219.08 218.9 159.5 149.5 73.3 149.1 3.4 68 154.3 64.6

ALF PMW-10C
South of East Ash 

Disposal Area
Deep 10/23/2018 54 139-149 142.0 152.0 10.0 4.0 12/5/2018 N35°04'09.27" W90°08'13.51" 222.31 219.02 218.8 80.3 70.3 152.4 69.9 3.5 148 74.3 144.5

ALF PMW-11A
South of East Ash 

Disposal Area
Mounded 10/17/2018 33 13-34 16.6 37.6 21.0 4.0 12/5/2018 N35°04'08.05" W90°08'13.56" 218.11 214.80 214.5 201.5 180.5 38.0 180.1 3.6 27 191.1 23.4

ALF PMW-11B
South of East Ash 

Disposal Area
Intermediate 10/17/2018 50 54-64 57.3 67.3 10.0 4.0 12/5/2018 N35°04'08.05" W90°08'13.49" 217.97 214.71 214.4 160.6 150.6 67.7 150.2 3.6 63 155.0 59.4

ALF PMW-11C
South of East Ash 

Disposal Area
Deep 10/16/2018 50 135-145 139.0 149.0 10.0 4.0 12/5/2018 N35°04'08.04" W90°08'13.43" 218.00 214.68 214.4 79.0 69.0 149.4 68.6 3.6 144 74.0 140.4
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Table 4-2

Monitoring Well Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Plant Well ID Facility / Location

Screened 

Interval in 

Alluvial Aquifer

Well 

Installation 

Date

Transducer 

Depth

(ft btoc)

Screened Interval  

(ft bgs)

Top of 

Screen

(ft btoc)

Bottom of 

Screen

(ft btoc)

Screen 

Length  

(ft)

Well Inside 

Diameter

(in)

Surveyed

Date

Latitude 

NAD83 

(D M S)

Longitude 

NAD83

(D M S)

Top of Well 

Casing 

Elevation

 (ft NGVD 29)

Top of Concrete 

Pad Elevation

 (ft NGVD 29)

Ground Surface 

Elevation

 (ft NGVD 29)

Top of 

Screen

(ft NGVD 29)

Bottom of 

Screen

(ft NGVD 29)

Well 

Depth

(ft btoc)

Bottom of Well 

Elevation

(ft NGVD 29)

Existing 

Stickup 

Height (ft 

ags)

Pump Intake 

Set Depth

(ft btoc)

Pump Intake 

Set Depth

(ft NGVD 29)

Pump Intake 

Set Depth

(ft bgs)

ALF PMW-14A
South of East Ash 

Disposal Area
Mounded 10/31/2018 55 35-56 38.5 59.5 21.0 4.0 12/5/2018 N35°04'10.03" W90°08'09.92" 240.34 237.10 237.0 201.8 180.8 59.9 180.4 3.3 49 191.3 45.7

ALF PMW-14B
South of East Ash 

Disposal Area
Intermediate 10/30/2018 71 76-86 79.5 89.5 10.0 4.0 12/5/2018 N35°04'10.02" W90°08'09.81" 240.47 237.23 237.1 161.0 151.0 89.9 150.6 3.4 85 155.5 81.6

ALF PMW-14C
South of East Ash 

Disposal Area
Deep 10/29/2018 71 147-157 151.9 161.9 10.0 4.0 12/5/2018 N35°04'10.01" W90°08'09.71" 240.45 237.21 237.1 88.6 78.6 162.3 78.2 3.3 156 84.4 152.7

Notes:

Well information based on data provided by TVA and Stantec (e.g., well logs, well inspection report).

Wells ALF-202A, ALF-203A, and ALF-214 were installed the day after their respective boring completion date. 

Ground surface elevations are based on survey datum and/or well completion data.

   EADA: East Ash Disposal Area

  A&H, Inc.: Allen&Hoshall, Inc. [Surveyors]
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Table 4-3

Soil Boring And Cone Penetration Testing Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID
Easting

(ft TN NAD 27)

Northing

(ft TN NAD 27)

Ground Surface 

Elevation

 (ft NGVD 29)

Year Boring was 

Advanced
Type TVA Report Reference

CPT-1 757312.781 275092.9785 228.1 2004 Cone Penetration Test

CPT-2 757198.4794 274921.1556 228.2 2004 Cone Penetration Test

CPT-3 761427.5984 274310.6945 238.6 2004 Cone Penetration Test

CPT-4 763325.5609 273394.0483 236.4 2004 Cone Penetration Test

CPT-5 761176.2058 273269.0562 236.6 2004 Cone Penetration Test

EAD-1 761427.5984 274310.6945 238.6 2004 Cone Penetration Test

EAD-1B 761427.5984 274310.6945 238.6 2004 Soil Boring

EAD-2 763379.7279 273782.2322 236.6 2004 Soil Boring

EAD-3 763325.5609 273394.0483 236.4 2004 Soil Boring

EAD-4 761176.2058 273269.0562 236.6 2004 Soil Boring

EAD-5 761238.0121 273671.1287 230.5 2004 Soil Boring

WAD-1 756559.9766 275143.3159 227.9 2004 Soil Boring

WAD-2 757277.9606 275113.7942 228.1 2004 Soil Boring

WAD-2ud 757277.9606 275113.7942 228.1 2004 Soil Boring

WAD-3 757190.531 274927.9681 228.2 2004 Soil Boring

HA-10 763748.55 274010.5898 237.2 2009 Hand Auger

HA-9 763612.3701 273021.67 237.0 2009 Hand Auger

STN-10 763731.886 274052.9119 236.9 2009 Soil Boring

STN-11 763661.6743 273557.9733 237.8 2009 Soil Boring

STN-12 763650.3434 273053.5247 216.7 2009 Soil Boring

STN-13 763591.5623 273054.9054 236.9 2009 Soil Boring

STN-14 763321.4171 272796.0443 236.5 2009 Soil Boring

STN-9 763793.9874 274043.8314 221.2 2009 Soil Boring

HA-1 763235.8119 274226.3401 235.7 2009 Hand Auger

HA-2 763227.9742 274168.3047 230.5 2009 Hand Auger

HA-3 763025.6678 274231.2335 234.2 2009 Hand Auger

HA-4 762696.2343 274299.2509 233.6 2009 Hand Auger

HA-5 762227.9531 274375.0565 233.7 2009 Hand Auger

HA-6 762217.5535 274360.9863 232.5 2009 Hand Auger

HA-7 762227.8032 274363.8965 232.4 2009 Hand Auger

HA-8 762277.6823 274358.0168 232.1 2009 Hand Auger

STN-1 762170.4565 274635.4089 215.3 2009 Soil Boring

STN-2 762169.2163 274477.9824 238.8 2009 Soil Boring

STN-2A 762169.2163 274477.9824 238.8 2009 Soil Boring

STN-3 762169.0261 274447.9931 234.5 2009 Soil Boring

STN-4 762661.3758 274401.6476 237.5 2009 Soil Boring

STN-5 763174.1058 274401.0113 217.5 2009 Soil Boring

STN-6 763150.6551 274298.7036 238.3 2009 Soil Boring

STN-7 763144.5651 274269.3744 235.6 2009 Soil Boring

STN-8 763620.464 274199.8298 237.5 2009 Soil Boring

STN-8A 763620.464 274199.8298 237.5 2009 Soil Boring

STN-11R 763640.7139 273558.0137 236.0 2010 Soil Boring

STN-11S 763661.8843 273535.3641 237.5 2010 Soil Boring

STN-12R 763651.0236 273022.7054 216.0 2010 Soil Boring

STN-15 763728.2656 273558.0027 216.8 2010 Soil Boring

STN-9R 763777.6471 274066.4508 223.8 2010 Soil Boring

STN-16 763431.2705 274163.6833 235.9 2011 Soil Boring

STN-16A 763407.5997 273886.6294 236.0 2011 Soil Boring

STN-17 763360.6084 273625.7656 236.2 2011 Soil Boring

STN-18 763281.2464 273051.6394 235.7 2011 Soil Boring

STN-18A 763302.4572 273205.3258 235.5 2011 Soil Boring

STN-19 758263.5909 274986.8102 230.5 2012 Soil Boring

STN-19A 758263.5909 274986.8102 230.5 2012 Soil Boring

STN-20 758269.5709 275061.6086 211.6 2012 Soil Boring

STN-21 757991.2554 275023.983 228.9 2012 Soil Boring

STN-22 757761.8712 275072.8049 229.1 2012 Soil Boring

STN-22A 757761.8712 275072.8049 229.1 2012 Soil Boring

STN-23 757772.2115 275143.2129 204.3 2012 Soil Boring

STN-24 757652.7389 274951.309 228.7 2012 Soil Boring

STN-25 757760.0909 274772.2916 228.3 2012 Soil Boring

STN-26 757962.7947 274748.5592 231.1 2012 Soil Boring

STN-27 758187.7191 274759.2665 231.5 2012 Soil Boring

STN-28 758357.9225 274887.9714 237.9 2012 Soil Boring

ALF-B-1A 763080.0538 274326.3739 238.3 2012 Cone Penetration Test

ALF-B-1B 763109.3445 274452.6409 217.5 2012 Cone Penetration Test

ALF-B-2A 763087.2239 274326.5038 238.3 2012 Soil Boring

ALF-B-2B 763108.7343 274438.1013 217.5 2012 Soil Boring

MACTEC, 2004. Report of Geotechnical Exploration, 

East and West Ash Disposal Areas, Allen Fossil Plant, 

Memphis, Tennessee, August 18, 2004.

Stantec, 2010a. Report of Geotechnical Exploration 

and Evaluation of Slope Stability, Eastern Perimeter 

Dike, East Stilling Pond, Allen Fossil Plant, Shelby 

County, Tennessee, February 4, 2010.

Stantec, 2010b. Report of Geotechnical Exploration 

and Evaluation of Slope Stability, Northern Perimeter 

Dike, East Active Ash Pond, Allen Fossil Plant, Shelby 

County, Tennessee, March 25, 2010.

Stantec, 2011. Geotechnical Report for the 

Evaluation of Dike Stability: Remedial Measures for 

the Eastern Perimeter Dike, East Stilling Pond, Allen 

Fossil Plant, Memphis, Tennessee, May 11, 2011.

Stantec, 2012. Geotechnical Exploration Report, 

Northern Perimeter Dike Stability, Chemical 

Treatment Pond Closure, Allen Fossil Plant, Shelby 

County, Tennessee, August 17, 2012.

Geocomp Consulting, Inc., 2016. TVA EPA Seismic 

Assessment Supplemental Site Exploration ALF East 

Ash Disposal Area Final Report, Volume 2 of 4, 

October 2016.
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Table 4-3

Soil Boring And Cone Penetration Testing Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID
Easting

(ft TN NAD 27)

Northing

(ft TN NAD 27)

Ground Surface 

Elevation

 (ft NGVD 29)

Year Boring was 

Advanced
Type TVA Report Reference

MACTEC, 2004. Report of Geotechnical Exploration,

East and West Ash Disposal Areas, Allen Fossil Plant,

Memphis, Tennessee, August 18, 2004.

STN-70 760924.762 274288.8021 238.2 2015 Soil Boring

STN-71 761353.1704 274430.5937 239.2 2015 Soil Boring

STN-74 762248.6874 274044.3907 236.8 2015 Soil Boring

STN-76 761686.6763 273710.5053 235.0 2015 Soil Boring

STN-78 760718.4577 273735.8169 238.3 2015 Soil Boring

STN-79 761340.8696 273496.2143 238.6 2015 Soil Boring

STN-80 761771.8777 273201.7153 235.1 2015 Soil Boring

STN-84 761829.6793 274154.8937 237.6 2015 Cone Penetration Test

STN-85 762087.0846 274367.4857 238.1 2015 Cone Penetration Test

STN-86 762238.5872 274031.4912 236.3 2015 Cone Penetration Test

STN-90 763430.4103 274132.7738 236.8 2015 Cone Penetration Test

STN-93 761681.7763 273711.6053 235.2 2015 Cone Penetration Test

STN-94 762024.2828 273543.6045 235.0 2015 Cone Penetration Test

STN-99 761764.0773 273198.8155 235.1 2015 Cone Penetration Test

STN-99A 761764.0773 273198.8155 235.1 2015 Cone Penetration Test

STN-29 756228.8914 275210.1309 209.8 2015 Soil Boring

STN-30 756290.8525 275146.3617 228.2 2015 Soil Boring

STN-31 756628.4091 275319.9537 197.3 2015 Soil Boring

STN-32 756635.5194 275205.2861 215.3 2015 Soil Boring

STN-33 756634.8394 275154.2672 228.2 2015 Soil Boring

STN-33A 756643.4895 275154.9269 227.9 2015 Soil Boring

STN-34 757545.717 275254.3336 197.3 2015 Soil Boring

STN-35 757533.7168 275202.9847 201.9 2015 Soil Boring

STN-36 757526.9265 275104.7569 227.8 2015 Soil Boring

STN-37 757058.1774 275140.122 227.9 2015 Soil Boring

STN-38 756627.4792 275066.939 212.7 2015 Soil Boring

STN-38A 756636.3593 275067.189 213.2 2015 Soil Boring

STN-39 757042.217 275035.4446 227.7 2015 Soil Boring

STN-40 757508.8063 274994.7896 227.7 2015 Soil Boring

STN-41 756374.5942 274920.2358 214.9 2015 Soil Boring

STN-42 756204.8609 274809.4303 228.2 2015 Soil Boring

STN-43 756498.9164 274616.3008 218.5 2015 Soil Boring

STN-44 756906.1245 274727.4932 216.9 2015 Soil Boring

STN-45 757446.1149 274605.779 222.1 2015 Soil Boring

STN-46 756633.3393 275318.4836 197.5 2015 Cone Penetration Test

STN-47 757524.6264 275212.2446 200.7 2015 Cone Penetration Test

STN-49 756618.9088 275056.9794 213.5 2015 Cone Penetration Test

STN-52 756363.924 274923.1357 215.1 2015 Cone Penetration Test

STN-55 757459.0852 274815.7542 228.1 2015 Cone Penetration Test

STN-56 756494.9875 274616.5321 218.0 2015 Cone Penetration Test

STN-57 756917.6547 274723.5832 213.1 2015 Cone Penetration Test

STN-59 756323.3333 275064.5031 213.1 2015 Soil Boring

STN-60 756779.8121 275079.207 216.6 2015 Soil Boring

STN-63 756575.3781 274872.304 215.2 2015 Soil Boring

STN-64 756893.4641 274894.2998 215.7 2015 Soil Boring

STN-67 756713.0008 274702.2863 216.8 2015 Soil Boring

ALF-A-1A 762108.9952 274666.1788 215.1 2015 Cone Penetration Test

ALF-A-1B 762097.4749 274535.5219 239.0 2015 Cone Penetration Test

ALF-A-1BC 762097.4749 274535.5219 239.0 2015 Cone Penetration Test

ALF-A-1BD 762097.4749 274535.5219 239.0 2015 Cone Penetration Test

ALF-B-3A 763101.4844 274450.7912 217.5 2015 Soil Boring

ALF-B-3A-2 763095.5542 274452.1412 217.4 2015 Soil Boring

ALF-C-1A 763711.2857 274095.6913 237.3 2015 Cone Penetration Test

ALF-C-1AB 763711.2857 274095.6913 237.3 2015 Cone Penetration Test

ALF-C-1B 763777.2169 274096.5402 221.8 2015 Cone Penetration Test

ALF-D-1A 763636.5637 273603.3927 238.0 2015 Cone Penetration Test

ALF-D-2A 763699.2052 273597.102 217.5 2015 Cone Penetration Test

ALF-E-1A 763560.9619 273090.0048 237.1 2015 Cone Penetration Test

ALF-E-1B 763633.3033 273101.3439 213.1 2015 Cone Penetration Test

ALF-E-2A 763564.912 273105.5047 237.4 2015 Soil Boring

ALF-E-2B 763560.822 273115.1543 237.3 2015 Soil Boring

ALF-E-2B-2 763552.9817 273099.8149 237.3 2015 Soil Boring

ALF-E-2C 763553.5519 273113.2745 237.3 2015 Soil Boring

ALF-E-2D 763638.4235 273094.3838 213.6 2015 Soil Boring

ALF-E-2E 763565.4321 273103.6645 0.0 2015 Soil Boring

Stantec, 2015.  Geotechnical Exploration Data 

Report, East Ash Disposal Area, Allen Fossil Plant, 

Shelby County, Tennessee, December 11, 2015. 

Stantec, 2016a. Geotechnical Exploration Report, 

Northern Perimeter Dike Stability, West Ash Pond 

Closure, Allen Fossil Plant, Shelby County, 

Tennessee, February 22, 2016.

Geocomp Consulting, Inc., 2016. TVA EPA Seismic 

Assessment Supplemental Site Exploration ALF East 

Ash Disposal Area Final Report, Volume 2 of 4, 

October 2016.
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Table 4-3

Soil Boring And Cone Penetration Testing Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID
Easting

(ft TN NAD 27)

Northing

(ft TN NAD 27)

Ground Surface 

Elevation

 (ft NGVD 29)

Year Boring was 

Advanced
Type TVA Report Reference

MACTEC, 2004. Report of Geotechnical Exploration,

East and West Ash Disposal Areas, Allen Fossil Plant,

Memphis, Tennessee, August 18, 2004.

ALF-200 757235.86 274307.9 231.8 2016 Soil Boring

ALF-211 756704.88 274346.39 233.9 2016 Soil Boring

ALF-205C 763029.6706 274393.4234 216.0 2017 Soil Boring -

ALF-212C 763409.0861 272613.9399 235.8 2017 Soil Boring -

ALF-214C 760629.4993 272887.4807 217.5 2017 Soil Boring -

ALF-P-4C 760848.97 274709.73 216.9 2017 Soil Boring -

Notes:

Ground surface elevations are based on survey datum and/or well completion data.

ft NGVD 29 - Feet Nation Geodetic Vertical Datum of 1929

ft TN NAD 27 -  Feet Tennessee North American Datum of 1927

Soil Boring and Cone Penetration Testing location information based on data provided by TVA

 and Stantec (e.g., well logs, well inspection report).

Stantec, 2017. Geotechnical Field Services for Well 

Installation and Closures: Well Installations and 

Closures Groundwater Monitoring Optimization - 

Phase 3, Allen Fossil Plant, Memphis, Shelby County, 

Tennessee, February 2, 2017.
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Table 4-4

Upper and Lower Alluvium Distribution Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID
Easting

(ft TN NAD 27)

Northing

(ft TN NAD 27)

Ground Surface 

Elevation

 (ft NGVD 29)

Inferred Elevation 

of the  Base of  

Upper Alluvium

(ft NGVD 29)

Thickness of the 

Upper Alluvium

Inferred Elevation 

of the  Base of  

Lower Alluvium

(ft NGVD 29)

Thickness of the 

Lower Alluvium

ALF-212C 763409.0861 272613.9399 235.8 163.8 72.0 8.8 155.0

ALF-A-1BC 762097.4749 274535.5219 239.0 167 72.0 - -

STN-47 757524.6264 275212.2446 200.7 167.95 32.8 - -

STN-46 756633.3393 275318.4836 197.5 168.5 29.0 - -

ALF-B-1B 763109.3445 274452.6409 217.5 170.5 47.0 - -

ALF-D-1A 763636.5637 273603.3927 238.0 172 66.0 - -

STN-1 762170.4565 274635.4089 215.3 173.3 42.0 - -

STN-18 763281.2464 273051.6394 235.7 173.7 62.0 - -

STN-5 763174.1058 274401.0113 217.5 175 42.5 - -

STN-36 757526.9265 275104.7569 227.8 175.8 52.0 - -

ALF-211 756704.88 274346.39 233.9 175.9 58.0 - -

STN-6 763150.6551 274298.7036 238.3 176.3 62.0 - -

ALF-C-1B 763777.2169 274096.5402 221.8 176.8 45.0 - -

ALF-B-1A 763080.0538 274326.3739 238.3 177.3 61.0 - -

ALF-A-1A 762108.9952 274666.1788 215.1 179.1 36.0 - -

STN-2 762169.2163 274477.9824 238.8 179.3 59.5 - -

STN-21 757991.2554 275023.983 228.9 179.9 49.0 - -

CPT-1 757312.781 275092.9785 228.1 180.1 48.0 - -

STN-38 756627.4792 275066.939 212.7 180.2 32.5 - -

STN-4 762661.3758 274401.6476 237.5 181 56.5 - -

EAD-3 763325.5609 273394.0483 236.4 182.9 53.5 - -

EAD-2 763379.7279 273782.2322 236.6 183.1 53.5 - -

STN-57 756917.6547 274723.5832 213.1 184.1 29.0 - -

STN-27 758187.7191 274759.2665 231.5 184.2 47.3 - -

CPT-4 763325.5609 273394.0483 236.4 184.4 52.0 - -

STN-30 756290.8525 275146.3617 228.2 184.7 43.5 - -

STN-23 757772.2115 275143.2129 204.3 184.8 19.5 - -

ALF-P-4C 760848.97 274709.73 216.9 185.9 31.0 88.9 97.0

STN-56 756494.9875 274616.5321 218.0 187.01 31.0 - -

STN-28 758357.9225 274887.9714 237.9 187.4 50.5 - -

STN-99A 761764.0773 273198.8155 235.1 187.6 47.5 - -

ALF-205C 763029.6706 274393.4234 216.0 188 28.0 105 83.0

ALF-214C 760629.4993 272887.4807 217.5 188 29.5 89.5 98.5

CPT-2 757198.4794 274921.1556 228.2 189.2 39.0 - -

STN-14 763321.4171 272796.0443 236.5 189.7 46.8 - -

STN-55 757459.0852 274815.7542 228.1 190.1 38.0 - -

STN-17 763360.6084 273625.7656 236.2 190.2 46.0 - -

STN-33 756634.8394 275154.2672 228.2 190.2 38.0 - -

STN-37 757058.1774 275140.122 227.9 190.4 37.5 - -

STN-24 757652.7389 274951.309 228.7 190.7 38.0 - -

STN-94 762024.2828 273543.6045 235.0 191 44.0 - -

WAD-1 756559.9766 275143.3159 227.9 191.4 36.5 - -

STN-22 757761.8712 275072.8049 229.1 192.1 37.0 - -

STN-19 758263.5909 274986.8102 230.5 193.5 37.0 - -

STN-86 762238.5872 274031.4912 236.3 194.3 42.0 - -

STN-25 757760.0909 274772.2916 228.3 194.5 33.8 - -

STN-40 757508.8063 274994.7896 227.7 195.7 32.0 - -

STN-93 761681.7763 273711.6053 235.2 197.2 38.0 - -

CPT-3 761427.5984 274310.6945 238.6 197.6 41.0 - -

STN-26 757962.7947 274748.5592 231.1 198.1 33.0 - -

CPT-5 761176.2058 273269.0562 236.6 198.6 38.0 - -

EAD-5 761238.0121 273671.1287 230.5 200.5 30.0 - -

ACC-1A 761621.217 271265.47 210.9 175.4 35.5 42.9 132.5

ACC-3A 758953.5762 271799.9713 215.7 185.7 30.0 88.7 97.0

ACC-5A 760667.1997 272171.4742 216.6 186.1 30.5 75.6 110.5
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Table 4-4

Upper and Lower Alluvium Distribution Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID
Easting

(ft TN NAD 27)

Northing

(ft TN NAD 27)

Ground Surface 

Elevation

 (ft NGVD 29)

Inferred Elevation 

of the  Base of  

Upper Alluvium

(ft NGVD 29)

Thickness of the 

Upper Alluvium

Inferred Elevation 

of the  Base of  

Lower Alluvium

(ft NGVD 29)

Thickness of the 

Lower Alluvium

ALF-203A 761491.0393 274563.6202 218.3 170.8 47.5 98.3 72.5

ALF-204A 762248.0808 274576.9138 214.6 179.6 35.0 92.1 87.5

ALF-206 763595.3863 274260.6192 222.3 175.3 47.0 - -

ALF-207A 757475.7365 275077.378 228.0 167 61.0 100 67.0

ALF-208A 757007.111 275110.7311 227.6 - - 86.6 -

ALF-209A 756445.2373 275230.6067 206.3 174.6 31.7 82.3 92.3

ALF-210A 758553.2768 273341.9165 216.2 180.2 36.0 72.2 108.0

ALF-213A 763675.472 273432.551 237.7 175.7 62.0 77.2 98.5

ALF-215 762415.5545 272221.4121 212.3 168.8 43.5 - -

ALF-216 761860.3116 271867.3427 212.9 183.4 29.5 - -

ALF-217A 763616.395 272986.837 237.4 166.4 71.0 47.4 119.0

ALF-EW-S03 762410.679 272667.175 218.3 173.3 45.0 - -

PMW-02C 761656.243 274668.268 216.5 174.5 42.0 89.5 85.0

PMW-04C 761680.825 274584.239 217.5 174.5 43.0 91.5 83.0

PMW-07C 761868.578 274637.275 215.6 175.6 40.0 96.6 79.0

PMW-10C 762303.086 272664.531 218.8 167.8 51.0 90.8 77.0

PMW-11C 762304.874 272540.013 214.4 167.4 47.0 73.9 93.5

PMW-14C 762622.102 272725.878 237.1 166.1 71.0 99.1 67.0

B-14A 755911.3102 276246.6579 - - - 70 -

B-9A 757714.9437 277622.5523 - - - 57 -

PW-2 759979.3939 271483.66 - - - 65.02 -

PW-4 759472.0562 272274.2655 - - - 74.51 -

ALF-201A 761532.8108 272769.8226 218.6 - - 89.6 -

ALF-202A 762443.3323 272640.54 217.5 - - 70.5 -

Notes:

Soil Boring and Cone Penetration Testing location information based on data provided by TVA and Stantec (e.g., well logs, well inspection 

report).

Ground surface elevations are based on survey datum and/or well completion data.

ft TN NAD 27 -  Feet Tennessee North American Datum of 1927

ft NGVD 29 - Feet Nation Geodetic Vertical Datum of 1929
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Table 4-5

Summary of Literature Referenced Hydraulic Properties

TVA Allen Fossil Plant

Memphis, Tennessee

Lithology Loess Terrace Deposits Alluvium Upper Claiborne Confining Unit

Kxy 27.9 200 1

Kz 1.27 1 6.78E-04

Kxy 3.28 - 150.92 118.11 - 390.42 2.0E-05 - 3.0

Kz 8.5E-05 - 2.29  4.9E-06 - 2.0E-02

Kxy 90 - 390 2.0E-05 - 5.0E-05

Kz 5.0E-06 - 2.5E-03

Reed (2003) Kxy 120 - 390

U.S. Dept. of Energy (1981) Kxy 283.5 - 992

Arthur & Taylor (1988) Kz 1.00E-05

Notes:

Kxy - Horizontal Hydraulic Conductivity in feet per day

Kz - Vertical Hydraulic Conductivity in feet per day

Clark & Hart (2009)

Charmichael, et al. (2018)

Jazaei, et al. (2018)
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Table 4-6

Summary of Slug Testing Horizontal Hydraulic Conductivity Test Results By Well

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID Test Test Date

Horizontal Hydraulic 

Conductivity 

(ft/day)

Average Horizontal 

Hydraulic 

Conductivity 

(ft/day)

Horizontal Hydraulic 

Conductivity 

(cm/sec)

Average Horizontal 

Hydraulic 

Conductivity 

(cm/sec)

Solution Method 

(AQTESOLV)

Slug In (1) 12/5/18 2.80 9.86E-04

Slug In (2) 12/5/18 2.62 9.26E-04

Slug In (3) 12/6/18 2.64 9.32E-04

Slug Out (1) 12/5/18 2.03 7.16E-04

Slug Out (2) 12/5/18 2.72 9.60E-04

Slug Out (3) 12/6/18 2.94 1.04E-03

Slug-In (1) 12/19/18 8.97 3.16E-03

Slug-In (2) 12/19/18 8.81 3.11E-03

Slug-In (3) 12/19/18 8.92 3.15E-03

Slug-Out (1) 12/19/18 9.01 3.18E-03

Slug-Out (2) 12/19/18 8.83 3.12E-03

Slug-Out (3) 12/19/18 8.62 3.04E-03

Slug In (1) 8/20/17 38.96 1.37E-02

Slug In (2) 8/20/17 40.15 1.42E-02

Slug In (3) 8/20/17 38.32 1.35E-02

Slug Out (1) 8/20/17 42.77 1.51E-02

Slug Out (2) 8/20/17 45.13 1.59E-02

Slug Out (3) 8/20/17 44.76 1.58E-02

Slug In (1) 8/30/17 25.46 8.98E-03

Slug In (2) 8/30/17 24.80 8.75E-03

Slug In (3) 8/30/17 25.31 8.93E-03

Slug Out (1) 8/30/17 29.37 1.04E-02

Slug Out (2) 8/30/17 25.93 9.15E-03

Slug Out (3) 8/30/17 27.33 9.64E-03

Slug In (1) 8/30/17 15.47 5.46E-03

Slug In (2) 8/30/17 16.09 5.68E-03

Slug Out (1) 8/30/17 15.90 5.61E-03

Slug Out (2) 8/30/17 17.29 6.10E-03

Slug Out (3) 8/30/17 17.41 6.14E-03

Slug In (1) 8/30/17 135.90 4.79E-02

Slug In (2) 8/30/17 72.70 2.56E-02

Slug In (3) 8/30/17 64.36 2.27E-02

Slug Out (1) 8/30/17 75.08 2.65E-02

Slug Out (2) 8/30/17 72.69 2.56E-02

Slug In (1) 8/30/17 164.7 5.81E-02

Slug In (2) 8/30/17 120.5 4.25E-02

Slug In (3) 8/30/17 157.6 5.56E-02

Slug Out (1) 8/30/17 170.3 6.01E-02

Slug Out (2) 8/30/17 166.5 5.87E-02

Slug Out (3) 8/30/17 172.5 6.09E-02

Slug In (1) 8/28/17 126.9 4.48E-02

Slug In (1)-2 8/28/17 119.3 4.21E-02

Slug In (1)-3 8/28/17 114.2 4.03E-02

Slug In (2) 8/28/17 115.5 4.07E-02

Slug In (3) 8/28/17 132.6 4.68E-02

Slug Out (1) 8/28/17 135.8 4.79E-02

Slug Out (2) 8/28/17 159.6 5.63E-02

Slug Out (3) 8/28/17 139.3 4.91E-02

ALF-217 2.63 9.26E-04 Bouwer-Rice

ALF-209 41.68 1.47E-02 Bouwer-Rice

PMW-04A 8.86 3.13E-03 Bouwer-Rice

ALF-214 26.37 9.30E-03 Bouwer-Rice

ALF-216 16.43 5.80E-03 Bouwer-Rice

ALF-P-4S 84.15 2.97E-02 Bouwer-Rice

ACC-5B 158.7 5.60E-02 Bouwer-Rice

ALF-201B 130.4 4.60E-02 Bouwer-Rice
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Table 4-6

Summary of Slug Testing Horizontal Hydraulic Conductivity Test Results By Well

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID Test Test Date

Horizontal Hydraulic 

Conductivity 

(ft/day)

Average Horizontal 

Hydraulic 

Conductivity 

(ft/day)

Horizontal Hydraulic 

Conductivity 

(cm/sec)

Average Horizontal 

Hydraulic 

Conductivity 

(cm/sec)

Solution Method 

(AQTESOLV)

Slug In (1) 8/29/17 137.8 4.86E-02

Slug In (2) 8/29/17 149.1 5.26E-02

Slug In (3) 8/29/17 158.7 5.60E-02

Slug Out (1) 8/29/17 172.9 6.10E-02

Slug Out (2) 8/29/17 161.3 5.69E-02

Slug Out (3) 8/29/17 172.3 6.08E-02

Slug In (1) 8/29/17 421.1 1.49E-01

Slug In (2) 8/29/17 406.5 1.43E-01

Slug In (3) 8/29/17 399.0 1.41E-01

Slug Out (1) 8/29/17 428.0 1.51E-01

Slug Out (2) 8/29/17 442.2 1.56E-01

Slug Out (3) 8/29/17 403.3 1.42E-01

Slug In (1) 8/29/17 110.4 3.89E-02

Slug In (2) 8/29/17 110.5 3.90E-02

Slug In (3) 8/29/17 119.6 4.22E-02

Slug Out (1) 8/29/17 115.9 4.09E-02

Slug Out (2) 8/29/17 115.2 4.06E-02

Slug Out (3) 8/29/17 118.7 4.19E-02

Slug In (1) 8/29/17 191.60 6.76E-02

Slug In (2) 8/29/17 183.70 6.48E-02

Slug In (3) 8/29/17 182.80 6.45E-02

Slug Out (1) 8/29/17 205.30 7.24E-02

Slug Out (2) 8/29/17 207.90 7.33E-02

Slug Out (3) 8/29/17 206.20 7.27E-02

Slug In (1) 12/12/18 16.16 5.70E-03

Slug In (2) 12/12/18 16.28 5.74E-03

Slug In (3) 12/12/18 16.26 5.74E-03

Slug Out (1) 12/12/18 18.39 6.49E-03

Slug Out (2) 12/12/18 17.91 6.32E-03

Slug Out (3) 12/12/18 17.47 6.16E-03

Slug In (1) 8/30/17 217.20 7.66E-02

Slug In (2) 8/30/17 237.90 8.39E-02

Slug In (3) 8/30/17 204.40 7.21E-02

Slug Out (1) 8/30/17 304.70 1.07E-01

Slug Out (2) 8/30/17 298.80 1.05E-01

Slug Out (3) 8/30/17 292.20 1.03E-01

Slug In (1) 12/6/18 423.90 1.50E-01

Slug In (2) 12/6/18 584.80 2.06E-01

Slug In (3) 12/6/18 495.50 1.75E-01

Slug In (4) 12/12/18 549.20 1.94E-01

Slug In (5) 12/12/18 561.20 1.98E-01

Slug In (6) 12/12/18 493.30 1.74E-01

Slug Out (1) 12/6/18 476.80 1.68E-01

Slug Out (2) 12/6/18 414.00 1.46E-01

Slug Out (3) 12/6/18 423.40 1.49E-01

Slug Out (4) 12/12/18 451.30 1.59E-01

Slug Out (5) 12/12/18 471.50 1.66E-01

Slug Out (6) 12/12/18 443.20 1.56E-01

ALF-202B 158.7 5.60E-02 Bouwer-Rice

ALF-203B 416.7 1.47E-01 Bouwer-Rice

ALF-204B 115.1 4.06E-02 Bouwer-Rice

ALF-205B 196.3 6.92E-02 Bouwer-Rice

ALF-213B 17.08 6.02E-03 Bouwer-Rice

ALF-214B 259.2 9.14E-02 Bouwer-Rice

ALF-217B 482.34 1.70E-01 Bouwer-Rice
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Table 4-6

Summary of Slug Testing Horizontal Hydraulic Conductivity Test Results By Well

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID Test Test Date

Horizontal Hydraulic 

Conductivity 

(ft/day)

Average Horizontal 

Hydraulic 

Conductivity 

(ft/day)

Horizontal Hydraulic 

Conductivity 

(cm/sec)

Average Horizontal 

Hydraulic 

Conductivity 

(cm/sec)

Solution Method 

(AQTESOLV)

Slug-In (1) 12/19/18 23.21 8.19E-03

Slug-In (2) 12/19/18 22.56 7.96E-03

Slug-In (3) 12/19/18 23.08 8.14E-03

Slug-Out (1) 12/19/18 23.43 8.27E-03

Slug-Out (2) 12/19/18 23.34 8.23E-03

Slug-Out (3) 12/19/18 23.99 8.46E-03

Slug In (1) 8/16/17 137.2 4.84E-02

Slug In (2) 8/16/17 96.75 3.41E-02

Slug In (3) 8/16/17 113.7 4.01E-02

Slug Out (1) 8/16/17 146.7 5.18E-02

Slug Out (2) 8/16/17 141.7 5.00E-02

Slug Out (3) 8/16/17 141.0 4.97E-02

Slug In (1) 8/16/17 36.80 1.30E-02

Slug In (2) 8/16/17 36.40 1.28E-02

Slug In (3) 8/16/17 36.35 1.28E-02

Slug Out (1) 8/16/17 37.87 1.34E-02

Slug Out (2) 8/16/17 35.13 1.24E-02

Slug Out (3) 8/16/17 36.87 1.30E-02

Slug In (1) 8/17/17 79.16 2.79E-02

Slug In (2) 8/17/17 84.58 2.98E-02

Slug In (3) 8/17/17 90.84 3.20E-02

Slug Out (1) 8/17/17 98.96 3.49E-02

Slug Out (2) 8/17/17 87.96 3.10E-02

Slug Out (3) 8/17/17 97.70 3.45E-02

Slug In (1) 8/17/17 53.27 1.88E-02

Slug In (2) 8/17/17 51.31 1.81E-02

Slug In (3) 8/17/17 51.72 1.82E-02

Slug Out (1) 8/17/17 53.62 1.89E-02

Slug Out (2) 8/17/17 52.15 1.84E-02

Slug Out (3) 8/17/17 53.23 1.88E-02

Slug In (1) 8/18/17 170.3 6.01E-02

Slug In (2) 8/18/17 194.0 6.84E-02

Slug In (3) 8/18/17 213.2 7.52E-02

Slug Out (1) 8/18/17 206.9 7.30E-02

Slug Out (2) 8/18/17 216.8 7.65E-02

Slug Out (3) 8/18/17 206.7 7.29E-02

Slug In (1) 8/18/17 156.10 5.51E-02

Slug In (2) 8/18/17 143.10 5.05E-02

Slug In (3) 8/20/17 166.30 5.87E-02

Slug Out (1) 8/18/17 180.20 6.36E-02

Slug Out (2) 8/18/17 174.50 6.16E-02

Slug Out (3) 8/20/17 172.80 6.10E-02

Slug In (1) 8/29/17 44.49 1.57E-02

Slug In (2) 8/29/17 47.02 1.66E-02

Slug In (3) 8/29/17 46.08 1.63E-02

Slug Out (1) 8/29/17 54.45 1.92E-02

Slug Out (2) 8/29/17 54.24 1.91E-02

Slug Out (3) 8/29/17 54.62 1.93E-02

PMW-04B 23.3 8.21E-03 Bouwer-Rice

ALF-201A 129.5 4.57E-02 Bouwer-Rice

ALF-202A 36.57 1.29E-02 Bouwer-Rice

ALF-203A 89.87 3.17E-02 Bouwer-Rice

ALF-204A 52.55 1.85E-02 Bouwer-Rice

ALF-205A 201.3 7.10E-02 Bouwer-Rice

ALF-207A 165.5 5.84E-02 Bouwer-Rice

ALF-209A 50.15 1.77E-02 Bouwer-Rice
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Table 4-6

Summary of Slug Testing Horizontal Hydraulic Conductivity Test Results By Well

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID Test Test Date

Horizontal Hydraulic 

Conductivity 

(ft/day)

Average Horizontal 

Hydraulic 

Conductivity 

(ft/day)

Horizontal Hydraulic 

Conductivity 

(cm/sec)

Average Horizontal 

Hydraulic 

Conductivity 

(cm/sec)

Solution Method 

(AQTESOLV)

Slug In (1) 8/16/17 14.05 4.96E-03

Slug In (2) 8/16/17 13.01 4.59E-03

Slug In (3) 8/16/17 14.14 4.99E-03

Slug Out (1) 8/16/17 14.60 5.15E-03

Slug Out (2) 8/16/17 15.21 5.37E-03

Slug Out (3) 8/16/17 15.32 5.40E-03

Slug Out (1) 8/15/17 232.70 8.21E-02

Slug Out (2) 8/15/17 226.50 7.99E-02

Slug Out (3) 8/15/17 221.80 7.82E-02

Slug In (1) 12/12/18 512.10 1.81E-01

Slug In (2) 12/12/18 507.40 1.79E-01

Slug In (3) 12/12/18 511.30 1.80E-01

Slug Out (1) 12/12/18 514.30 1.81E-01

Slug Out (2) 12/12/18 491.00 1.73E-01

Slug Out (3) 12/12/18 516.60 1.82E-01

Slug In (2) 8/30/17 7.07 2.50E-03

Slug In (3) 8/30/17 7.05 2.49E-03

Slug In (4) 8/30/17 7.11 2.51E-03

Slug Out (1) 8/30/17 7.14 2.52E-03

Slug Out (2) 8/30/17 7.21 2.54E-03

Slug Out (3) 8/30/17 7.66 2.70E-03

Slug In (1) 12/12/18 6.81 2.40E-03

Slug In (2) 12/12/18 7.17 2.53E-03

Slug In (3) 12/12/18 7.08 2.50E-03

Slug Out (1) 12/12/18 9.03 3.19E-03

Slug Out (2) 12/12/18 8.45 2.98E-03

Slug Out (3) 12/12/18 8.27 2.92E-03

Slug In (1) 8/30/17 110.2 3.89E-02

Slug In (2) 8/30/17 100.5 3.55E-02

Slug In (3) 8/30/17 96.93 3.42E-02

Slug Out (1) 8/30/17 110.0 3.88E-02

Slug Out (2) 8/30/17 108.3 3.82E-02

Slug Out (3) 8/30/17 112.6 3.97E-02

Slug In (1) 8/30/17 75.00 2.65E-02

Slug In (2) 8/30/17 85.73 3.02E-02

Slug In (3) 8/30/17 96.25 3.40E-02

Slug Out (1) 8/30/17 88.57 3.12E-02

Slug Out (2) 8/30/17 90.42 3.19E-02

Slug Out (3) 8/30/17 92.68 3.27E-02

Slug In (1) 8/30/17 42.46 1.50E-02

Slug In (2) 8/30/17 43.07 1.52E-02

Slug In (3) 8/30/17 41.51 1.46E-02

Slug Out (1) 8/30/17 36.22 1.28E-02

Slug Out (2) 8/30/17 38.08 1.34E-02

Slug Out (3) 8/30/17 40.47 1.43E-02

Slug-In (1) 12/19/18 90.03 3.18E-02

Slug-In (2) 12/19/18 82.52 2.91E-02

Slug-In (3) 12/19/18 79.41 2.80E-02

Slug-Out (1) 12/19/18 75.49 2.66E-02

Slug-Out (2) 12/19/18 77.96 2.75E-02

Slug-Out (3) 12/19/18 78.53 2.77E-02

Notes:

ft/day - feet per day

cm/sec - centimeters per second

Aqtesolv - Aquifer Test Solver

Bouwer-Rice - a solution for slug testing results

PMW-04C 80.66 2.85E-02 Bouwer-Rice

ACC-5A 40.30 1.42E-02 Bouwer-Rice

ALF-210A 14.39 5.08E-03 Bouwer-Rice

ALF-212A 227.0 8.01E-02 Bouwer-Rice

ALF-213A 508.78 1.79E-01 Bouwer-Rice

ALF-214A 7.21 2.54E-03 Bouwer-Rice

ALF-217A 7.80 2.75E-03 Bouwer-Rice

ACC-1A 106.4 3.75E-02 Bouwer-Rice

ACC-3A 88.11 3.11E-02 Bouwer-Rice

Page 4 of 4



Table 4-7

Summary of Step-Drawdown Test Aquifer Analysis

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID
Flowrate (Q)

(gpm)

Drawdown (s)

(ft)

s/Q

(ft/gpm)

Specific 

Capacity 

(gpm/ft)

Transmissivity

(gpd/ft)

Transmissivity

(ft
2
/day)

Geometric Mean 

of Transmissivity

(ft
2
/day)

Horizontal 

Hydraulic 

Conductivity

(ft/day)*

5.2 3.33 0.64 1.56 2,345.9 314.9

8.9 5.70 0.64 1.56 2,343.3 314.5

14.6 9.71 0.66 1.50 2,256.1 302.8

5.27 1.888 0.36 2.79 4,187.0 562.0

11.15 3.794 0.34 2.94 4,408.3 591.7

17.1 5.696 0.33 3.00 4,503.2 604.4

24.53 8.12 0.33 3.02 4,531.4 608.2

Notes

gpm - gallons per minute

ft - feet

ft
2
 - square feet

* Calculated based on the geometric mean of transmissivity and saturated thickness of 28 and 31 ft at EW-N02 and EW-S03, respectively (Stantec, 2019).

EW-N02

EW-S03

310.7

591.6

11.1

19.1
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Table 4-8

Summary of Constant Rate Test Aquifer Analysis

TVA-ALF

Memphis, Tennessee

Extraction Well Monitoring Well
Transmissivity

(ft
2
/day)

Horizontal Hydraulic 

Conductivity

(ft/day)*

PMW-2A 4,230

PMW-4A 5,700

PMW-7A 4,186

PMW-10A 17,320

ALF-202 21,490

PMW-11A 7,876

PMW-14A 7,799

Extraction Well Statistic
Transmissivity

(ft
2
/day)

Minimum 4,186

Maximum 5,700

Standard Deviation 862

Mean 4,705

Geometric Mean 4,656

Minimum 7,799

Maximum 21,490

Standard Deviation 6,892

Mean 13,621

Geometric Mean 12,297

Notes

166

397

* - Calculated based on the calculated geometric mean and a saturated thickness of 28 and 31 ft at EW-N02 

and EW-S03, respectively (Stantec, 2019).

EW-N02

EW-S03

EW-N02

EW-S03
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Table 4-9

Alluvial Aquifer Vertical Hydraulic Conductivity Laboratory Test Results

TVA Allen Fossil Plant

Memphis, Tennessee

Sample 

Location

Permeability Test 

Date

Average Vertical 

Hydraulic 

Conductivity 

(ft/day)

Average Vertical 

Hydraulic 

Conductivity 

(cm/s)

Estimated Sample 

Elevation

(ft NGVD 29)

HA-1 10/23/2009 1.11E-01 3.90E-05 232.50

HA-4 10/23/2009 1.21E-01 4.26E-05 229.00

HA-5 10/23/2009 2.36E-01 8.34E-05 231.50

HA-9 10/23/2009 1.53E-01 5.38E-05 232.00

STN-1 9/17/2009 2.00E-04 7.04E-08 180.25

STN-1 11/17/2009 3.97E-01 1.40E-04 183.03

STN-2 9/17/2009 1.47E-04 5.17E-08 201.75

STN-2 11/17/2009 3.17E-03 1.12E-06 221.54

STN-2A 1/8/2010 3.83E-04 1.35E-07 228.25

STN-3 11/17/2009 1.15E-01 4.05E-05 219.87

STN-4 11/17/2009 9.35E-01 3.30E-04 220.62

STN-5 11/17/2009 1.03E+00 3.62E-04 185.01

STN-6 10/23/2009 1.04E-01 3.66E-05 226.00

STN-6 11/17/2009 1.50E+01 5.30E-03 222.97

STN-7 9/16/2009 2.58E-02 9.11E-06 205.25

STN-7 11/17/2009 1.53E+02 5.38E-02 222.38

STN-8 11/17/2009 7.17E-01 2.53E-04 221.12

STN-8A 1/8/2010 4.17E-04 1.47E-07 232.25

STN-9 11/17/2009 1.03E-02 3.63E-06 185.69

STN-9 -- 5.67E-05 2.00E-08 192.25

STN-10 11/17/2009 3.06E-03 1.08E-06 226.55

STN-11 11/17/2009 8.73E-01 3.08E-04 225.96

STN -11R -- 8.50E-03 3.00E-06 225.75

STN -11R -- 1.50E-05 5.30E-09 199.75

STN -11R -- 1.13E-01 4.00E-05 215.75

STN -11R -- 1.96E-01 6.90E-05 209.75

STN-12 11/17/2009 1.41E-01 4.97E-05 179.48

STN-13 11/17/2009 1.05E-02 3.72E-06 221.78

STN-14 11/17/2009 3.91E-01 1.38E-04 219.44

STN-17 -- 1.73E+03 6.10E-01 231.00

STN-17 -- 5.95E+02 2.10E-01 231.00

STN-19 4/13/2012 4.54E-02 1.60E-05 230.50

STN-19 4/18/2012 2.21E-02 7.80E-06 230.50

STN-19A 4/18/2012 3.40E-02 1.20E-05 230.50

STN-22A 4/18/2012 9.64E-02 3.40E-05 229.10

STN-22A 4/18/2012 2.21E-02 7.80E-06 229.10

STN-22A 4/19/2012 3.69E-02 1.30E-05 229.10

STN-30 11/3/2015 3.69E-02 1.30E-05 228.20

STN-32 11/3/2015 7.09E-03 2.50E-06 215.30

STN-33A 11/3/2015 7.09E-02 2.50E-05 227.90
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Sample 

Location

Permeability Test 

Date

Average Vertical 

Hydraulic 

Conductivity 

(ft/day)

Average Vertical 

Hydraulic 

Conductivity 

(cm/s)

Estimated Sample 

Elevation

(ft NGVD 29)

STN-35 11/11/2015 8.22E-02 2.90E-05 201.90

STN-37 11/3/2015 1.50E-02 5.30E-06 27.25

STN-74 11/3/2015 7.09E-05 2.50E-08 236.80

STN-78 11/3/2015 1.53E-05 5.40E-09 238.30

STN-80 11/11/2015 2.49E-04 8.80E-08 235.10

Notes:

ft/day - feet per day

cm/s - centimeters per second

ft NGVD 29 - Feet Nation Geodetic Vertical Datum of 1929
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Table 4-10

Alluvial Aquifer Monitoring Well Distribution Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID Facility / Location

Groundwater Model 

Hydrogeologic Zone within 

Alluvial Aquifer

2019 RIR Hydrogeologic Zone 

within Alluvial Aquifer

Transducer 

Depth

(ft btoc)

Screened Interval                    

(ft bgs)

Top of Screen

(ft btoc)

Top of Screen

(ft NGVD 29)

Bottom of Screen

(ft btoc)

Bottom of Screen

(ft NGVD 29)

Screen Length    

(ft)

Bottom of Well 

Elevation

(ft NGVD 29)

ALF-P-4S Northwest of East Ash Disposal Area Lower Alluvium Shallow 49 30.7-50.7 29.7 186.2 49.7 166.2 20.0 165.8

ALF-P-4 Northwest of East Ash Disposal Area Lower Alluvium Intermediate 64 69.7-79.8 71.7 149.5 81.8 139.4 10.1 138.2

ALF-201 South of East Ash Disposal Area Lower Alluvium Shallow 49 19.6-46.2 23.3 198.9 49.9 172.3 26.6 171.5

ALF-201B South of East Ash Disposal Area Lower Alluvium Intermediate 64 79.6-89.6 83.9 138.8 93.9 128.8 10.0 128.4

ALF-201A South of East Ash Disposal Area Lower Alluvium Deep 64 116.4-126.4 120.3 102.2 130.3 92.2 10.0 91.8

ALF-202 South of East Ash Disposal Area Upper Alluvium Mounded 43 19.5-40.7 23.4 196.8 44.6 175.6 21.2 175.4

ALF-202B South of East Ash Disposal Area Lower Alluvium Intermediate 64 80.8-90.8 84.1 136.7 94.1 126.7 10.0 126.3

ALF-202A South of East Ash Disposal Area Lower Alluvium Deep 64 137.4-147.4 140.1 80.1 150.1 70.1 10.0 69.7

ALF-203 North of East Ash Disposal Area Upper Alluvium Mounded 53 29.3-50.3 33.1 189.3 54.1 168.3 21.0 168.3

ALF-203B North of East Ash Disposal Area Lower Alluvium Intermediate 64 80.4-90.4 83.9 138.5 93.9 128.5 10.0 128.1

ALF-203A North of East Ash Disposal Area Lower Alluvium Deep 64 108.3-118.3 112.3 110.0 122.3 100.0 10.0 99.6

ALF-204 North of East Ash Disposal Area Lower Alluvium Shallow 58 45.2-55.4 49.0 169.6 59.2 159.4 10.2 159.4

ALF-204B North of East Ash Disposal Area Lower Alluvium Intermediate 64 79.5-89.5 83.7 135.0 93.7 125.0 10.0 124.6

ALF-204A North of East Ash Disposal Area Lower Alluvium Deep 64 106.1-116.1 110.3 108.5 120.3 98.5 10.0 98.1

ALF-205 North of East Ash Disposal Area Lower Alluvium Shallow 55 30.7-51.7 34.5 187.1 55.5 166.1 21.0 165.2

ALF-205B North of East Ash Disposal Area Lower Alluvium Intermediate 64 71.3-81.3 76.1 145.2 86.1 135.2 10.0 134.8

ALF-205A North of East Ash Disposal Area Lower Alluvium Deep 64 97-107 102.0 119.2 112.0 109.2 10.0 108.8

ALF-206 Northeast of East Ash Disposal Area Lower Alluvium Shallow 50 50.2-60.4 54.0 172.0 64.2 161.8 10.2 161.6

ALF-207 North of West Ash Disposal Area Upper Alluvium Shallow NA 24.9-56.3 28.7 202.9 60.1 171.5 31.4 170.9

ALF-207A North of West Ash Disposal Area Lower Alluvium Deep NA 117-127 121.0 111.0 131.0 101.0 10.0 100.6

ALF-208 North of West Ash Disposal Area Lower Alluvium Shallow NA 25-51.9 28.8 202.2 55.7 175.3 26.9 175.1

ALF-208A North of West Ash Disposal Area Lower Alluvium Deep NA 130.8-140.8 134.5 96.8 144.5 86.8 10.0 86.4

ALF-209 North of West Ash Disposal Area Upper Alluvium Shallow NA 10.9-32 14.6 193.9 35.7 172.8 21.1 172.8

ALF-209A North of West Ash Disposal Area Lower Alluvium Deep NA 114-124 118.3 92.3 128.3 82.3 10.0 81.9

ALF-210 South of Coal Power Plant Lower Alluvium Shallow 47 23.4-44.3 27.2 192.6 48.1 171.7 20.9 171.0

ALF-210A South of Coal Power Plant Lower Alluvium Deep 64 115.7-125.7 120.0 100.5 130.0 90.5 10.0 90.1

ALF-212 Southeast of East Ash Disposal Area Upper Alluvium Mounded 64 48-64 51.8 187.9 67.8 171.9 16.0 170.7

ALF-212A Southeast of East Ash Disposal Area Lower Alluvium Deep 64 155.5-165.5 159.4 80.3 169.4 70.3 10.0 69.9

ALF-213 East of East Ash Disposal Area Lower Alluvium Shallow 64 67.3-77.5 71.0 169.5 81.2 159.3 10.2 159.2

ALF-213B East of East Ash Disposal Area Lower Alluvium Intermediate 72 108-118 111.4 129.8 121.4 119.8 10.0 119.4

ALF-213A East of East Ash Disposal Area Lower Alluvium Deep 72 149-159 152.4 88.8 162.4 78.8 10.0 78.4

ALF-214 Southwest of East Ash Disposal Area Lower Alluvium Shallow 50 30.7-50.7 34.5 186.8 54.5 166.8 20.0 166.4

ALF-214B Southwest of East Ash Disposal Area Lower Alluvium Intermediate 64 79.2-89.2 82.9 138.3 92.9 128.3 10.0 127.9

ALF-214A Southwest of East Ash Disposal Area Lower Alluvium Deep 64 118.9-128.9 122.6 98.7 132.6 88.7 10.0 88.3

ALF-215 South of East Ash Disposal Area Upper Alluvium Mounded 29 15.9-25.9 20.0 196.4 30.0 186.4 10.0 186.0

ALF-216 ACC Plant (Alternate ALF-215 location) Lower Alluvium Shallow 54 35.3-55.3 39.6 177.6 59.6 157.6 20.0 157.2

ALF-217 East of East Ash Disposal Area Upper Alluvium Mounded 67 46-68 49.4 191.6 71.4 169.6 22.0 169.2

ALF-217B East of East Ash Disposal Area Lower Alluvium Intermediate 72 118-128 121.4 119.5 131.4 109.5 10.0 109.1

ALF-217A East of East Ash Disposal Area Lower Alluvium Deep 72 179-189 182.4 58.6 192.4 48.6 10.0 48.2

ACC-1A Adjacent to Production Well 1 Lower Alluvium Deep 64 156.2-166.2 160.1 54.7 170.1 44.7 10.0 44.3

ACC-3A Adjacent to Production Well 3 Lower Alluvium Deep 64 117-127 120.4 98.7 130.4 88.7 10.0 88.3

ACC-5A Adjacent to Production Well 5 Lower Alluvium Deep 55 129.8-139.8 133.6 86.8 143.6 76.8 10.0 76.4
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Table 4-10

Alluvial Aquifer Monitoring Well Distribution Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Well ID Facility / Location

Groundwater Model 

Hydrogeologic Zone within 

Alluvial Aquifer

2019 RIR Hydrogeologic Zone 

within Alluvial Aquifer

Transducer 

Depth

(ft btoc)

Screened Interval                    

(ft bgs)

Top of Screen

(ft btoc)

Top of Screen

(ft NGVD 29)

Bottom of Screen

(ft btoc)

Bottom of Screen

(ft NGVD 29)

Screen Length    

(ft)

Bottom of Well 

Elevation

(ft NGVD 29)

ACC-5B Adjacent to Production Well 5 Lower Alluvium Shallow 60 45.9-55.9 50.2 170.1 60.2 160.1 10.0 159.7

EW-N02 North of West Ash Disposal Area Upper Alluvium Mounded 35 16-36 19.9 200.4 39.9 180.4 20.0 179.9

PMW-02A North of West Ash Disposal Area Upper Alluvium Mounded 35 15-36 19.0 201.1 40.0 180.1 21.0 179.7

PMW-02B North of West Ash Disposal Area Lower Alluvium Intermediate 50 45-55 48.4 171.5 58.4 161.5 10.0 161.1

PMW-02C North of West Ash Disposal Area Lower Alluvium Deep 50 115-125 119.3 100.7 129.3 90.7 10.0 90.3

PMW-04A North of West Ash Disposal Area Upper Alluvium Mounded 35 15-36 19.3 201.5 40.3 180.5 21.0 180.1

PMW-04B North of West Ash Disposal Area Lower Alluvium Intermediate 52 48-58 52.0 169.0 62.0 159.0 10.0 158.6

PMW-04C North of West Ash Disposal Area Lower Alluvium Deep 52 115-125 119.3 101.6 129.3 91.6 10.0 91.2

PMW-07A North of West Ash Disposal Area Upper Alluvium Mounded 24 15-25 18.9 200.1 28.9 190.1 10.0 189.7

PMW-07B North of West Ash Disposal Area Lower Alluvium Intermediate 50 46-56 49.5 169.6 59.5 159.6 10.0 159.2

PMW-07C North of West Ash Disposal Area Lower Alluvium Deep 50 108-118 112.5 106.6 122.5 96.6 10.0 96.3

EW-S03 South of East Ash Disposal Area Upper Alluvium Mounded 39 20-40 25.9 194.9 45.9 174.9 20.0 174.4

PMW-10A South of East Ash Disposal Area Upper Alluvium Mounded 38 18-39 22.6 199.7 43.6 178.7 21.0 178.3

PMW-10B South of East Ash Disposal Area Lower Alluvium Intermediate 54 59-69 62.9 159.5 72.9 149.5 10.0 149.1

PMW-10C South of East Ash Disposal Area Lower Alluvium Deep 54 139-149 142.0 80.3 152.0 70.3 10.0 69.9

PMW-11A South of East Ash Disposal Area Upper Alluvium Mounded 33 13-34 16.6 201.5 37.6 180.5 21.0 180.1

PMW-11B South of East Ash Disposal Area Lower Alluvium Intermediate 50 54-64 57.3 160.6 67.3 150.6 10.0 150.2

PMW-11C South of East Ash Disposal Area Lower Alluvium Deep 50 135-145 139.0 79.0 149.0 69.0 10.0 68.6

PMW-14A South of East Ash Disposal Area Upper Alluvium Mounded 55 35-56 38.5 201.8 59.5 180.8 21.0 180.4

PMW-14B South of East Ash Disposal Area Lower Alluvium Intermediate 71 76-86 79.5 161.0 89.5 151.0 10.0 150.6

PMW-14C South of East Ash Disposal Area Lower Alluvium Deep 71 147-157 151.9 88.6 161.9 78.6 10.0 78.2

Notes:

ft btoc = feet below top of casing

ft NGVD 29 = feet National Geodetic Vertical Datum of 1929

ft = feet

RIR = Remedial Investigation Report (Stantec,  2019b)
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Table 4-11

Alluvial Aquifer Horizontal Hydraulic Gradients

TVA Allen Fossil Plant

Memphis, Tennessee

ALF-202 ALF-212 ALF-215
Direction

(degrees azimuth)

Direction

(16-wind)

Magnitude

(ft/ft)

9/20/2017 204.62 204.20 202.79 175.5 South 0.0044

10/16/2017 203.83 203.76 202.09 180.4 South 0.0042

11/13/2017 204.58 204.56 202.41 181.2 South 0.0052

12/26/2018* 207.82 206.66 205.66 168.0 South-Southeast 0.0054

Gauging Date PMW-02A PMW-04A ALF-EW-N02
Direction

(degrees azimuth)

Direction

(16-wind)

Magnitude

(ft/ft)

12/26/2018* 206.38 205.95 208.21 250.7 West-Southwest 0.0599

Gauging Date ALF-EW-N02 PMW-02A PMW-07A
Direction

(degrees azimuth)

Direction

(16-wind)

Magnitude

(ft/ft)

12/26/2018* 208.21 206.38 208.15 341.3 North-Northwest 0.0187

Average 0.0163

ALF-201 ALF-204 ALF-213
Direction

(degrees azimuth)

Direction

(16-wind)

Magnitude

(ft/ft)

5/30/2017 201.15 202.96 202.04 188.6 South 0.0010

9/20/2017 187.56 180.64 183.29 16.3 North-Northeast 0.0036

10/16/2017 185.49 184.99 184.86 53.8 Northeast 0.0003

11/13/2017 188.88 192.87 190.70 186.5 South 0.0021

12/26/2018* 198.80 201.78 199.09 168.0 South-Southeast 0.0019

Gauging Date ALF-202B ALF-204B ALF-205B
Direction

(degrees azimuth)

Direction

(16-wind)

Magnitude

(ft/ft)

9/20/2017 185.96 180.67 180.51 16.9 North-Northeast 0.0029

10/16/2017 185.10 185.14 185.04 93.7 East 0.0001

11/13/2017 188.74 192.91 192.72 187.0 South 0.0022

12/26/2018* 197.41 201.85 201.50 182.4 South 0.0023

Gauging Date ALF-202A ALF-204A ALF-205A
Direction

(degrees azimuth)

Direction

(16-wind)

Magnitude

(ft/ft)

9/20/2017 186.08 180.81 180.70 16.1 North-Northeast 0.0029

10/16/2017 185.20 185.14 185.15 347.9 North-Northwest 0.0000

11/13/2017 188.87 193.02 192.89 188.8 South 0.0022

12/26/2018* 197.56 201.89 201.68 186.2 South 0.0023

Average 0.0018

Notes

NAVD29 - National Geodetic Vertical Datum of 1929

degrees azimuth - Direction measured in degrees from north (positive values indicate direction measured clockwise from north)

16-wind - Direction specified using the eight principal directions and the eight half directions with 22.5 degrees separating each

ft/ft - Feet per foot

* December groundwater elevations shown were based on automated pressure transducer values at 00:00 on December 

26, 2018

Lower Alluvial Aquifer

Gauging Date

Groundwater Elevation (ft NAVD29) Calculated Vector Components

Upper Alluvial Aquifer

Gauging Date

Groundwater Elevation (ft NAVD29) Calculated Vector Components
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Table 4-12a

Alluvial Aquifer Vertical Hydraulic Gradients in Co-Located Monitoring Wells: Upper and Lower Alluvium

TVA Allen Fossil Plant

Memphis, Tennessee

TOS

(ft NAVD29)

BOS

(ft NAVD29)

GWE

(ft NAVD29)

TOS

(ft NAVD29)

BOS

(ft NAVD29)

GWE

(ft NAVD29)

TOS

(ft NAVD29)

BOS

(ft NAVD29)

GWE

(ft NAVD29) UA-I UA-D UA I D UA I D UA-I UA-D UA-I UA-D

9/20/2017 204.62 185.96 186.08 -18.66 -18.54 TRUE TRUE TRUE 186.18 131.30 74.70 -0.340 -0.166

10/16/2017 203.83 185.10 185.20 -18.73 -18.63 TRUE TRUE TRUE 186.18 131.30 74.70 -0.341 -0.167

11/13/2017 204.58 188.74 188.87 -15.84 -15.71 TRUE TRUE TRUE 186.18 131.30 74.70 -0.289 -0.141

12/26/2018 207.82 197.41 197.56 -10.41 -10.26 TRUE TRUE TRUE 186.18 131.30 74.70 -0.190 -0.092

9/20/2017 189.69 181.76 181.75 -7.93 -7.94 TRUE TRUE TRUE 178.79 133.40 110.10 -0.175 -0.116

10/16/2017 189.23 184.46 184.46 -4.77 -4.77 FALSE TRUE TRUE 178.76 133.40 110.10 -0.105 -0.069

11/13/2017 193.14 191.07 192.09 -2.07 -1.05 TRUE TRUE TRUE 178.79 133.40 110.10 -0.046 -0.015

12/26/2018 203.20 201.60 201.66 -1.60 -1.54 TRUE TRUE TRUE 178.79 133.40 110.10 -0.035 -0.022

9/20/2017 204.20 - 185.23 - -18.97 TRUE - TRUE 179.90 - 75.30 - -0.181

10/16/2017 203.76 - 185.02 - -18.74 TRUE - TRUE 179.90 - 75.30 - -0.179

11/13/2017 204.56 - 189.18 - -15.38 TRUE - TRUE 179.90 - 75.30 - -0.147

12/26/2018 206.66 - 197.84 - -8.82 TRUE - TRUE 179.90 - 75.30 - -0.084

ALF-217 12/26/2018 191.62 169.62 213.66 119.47 109.47 197.98 58.55 48.55 198.63 -15.68 -15.03 TRUE TRUE TRUE 180.62 114.47 53.55 -0.237 -0.118 -0.237 -0.118

PMW-02 12/26/2018 201.09 180.09 206.38 171.50 161.50 201.94 100.71 90.71 202.04 -4.44 -4.34 TRUE TRUE TRUE 190.59 166.50 95.71 -0.184 -0.046 -0.184 -0.046

PMW-04 12/26/2018 201.53 180.53 205.95 168.99 158.99 202.01 101.57 91.57 202.00 -3.94 -3.95 TRUE TRUE TRUE 191.03 163.99 96.57 -0.146 -0.042 -0.146 -0.042

PMW-07 12/26/2018 200.10 190.10 208.14 169.55 159.55 201.97 106.59 96.59 202.18 -6.17 -5.96 TRUE TRUE TRUE 195.10 164.55 101.59 -0.202 -0.064 -0.202 -0.064

PMW-10 12/26/2018 199.71 178.71 208.56 159.46 149.46 197.85 80.29 70.29 197.85 -10.71 -10.71 TRUE TRUE TRUE 189.21 154.46 75.29 -0.308 -0.094 -0.308 -0.094

PMW-11 12/26/2018 201.47 180.47 206.73 160.63 150.63 197.86 78.99 68.99 197.68 -8.87 -9.05 TRUE TRUE TRUE 190.97 155.63 73.99 -0.251 -0.077 -0.251 -0.077

PMW-14 12/26/2018 201.80 180.80 209.26 161.00 151.00 197.87 88.58 78.58 197.92 -11.39 -11.34 TRUE TRUE TRUE 191.30 156.00 83.58 -0.323 -0.105 -0.323 -0.105

Notes:

Co-Located Well Group  Generalized name of wells completed in close proximity with different screened intervals.

TOS  Elevation of Top of Screen

BOS  Elevation of Bottom of Screen

GWE  Groundwater Elevation

ft  feet

NAVD29  North American Vertical Datum of 1929

UA Upper Alluvium

S  Shallow Well

D  Deep Well

UA-I  Comparison between Upper Alluvium and the Lower Alluvium Intermediate Well

UA-D  Comparison between Upper Alluvium and Lower Alluvium Deep Well

Delta H  Difference in groundwater elevation between wells

Calculation Point   For submerged screens the calculation point is equal to the mid point elevation of the screen.  For partially submerged wells the calculation point is mid point of the wetted screen interval.

Vertical Gradient  Calculated as Delta H / (Calculation Point for Shallower Well - Calculation Point for Deeper well)

ft/ft  Feet per foot

Delta H (ft)

Co-Located Well 

Group

Gauging 

Date

Upper Alluvium Well Details Lower Alluvium Intermediate Well Details Lower Alluvium Deep Well Details Submerged Calculation Point (ft NAVD29) Vertical Gradient (ft/ft) Average Vertical Gradient (ft/ft)

ALF-202 196.78 175.58 136.30 126.30

ALF-203 189.29 168.29 138.40 128.40

ALF-212 187.90 171.90 - - -0.148

79.70 69.70 -0.290 -0.142

110.10 110.10 -0.090 -0.056

80.30 70.30 -
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Table 4-12b

Alluvial Aquifer Vertical Hydraulic Gradients in Co-Located Monitoring Wells: Shallow, Intermediate and Deep Zones of the Lower Alluvium

TVA Allen Fossil Plant

Memphis, Tennessee

TOS

(ft NAVD29)

BOS

(ft NAVD29)

GWE

(ft NAVD29)

TOS

(ft NAVD29)

BOS

(ft NAVD29)

GWE

(ft NAVD29)

TOS

(ft NAVD29)

BOS

(ft NAVD29)

GWE

(ft NAVD29) S-I S-D I-D S I D S I D S-I S-D I-D S-I S-D I-D

9/20/2017 187.56 186.66 186.74 -0.90 -0.82 0.08 FALSE TRUE TRUE 179.94 133.80 97.20 -0.020 -0.010 0.002

10/16/2017 185.49 184.96 185.04 -0.53 -0.45 0.08 FALSE TRUE TRUE 178.90 133.80 97.20 -0.012 -0.006 0.002

11/13/2017 188.88 188.59 188.71 -0.29 -0.17 0.12 FALSE TRUE TRUE 180.60 133.80 97.20 -0.006 -0.002 0.003

12/26/2018 198.80 198.07 198.30 -0.73 -0.50 0.23 FALSE TRUE TRUE 185.56 133.80 97.20 -0.014 -0.006 0.006

9/20/2017 180.64 180.67 180.81 0.03 0.17 0.14 TRUE TRUE TRUE 164.48 130.40 103.40 0.001 0.003 0.005

10/16/2017 184.99 185.14 185.14 0.15 0.15 0.00 TRUE TRUE TRUE 164.48 130.40 103.40 0.004 0.002 0.000

11/13/2017 192.84 192.91 193.02 0.07 0.18 0.11 TRUE TRUE TRUE 164.48 130.40 103.40 0.002 0.003 0.004

12/26/2018 201.78 201.85 201.89 0.07 0.11 0.04 TRUE TRUE TRUE 164.48 130.40 103.40 0.002 0.002 0.001

9/20/2017 181.16 180.51 180.70 -0.65 -0.46 0.19 FALSE TRUE TRUE 173.64 140.20 114.10 -0.019 -0.008 0.007

10/16/2017 183.73 185.04 185.15 1.31 1.42 0.11 FALSE TRUE TRUE 174.93 140.20 114.10 0.038 0.023 0.004

11/13/2017 191.43 192.72 192.89 1.29 1.46 0.17 TRUE TRUE TRUE 176.62 140.20 114.10 0.035 0.023 0.007

12/26/2018 200.60 201.50 201.68 0.90 1.08 0.18 TRUE TRUE TRUE 176.62 140.20 114.10 0.025 0.017 0.007

9/20/2017 184.01 - 182.90 - -1.11 - FALSE - TRUE 177.76 - 106.00 - -0.015 -

10/16/2017 182.11 - 182.77 - 0.66 - FALSE - TRUE 176.81 - 106.00 - 0.009 -

11/13/2017 190.63 - 191.42 - 0.79 - FALSE - TRUE 181.07 - 106.00 - 0.011 -

9/20/2017 182.58 - 182.73 - 0.15 - FALSE - TRUE 178.92 - 91.80 - 0.002 -

10/16/2017 182.24 - 182.60 - 0.36 - FALSE - TRUE 178.75 - 91.80 - 0.004 -

11/13/2017 192.56 - 191.36 - -1.20 - FALSE - TRUE 183.91 - 91.80 - -0.013 -

9/20/2017 182.59 - 182.36 - -0.23 - FALSE - TRUE 177.70 - 87.30 - -0.003 -

10/16/2017 182.37 - 182.25 - -0.12 - FALSE - TRUE 177.59 - 87.30 - -0.001 -

11/13/2017 191.77 - 191.31 - -0.46 - FALSE - TRUE 182.29 - 87.30 - -0.005 -

9/20/2017 186.66 - 186.84 - 0.18 - FALSE - TRUE 179.17 - 95.50 - 0.002 -

10/16/2017 184.30 - 184.55 - 0.25 - FALSE - TRUE 177.99 - 95.50 - 0.003 -

11/13/2017 188.95 - 189.58 - 0.63 - FALSE - TRUE 180.32 - 95.50 - 0.007 -

12/26/2018 200.14 - 200.72 - 0.58 - TRUE - TRUE 182.13 - 95.50 - 0.007 -

ALF-213 12/26/2018 169.40 159.20 199.08 129.83 119.83 199.49 88.81 78.81 199.92 0.41 0.84 0.43 TRUE TRUE TRUE 164.30 124.83 83.81 0.010 0.010 0.010 0.010 0.010 0.010

9/20/2017 187.53 187.28 187.22 -0.25 -0.31 -0.06 FALSE TRUE TRUE 177.12 93.70 133.30 -0.003 -0.007 0.0015

10/16/2017 185.16 185.02 184.94 -0.14 -0.22 -0.08 FALSE TRUE TRUE 175.93 93.70 133.30 -0.002 -0.005 0.0020

11/13/2017 188.99 188.77 188.93 -0.22 -0.06 0.16 TRUE TRUE TRUE 177.20 93.70 133.30 -0.003 -0.001 -0.0040

12/26/2018 199.51 199.11 0.00 -0.40 - - TRUE TRUE - 177.20 93.70 - -0.005 - -

9/20/2017 181.49 180.70 - -0.79 - - FALSE TRUE - 174.00 144.45 - -0.027 - -

10/16/2017 183.06 182.26 - -0.80 - - FALSE TRUE - 174.78 144.45 - -0.026 - -

11/13/2017 191.08 190.78 - -0.30 - - TRUE TRUE - 177.00 144.45 - -0.009 - -

12/26/2018 201.30 200.31 - -0.99 - - TRUE TRUE - 177.00 144.45 - -0.030 - -

9/20/2017 187.71 - 187.91 - 0.20 - TRUE - TRUE 164.39 - 77.05 - 0.0023 -

10/16/2017 185.55 - 185.55 - 0.00 - TRUE - TRUE 164.39 - 77.05 - 0.0000 -

11/13/2017 188.21 - 188.30 - 0.09 - TRUE - TRUE 164.39 - 77.05 - 0.0010 -

12/26/2018 198.29 - 198.07 - -0.22 - TRUE - TRUE 164.39 - 77.05 - -0.0025 -

Notes:

Co-Located Well Group  Generalized name of wells completed in close proximity with different screened intervals.

TOS  Elevation of Top of Screen

BOS  Elevation of Bottom of Screen

GWE  Groundwater Elevation

ft  feet

NAVD29  North American Vertical Datum of 1929

S  Shallow Well

I  Intermediate Well

D  Deep Well

S-I  Comparison between Shallow and Intermediate Well

S-D  Comparison between Shallow and Deep Well

I-D  Comparison between Intermediate and Deep Well

Delta H  Difference in groundwater elevation between wells

Calculation Point   For submerged screens the calculation point is equal to the mid point elevation of the screen.  For partially submerged wells the calculation point is mid point of the wetted screen interval.

Vertical Gradient  Calculated as Delta H / (Calculation Point for Shallower Well - Calculation Point for Deeper well)

ft/ft  Feet per foot

- Not applicable or not available

Submerged Calculation Point (ft NAVD29) Vertical Gradient (ft/ft) Average Vertical Gradient (ft/ft)

ALF-201 198.91 172.31 138.80 128.80

Co-Located Well 

Group

Gauging 

Date

Shallow Well Details Intermediate Well Details Deep Well Details Delta H (ft)

102.20 92.20 -0.013 -0.006 0.003

0.003

ALF-205 187.12 166.12 145.20 135.20

ALF-204 169.58 159.38 135.40 125.40

119.10 109.10 0.020 0.014 0.006

108.40 98.40 0.002 0.002

-

ALF-208 202.17 175.27 - - 96.80 86.80 - -0.002 -

ALF-207 202.91 171.51 - - 111.00 101.00 - 0.001

82.30 - -0.003 -

ALF-210 192.58 171.68 - - 100.50 90.50 - 0.005 -

ALF-209 193.92 172.82 - - 92.30

ALF-214 187.70 166.70 98.70 88.70

ACC-5 169.39 159.39 - -

138.30 128.30

ALF-P-4 187.50 166.50 149.50 139.40

-0.003 -0.005

82.05 72.05 - 0.0002 -

- - -0.023 - -

-0.0002
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Table 4-13

Upper Claiborne Confining Unit Vertical Hydraulic Conductivity Test Results TVA 

Allen Fossil Plant

Memphis, Tennessee

Sample 

Location

Permeability Test 

Date

Average Vertical 

Hydraulic 

Conductivity 

(ft/day)

Average Vertical 

Hydraulic 

Conductivity 

(cm/s)

Sample Interval 

Elevation

(ft NGVD 29)

ALF-203A 9/5/2017 4.22E-06 1.49E-09 128.3-128.7 

ALF-204A 9/5/2017 1.78E-06 6.27E-10 128.6-129.0 

ALF-205A 9/5/2017 1.15E-05 4.05E-09 118.4-118.8

ALF-207A 9/5/2017 6.94E-05 2.45E-08 137.6-138.0 

ALF-208A 9/5/2017 3.03E-05 1.07E-08 147.3-147.7 

ALF-209A 9/5/2017 8.96E-05 3.16E-08 133.4’-133.8

ALF-210A 9/5/2017 1.72E-03 6.06E-07 147.6-148.0

ACC-3A 9/5/2017 1.17E-06 4.11E-10 137.6-138.0 

ACC-5A 9/5/2017 2.60E-06 9.16E-10 148.6-149.0

ALF-205C 9/5/2017 2.20E-06 7.76E-10 117.1-117.4

ALF-212C 9/5/2017 3.94E-06 1.39E-09 247.4-247.7

ALF-214C 9/5/2017 2.30E-06 8.13E-10 138.7-139.0

ALF-P-4C 9/5/2017 3.06E-06 1.08E-09 138.0-138.3 

Notes:

ft/day - feet per day

cm/s - centimeters per second

ft NGVD 29 - Feet Nation Geodetic Vertical Datum of 1929
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Table 6-1

Summary Hydraulic Conductivity Applied to the Model

TVA Allen Fossil Plant

Memphis, Tennessee

Kxy Kz Minimum Maximum Average Minimum Maximum Average

1 Silt 4.74E-02 4.70E-03 * * * 8.50E-03 2.34E-01 7.20E-02

2 Poorly Graded Sand 300 30 1.55E+01 1.73E+02 6.65E+01 * * *

3 Clay 2.37E-03 2.37E-03 * * * 1.50E-05 2.62E+00 2.39E-01

4 Sand with Clay/Silt 10 0.001 3.10E-03 1.59E+02 2.72E+01 3.83E-04 9.35E-01 1.58E-01

5 Gravel 500 50 * * * * * *

6 Ash 8.50E-02 8.50E-02 * * * 8.50E-02** 8.50E-02** 8.50E-02**

7 Coarse-Grained Sand 375 3.75 6.81E+00 5.85E+02 1.56E+02 * * *

8 Upper Claiborne Confining Unit 3.50E-05 3.50E-06 * * * 1.17E-06 1.72E-03 1.49E-04

9 Loess 27.9 12.7 * * * * * *

10 Terrace Deposits 200 20 * * * * * *

Notes:

** - Only one sample was available

Model 

Zone 

Number

Soil Type

* - No Site Specific Data available

Kxy - Horizontal Hydraulic Conductivity in the x-direction and y-direction

Kz - Vertical Hydraulic Conductivity in the z-direction

Site-Specific Kxy Ranges Site-Specific Kz Ranges

Hydraulic Conductivity (Feet Per Day)

Hydraulic Conductivity Applied to the Model

Page 1 of 1



Table 6-2

Summary of Specific Storage and Specific Yield Values Applied to the Model

TVA Allen Fossil Plant

Memphis, Tennessee

Zone Soil Type Specific Storage Specific Yield

1 Silt 0.0001 0.20

2 Poorly Graded Sand 0.0011 0.37

3 Clay 0.0001 0.05

4 Sand with Clay/Silt 0.0001 0.20

5 Gravel 0.0001 0.42

6 Ash 0.0001 0.20

7 Sand with Coarse Grains 0.0011 0.35

8 Upper Claiborne Confining Unit 0.0001 0.05

9 Loess 0.0001 0.20

10 Terrace Deposits 0.00001 0.37

Notes

Values were assigned based on literature values cited in Jazaei, et al. (2018), Heath (1983), 

Morris & Johnson (1967), and the 2004 API Interactive LNAPL Guide
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Table 6-3

Average Biweekly Precipitation and the Model Applied Recharge Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Stress Period

Total Biweekly 

Precipitation 

(inches)

Precipitation 

(in/day)

Recharge 

Zone 1 - 8% 

(in/day)

Recharge Zone 

2 - 15% 

(in/day)

Recharge Zone 

3 - 0% (in/day)

1 2.43 1.74E-01 1.39E-02 2.60E-02 0.00E+00

2 1.83 1.31E-01 1.05E-02 1.96E-02 0.00E+00

3 0.39 2.79E-02 2.23E-03 4.18E-03 0.00E+00

4 0.75 5.36E-02 4.29E-03 8.04E-03 0.00E+00

5 2.70 1.93E-01 1.54E-02 2.89E-02 0.00E+00

6 1.10 7.86E-02 6.29E-03 1.18E-02 0.00E+00

7 0.87 6.21E-02 4.97E-03 9.32E-03 0.00E+00

8 2.09 1.49E-01 1.19E-02 2.24E-02 0.00E+00

9 3.02 2.16E-01 1.73E-02 3.24E-02 0.00E+00

10 1.60 1.14E-01 9.14E-03 1.71E-02 0.00E+00

11 2.08 1.49E-01 1.19E-02 2.23E-02 0.00E+00

12 2.37 1.69E-01 1.35E-02 2.54E-02 0.00E+00

13 2.23 1.59E-01 1.27E-02 2.39E-02 0.00E+00

14 1.38 9.86E-02 7.89E-03 1.48E-02 0.00E+00

15 2.53 1.81E-01 1.45E-02 2.71E-02 0.00E+00

16 2.64 1.89E-01 1.51E-02 2.83E-02 0.00E+00

17 2.21 1.58E-01 1.26E-02 2.37E-02 0.00E+00

18 4.56 3.26E-01 2.61E-02 4.89E-02 0.00E+00

19 1.48 1.06E-01 8.46E-03 1.59E-02 0.00E+00

20 0.01 7.14E-04 5.71E-05 1.07E-04 0.00E+00

21 2.55 1.82E-01 1.46E-02 2.73E-02 0.00E+00

22 1.81 1.29E-01 1.03E-02 1.94E-02 0.00E+00

23 1.47 1.05E-01 8.40E-03 1.58E-02 0.00E+00

24 0.02 1.43E-03 1.14E-04 2.14E-04 0.00E+00

25 1.11 7.93E-02 6.34E-03 1.19E-02 0.00E+00

26 6.15 4.39E-01 3.51E-02 6.59E-02 0.00E+00

27 2.47 1.76E-01 1.41E-02 2.65E-02 0.00E+00

28 1.55 1.11E-01 8.86E-03 1.66E-02 0.00E+00

29 4.06 2.90E-01 2.32E-02 4.35E-02 0.00E+00

30 5.65 4.04E-01 3.23E-02 6.05E-02 0.00E+00

31 5.13 3.66E-01 2.93E-02 5.50E-02 0.00E+00

32 0.76 5.43E-02 4.34E-03 8.14E-03 0.00E+00

33 3.02 2.16E-01 1.73E-02 3.24E-02 0.00E+00

34 3.03 2.16E-01 1.73E-02 3.25E-02 0.00E+00

35 4.47 3.19E-01 2.55E-02 4.79E-02 0.00E+00

36 1.16 8.29E-02 6.63E-03 1.24E-02 0.00E+00

37 1.79 1.28E-01 1.02E-02 1.92E-02 0.00E+00

38 0.18 1.29E-02 1.03E-03 1.93E-03 0.00E+00

39 1.86 1.33E-01 1.06E-02 1.99E-02 0.00E+00

40 0.59 4.21E-02 3.37E-03 6.32E-03 0.00E+00

41 3.69 2.64E-01 2.11E-02 3.95E-02 0.00E+00

42 0.95 6.79E-02 5.43E-03 1.02E-02 0.00E+00

43 1.15 8.21E-02 6.57E-03 1.23E-02 0.00E+00
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Table 6-3

Average Biweekly Precipitation and the Model Applied Recharge Summary

TVA Allen Fossil Plant

Memphis, Tennessee

Stress Period

Total Biweekly 

Precipitation 

(inches)

Precipitation 

(in/day)

Recharge 

Zone 1 - 8% 

(in/day)

Recharge Zone 

2 - 15% 

(in/day)

Recharge Zone 

3 - 0% (in/day)

44 2.66 1.90E-01 1.52E-02 2.85E-02 0.00E+00

45 1.19 8.50E-02 6.80E-03 1.28E-02 0.00E+00

46 2.11 1.51E-01 1.21E-02 2.26E-02 0.00E+00

47 2.12 1.51E-01 1.21E-02 2.27E-02 0.00E+00

48 2.53 1.81E-01 1.45E-02 2.71E-02 0.00E+00

49 2.46 1.76E-01 1.41E-02 2.64E-02 0.00E+00

50 1.39 9.93E-02 7.94E-03 1.49E-02 0.00E+00

51 3.18 2.27E-01 1.82E-02 3.41E-02 0.00E+00

52 1.73 1.24E-01 9.89E-03 1.85E-02 0.00E+00

Notes

in/day - inches per day
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Table 6-4

Transient Constant Heads Applied to the Mississippi River and Lake McKellar

TVA Allen Fossil Plant

Memphis, Tennessee

Stress Period Start Date End Date

Transient 

Constant Head 

Elevation (feet)

1 1/1/2017 1/14/2017 194.34

2 1/15/2017 1/28/2017 197.75

3 1/29/2017 2/11/2017 198.88

4 2/12/2017 2/25/2017 191.75

5 2/26/2017 3/11/2017 192.88

6 3/12/2017 3/25/2017 196.88

7 3/26/2017 4/8/2017 195.00

8 4/9/2017 4/22/2017 202.15

9 4/23/2017 5/6/2017 204.02

10 5/7/2017 5/20/2017 214.51

11 5/21/2017 6/3/2017 208.93

12 6/4/2017 6/17/2017 200.96

13 6/18/2017 7/1/2017 195.43

14 7/2/2017 7/15/2017 196.11

15 7/16/2017 7/29/2017 190.96

16 7/30/2017 8/12/2017 190.55

17 8/13/2017 8/26/2017 183.73

18 8/27/2017 9/9/2017 187.44

19 9/10/2017 9/23/2017 181.97

20 9/24/2017 10/7/2017 176.80

21 10/8/2017 10/21/2017 182.35

22 10/22/2017 11/4/2017 187.40

23 11/5/2017 11/18/2017 192.19

24 11/19/2017 12/2/2017 188.49

25 12/3/2017 12/16/2017 182.62

26 12/17/2017 12/30/2017 186.45

27 12/31/2017 1/13/2018 187.16

28 1/14/2018 1/27/2018 188.85

29 1/28/2018 2/10/2018 191.00

30 2/11/2018 2/24/2018 201.30

31 2/25/2018 3/10/2018 215.33

32 3/11/2018 3/24/2018 212.39

33 3/25/2018 4/7/2018 202.72

34 4/8/2018 4/21/2018 208.31

35 4/22/2018 5/5/2018 206.83

36 5/6/2018 5/19/2018 197.58

37 5/20/2018 6/2/2018 198.82

38 6/3/2018 6/16/2018 194.88

39 6/17/2018 6/30/2018 194.56

40 7/1/2018 7/14/2018 198.59

41 7/15/2018 7/28/2018 190.63

42 7/29/2018 8/11/2018 187.56
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Table 6-4

Transient Constant Heads Applied to the Mississippi River and Lake McKellar

TVA Allen Fossil Plant

Memphis, Tennessee

Stress Period Start Date End Date

Transient 

Constant Head 

Elevation (feet)

43 8/12/2018 8/25/2018 185.93

44 8/26/2018 9/8/2018 185.68

45 9/9/2018 9/22/2018 199.11

46 9/23/2018 10/6/2018 201.04

47 10/7/2018 10/20/2018 200.43

48 10/21/2018 11/3/2018 199.24

49 11/4/2018 11/17/2018 203.17

50 11/18/2018 12/1/2018 202.68

51 12/2/2018 12/15/2018 203.43

52 12/16/2018 12/31/2018 203.01
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Table 9-1

Summary of Groundwater Transport Parameters

TVA Allen Fossil Plant

Memphis, Tennessee

Coarse Sediments

(Sand and Gravel)

Fine Sediments

(Silt and Clay)
Reference

Effective Porosity 0.35-0.42 0.05-0.20
Jazaei, et al. (2018), Heath (1938), and 

Morris & Johnson (1967)

Longitudinal Dispersivity (ft) 100 100 Gelhar et al  (1992)

Transverse Dispersivity (ft) 10 10 Gelhar et al  (1992)

Vertical Dispersivity (ft) 1 1 Gelhar et al  (1992)

Arsenic Distribution Coefficient  (cm
3
/g) 4.7 18.7 Site-specific Data

Bulk Density (g/cm
3
) 1.62 1.28 Jury (1986)

Zone 7 - Sand with Coarse Grains 0.0011 0.35 -

Zone 8 - upper Claiborne confining Unit 0.0001 0.05 -

Zone 9 - Loess 0.0001 0.2 -

Zone 10 - Terrace Deposits 0.00001 0.366 -

Notes:

ft - feet

cm
3
/g - cubic centimeter per gram

g/cm
3
 - grams per cubic centimeter
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APPENDIX A 
TRANSDUCER DATA HYDROGRAPHS 
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Tennessee Valley Authority
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Figure/Well  No.
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Title Groundwater Elevation Hydrograph
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Client/Project

Tennessee Valley Authority
Allen Fossil Plant (ALF)

Figure/Well  No.
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Title Groundwater Elevation Hydrograph
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Tennessee Valley Authority
Allen Fossil Plant (ALF)

Figure/Well  No.

7 (ALF-203, ALF-203A, ALF-203B)
Title Groundwater Elevation Hydrograph
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Client/Project

Tennessee Valley Authority
Allen Fossil Plant (ALF)

Figure/Well  No.

8 (ALF-204, ALF-204A, ALF-204B)
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall

0

1

2

3

4

5

175

180

185

190

195

200

205

210

215

220

225

2017-09 2017-12 2018-03 2018-06 2018-08 2018-11

Ho
ur

ly
 R

ai
nf

al
l (

in
ch

es
)

El
ev

at
io

n 
(ft

)

ALF-215 (Manual)

ALF-215 (Transducer)

Lake McKellar Elevation at ALF

Mississippi River Stage at Memphis

Hourly Rainfall

Legend



Client/Project

Tennessee Valley Authority
Allen Fossil Plant (ALF)

Figure/Well  No.

16 ALF-216
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall

0

1

2

3

4

5

175

180

185

190

195

200

205

210

215

220

225

2017-09 2017-12 2018-03 2018-06 2018-08 2018-11

Ho
ur

ly
 R

ai
nf

al
l (

in
ch

es
)

El
ev

at
io

n 
(ft

)

ALF-216 (Manual)

ALF-216 (Transducer)

Lake McKellar Elevation at ALF

Mississippi River Stage at Memphis

Hourly Rainfall

Legend



Client/Project

Tennessee Valley Authority
Allen Fossil Plant (ALF)

Figure/Well  No.

17 (ALF-217, ALF-217A, ALF-217B)
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Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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22 (PMW-04A, PMW-04B, PMW-04C)
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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23 (PMW-07A, PMW-07B, PMW-07C)
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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Allen Fossil Plant (ALF)
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24 (PMW-10A, PMW-10B, PMW-10C)
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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Figure/Well  No.

25 (PMW-11A, PMW-11B, PMW-11C)
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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Client/Project

Tennessee Valley Authority
Allen Fossil Plant (ALF)

Figure/Well  No.

26 (PMW-11A, PMW-11B, PMW-11C)
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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Client/Project

Tennessee Valley Authority
Allen Fossil Plant (ALF)

Figure/Well  No.

27 (PMW-14A, PMW-14B, PMW-14C)
Title Groundwater Elevation Hydrograph

With Surface Water and Rainfall
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APPENDIX B 
BORING LOGS 



3.5

5.0

4.3

4.0

3.5

4" Monitoring
Well Installed

Analytical
sample from
20.0' - 30.0'

--

--

--

--

--

0.0 - 5.0

5.0 - 10.0

10.0 - 16.0

16.0 - 19.0

19.0 - 29.0

Topsoil

Lean Clay, red-brown to
brown, moist, medium stiff

Sand, brown to gray, moist 
to wet, medium dense

- Becomes gray below

20.6'

218.1

201.9

0.4

16.6

Date/Time

Date/Time

Total Depth 

218.5 ft (NGVD29)

9/13/16 9/13/16Completed

J. Andrew

B. Bryant 29.4 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

D. Cooper

218.5

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/13/16

Description

TVA - ALF Well Installations

N 35°04'10.01", W 90°08'22.98" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

48.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-201

S
T

A
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T
E

C
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S
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70%

100%

72%

44%

35%



9.0

7.0

Analytical
sample from
30.0' - 40.0'

--

--

29.0 - 39.0

39.0 - 46.0

Sand, brown to gray, moist 
to wet, medium dense 
(Continued)

Silty Sand, dark gray, wet,
medium dense, with trace
organics

Bottom of Hole

178.5

170.5

40.0

48.0

Description

TVA - ALF Well Installations

N 35°04'10.01", W 90°08'22.98" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

48.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-201

S
T

A
N

T
E

C
/F

M
S
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100

100

90

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

10.0'

9.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Topsoil

Silty Sand (SM), light
brown, moist

Poorly Graded Sand (SP)
with clay, light brown,
moist

Lean Clay (CL), dark
brown, firm, moist

Clayey Sand (SC), light
brown, fine grained, moist

Poorly Graded Sand (SP),
brown, fine grained, moist
to wet

217.9'

212.4'

210.4'

202.4'

200.4'

0.5'

6.0'

8.0'

16.0'

18.0'

Completed8/22/17 8/24/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Mike Pilot

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

27.1 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole218.4'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.4 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201B

SUBSURFACE
Page:

90.0 ft

 N35°04'09.95", W90°08'22.66" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

100

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

10.0'

10.0'

10.0'

10.0'

36.0'

46.0'

56.0'

66.0'

Poorly Graded Sand (SP),
brown, fine grained, moist
to wet   (Continued)

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace gravel

Sand with SIlt (SP-SM),
gray, fine grained, wet to
wet,

Poorly Graded Sand (SP),
gray, fine grained, wet,
some silt

Poorly Graded Sand
(SP),brown, fine grained,
wet, trace gravel

182.4'

170.9'

164.4'

157.4'

36.0'

47.5'

54.0'

61.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.4 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201B

SUBSURFACE
Page:

90.0 ft

 N35°04'09.95", W90°08'22.66" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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30

0

0

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
90.0'

3.0'

0.0'

0.0'

76.0'

86.0'

90.0'

No recovery
from 76' to 96'

Poorly Graded Sand
(SP),brown, fine grained,
wet, trace gravel 
(Continued)

No recovery

No Refusal /
Bottom of Hole

142.4'

128.4'

76.0'

90.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.4 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201B

SUBSURFACE
Page:

90.0 ft

 N35°04'09.95", W90°08'22.66" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V
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 S
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83 --

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

5.0'

'

'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Topsoil

Silty Gravel (GM) with
Sand, fine to coarse
grained, dry

Poorly Graded Sand with
Silt, (SP-SM), brown, very
fine to fine grained, dry to
moist

Lean Clay (CL), brown,
firm, moist

Clayey Sand (SC), brown,
fine grained, medium moist

Poorly Graded Sand with
SIlt (SP-SM), brown, fine
grained, moist

218.1'

216.6'

209.6'

203.6'

201.6'

0.5'

2.0'

9.0'

15.0'

17.0'

Completed8/2/17 8/4/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

29.7 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole218.6'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.6 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201A

SUBSURFACE
Page:

181.0 ft

 N35°04'09.98", W90°08'22.84" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

'

'

'

'

36.0'

46.0'

56.0'

66.0'

Poorly Graded Sand with
SIlt (SP-SM), brown, fine
grained, moist 
(Continued)

Poorly Graded Sand (SP).
gray, fine grained, wet

Silty Sand (SM), gray, fine
grained, medium wet,
laminated with organic
matter

Poorly Graded Sand with
SIlt (SP-SM), gray,
medium grained, wet

182.6'

175.6'

164.6'

36.0'

43.0'

54.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.6 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201A

SUBSURFACE
Page:

181.0 ft

 N35°04'09.98", W90°08'22.84" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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60

75

100

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

6.0'

7.5'

'

10.0'

76.0'

86.0'

96.0'

106.0'

Poorly Graded Sand with
SIlt (SP-SM), gray,
medium grained, wet 
(Continued)

Well Graded Sand (SW),
gray, fine to coarse
grained, wet, trace gravel

Poorly Graded Sand (SP),
gray, medium grained,
very wet

140.6'

133.6'

78.0'

85.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.6 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201A

SUBSURFACE
Page:

181.0 ft

 N35°04'09.98", W90°08'22.84" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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40

90

100

50

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
146.0'

4.0'

9.0'

10.0'

5.0'

116.0'

126.0'

136.0'

146.0'

Trace gravel at
depth of 128'

Poorly Graded Sand (SP),
gray, medium grained,
very wet   (Continued)

Poorly Graded Sand with
Gravel (SP), gray, moist,
medium grained sand, fine
to coarse grained gravel

Fat Clay (CH), gray, firm,
moist

Well Graded Sand with Silt
and Gravel (SW-SM), gray,
medium to coarse grained
sand, fine to medium
grained gravel, wet,

Poorly Graded Sand
(SP),gray, medium
grained, very wet, trace
gravel (<5%)

99.6'

89.6'

85.1'

71.6'

119.0'

129.0'

133.5'

147.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.6 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201A

SUBSURFACE
Page:

181.0 ft

 N35°04'09.98", W90°08'22.84" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

--

--

146.0' -
156.0'

156.0' -
176.0'

10.0'

20.0'

156.0'

176.0'

During sonic
vibration the
center barrel
sank to a depth
of 181' in very
loose sand. No
samples were
recovered from
176' to 181'.

Poorly Graded Sand
(SP),gray, medium
grained, very wet, trace
gravel (<5%)   (Continued)

No Recovery

No Refusal /
Bottom of Hole

42.6'

37.6'

176.0'

181.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.6 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-201A

SUBSURFACE
Page:

181.0 ft

 N35°04'09.98", W90°08'22.84" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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4.6

5.0

4.1

4.5

9.0

4" Monitoring
Well Installed

Analytical
Sample from
19.0' - 29.0'

0.0 - 5.0

5.0 - 10.0

10.0 - 15.0

15.0 - 20.0

20.0 - 29.0

Topsoil

Lean Clay, dark brown,
moist to wet, medium stiff

Sand, brown to dark gray 
and gray, wet, medium 

dense 
- Becomes silty below 17.5'

Silty Sand, gray, wet,
medium dense

215.3

201.3

193.3

1.0

15.0

23.0

Date/Time

Date/Time

Total Depth 

216.3 ft (NGVD29)

9/14/16 9/14/16Completed

J. Andrew

B. Bryant 13.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

11.9 ft

Cooper

216.3

Well Installations

9/15/16

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/14/16

Description

TVA - ALF Well Installations

N 35°04'09.07", W 90°08'11.67" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

42.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-202
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5.5
Analytical
Sample from
29.0' - 39.0'

29.0 - 42.0

Silty Sand, gray, wet,
medium dense 
(Continued)

Bottom of Hole

174.3 42.0

Description

TVA - ALF Well Installations

N 35°04'09.07", W 90°08'11.67" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

42.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-202
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100

70

70

--

--

--

0.0' - 8.0'

8.0' - 18.0'

18.0' -
28.0'

8.0'

7.0'

7.0'

8.0'

18.0'

28.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Topsoil

Fat Clay (CH), gray, firm,
dry to moist

Well Graded Sand (SW),
light brown, medium to
coarse grained, dry to
moist

Poorly Graded Sand (SP),
brown, fine grained, dry to
moist

Well Graded Sand (SW),
brown, dry to moist, fine to
coarse grained (no
recovery 15' to 18')

Clayey Sand (SC), light
brown, medium to coarse
grained, moist to wet

Poorly Graded Sand (SP),
gray, fine grained, wet

217.0'

215.5'

209.5'

203.0'

199.5'

196.0'

0.5'

2.0'

8.0'

14.5'

18.0'

21.5'

Completed8/22/17 8/23/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Mike Pilot

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

28.2 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole217.5'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202B

SUBSURFACE
Page:

90.0 ft

 N35°04'09.09", W90°08'11.98" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

70

80

60

--

--

--

--

28.0' -
38.0'

38.0' -
48.0'

48.0' -
58.0'

58.0' -
68.0'

10.0'

7.0'

8.0'

6.0'

38.0'

48.0'

58.0'

68.0'

Poorly Graded Sand (SP),
gray, fine grained, wet 
(Continued)

Clayey Sand (SC), brown
to gray, fine grained, dense

Poorly Graded Sand (SP),
gray, fine grained, wet

Poorly Graded Sand with
Silt (SP-SM), brown to
gray, fine grained, wet

Poorly Graded Sand (SP),
gray, fine grained sand,
wet

179.5'

176.5'

169.5'

156.5'

38.0'

41.0'

48.0'

61.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202B

SUBSURFACE
Page:

90.0 ft

 N35°04'09.09", W90°08'11.98" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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90 --68.0' -
78.0'

9.0'

78.0'

Poorly Graded Sand (SP),
gray, fine grained sand,
wet   (Continued)

No Recovery

No Refusal /
Bottom of Hole

139.5'

127.5'

78.0'

90.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202B

SUBSURFACE
Page:

90.0 ft

 N35°04'09.09", W90°08'11.98" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

80

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

8.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Topsoil

Silty Clay (CL), dark
brown, moist

Silty Sand (SM), dark
brown, fine grained, wet

Sandy Silt (ML), brown to
gray, moist to wet, fine
grained sand

Poorly Graded Sand (SP),
gray, fine grained, wet

217.0'

202.5'

199.5'

195.5'

0.5'

15.0'

18.0'

22.0'

Completed7/28/17 7/30/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

27.9 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole217.5'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202A

SUBSURFACE
Page:

167.0 ft

 N35°04'09.08", W90°08'11.83" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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95

35

95

50

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

9.5'

3.5'

9.5'

5.0'

37.0'

47.0'

57.0'

67.0'

Poorly Graded Sand (SP),
gray, fine grained, wet 
(Continued)

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202A

SUBSURFACE
Page:

167.0 ft

 N35°04'09.08", W90°08'11.83" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



50

0

95

45

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

5.0'

0.0'

9.5'

4.5'

77.0'

87.0'

97.0'

107.0'

Poorly Graded Sand (SP),
gray, fine grained, wet 
(Continued)

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202A

SUBSURFACE
Page:

167.0 ft

 N35°04'09.08", W90°08'11.83" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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70

95

0

100

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

137.0' -
147.0'

7.0'

9.5'

0.0'

10.0'

117.0'

127.0'

137.0'

147.0'

Poorly Graded Sand (SP),
gray, fine grained, wet 
(Continued)

Fat Clay (CH), gray, stiff to
very stiff, wet

70.5' 147.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202A

SUBSURFACE
Page:

167.0 ft

 N35°04'09.08", W90°08'11.83" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

0

81

--

--

--

147.0' -
157.0'

157.0' -
159.0'

159.0' -
167.0'

10.0'

0.0'

6.5'

157.0'

159.0'

167.0'

Fat Clay (CH), gray, stiff to
very stiff, wet   (Continued)

Well Graded Sand (SW),
gray to brown, fine to
coarse grained, wet, trace
gravel

No Refusal /
Bottom of Hole

64.5'

50.5'

153.0'

167.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-202A

SUBSURFACE
Page:

167.0 ft

 N35°04'09.08", W90°08'11.83" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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6.0

10.0

10.0

4" Monitoring
Well Installed

--

--

--

0.0 - 6.0

6.0 - 16.0

16.0 - 26.0

Silty Sand with Gravel,
brown, slightly moist,
medium dense

Fat Clay, gray-brown,
moist, stiff to very stiff

Silty Sand, light brown,
slightly moist to moist,
medium dense, zones
clayey

- Clayey Sand from 15.0'
to 16.5'

Fat Clay, gray-brown,
moist, stiff

212.6

205.6

197.6

192.6

6.0

13.0

21.0

26.0

Date/Time

Date/Time

Total Depth 

218.6 ft (NGVD29)

9/14/16 9/14/16Completed

Thaxton

B. Bryant 26.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Young

218.6

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/14/16

Description

TVA - ALF Well Installations

N 35°04'27.68", W 90°08'23.98" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

51.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-203
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10.0

10.0

5.6

--

--

--

26.0 - 36.0

36.0 - 46.0

46.0 - 51.6

Sand, gray-brown and 
brown-gray, wet, dense, 
fine grained (Continued)

- Organics noted from 38.0'
- 41.0'

- Clayey zone from 39.0' to
40.0'

Bottom of Hole

167.0 51.6

Description

TVA - ALF Well Installations

N 35°04'27.68", W 90°08'23.98" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

51.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-203

S
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100

90

90

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

9.0'

9.0'

6.0'

16.0'

26.0'

Topsoil

Silty Sand (SM), brown,
fine grained, very dry to
moist,  organic material
throughout

Clayey Sand (SC), gray to
brown, fine grained, moist

Fat Clay (CH), gray to
brown, high plasticity, firm,
moist

Clayey Sand (SC), brown,
fine grained, moist

Sand with Clay (SP-SC),
gray to brown, medium
grained, moist

0.5' Fat Clay Lens (CH)
gray-orange mottled, soft
moist @ 27.5'

218.3'

215.8'

211.8'

208.8'

196.8'
195.8'

189.8'

0.5'

3.0'

7.0'

10.0'

22.0'
23.0'

29.0'

Completed8/15/17 8/16/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

29.1 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole218.8'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-203B

SUBSURFACE
Page:

92.0 ft

 N35°04'27.69", W90°08'24.25" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



90

100

100

100

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

9.0'

10.0'

10.0'

10.0'

36.0'

46.0'

56.0'

66.0'

Poorly Graded Sand (SP),
brown, medium grained,
moist   (Continued)

Clayey Sand (SC), gray to
brown, fine grained, moist,
0.5' Fat Clay Lens (CH) @
35'

Poorly Graded Sand (SP),
brown, medium grained,
moist to wet

Clayey Sand (SC), gray to
brown, fine grained, wet,
stratified organic material
(6-10mm).
8" Fat Clay Lens (CH) @
43'

Fat Clay with Sand (CH),
gray, high plasticity, very
soft, moist, fine grained
sand

Sand with Clay (SP-SC),
gray, fine grained, wet

Clayey Sand (SC), gray,
wet, fine grained sand

Poorly Graded Sand (SP)
with clay, gray, fine
grained, wet

Poorly Graded Sand (SP),
gray, fine to medium
grained, wet

184.8'

181.8'

179.8'

173.8'

170.8'

165.8'

163.8'

160.8'

34.0'

37.0'

39.0'

45.0'

48.0'

53.0'

55.0'

58.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-203B

SUBSURFACE
Page:

92.0 ft

 N35°04'27.69", W90°08'24.25" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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0

0

100

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
92.0'

0.0'

0.0'

6.0'

76.0'

86.0'

92.0'

Poorly Graded Sand (SP),
gray, fine to medium
grained, wet   (Continued)

Well Graded Sand (SW)
with gravel, gray, fine to
coarse grained sand and
gravel, very wet

No Refusal /
Bottom of Hole

131.8'

126.8'

87.0'

92.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-203B

SUBSURFACE
Page:

92.0 ft

 N35°04'27.69", W90°08'24.25" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N
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R
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O

G
.G

D
T

  1
1/

27
/1

7



100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Topsoil

Silty Sand with Gravel
(SM), fine to coarse
grained, moist

Silty Fat Clay (CH) with
sand, light brown, high
plasticity, stiff, moist

Silty Sand (SM), light
brown, moist, fine to
medium grained

Sandy Lean Clay (CL),
brown, firm, medium
plasticity, moist

Silty Fat Clay (CH), mottled
gray and brown, soft to
firm, high plasticity, moist

Clayey Sand (SC), gray to
brown, fine grained, stiff,
low plasticity, moist

Poorly Graded Sand (SP),
gray to light brown, fine
grained, wet

217.8'

212.3'
211.3'

208.3'

203.3'

197.3'

192.3'

0.5'

6.0'
7.0'

10.0'

15.0'

21.0'

26.0'

Completed7/31/17 8/1/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

29.2 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole218.3'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-203A

SUBSURFACE
Page:

129.0 ft

 N35°04'27.69", W90°08'24.12" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R
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G

 L
O

G
 -
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O

 R
O
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K

  A
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E
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G
.G

D
T

  1
1/

27
/1

7



95

100

85

80

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

9.5'

10.0'

8.5'

8.0'

37.0'

47.0'

57.0'

67.0'

Poorly Graded Sand (SP),
gray to light brown, fine
grained, wet   (Continued)

Poorly Graded Sand with
Silt (SP-SM), gray green,
wet, fine grained
6" lens of Fat Clay (CH),
gray green, stiff, wet, high
plasticity

1' layer of Silty Fat Clay
(CH), gray green, stiff, wet,
high plasticity

176.3'

148.3'

42.0'

70.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-203A

SUBSURFACE
Page:

129.0 ft

 N35°04'27.69", W90°08'24.12" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
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57
70
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V
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P
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 F
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S
M
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P

H
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 L
O

G
.G

D
T

  1
1/

27
/1

7



100

80

75

55

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

10.0'

8.0'

7.5'

5.5'

77.0'

87.0'

97.0'

107.0'

Well Graded Sand (SW),
gray, fine to medium
grained, wet, trace round
gravel   (Continued)

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace round gravel

127.3' 91.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-203A

SUBSURFACE
Page:

129.0 ft

 N35°04'27.69", W90°08'24.12" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
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G
.G

D
T

  1
1/

27
/1

7



2.0'

100

100

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
129.0'

10.0'

10.0'

117.0'

127.0'

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace round gravel 
(Continued)

Well Graded Sand (SW),
brownish gray, fine to
coarse grained, wet, trace
round gravel

Sandy Lean Clay (CL),
gray, firm, low plasticity,
wet

Lean Clay (CL), gray,
medium plasticity, very
stiff, wet, some fine sand
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 127.8' to 128.3')

No Refusal /
Bottom of Hole

103.3'

98.3'

94.3'

89.3'

115.0'

120.0'

124.0'

129.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-203A

SUBSURFACE
Page:

129.0 ft

 N35°04'27.69", W90°08'24.12" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
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57
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 -
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E

V
.G

P
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-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



5.0

8.0

10.0

4" Monitoring
Well Installed

--

--

--

0.0 - 6.0

6.0 - 16.0

16.0 - 26.0

BAG-1

BAG-2

BAG-3

Topsoil

Lean Clay with Sand,
brown, moist, medium stiff

Lean to Fat Clay, brown,
moist, medium stiff

Becomes dark gray 
below 15.0'

214.3

209.8

0.5

5.0

Date/Time

Date/Time

Total Depth 

214.8 ft (NGVD29)

9/13/16 9/14/16Completed

Thaxton

B. Bryant 24.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Young

214.8

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/13/16

Description

TVA - ALF Well Installations

N 35°04'28.14", W 90°08'14.94" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

56.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-204

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  A

LF
_P

R
O

JE
C

T
.G

P
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 F
M

S
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-G
R

A
P

H
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 L
O

G
.G

D
T

  1
0/

5/
16

83%

80%

100%



10.0

7.0

4.0

Analytical
Sample from
34.5 to 35.0'

--

--

--

26.0 - 36.0

36.0 - 46.0

46.0 - 56.0

Lean to Fat Clay, brown, 
moist, medium stiff 
(Continued)

Sand, dark gray, wet,
dense

Bottom of Hole

171.8

158.8

43.0

56.0

Description

TVA - ALF Well Installations

N 35°04'28.14", W 90°08'14.94" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

56.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-204

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  A

LF
_P

R
O
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C

T
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P
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M

S
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H
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G
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D
T

  1
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5/
16

100%

70%

40%



83

90

100

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

5.0'

9.0'

10.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Topsoil

Silty Sand (SM), brown,
fine grained, moist, FILL

Poorly Graded Sand (SP)
with Silt, brown, fine
grained, dry to moist

Silty Sand (SM), brown,
fine grained, moist

Clayey Sand (SC), brown,
very fine to fine grained,
moist

Fat Clay (CH), brown with
gray mottling, high
plasticity, firm, moist

Fat Clay (CH), gray, high
plasticity, firm, moist,
brown and white mottling

Clayey Sand (SC), gray,
fine grained, wet

Fat Clay (CH), gray, high
plasticity, soft, moist

214.0'

212.5'
211.5'

208.5'
207.5'

197.5'

192.5'

190.5'

0.5'

2.0'
3.0'

6.0'
7.0'

17.0'

22.0'

24.0'

Completed8/16/17 8/17/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

25.1 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole214.5'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.5 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-204B

SUBSURFACE
Page:

91.0 ft

 N35°04'28.14", W90°08'15.35" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V
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 S
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G
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100

50

100

70

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

10.0'

5.0'

10.0'

7.0'

36.0'

46.0'

56.0'

66.0'

Fat Clay (CH), gray, high
plasticity, soft, moist 
(Continued)

Clayey Sand (SC), gray,
fine grained, wet, brown
mottling

Poorly Graded Sand (SP),
gray, fine grained, wet

Well Graded Sand with
Gravel (SW), brown, fine to
coarse grained, very wet

Well Graded Sand (SW)
with gravel, brown, fine to
coarse grained, wet

180.5'

171.5'

158.5'

151.5'

34.0'

43.0'

56.0'

63.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.5 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-204B

SUBSURFACE
Page:

91.0 ft

 N35°04'28.14", W90°08'15.35" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N
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H
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O

G
.G

D
T

  1
1/

27
/1

7



100

93

--

--

66.0' -
76.0'

76.0' -
91.0'

10.0'

14.0'

76.0'

91.0'

Well Graded Sand (SW)
with gravel, brown, fine to
coarse grained, wet 
(Continued)

No Refusal /
Bottom of Hole

123.5' 91.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.5 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-204B

SUBSURFACE
Page:

91.0 ft

 N35°04'28.14", W90°08'15.35" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL
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P

H
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O

G
.G

D
T

  1
1/

27
/1

7



100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Top Soil

Silty Sand (SM), light
brown, fine grained, moist

Silty Lean Clay (CL),
brown, low to medium
plasticity, soft to firm, moist

Silty Lean Clay (CL), gray,
low to medium plasticity,
firm, moist

Silty Lean Clay (CL), gray,
low to medium plasticity,
firm, moist to wet

214.1'

211.1'

206.6'

198.6'

0.5'

3.5'

8.0'

16.0'

Completed8/3/17 8/4/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

25.0 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole214.6'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.6 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-204A

SUBSURFACE
Page:

129.0 ft

 N35°04'28.13", W90°08'15.16" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
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 B
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R
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G
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100

100

20

55

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

10.0'

10.0'

2.0'

5.5'

37.0'

47.0'

57.0'

67.0'

Silty Lean Clay (CL), gray,
low to medium plasticity,
firm, moist to wet 
(Continued)

Clayey Sand (SC), gray,
fine grained, low plasticity,
wet

Poorly Graded Sand (SP),
gray, fine grained, wet

Well Graded Sand (SW),
brownish gray, fine to
medium grained, wet, trace
gravel

179.6'

176.6'

157.6'

35.0'

38.0'

57.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.6 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-204A

SUBSURFACE
Page:

129.0 ft

 N35°04'28.13", W90°08'15.16" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R
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G
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40

90

50

10

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

4.0'

9.0'

5.0'

1.0'

77.0'

87.0'

97.0'

107.0'

Well Graded Sand (SW),
brownish gray, fine to
medium grained, wet, trace
gravel   (Continued)

Well Graded Sand (SW),
dark gray, fine to coarse
grained, wet, with gravel

Well Graded Sand (SW),
brownish gray, fine to
medium grained, wet, trace
gravel

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace gravel

131.6'
130.6'

107.6'

83.0'
84.0'

107.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.6 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-204A

SUBSURFACE
Page:

129.0 ft

 N35°04'28.13", W90°08'15.16" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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2.0'

85

100

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
129.0'

8.5'

10.0'

117.0'

127.0'

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace gravel   (Continued)

Clayey Sand (SC), gray,
fine grained, wet, low
plasticity

Fat Clay (CH), gray, very
stiff, high plasticity, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 128.1' - 128.6')

No Refusal /
Bottom of Hole

96.6'

92.1'

85.6'

118.0'

122.5'

129.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.6 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-204A

SUBSURFACE
Page:

129.0 ft

 N35°04'28.13", W90°08'15.16" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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10.0

10.0

10.0 Analytical
Sample from
25.0' - 25.5'

--

--

--

0.0 - 10.0

10.0 - 20.0

20.0 - 30.0

Sandy Silt, brown, soft,
damp to moist, soft to
medium stiff

- Less Sand below 8.0'

Lean Clay, brown-gray 
mottled, moist, medium 
stiff to stiff

Fat Clay, gray, medium 
stiff, moist to wet

- Silt layer from 25.0' to
26.0'

Sand, light brown, wet,
medium dense, fine
grained

204.3

196.8

191.8

13.5

21.0

26.0

Date/Time

Date/Time

Total Depth 

217.8 ft (NGVD29)

9/16/16 9/16/16Completed

B. Evans

B. Bryant 27.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

W. Casteel

217.8

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/16/16

Description

TVA - ALF Well Installations

N 35°04'26.62", W 90°08'05.93" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

53.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-205
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10.0

10.0

3.0

--

--

--

30.0 - 40.0

40.0 - 50.0

50.0 - 53.0

Sand, light brown, wet,
medium dense, fine
grained   (Continued)

Sand, gray, wet, medium
dense, with some organics

Bottom of Hole

177.8

164.8

40.0

53.0

Description

TVA - ALF Well Installations

N 35°04'26.62", W 90°08'05.93" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

53.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-205

S
T
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53

100

100

--

--

0.0' - 15.0'

15.0' -
25.0'

25.0' -

8.0'

10.0'

10.0'

15.0'

25.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Topsoil

Clayey Sand (SC), brown,
fine grained, dry to moist,
organic material

Silty Sand (SM), fine
grained, dry to moist

Fat Clay (CH), gray to
brown mottled, firm, high
plasticity, moist,

Fat Clay (CH) with sand,
gray, soft, high plasticity,
moist, mottled, very fine to
fine grained sand

Poorly Graded Sand (SP),
brown, fine grained, wet

216.0'

214.5'

203.5'

192.5'

190.5'

0.5'

2.0'

13.0'

24.0'

26.0'

Completed8/17/17 8/18/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

27.7 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.5'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-205B

SUBSURFACE
Page:

82.0 ft

 N35°04'26.65", W90°08'05.67" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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70

90

100

100

--

--

--

--

35.0'

35.0' -
45.0'

45.0' -
55.0'

55.0' -
65.0'

65.0' -

7.0'

9.0'

10.0'

10.0'

35.0'

45.0'

55.0'

65.0'

Poorly Graded Sand (SP),
brown, fine grained, wet 
(Continued)

Poorly Graded Sand (SP),
gray, fine grained, wet

Fat Clay (CH), gray, soft,
high plasticity, moist

Poorly Graded Sand with
Clay (SP-SC), gray, wet

Poorly Graded Sand (SP),
gray, fine grained, wet

Fat Clay (CH), gray, soft,
high plasticity, moist

Clayey Sand (SC), fine
grained, wet

Poorly Graded Sand  with
Silt (SP-SM), gray, fine
grained, wet, organic
material from 54' to 55'

Well Graded Sand (SW),
gray, fine to coarse
grained, wet

Well Graded Sand (SW)
with gravel, gray, fine to
coarse grained sand and
gravel, wet

3" lens of Sandy Silt (ML),
non-plastic, soft, moist @
69'

184.5'

182.5'

180.5'

177.5'

173.5'
172.5'
171.5'

162.5'

155.5'

32.0'

34.0'

36.0'

39.0'

43.0'
44.0'
45.0'

54.0'

61.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-205B

SUBSURFACE
Page:

82.0 ft

 N35°04'26.65", W90°08'05.67" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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57

--

--

75.0'

75.0' -
82.0'

4.0'

75.0'

82.0'

Well Graded Sand (SW)
with gravel, gray, fine to
coarse grained sand and
gravel, wet   (Continued)

No Refusal /
Bottom of Hole

134.5' 82.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-205B

SUBSURFACE
Page:

82.0 ft

 N35°04'26.65", W90°08'05.67" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
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 B
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100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Increased
moisture at
depth of 25'

Top Soil

Silty Lean Clay with Sand
(CL), light brown to brown,
moist, fine grained sand

Lean Clay (CL) brown,
moist, with silt and fine
sand

Fat Clay (CH), brown to
gray, very stiff, very moist,
medium to high plasticity,
trace red to brown silty
sand lens and gravel

Fat Clay (CH), gray, very
stiff, very moist, high
plasticity, trace silty sand
lenses

Poorly Graded Sand (SP)
with Silt, brown to gray,
fine grained, moist

215.4'

211.2'

206.2'

193.2'

190.2'
189.2'

187.7'

0.8'

5.0'

10.0'

23.0'

26.0'
27.0'

28.5'

Completed8/10/17 8/11/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

M. McDonald

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

27.5 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.2'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-205A

SUBSURFACE
Page:

119.0 ft

 N35°04'26.73", W90°08'06.25" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

70

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

10.0'

10.0'

10.0'

7.0'

37.0'

47.0'

57.0'

67.0'

Wet soil at depth
of 46'

Fat Clay (CH), brown to
gray, very stiff, very moist
Poorly Graded Sand with
Silt (SP), light brown to
gray, very moist to wet,
fine grained   (Continued)

Fat Clay (CH) with fine
sand, gray, very stiff, very
moist,

Poorly Graded Sand with
SIlt (SP-SM), fine grained,
gray, wet

Poorly Graded Clayey
Sand (SP-SC), gray, wet,
trace clay,  trace mica

Poorly Graded Sand (SP),
gray, medium to coarse
grained, wet, trace of
sub-rounded fine to
medium gravel

179.2'

176.7'

165.2'

163.7'

37.0'

39.5'

51.0'

52.5'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-205A

SUBSURFACE
Page:

119.0 ft

 N35°04'26.73", W90°08'06.25" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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90

80

90

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

'

9.0'

8.0'

9.0'

77.0'

87.0'

97.0'

107.0'

Lens of CH from
depth 76.5' to
77'

Very moist soft

Poorly Graded Sand (SP),
gray, medium to coarse
grained, wet, trace of
sub-rounded fine to
medium gravel 
(Continued)

Poorly Graded Silty Sand
(SP-SM), gray to tan,
medium to coarse grained,
wet, little rounded medium
gravel

Well Graded Sand (SW),
gray to light brown, fine to
coarse grained, wet, little
rounded fine to medium
gravel

Poorly Graded Sand (SP),
gray to light brown,
medium to coarse grained
wet, little fine to medium
rounded gravel, trace
organics

Poorly Graded Sand (SP),
gray to brown, fine to
medium grained, wet,
some fine to medium
rounded to sub-angular
gravel

Poorly Graded Silty Sand
(SP-SM), gray to brown,
medium to coarse grained,
wet, some fine to medium
gravel, trace silt

141.2'

138.2'

131.2'

126.7'

112.2'

106.2'

75.0'

78.0'

85.0'

89.5'

104.0'

110.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-205A

SUBSURFACE
Page:

119.0 ft

 N35°04'26.73", W90°08'06.25" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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'

100 --

--

107.0' -
117.0'

117.0' -
119.0'

10.0'

117.0'

soil from depth
110' to 115'Lean Clay with Sand (CL),

gray, very stiff to hard,
moist, fine grained poorly
graded sand
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 117.8' - 118.4') 
(Continued)

No Refusal /
Bottom of Hole

97.2' 119.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-205A

SUBSURFACE
Page:

119.0 ft

 N35°04'26.73", W90°08'06.25" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



9.0

10.0

10.0

4" Monitoring
Well Installed

--

--

--

0.0 - 10.0

10.0 - 20.0

20.0 - 30.0

Topsoil
Sandy Silt, brown, damp to
moist, medium stiff, with
very fine grained sand

Fat Clay, gray to
brown-gray, mottled,
medium stiff to stiff, moist

- Silty Zones from 18.0' to
20.0'

- Becomes dark gray with
trace organics from 30.0' to
37.0'

221.7

206.2

0.5

16.0

Date/Time

Date/Time

Total Depth 

222.2 ft (NGVD29)

9/15/16 9/16/16Completed

Briggs Evans

B. Bryant 37.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

W. Casteel

222.2

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/15/16

Description

TVA - ALF Well Installations

N 35°04'25.57", W 90°07'58.80" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

62.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-206
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10.0

10.0

10.0

2.0

--

--

--

--

30.0 - 40.0

40.0 - 50.0

50.0 - 60.0

60.0 - 62.0

Fat Clay, gray to 
brown-gray, mottled, 
medium stiff to stiff, moist 
(Continued)

Lean Clay, gray, wet, soft 
to medium, zones sandy 
and very silty and clayey

- Sand, gray, wet, loose,
from 43.0' to 43.5' and
45.0' to 45.5'

Sand, light gray to gray,
wet, medium dense to
dense

Bottom of Hole

185.2

175.2

160.2

37.0

47.0

62.0

Description

TVA - ALF Well Installations

N 35°04'25.57", W 90°07'58.80" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

62.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-206
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4.4

3.2

4.4

3.3

7.9

4" Monitoring
Well Installed

--

--

--

--

--

0.0 - 5.0

5.0 - 10.0

10.0 - 15.0

15.0 - 19.0

19.0 - 29.0

88%

64%

88%

83%

79%

Topsoil with fly ash, moist

Sandy Silt, dark gray,
moist, medium stiff, zones
clayey

Bottom Ash

Silt, dark gray, moist, 
medium stiff

Silty Sand, dark gray, 
moist, medium dense

226.8

213.8

207.8

203.8

198.8

1.0

14.0

20.0

24.0

29.0

Date/Time

Date/Time

Total Depth 

227.8 ft (NGVD29)

9/16/16 9/16/16Completed

J. Andrew

B. Bryant 36.3 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

D. Cooper

227.8

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/16/16

Description

TVA - ALF Well Installations

N 35°04'31.09", W 90°09'13.07" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

58.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-207
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9.2

7.0

3.0

--

--

--

29.0 - 39.0

39.0 - 55.0

55.0 - 58.0

92%

44%

100%

Sandy Silt, dark gray, 
moist, medium stiff 
(Continued)

Sand, dark gray to brown,
moist to wet, medium
dense

Sandy Silt, gray, wet,
medium stiff

Bottom of Hole

197.2

179.3

169.8

30.6

48.5

58.0

Description

TVA - ALF Well Installations

N 35°04'31.09", W 90°09'13.07" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

58.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-207

S
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100

100

100

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

10.0'

10.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

SIlty Sand (SM), fine tp
medium grained, dry,
[FILL]

Well Graded Sand with Silt
and Gravel (SW-SM), fine
to coarse grained, moist,
[FILL]

Poorly Graded Silty Sand
with Gravel (SM), fine to
medium grained, fine
gravel, dry [FILL]

Silty Sand (SM), very fine
to fine grained, moist,
[FILL]

Poorly Graded Sand (SP),
black, coarse grained, dry
to moist, Bottom Ash

Sandy Silt (ML), low
plasticity, soft, moist, trace
organics

Silty Sand (SM), gray, fine
grained, moist

222.0'

220.0'
219.0'

210.0'

207.5'

201.0'

6.0'

8.0'
9.0'

18.0'

20.5'

27.0'

Completed8/11/17 8/12/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

39.4 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole228.0'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

228.0 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-207A

SUBSURFACE
Page:

138.0 ft

 N35°04'31.08", W90°09'12.78" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

10.0'

'

10.0'

10.0'

36.0'

46.0'

56.0'

66.0'

Silty Sand (SM), gray, fine
grained, moist 
(Continued)

Silty Sand (SM), brown,
medium grained, wet

Clayey Sand (SC), very
soft, medium plasticity,
wet, fine grained sand

Fat Clay (CH), high
plasticity, very soft, wet

Poorly Graded Sand (SP),
medium grained, wet

Sandy Lean Clay (CL),
gray, very soft, moist, fine
grained sand

Clayey Sand (SC), brown,
medium grained, moist to
wet

Sandy Fat Clay (CH), gray,
high plasticity, soft, moist

Poorly Graded Sand (SP),
gray, medium grained, wet

Sandy Fat Clay (CH), gray,
high plasticity, soft, moist

Poorly Graded Sand (SP),
gray, medium grained, wet

Fat Clay (CH), gray, high
plasticity, soft, moist

Clayey Sand (SC), gray,
fine grained, moist to wet

Fat Clay (CH), gray, high
plasticity, soft, moist

Poorly Graded Sand with
Silt (SP-SM), gray, medium
grained, wet

Clayey Sand (SC), gray,
wet, medium grained

194.0'

188.0'
187.0'

185.0'
184.0'

182.0'

176.0'

174.5'

173.0'
172.0'
171.0'

169.5'

168.0'
167.0'

160.0'

158.0'

34.0'

40.0'
41.0'

43.0'
44.0'

46.0'

52.0'

53.5'

55.0'
56.0'
57.0'

58.5'

60.0'
61.0'

68.0'

70.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

228.0 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-207A

SUBSURFACE
Page:

138.0 ft

 N35°04'31.08", W90°09'12.78" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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50

100

55

75

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

5.0'

10.0'

5.5'

7.5'

76.0'

86.0'

96.0'

106.0'

Poorly Graded Sand with
Silt (SP-SM), gray, medium
grained, wet   (Continued)

Poorly Graded Sand (SP),
gray, medium grained
sand, wet

Poorly Graded Sand (SP)
with gravel, gray, medium
grained, fine to coarse
grained gravel, wet

156.0'

124.0'

72.0'

104.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

228.0 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-207A

SUBSURFACE
Page:

138.0 ft

 N35°04'31.08", W90°09'12.78" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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2.0'

45

100

100

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
138.0'

4.5'

10.0'

10.0'

116.0'

126.0'

136.0'

Well Graded Sand (SW)
with gravel, fine to coarse
grained sand and gravel,
wet

Fat Clay (CH), gray and
brown, high plasticity, hard,
moist
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 137.0' - 137.6')

No Refusal /
Bottom of Hole

117.0'

100.0'

90.0'

111.0'

128.0'

138.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

228.0 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-207A

SUBSURFACE
Page:

138.0 ft

 N35°04'31.08", W90°09'12.78" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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4.6

5.0

4.0

4.0

9.8

4" Monitoring
Well Installed

--

--

--

--

--

0.0 - 5.0

5.0 - 10.0

10.0 - 15.0

15.0 - 19.0

19.0 - 29.0

92%

100%

80%

100%

98%

Lean Clay, brown, moist,
medium stiff

Sandy Silt, dark gray,
moist, medium stiff

Bottom Ash

Sandy Silt, dark gray,
moist, medium stiff

221.2

209.7

206.2

6.0

17.5

21.0

Date/Time

Date/Time

Total Depth 

227.2 ft (NGVD29)

9/16/16 9/16/16Completed

J. Andrew

B. Bryant 35.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

38.0 ft

D. Cooper

227.2

Well Installations

9/16/16

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/16/16

Description

TVA - ALF Well Installations

N 35°04'31.21", W 90°09'18.74" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

53.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-208
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8.8

9.4

3.3

--

--

--

29.0 - 39.0

39.0 - 49.0

49.0 - 53.0

88%

94%

83%

Sandy Silt, dark gray,
moist, medium stiff 
(Continued)

Sand, dark gray, moist to
wet, medium dense

Sand with Gravel, brown,
wet, medium dense to
dense

Bottom of Hole

195.6

188.7

174.2

31.6

38.5

53.0

Description

TVA - ALF Well Installations

N 35°04'31.21", W 90°09'18.74" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

53.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-208
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100

100

100

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

10.0'

10.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Silty Sand (SM) with
gravel, brown, fine to
medium grained,
non-plastic, very soft, dry
to moist, FILL

Silty Sand (SM), gray, fine
grained, moist, FILL

Poorly Graded Sand (SP),
black, coarse grained, dry
to moist, BOTTOM ASH

Silty Sand (SM), gray to
black, fine grained, moist

Fat Clay (CH) with sand,
gray, high plasticity, soft,
moist

Clayey Sand (SC), gray,
fine grained, moist

224.6'

208.1'

204.6'

203.1'

199.6'
198.6'
197.6'

3.0'

19.5'

23.0'

24.5'

28.0'
29.0'
30.0'

Completed8/13/17 8/14/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

38.9 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole227.6'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

227.6 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-208A

SUBSURFACE
Page:

148.0 ft

 N35°04'31.21", W90°09'18.43" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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90

100

80

90

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

9.0'

10.0'

8.0'

9.0'

36.0'

46.0'

56.0'

66.0'

Fat Clay (CH) with sand,
gray, high plasticity, soft,
moist

Silty Sand (SM), gray, fine
grained, wet

Clayey Sand (SC), gray-
brown-black mottled, fine
grained, wet

Poorly Graded Sand (SP),
coarse grained, wet

Clayey Sand (SC), gray to
brown, fine grained, wet

Poorly Graded Sand with
Clay (SP-SC), gray, fine to
medium grained, wet
Fat Clay (CH) lens, soft,
moist from 48' to 48.5'

Clayey Sand (SC), gray to
black, fine grained, wet

Poorly Graded Sand (SP),
gray, fine to medium
grained, wet

186.6'

183.6'
182.6'

181.1'

167.6'

164.6'

41.0'

44.0'
45.0'

46.5'

60.0'

63.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

227.6 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-208A

SUBSURFACE
Page:

148.0 ft

 N35°04'31.21", W90°09'18.43" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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50

90

80

100

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

5.0'

9.0'

8.0'

10.0'

76.0'

86.0'

96.0'

106.0'

Poorly Graded Sand (SP),
gray, fine to medium
grained, wet   (Continued)

Clayey Sand (SC), gray,
fine grained, wet

Poorly Graded Sand with
Clay (SP-SC), gray,
medium grained, wet

Fat Clay (CH), very soft,
moist

Poorly Graded Sand (SP),
gray, medium grained, wet

Well Graded Sand (SW),
brown, fine to medium
grained, wet, trace lignite,
gravel and organics

153.6'

146.6'

142.6'
141.6'

134.6'

74.0'

81.0'

85.0'
86.0'

93.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

227.6 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-208A

SUBSURFACE
Page:

148.0 ft

 N35°04'31.21", W90°09'18.43" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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2.0'

0

90

60

100

--

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
146.0'

146.0' -
148.0'

0.0'

9.0'

6.0'

10.0'

116.0'

126.0'

136.0'

146.0'

Well Graded Sand (SW),
brown, fine to medium
grained, wet, trace lignite,
gravel and organics 
(Continued)

Well Graded Sand (SW)
with gravel, brown, fine to
medium grained, wet

Well Graded Sand (SW)
with gravel, brown, fine to
coarse grained sand and
gravel, wet

Sandy Fat Clay (CH), tan,
high plasticity, firm, moist

Fat Clay (CH), gray to dark
brown, high plasticity, firm
to very firm, moist, organic
rich
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 146.8' - 147.3')
4" lens of Sandy Fat Clay
(CH) @ 145'

111.6'

105.6'

86.6'
85.6'

79.6'

116.0'

122.0'

141.0'
142.0'

148.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

227.6 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-208A

SUBSURFACE
Page:

148.0 ft

 N35°04'31.21", W90°09'18.43" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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No Refusal /
Bottom of Hole

175577013

Tennessee Valley Authority

Elevation Datum

Description

227.6 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-208A

SUBSURFACE
Page:

148.0 ft

 N35°04'31.21", W90°09'18.43" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V
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3.7

4.7

4.4

4.9

9.0

4" Monitoring
Well Installed

--

--

--

--

--

0.0 - 5.0

5.0 - 10.0

10.0 - 15.0

15.0 - 20.0

20.0 - 29.0

Crushed Aggregate

Lean Clay, dark brown,
moist, medium stiff

Sand, brown, moist to wet,
medium dense, fine
grained

Sand with gravels, dark 
brown, wet, dense

204.3

197.3

187.8

175.3

0.5

7.5

17.0

29.5

Date/Time

Date/Time

Total Depth 

204.8 ft (NGVD29)

9/15/16 9/15/16Completed

J. Andrew

B. Bryant 16.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Cooper

204.8

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/15/16

Description

TVA - ALF Well Installations

N 35°04'32.29", W 90°09'25.37" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

33.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-209
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94%

88%

98%

100%



3.4 --29.0 - 33.0
Silt, dark gray, wet, 
medium stiff   (Continued) 
Sand, dark gray, wet, 
medium dense
Bottom of Hole

174.3

171.8

30.5

33.0

Description

TVA - ALF Well Installations

N 35°04'32.29", W 90°09'25.37" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

33.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-209

S
T
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100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

No. 57 Stone FILL

Silty Lean Clay (CL),
brown, medium stiff, low
plasticity, moist, some fine
sand

Silty Sand (SM) with Clay,
light brown to tan, moist,
trace mica

Silty Lean Clay (CL),
brown, stiff, low plasticity,
very moist to wet, trace
fine sand

Clayey Sand (SC) with Silt,
light brown to brown, fine
grained, very moist to wet

Silty Lean Clay with Sand
(CL), brown, stiff, low
plasticity, very moist, fine
grained sand, trace fine
sand lens, trace gravel

Poorly Graded Sand (SP)
with Silt, light brown to tan,
fine grained, moist, trace
gravel

Poorly Graded Clayey
Gravel (GP-GC), gray,
medium size, wet, some
fine sand

Poorly Graded Sand (SP),
tan to orange brown,
medium to coarse grained,
wet, trace gravel

Sand (SP), tan to orange
brown, wet, fine to coarse

205.3'
204.3'

202.3'

200.3'

195.8'

194.6'

187.8'

186.6'

181.3'

176.6'

1.0'
2.0'

4.0'

6.0'

10.5'

11.7'

18.5'

19.7'

25.0'

29.7'

Completed8/11/17 8/13/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

M. McDonald

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

17.5 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole206.3'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

206.3 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-209A

SUBSURFACE
Page:

134.0 ft

 N35°04'32.16", W90°09'25.24" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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80

70

100

100

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

8.0'

7.0'

10.0'

10.0'

37.0'

47.0'

57.0'

67.0'

grained sand, trace
subrounded gravel,
medium
Lean Clay (CL), gray, soft,
wet to saturated, trace fine
sand   (Continued)

Poorly Graded Sand (SP),
gray, medium grained, wet,
trace subrounded gravel,
trace lignite

Poorly Graded Sand (SP),
gray to tan, fine grained,
wet, trace gravel

Lean Clay (CL), gray, soft,
moist to wet, trace fine
sand

Poorly Graded Sand (SP),
gray to tan, fine grained,
wet, trace gravel

Sand (SP) gray tan,
medium grained, wet,
some chert gravel

Poorly Graded Sand (SP),
gray to tan, fine grained,
wet, trace gravel

174.6'

162.8'

151.3'
150.3'

143.3'

140.8'

31.7'

43.5'

55.0'
56.0'

63.0'

65.5'

175577013

Tennessee Valley Authority

Elevation Datum

Description

206.3 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-209A

SUBSURFACE
Page:

134.0 ft

 N35°04'32.16", W90°09'25.24" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

80

80

80

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

10.0'

8.0'

8.0'

8.0'

77.0'

87.0'

97.0'

107.0'

Poorly Graded Sand (SP),
gray to tan, fine grained,
wet, trace gravel 
(Continued)

Well Graded Sand (SW),
gray, fine to coarse
grained, wet, trace chert
gravel

Poorly Graded Sand (SP),
gray to tan, fine grained,
wet, trace gravel

Well Graded Sand (SW),
gray, fine to coarse
grained, wet, some chert
gravel

Poorly Graded Sand (SP),
gray to tan, fine grained,
wet, trace gravel

Well Graded Sand (SW),
gray, fine to coarse
grained, wet, trace chert
gravel

Poorly Graded Silty Sand
(SP-SM), gray, fine
grained, wet, trace gravel

Poorly Graded Sand (SP),
gray to tan, fine grained,
wet, trace gravel

Well Graded Sand (SW),
gray to tan, fine to coarse
grained, wet, trace chert
gravel, intervals of lignite

129.8'

126.3'

119.3'

116.8'

114.3'

112.3'

109.3'

103.3'

76.5'

80.0'

87.0'

89.5'

92.0'

94.0'

97.0'

103.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

206.3 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-209A

SUBSURFACE
Page:

134.0 ft

 N35°04'32.16", W90°09'25.24" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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2.0'

100

100

120

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
132.0'

132.0' -
134.0'

10.0'

10.0'

6.0'

117.0'

127.0'

132.0'

Well Graded Sand (SW),
gray to tan, fine to coarse
grained, wet, trace chert
gravel, intervals of lignite 
(Continued)

Fat Clay (CH), brown, very
stiff, moist, some lignite,
trace to some fine grained
sand

Sandy Fat Clay (CH), blue
to gray, very stiff, moist,
trace lignite, trace fine
sand

Sandy Silty Clay (CL-ML)
gray, stiff, moist, fine
grained sand, poorly
graded
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 132.9' - 133.4')

No Refusal /
Bottom of Hole

82.3'

79.3'

74.8'

72.3'

124.0'

127.0'

131.5'

134.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

206.3 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-209A

SUBSURFACE
Page:

134.0 ft

 N35°04'32.16", W90°09'25.24" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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10.0

10.0

10.0

4" Monitoring
Well Installed

Analytical
Sample from
23.3' to 23.8'

--

--

--

0.0 - 10.0

10.0 - 20.0

20.0 - 30.0

100%

Sandy Silt, brown, soft, 
moist to saturated, 
medium stiff

Lean Clay to Fat Clay, 
brown to brown-gray, 
mottled, moist, medium stiff 
to stiff

Silt, brown, moist to wet,
soft to medium stiff

- Lean Clay, brown-gray,
from 16.0' - 17.0'

Sand, brown to gray and 
gray-brown, wet, medium 
dense to dense, fine 
grained, with silty zones

- Clayey Zone from 23.3' to
23.8'

207.5

203.5

196.5

8.5

12.5

19.5

Date/Time

Date/Time

Total Depth 

216.0 ft (NGVD29)

9/17/16 9/17/16Completed

B. Evans

B. Bryant 16.3 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

W. Casteel

216.0

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/17/16

Description

TVA - ALF Well Installations

N 35°04'14.46", W 90°08'59.09" (NAD83)

LOG  (DRAFT)

Elevation

1  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

50.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-210
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10.0

10.0

Analytical
Sample from
24.0' to 34.0'

Analytical
Sample from
34.0' to 44.0'

--

--

30.0 - 40.0

40.0 - 50.0

Sand, brown to gray and 
gray brown, wet, medium 
dense to dense, fine 
grained, with silty zones
 (Continued)

- Organics noted from 39.0'
to 39.1'

Bottom of Hole

166.0 50.0

Description

TVA - ALF Well Installations

N 35°04'14.46", W 90°08'59.09" (NAD83)

LOG  (DRAFT)

Elevation

2  of  2

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

50.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-210
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100

100

100

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

10.0'

10.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Poorly Graded Silty Sand
(SP-SM), brown, very fine
to fine grained, moist

Fat Clay (CH), brown, stiff,
moist

Poorly Graded Silty Sand
(SP-SM), gray, very fine to
fine grained, moist

Poorly Graded Sand (SP),
gray, medium grained,
moist

206.2'

203.2'

196.2'

10.0'

13.0'

20.0'

Completed7/31/17 8/2/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

27.4 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.2'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-210A

SUBSURFACE
Page:

148.0 ft

 N35°04'14.38", W90°08'58.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

100

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

10.0'

10.0'

10.0'

10.0'

36.0'

46.0'

56.0'

66.0'

Clayey Sand (SC), gray,
fine grained, moist

Poorly Graded Silty Sand
(SP-SM), gray, medium
grained, wet

Fat Clay (CH), gray, stiff,
moist

Poorly Graded Sand (SP),
gray, medium grained, wet,
trace silt

Well Graded Sand with Silt
(SW-SM), gray, fine to
medium grained, wet

185.2'
184.2'

181.2'
180.2'

150.2'

148.2'

31.0'
32.0'

35.0'
36.0'

66.0'

68.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-210A

SUBSURFACE
Page:

148.0 ft

 N35°04'14.38", W90°08'58.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



100

100

0

30

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

10.0'

10.0'

0.0'

3.0'

76.0'

86.0'

96.0'

106.0'

No recovery
from sample 10
due to flapper bit
malfunction

Well Graded Sand (SW),
gray, medium to coarse
grained, wet, some gravel 
(Continued)

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained, wet

Poorly Graded Sand (SP),
gray, medium grained, wet

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained, wet

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained, wet

136.2'

131.2'
130.2'

110.2'

80.0'

85.0'
86.0'

106.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-210A

SUBSURFACE
Page:

148.0 ft

 N35°04'14.38", W90°08'58.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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2.0'

100

60

100

100

--

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
146.0'

146.0' -
148.0'

10.0'

6.0'

10.0'

10.0'

116.0'

126.0'

136.0'

146.0'

Limited recovery
due to sand
compression in
recovery bags

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained, wet 
(Continued)

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained, wet, some
thin beds of organic
material / lignite

Lean Clay (CL) with sand,
tan, stiff, wet

Organic Clay (OH), dark
gray, very stiff, wet, lignite

Poorly Graded Sand (SP),
gray, fine grained, wet,
lignite laminations, trace
silt

Poorly Graded Sand with
Clay (SP-SC), gray, wet,
dense

Lean Clay (CL), gray, very
stiff, moist
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 147.1' - 147.6')

No Refusal /
Bottom of Hole

100.2'

89.2'

87.2'

85.2'

81.2'

72.2'

68.2'

116.0'

127.0'

129.0'

131.0'

135.0'

144.0'

148.0'
ST-16

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.2 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-210A

SUBSURFACE
Page:

148.0 ft

 N35°04'14.38", W90°08'58.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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6.0

10.0

10.0

4" Monitoring
Well Installed

--

--

--

0.0 - 6.0

6.0 - 16.0

16.0 - 26.0

Gravelly Sand, red-brown,
moist to wet, dense

Silty Clay with Sand, dark
gray to gray-brown, moist,
medium dense

Silty Sand, dark gray, 
moist, medium dense

Fat Clay, dark gray, damp
to moist, medium stiff

- Silty Sand layer from
15.0' - 17.0'

Lean Clay, dark gray,
moist, medium stiff, zones
silty and sandy

- Organics noted from 20.0'
to 26.0'

234.9

223.9

221.9

215.9

1.0

12.0

14.0

20.0

Date/Time

Date/Time

Total Depth 

235.9 ft (NGVD29)

9/15/16 9/16/16Completed

F. Thaxton

B. Bryant 59.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

I. Young

235.9

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/16/16

Description

TVA - ALF Well Installations

N 35°04'09.23", W 90°08'00.51" (NAD83)

LOG  (DRAFT)

Elevation

1  of  3

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

66.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-212
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10.0

10.0

10.0

10.0

Analytical
Sample from
54.0' to 64.0'

--

--

--

--

26.0 - 36.0

36.0 - 46.0

46.0 - 56.0

56.0 - 66.0

Fat Clay, dark gray to
green-brown, moist,
medium stiff

Lean Clay, dark gray,
moist to wet, medium stiff

Well Graded Sand, dark
gray, moist, medium dense

- Lean Clay layer from
49.0' to 50.0'

Fat Clay, dark gray to
green-gray, moist, medium
stiff

Silt, dark gray, wet,
medium stiff

204.9

192.9

189.9

181.9

176.9

31.0

43.0

46.0

54.0

59.0

Description

TVA - ALF Well Installations

N 35°04'09.23", W 90°08'00.51" (NAD83)

LOG  (DRAFT)

Elevation

2  of  3

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

66.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-212
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Silt, dark gray, wet,
medium stiff   (Continued)

Bottom of Hole

169.9 66.0

Description

TVA - ALF Well Installations

N 35°04'09.23", W 90°08'00.51" (NAD83)

LOG  (DRAFT)

Elevation

3  of  3

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

66.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-212

S
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100

100

100

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

10.0'

10.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Asphalt

Fill

Lean Clay (CL), brown,
stiff, medium plasticity,
moist, interbedded poorly
graded fine sand

Sandy Lean Clay (CL),
gray, medium to stiff,
medium plasticity, moist,
interbedded poorly graded
fine sand

Poorly Graded Sand with
Silt (SP-SM), fine grained,
gray, moist

Lean Clay (CL), gray,
medium plasticity, firm,
moist

Poorly Graded Silty Sand
(SM), gray, fine grained,
moist

Lean Clay (CL) with Sand,
gray, medium plasticity,
firm, moist

Sandy Silt (ML), gray, low
plasticity, firm, moist, very
fine to fine sand, trace

235.3'

228.8'

223.8'

219.8'
218.8'
217.8'

215.8'

213.8'

0.5'

7.0'

12.0'

16.0'
17.0'
18.0'

20.0'

22.0'

Completed8/9/17 8/10/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Walker Padgett

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

47.1 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole235.8'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-212A

SUBSURFACE
Page:

182.0 ft

 N35°04'09.22", W90°08'00.21" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

0

30

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

'

10.0'

0.0'

3.0'

36.0'

46.0'

56.0'

66.0'

organics

Lean Clay (CL), brown
gray mottled, medium
plasticity, firm, moist to wet

Sandy Silt (ML), gray, non
plastic, soft, wet, very fine
sand

No Recovery

Poorly Graded Silty Sand
(SM), gray, medium
grained, wet,

No Recovery

205.3'

192.3'

189.8'

172.8'

169.8'

30.5'

43.5'

46.0'

63.0'

66.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-212A

SUBSURFACE
Page:

182.0 ft

 N35°04'09.22", W90°08'00.21" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
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40

45

40

55

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

4.0'

4.5'

4.0'

5.5'

76.0'

86.0'

96.0'

106.0'

No Recovery   (Continued)

Sandy Silt (ML), gray, non
plastic, soft, moist to wet,
very fine grained sand,
with 1"-2" intervals of
Sandy Clay (CL)

No Recovery

Poorly Graded Sand (SP),
gray, very wet, trace silt

No Recovery

Well Graded Sand (SW)
with gravel, gray, fine to
coarse grained, very wet

No Recovery

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained sand, fine
gravel, wet, intermittent
1-2" lenses of Sandy Clay
(CL)

163.8'

159.8'

154.3'

149.8'

143.8'

139.8'

135.3'

72.0'

76.0'

81.5'

86.0'

92.0'

96.0'

100.5'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-212A

SUBSURFACE
Page:

182.0 ft

 N35°04'09.22", W90°08'00.21" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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80

70

80

0

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
146.0'

8.0'

7.0'

8.0'

0.0'

116.0'

126.0'

136.0'

146.0'

3" lens of Fat
Clay (CH)

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained sand, fine
gravel, wet, intermittent
1-2" lenses of Sandy Clay
(CL) (Continued)

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained sand, fine
gravel, wet

3" lens Fat Clay (CH) @
123.5'

No Recovery

119.8'

99.8'

85.8'

116.0'

136.0'

150.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-212A

SUBSURFACE
Page:

182.0 ft

 N35°04'09.22", W90°08'00.21" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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60

100

100

--

--

--

146.0' -
156.0'

156.0' -
166.0'

166.0' -
176.0'

6.0'

10.0'

10.0'

156.0'

166.0'

176.0'

Poorly Graded Sand with
Gravel (SP), brown,
medium grained sand, fine
gravel, wet   (Continued)

Poorly Graded Sand (SP),
brown, medium grained,
wet, <5% gravel sized
lignite

Core Barrel sank during
casing advancement, No
Recovery.

No Refusal /
Bottom of Hole

73.8'

59.8'

53.8'

162.0'

176.0'

182.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-212A

SUBSURFACE
Page:

182.0 ft

 N35°04'09.22", W90°08'00.21" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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10.0

10.0

10.0

4" Monitoring
Well Installed

--

--

--

0.0 - 10.0

10.0 - 20.0

20.0 - 30.0

Lean Clay, brown, damp to
moist, medium stiff

Sandy Silt, gray, damp to
moist, medium stiff

Silty Sand, gray, damp to
moist, dense

Sand, gray, wet, loose

Silt, gray to gray-brown,
moist to wet, medium stiff,
trace organics

232.2

226.7

213.2

209.2

4.5

10.0

23.5

27.5

Date/Time

Date/Time

Total Depth 

236.7 ft (NGVD29)

9/13/16 9/14/16Completed

B. Evans

B. Bryant 61.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

W. Casteel

236.7

Well Installations

N/A

County

Project Type

Supervisor

Logged By

Shelby Co., TN

9/13/16

Description

TVA - ALF Well Installations

N 35°04'17.01", W 90°07'57.45" (NAD83)

LOG  (DRAFT)

Elevation

1  of  3

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

80.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Location

Boring No. ALF-213
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10.0

10.0

10.0

--

--

--

30.0 - 40.0

40.0 - 50.0

50.0 - 60.0

Silt, gray to gray-brown,
moist to wet, medium stiff,
trace organics 
(Continued)

Fat Clay, brown-gray to 
gray, moist, medium stiff

- Wood Fragment at 43.5'

- Soft, saturated, from
46.0' to 48.0'

Silt, gray, wet, soft to
medium stiff, zones clayey

Sand, gray to brown-
gray, wet, medium dense, 
fine grained

202.2

181.7

178.7

34.5

55.0

58.0

Description

TVA - ALF Well Installations

N 35°04'17.01", W 90°07'57.45" (NAD83)

LOG  (DRAFT)

Elevation

2  of  3

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

80.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-213
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8.0

7.0

--

--

60.0 - 70.0

70.0 - 80.0

Sand, gray to brown-
gray, wet, medium dense, 
fine grained 
(Continued)

Bottom of Hole

156.7 80.0

Description

TVA - ALF Well Installations

N 35°04'17.01", W 90°07'57.45" (NAD83)

LOG  (DRAFT)

Elevation

3  of  3

Sample #

10/5/16

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175565292

80.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. ALF-213

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  A

LF
_P

R
O

JE
C

T
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
0/

5/
16

80%

70%



100

95

60

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

9.5'

6.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Top Soil

Silty Sand (SM), brown,
fine grained, moist, trace
organics

Silty Lean Clay (CL), gray
brown, soft to firm, moist

Silty Sand (SM), brown,
fine grained, moist to wet

Poorly Graded Sand (SP)
with Silt, brown, fine
grained, wet

217.0'

211.5'

198.5'

190.5'

187.5'

0.5'

6.0'

19.0'

27.0'

30.0'

Completed8/22/17 8/22/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

28.0 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole217.5'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214

SUBSURFACE
Page:

57.0 ft

 N35°04'10.75", W90°08'33.59" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



90

100

95

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

9.0'

10.0'

9.5'

37.0'

47.0'

57.0'

Lean Clay (CL), gray, low
plasticity, soft, wet

Poorly Graded Sand (SP)
with Silt, brown, fine
grained, wet

Sandy Lean Clay (CL),
gray, low plasticity, soft,
wet

Poorly Graded Sand (SP),
brown, fine grained, wet

Lean Clay (CL), gray, low
plasticity, firm, wet

Poorly Graded Sand (SP),
brown to gray, fine to
medium grained, wet

No Refusal /
Bottom of Hole

187.0'

178.5'

176.5'

173.5'
173.0'

160.5'

30.5'

39.0'

41.0'

44.0'
44.5'

57.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214

SUBSURFACE
Page:

57.0 ft

 N35°04'10.75", W90°08'33.59" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



71

100

70

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

5.0'

10.0'

7.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Top Soil

Clayey Sand (SC), tan to
gray, moist

Silty Fat Clay (CH), brown
to gray, high plasticity, stiff,
moist

Clayey Sand (SC), brown
to gray, moist to wet

217.0'

211.5'

199.5'

0.5'

6.0'

18.0'

Completed8/21/17 8/22/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

28.2 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole217.5'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214B

SUBSURFACE
Page:

97.0 ft

 N35°04'10.76", W90°08'33.76" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



50

70

80

100

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

5.0'

7.0'

8.0'

10.0'

37.0'

47.0'

57.0'

67.0'

Clayey Sand (SC), gray,
wet

Poorly graded Sand (SP),
brownish gray, fine to
medium grained, wet, trace
rounded gravel

186.5'

170.5'

31.0'

47.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214B

SUBSURFACE
Page:

97.0 ft

 N35°04'10.76", W90°08'33.76" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



80

15

80

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

8.0'

1.5'

8.0'

77.0'

87.0'

97.0'

Poorly graded Sand (SP),
brownish gray, fine to
medium grained, wet, trace
rounded gravel 
(Continued)

No Refusal /
Bottom of Hole

120.5' 97.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214B

SUBSURFACE
Page:

97.0 ft

 N35°04'10.76", W90°08'33.76" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



64

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

4.5'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Top Soil

Silty Sand (SM), brown,
fine grained, moist

Sandy Lean Clay (CL),
dark brown, low to medium
plasticity, soft to firm, moist

Clayey Sand (SC), dark
brown, fine grained, moist
to wet

Lean Clay (CL), gray,
medium plasticity, firm, wet

Poorly Graded Sand (SP),
brown, fine grained, wet

217.1'

211.6'

200.6'

192.6'
191.6'

0.5'

6.0'

17.0'

25.0'
26.0'

Completed8/15/17 8/17/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

29.3 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole217.6'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.6 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214A

SUBSURFACE
Page:

135.0 ft

 N35°04'10.79", W90°08'33.90" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



80

60

80

65

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

8.0'

6.0'

8.0'

6.5'

37.0'

47.0'

57.0'

67.0'

Poorly Graded Sand (SP),
brown, fine grained, wet 
(Continued)

Lean Clay (CL), gray,
medium plasticity, soft, wet

Poorly Graded Sand (SP),
brownish gray, fine
grained, wet, trace
rounded gravel

Well Graded Sand (SW),
brownish gray, fine to
medium grained, wet, trace
rounded gravel

182.6'
181.6'

152.6'

35.0'
36.0'

65.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.6 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214A

SUBSURFACE
Page:

135.0 ft

 N35°04'10.79", W90°08'33.90" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



55

70

85

100

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

5.5'

7.0'

8.5'

10.0'

77.0'

87.0'

97.0'

107.0'

Well Graded Sand (SW),
brownish gray, fine to
medium grained, wet, trace
rounded gravel 
(Continued)

Well Graded Sand with
Gravel (SW), gray, fine to
coarse grained sand, wet,
rounded to subrounded
gravel

112.6'

110.6'

105.0'

107.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.6 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214A

SUBSURFACE
Page:

135.0 ft

 N35°04'10.79", W90°08'33.90" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



0.0'

90

60

100

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
133.0'

133.0' -
135.0'

9.0'

6.0'

6.0'

117.0'

127.0'

133.0' Shelby tube
crushed due to
gravel

Well Graded Gravelly
Sand (SW), brownish gray,
fine to coarse grained, wet,
some rounded to
subrounded gravel, trace
gray fat clay   (Continued)

Fat Clay (CH), gray, high
plasticity, hard to very
hard, wet, trace rounded
gravel

No Refusal /
Bottom of Hole

89.6'

82.6'

128.0'

135.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.6 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-214A

SUBSURFACE
Page:

135.0 ft

 N35°04'10.79", W90°08'33.90" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Top Soil

Silty Lean Clay (CL),
brown, stiff, medium
plasticity, moist, trace fine
sand

Lean Clay (CL), brown,
stiff, medium plasticity,
moist to wet, trace fine
sand

Poorly Graded Sand (SP),
brown, fine grained, wet

Poorly Graded Silty Sand
(SP-SM), gray, wet

211.8'

208.8'

202.6'

186.3'

182.8'

0.5'

3.5'

9.7'

26.0'

29.5'

Completed9/5/17 9/6/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Briggs Evans

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

10.2 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole212.3'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

212.3 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-215

SUBSURFACE
Page:

47.0 ft

 N35°04'04.93", W90°08'11.95" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



100

90

--

--

27.0' -
37.0'

37.0' -
47.0'

10.0'

9.0'

37.0'

47.0'

Lean Clay (CL), gray, soft,
medium plasticity, very
moist

Sandy Silt (ML), gray, soft,
wet, fine grained sand

Lean Clay (CL), gray, soft,
medium plasticity, very
moist

Sandy Silt (ML), gray, soft,
wet, fine grained sand

Lean Clay (CL), gray, soft,
medium plasticity, very
moist

Sandy Silt (ML), gray, soft,
wet, fine grained sand

Lean Clay (CL), gray, soft
to medium stiff, moist to
wet

Sandy Silt (ML), gray, soft,
wet, fine grained sand

Poorly Graded Sandy Silt
(SP-ML), gray, fine
grained, wet

No Refusal /
Bottom of Hole

182.3'
181.3'
180.8'
179.8'
179.3'

174.5'

172.3'

168.8'

165.3'

30.0'
31.0'
31.5'
32.5'
33.0'

37.8'

40.0'

43.5'

47.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

212.3 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-215

SUBSURFACE
Page:

47.0 ft

 N35°04'04.93", W90°08'11.95" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



100

78

75

--

--

--

0.0' - 8.0'

8.0' - 17.0'

17.0' -
27.0'

8.0'

7.0'

7.5'

8.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

ABC Stone

Clayey Silt (ML), brown,
low plasticity, firm to hard,
moist

Silty Lean Clay (CL),
grayish brown, low to
medium plasticity, firm,
moist

Clayey Silty Sand (SM),
grayish brown, fine
grained, moist

Silty Sand (SM), grayish
brown, fine grained, wet

Silty Sand (SM), gray, fine
grained, wet

Fat Clay (CH), gray, high

211.9'

204.9'

202.9'

194.9'

185.9'

184.4'
183.4'

1.0'

8.0'

10.0'

18.0'

27.0'

28.5'
29.5'

Completed8/29/17 8/29/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

24.3 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole212.9'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

212.9 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-216

SUBSURFACE
Page:

57.0 ft

 N35°04'01.20", W90°08'18.44" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V
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.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



70

75

85

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

7.0'

7.5'

8.5'

37.0'

47.0'

57.0'

plasticity, soft, wet
Poorly Graded Sand (SP),
brownish gray, fine to
medium grained, wet 
(Continued)

Poorly Graded Sand (SP)
with Silt, gray, fine grained,
wet

No Refusal /
Bottom of Hole

170.9'

155.9'

42.0'

57.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

212.9 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-216

SUBSURFACE
Page:

57.0 ft

 N35°04'01.20", W90°08'18.44" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R
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G

 L
O
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O
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G
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5.0'

19.0'

--

--

0.0' - 6.0'

6.0' - 26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Gravel Fill

Poorly Graded Sand with
Silt (SP-SM), dark brown,
fine grained, loose, moist,
little medium grained sand,
trace coarse grained sand,
little fine to coarse grained
gravel

Poorly Graded Sand with
Silt (SP-SM), light brown,
fine grained, loose, moist,
trace coarse grained sand,
trace fine grained gravel

Silty Lean Clay (CL), dark
grayish brown, low to
medium plasticity, soft,
wet, trace fine sand

Clayey Silt (ML), dark gray,
soft, wet, trace fine sand

Silty Lean Clay (CL), dark
gray, low to medium
plasticity, soft to medium
stiff, wet, trace fine sand

Well Graded Sand (SW),
brown, medium to coarse
grained, loose, wet, little
fine to coarse gravel

216.4'

212.9'

209.9'

204.9'

198.9'

191.9'

187.9'

0.5'

4.0'

7.0'

12.0'

18.0'

25.0'

29.0'

Completed8/28/17 8/29/17

9/6/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Jeff Bechtel

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

C. Sutherland

29.6 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.9'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-P-4-S

SUBSURFACE
Page:

52.0 ft

 N35°04'29.25", W90°08'31.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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16.0'

3.0'

--

--

26.0' - 46.0'

46.0' - 52.0'

2 inch clay layer
at 34'

Poorly Graded Sand (SP),
light grayish brown, fine
grained, loose, wet 
(Continued)

Well Graded Sand (SW),
light brown, medium to
coarse grained, loose, wet,
little fine subrounded
gravel

Poorly Graded Sand (SP),
brown, fine to medium
grained, loose, wet,

Well Graded Sand (SW),
brown to light gray,
medium to coarse grained,
loose, wet, little fine to
coarse subangular gravel,
trace silt, trace lignite

No Refusal /
Bottom of Hole

182.9'

179.9'
178.9'

164.9'

34.0'

37.0'
38.0'

52.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ALF-P-4-S

SUBSURFACE
Page:

52.0 ft

 N35°04'29.25", W90°08'31.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R
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G

 L
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G
 -
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  A
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  1
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7



75

100

80

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

4.5'

10.0'

8.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

Gravel Fill

Silt (ML), Dark grayish
brown, low plasticity,
medium stiff, moist, trace
fine to coarse angular
gravel

Well Graded Sand (SW)
with Silt, brown, fine to
coarse grained, moist

Fat Clay (CH), dark grayish
brown, medium to high
plasticity, medium stiff,
moist

Poorly Graded Sand (SP),
brown, fine grained, moist,
trace silt

Fat Clay (CH), dark gray,
medium to high plasticity,
medium stiff, moist to wet

209.9'

204.9'

203.4'

196.9'

186.9'

183.4'
182.9'

1.0'

6.0'

7.5'

14.0'

24.0'

27.5'
28.0'

Completed8/26/17 8/27/17

9/11/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Jeff Bechtel

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

C. Sutherland

22.7 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole210.9'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

210.9 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-1A

SUBSURFACE
Page:

176.0 ft

 N35°03'55.15", W90°08'21.01" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
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100

100

100

90

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

10.0'

10.0'

10.0'

9.0'

36.0'

46.0'

56.0'

66.0'

Poorly Graded Sand (SP),
brown, fine grained, moist
to wet, trace to little
medium grained sand 
(Continued)

Fat Clay (CH), dark gray,
medium to high plasticity,
soft,  moist to wet

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace medium sand

Poorly Graded Silty Sand
(SP-SM), dark gray, fine
grained, soft, wet, trace
lignite and clay

Poorly Graded Sand (SP),
brown, medium grained,
wet, trace fine grained
gravel and coarse sand

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace silt

Poorly Graded Sand (SP),
grayish brown, fine to
medium grained, wet, trace
gravel and coarse sand

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace silt

Poorly Graded Sand (SP),
grayish brown, fine to
medium grained, wet

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace gravel and lignite

176.4'
175.4'

169.9'

166.4'

164.9'

162.4'

159.9'

148.9'
147.9'

34.5'
35.5'

41.0'

44.5'

46.0'

48.5'

51.0'

62.0'
63.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

210.9 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-1A

SUBSURFACE
Page:

176.0 ft

 N35°03'55.15", W90°08'21.01" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S
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100

60

100

0

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

10.0'

6.0'

10.0'

0.0'

76.0'

86.0'

96.0'

106.0'

Well Graded Sand (SW),
gray, fine to coarse
grained, wet, trace fine to
coarse gravel and lignite

No Recovery

Well Graded Sand (SW),
grayish brown, fine to
coarse grained, wet, trace
to some fine to coarse
gravel

139.9'

124.9'

114.9'

71.0'

86.0'

96.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

210.9 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-1A

SUBSURFACE
Page:

176.0 ft

 N35°03'55.15", W90°08'21.01" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
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90

0

90

90

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
146.0'

9.0'

0.0'

9.0'

9.0'

116.0'

126.0'

136.0'

146.0'

Well Graded Sand (SW),
dark gray, medium to
coarse grained, wet, some
fine to coarse gravel, trace
organics

No Recovery

Well Graded Sand (SW),
light gray, fine to medium
grained, wet, trace to little
coarse sand and fine to
coarse gravel, trace lignite

Poorly Graded Sand (SP),
gray, fine grained, wet,
little medium grained sand,
trace fine gravel

Poorly Graded Sand (SP),
gray, fine grained, wet,
little medium grained sand,
trace fine to coarse gravel,
trace lignite

99.9'

94.9'

84.9'

81.9'

74.9'

111.0'

116.0'

126.0'

129.0'

136.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

210.9 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-1A

SUBSURFACE
Page:

176.0 ft

 N35°03'55.15", W90°08'21.01" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V
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70

100

100

--

--

--

146.0' -
156.0'

156.0' -
166.0'

166.0' -
176.0'

7.0'

10.0'

10.0'

156.0'

166.0'

176.0'

Poorly Graded Sand (SP),
gray, fine grained, wet,
little medium grained sand,
trace fine to coarse gravel,
trace lignite   (Continued)

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace fine subrounded
gravel

Some Lignite @ 165'

Poorly Graded Sand (SP),
gray, fine grained, wet,
little medium grained sand,
trace coarse sand, trace
fine to coarse subrounded
gravel, trace lignite

Fat Clay (CH), gray to olive
gray, high plasticity, very
stiff, moist, trace fine
grained sand
Color changed to more
olive gray with little fine
grained sand @ 173'

No Refusal /
Bottom of Hole

54.9'

44.9'

42.9'

34.9'

156.0'

166.0'

168.0'

176.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

210.9 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-1A

SUBSURFACE
Page:

176.0 ft

 N35°03'55.15", W90°08'21.01" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R
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G

 L
O
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 -
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100

80

90

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

8.0'

9.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

No Recovery
from 25' to 26'

Silty Sand (SM), brown,
fine grained, poorly
graded, moist

Fat Clay (CH), gray, firm,
medium plasticity, moist

Clayey Sand (SC), brown,
fine grained, moist

Poorly Graded Sand (SP),
brown, very fine grained,
moist

Lean Clay with Silt and
Sand (CL), gray, low
plasticity, very soft,
saturated

No Recovery

Lean Clay with Silt and
Sand (CL), gray, low
plasticity, very soft,
saturated

209.7'

201.7'

199.7'

195.2'

190.7'
189.7'

185.7'

6.0'

14.0'

16.0'

20.5'

25.0'
26.0'

30.0'

Completed8/24/17 8/25/17

9/11/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Mike Pilot

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Larry Yancey

Cascade Drilling

Briggs Evans

26.0 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole215.7'

NA

Terrasonic 150C / #10-00100

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.7 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-3A

SUBSURFACE
Page:

138.0 ft

 N35°03'59.31", W90°08'53.34" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

0

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

10.0'

10.0'

10.0'

0.0'

36.0'

46.0'

56.0'

66.0'

No Recovery
from 56' to 66'

Poorly Graded Sand (SP),
brown, very fine grained,
moist

No Recovery

Well Graded Sand (SW),
light gray, fine to coarse
grained, saturated

159.7'

149.7'

56.0'

66.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.7 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-3A

SUBSURFACE
Page:

138.0 ft

 N35°03'59.31", W90°08'53.34" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V
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100

20

100

100

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

10.0'

2.0'

10.0'

10.0'

76.0'

86.0'

96.0'

106.0'

No Recovery
from 78' to 86'

Well Graded Sand (SW),
light gray, fine to coarse
grained, saturated 
(Continued)

No Recovery

Well Graded Sand (SW),
light gray, fine to coarse
grained, saturated

137.7'

129.7'

78.0'

86.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.7 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-3A

SUBSURFACE
Page:

138.0 ft

 N35°03'59.31", W90°08'53.34" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70
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 -
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E

V
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P
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 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



0.0'

90

100

100

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
138.0'

9.0'

10.0'

10.0'

116.0'

126.0'

136.0'

No Recovery
from 115' to 116'

Well Graded Sand (SW),
light gray, fine to coarse
grained, saturated 
(Continued)

No Recovery

Well Graded Sand (SW),
gray, medium to coarse
grained, saturated, trace
gravel

Poorly Graded Sand (SP),
gray, fine grained, wet

Well Graded Sand (SW),
light gray, fine to coarse
grained, saturated

Fat Clay (CH), gray, very
stiff, moist

No Refusal /
Bottom of Hole

100.7'
99.7'
98.7'
97.7'

88.7'

77.7'

115.0'
116.0'
117.0'
118.0'

127.0'

138.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.7 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-3A

SUBSURFACE
Page:

138.0 ft

 N35°03'59.31", W90°08'53.34" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

ABC Stone

Silty Sand (SM), brown to
gray, fine grained, moist

Silty Sand (SM), tan, fine
grained, moist

Silty Lean Clay (CL), gray
to brown, low plasticity,
soft to firm, moist

Silty Sand (SM), tan, fine
grained, moist

Silty Sand (SM), grayish
brown, fine grained, wet

Sandy Lean Clay (CL),
brown, soft, low to medium

216.1'

213.6'

208.6'

194.6'

190.6'
189.6'
188.6'

186.6'

0.5'

3.0'

8.0'

22.0'

26.0'
27.0'
28.0'

30.0'

Completed8/24/17 8/27/17

9/11/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

27.6 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.6'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.6 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-5A

SUBSURFACE
Page:

149.0 ft

 N35°04'03.70", W90°08'32.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70
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 -
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E

V
.G

P
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 F
M

S
M

-G
R
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P

H
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 L
O

G
.G

D
T

  1
1/

27
/1

7



65

65

75

50

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

6.5'

6.5'

7.5'

5.0'

37.0'

47.0'

57.0'

67.0'

plasticity, wet

Silty Sand (SM), grayish
brown, fine grained, wet

Sandy Lean Clay (CL),
gray, soft, low plasticity,
wet

Silty Sand (SM), grayish
brown, fine to medium
grained, wet

Poorly Graded Sand (SP),
gray, fine to medium
grained, wet

Poorly Graded Sand (SP),
grayish brown, fine to
medium grained, wet

186.1'

171.6'

169.6'

149.6'

30.5'

45.0'

47.0'

67.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.6 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-5A

SUBSURFACE
Page:

149.0 ft

 N35°04'03.70", W90°08'32.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75
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 -
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V
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P
J 

 F
M

S
M

-G
R

A
P

H
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O

G
.G

D
T

  1
1/

27
/1

7



60

75

65

75

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

6.0'

7.5'

6.5'

7.5'

77.0'

87.0'

97.0'

107.0' Depth 107 to
113 contains
trace lean clay

Well Graded Gravelly
Sand (SW), gray, fine to
coarse grained, wet,
rounded fine to coarse
gravel   (Continued)

Poorly Graded Sand (SP),
gray, fine to medium
grained, wet, trace
rounded gravel

Well Graded Sand (SW),
gray, fine to coarse
grained, wet, trace
rounded gravel

Well Graded Gravelly
Sand (SW), gray, fine to
coarse grained, wet, trace
rounded fine to coarse
gravel

139.6'

119.6'

113.6'

77.0'

97.0'

103.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.6 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-5A

SUBSURFACE
Page:

149.0 ft

 N35°04'03.70", W90°08'32.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75
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70
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 -
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E

V
.G

P
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M

S
M

-G
R

A
P

H
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O

G
.G

D
T

  1
1/

27
/1

7



2.0'

70

100

95

100

--

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

137.0' -
147.0'

147.0' -
149.0'

7.0'

10.0'

9.5'

10.0'

117.0'

127.0'

137.0'

147.0'

Well Graded Gravelly
Sand (SW), gray, fine to
coarse grained, wet, trace
rounded fine to coarse
gravel   (Continued)

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace rounded gravel

Well Graded Gravelly
Sand (SW), grayish brown,
fine to coarse grained, wet,
fine to coarse rounded
gravel

Lean Clay (CL), gray,
medium plasticity, hard to
very hard, wet

No Refusal /
Bottom of Hole

100.6'

79.6'

75.6'

67.6'

116.0'

137.0'

141.0'

149.0'
ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.6 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-5A

SUBSURFACE
Page:

149.0 ft

 N35°04'03.70", W90°08'32.94" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
 -

 R
E

V
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed.
See Well
Construction
Log for details.

ABC Stone

Silty Sand (SM), tan to
brown, fine grained, moist

Silty Lean Clay (CL), gray
to brown, low to medium
plasticity, soft to firm, moist

Silty Sand (SM), brown,
fine grained, moist

Clayey Sand (SC), gray to
brown, fine grained, moist

Silty Sand (SM), brown,
fine grained, moist

Clayey Sand (SC), gray to
brown, fine grained, moist

215.5'

208.0'

194.0'

192.5'
192.0'
191.5'
190.5'

186.0'

0.5'

8.0'

22.0'

23.5'
24.0'
24.5'
25.5'

30.0'

Completed8/27/17 8/27/17

9/11/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Briggs Evans

27.7 ft

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.0'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.0 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-5B

SUBSURFACE
Page:

57.0 ft

 N35°04'03.38", W90°08'32.61" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
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13
 -
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E

V
.G

P
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 F
M

S
M
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R
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P

H
IC

 L
O

G
.G

D
T

  1
1/

27
/1

7



75

65

40

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

7.5'

6.5'

4.0'

37.0'

47.0'

57.0'

Silty Sand (SM), grayish
brown, fine grained, wet

Poorly Graded Sand (SP),
brown, fine grained, wet,
trace medium sand

Silty Sand (SM), grayish
brown, fine grained, wet

Poorly Graded Sand (SP),
brown, fine to medium
grained, wet

No Refusal /
Bottom of Hole

171.0'

169.0'

159.0'

45.0'

47.0'

57.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.0 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 11/27/17

ACC-5B

SUBSURFACE
Page:

57.0 ft

 N35°04'03.38", W90°08'32.61" (NAD83)

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75
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13
 -
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E

V
.G

P
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 F
M

S
M

-G
R

A
P

H
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 L
O

G
.G

D
T

  1
1/

27
/1

7



100

60

95

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

6.0'

9.5'

7.0'

17.0'

27.0'

Boring
abandoned
upon completion
by tremie
grouting to
surface with
30% solids
bentonite grout.

P.P. = Pocket
Penetrometer
Result

P.P. = 1.75 tsf
P.P. = 1.5 tsf

P.P. = 1.5 tsf

P.P. = 1.25 tsf

Topsoil (6")

Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
moist

Clayey Silty Sand (SM),
brown (7.5YR 4/4), fine
grained, moist

Silty Clay (CL), brown
(7.5YR 4/2), medium stiff,
low plasticity, moist

Poorly Graded Sand (SP),
brown (7.5YR 4/1), fine

215.5'

204.0'

202.0'

188.0'

186.0'

0.5'

12.0'

14.0'

28.0'

30.0'

Completed9/26/17 9/27/17

9/27/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

James Smith

Cascade Drilling

C. Sutherland

N/A

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.0'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.0 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-205C

SUBSURFACE
Page:

187.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V
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17



100

80

85

85

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

10.0'

8.0'

8.5'

8.5'

37.0'

47.0'

57.0'

67.0'

grained, moist

Silty Sand (SM), brown
(7.5YR 4/1), fine grained,
wet

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, contains few gravel

162.0' 54.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.0 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-205C

SUBSURFACE
Page:

187.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R
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G

 L
O
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 -
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O
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5/
17



80

50

70

80

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

8.0'

5.0'

7.0'

8.0'

77.0'

87.0'

97.0'

107.0'

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, contains few gravel 
(Continued)

Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
wet

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
contains some gravel

Poorly Graded Sand (SP),
grayish brown (10YR 5/2),
fine grained, wet, contains
trace gravel

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
contains some gravel

141.0'

139.0'

117.0'

110.0'

75.0'

77.0'

99.0'

106.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.0 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-205C

SUBSURFACE
Page:

187.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R
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G

 L
O
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O
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O
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P
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G
.G

D
T

  1
2/

5/
17



0.6'

100

100

100

100

--

--

--

--

--

107.0' -
117.0'

119.0' -
127.0'

127.0' -
137.0'

137.0' -
147.0'

117.0' -
119.0'

10.0'

8.0'

10.0'

10.0'

117.0'

127.0'

137.0'

147.0'

P.P. = 4.5 tsf

P.P. > 4.5 tsf

P.P. = 4.25 tsf

P.P. > 4.5 tsf

P.P. > 4.5 tsf

P.P. = 1.0 tsf
P.P. = 1.25 tsf

P.P. = 1.5 tsf

P.P. = 2.5 tsf

P.P. = 1.0 tsf

P.P. = 1.0 tsf

Silty Lean Clay (CL), dark
gray (7.5YR 4/1), hard, low
plasticity, moist to wet

Fat Clay (CH), dark gray,
stiff, medium plastic, moist
to wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 117.0' - 117.4')

Sandy Lean Clay (CL),
dark gray (7.5YR 4/1),
medium stiff to stiff, low
plasticity, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
intervals 130.5' - 131.0'
and 148.0' - 149.0')

105.0'

99.0'

94.0'

111.0'

117.0'

122.0'

ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.0 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-205C

SUBSURFACE
Page:

187.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

85

60

90

--

--

--

--

147.0' -
157.0'

157.0' -
167.0'

167.0' -
177.0'

177.0' -
187.0'

10.0'

8.5'

6.0'

9.0'

157.0'

167.0'

177.0'

187.0'

P.P. = 1.25 tsf

Clayey Silty Sand (SM),
dark gray (7.5YR 4/1), fine
grained, wet

Poorly Graded Sand (SP),
dark gray (7.5YR 4/1), fine
grained, wet

Clayey Sandy Silt (ML),
dark gray (7.5YR 4/1),
medium stiff to stiff, low
plasticity, wet

Poorly Graded Sand (SP),
dark gray (7.5YR 4/1), fine
grained, wet

No Refusal /
Bottom of Hole

60.0'

49.0'

41.0'

39.0'

29.0'

156.0'

167.0'

175.0'

177.0'

187.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.0 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-205C

SUBSURFACE
Page:

187.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

80

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

8.0'

10.0'

7.0'

17.0'

27.0'

Boring
abandoned
upon completion
by tremie
grouting to
surface with
30% solids
bentonite grout.

P.P. = Pocket
Penetrometer
Result

P.P. = 2.0 tsf

P.P. = 3.0 tsf

P.P. = 1.0 tsf

P.P. = 1.5 tsf

Asphalt (4")

Silty Sand (SM), red
(2.5YR 5/8), fine to
medium grained, dry,
contains few rounded
gravel

Clayey Silty Sand (SM),
brown (7.5YR 4/4), fine
grained, moist

Silty Sand (SM), light
brown (7.5YR 6/4), fine
grained, moist

Clayey Sand (SC), brown
(7.5YR 4/4), fine grained,
moist

Silty Clay (CL), gray
(7.5YR 5/1), stiff, low
plasticity, moist

Silty Sand (SM), gray
(7.5YR 5/1), fine grained,
wet

Clayey Silt (ML), gray
(7.5YR 5/1), firm to stiff,
low plasticity, moist

235.5'
234.2'

229.3'

226.8'

221.8'

219.8'
218.8'

206.8'

0.3'
1.6'

6.5'

9.0'

14.0'

16.0'
17.0'

29.0'

Completed9/21/17 9/22/17

9/22/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

James Smith

Cascade Drilling

C. Sutherland

N/A

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole235.8'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 1  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/7/17

ALF-212C

SUBSURFACE
Page:

267.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

95

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

10.0'

10.0'

10.0'

9.5'

37.0'

47.0'

57.0'

67.0'

P.P. = 1.25 tsf

P.P. = 1.0 tsf

P.P. = 1.0 tsf

P.P. = 1.0 tsf

P.P. = 1.5 tsf

P.P. = 1.0 tsf

P.P. = 1.0 tsf

P.P. = 0.75 tsf

P.P. = 0.5 tsf

Silty Lean Clay (CL),
brown (7.5YR 4/2),
medium stiff, low plasticity,
moist   (Continued)

Silty Sand (SM), gray
(7.5YR 5/1), fine grained,
wet

51': 6" seam gray Clay
(CL)

Silty Lean Clay (CL), gray
(7.5YR 5/1), medium stiff,
medium plasticity, wet

Sandy Silt (ML), gray
(7.5YR 5/1), low plasticity,
soft, wet

190.8'

179.8'

173.8'

45.0'

56.0'

62.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 2  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/7/17

ALF-212C

SUBSURFACE
Page:

267.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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50

60

60

70

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

5.0'

6.0'

6.0'

7.0'

77.0'

87.0'

97.0'

107.0'

Poorly Graded Sand (SP),
gray (7.5YR 5/1), fine
grained, wet

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, contains trace gravel

163.8'

158.8'

72.0'

77.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 3  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/7/17

ALF-212C

SUBSURFACE
Page:

267.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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70

0

100

80

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

137.0' -
147.0'

7.0'

0.0'

10.0'

8.0'

117.0'

127.0'

137.0'

147.0'

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, contains trace gravel 
(Continued)

Black Decomposed Log,
No trace of soils

Well Graded Sand with
gravel (SW), grayish brown
(10YR 5/2), fine to coarse
grained, wet, fine to coarse
grained gravel

Poorly Graded Sand (SP),
grayish brown (10YR 5/2),
fine grained, wet, contains
trace gravel

120.8'

118.8'

107.8'

115.0'

117.0'

128.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 4  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/7/17

ALF-212C

SUBSURFACE
Page:

267.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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80

90

65

70

--

--

--

--

147.0' -
157.0'

157.0' -
167.0'

167.0' -
177.0'

177.0' -
187.0'

8.0'

9.0'

6.5'

7.0'

157.0'

167.0'

177.0'

187.0'

Poorly Graded Sand (SP),
grayish brown (10YR 5/2),
fine grained, wet, contains
trace gravel   (Continued)

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 5  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/7/17

ALF-212C

SUBSURFACE
Page:

267.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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90

30

50

100

--

--

--

--

187.0' -
197.0'

197.0' -
207.0'

207.0' -
217.0'

217.0' -
227.0'

9.0'

3.0'

5.0'

10.0'

197.0'

207.0'

217.0'

227.0'

P.P. = 4.25 tsf

Poorly Graded Sand (SP),
grayish brown (10YR 5/2),
fine grained, wet, contains
trace gravel   (Continued)

6" Lens of Well Graded
Sand with Gravel (SW)
Brown (10YR 5/2), fine to
coarse grained sand and
gravel

Well Graded Sand with
Gravel (SW), grayish
brown (10YR 5/2), fine to
coarse grained, wet, fine to
coarse grained gravel

Poorly Graded Sand (SP),
grayish brown (10YR 5/2),
fine grained, wet, contains
trace gravel

16.8'

13.8'

8.8'

219.0'

222.0'

227.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 6  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/7/17

ALF-212C

SUBSURFACE
Page:

267.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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0.0'

0.8'

100

125

125

100

--

--

--

--

--

--

227.0' -
237.0'

239.0' -
247.0'

249.0' -
257.0'

257.0' -
267.0'

237.0' -
239.0'

247.0' -
249.0'

10.0'

10.0'

10.0'

10.0'

237.0'

247.0'

257.0'

267.0'

P.P. = 4.0 tsf

P.P. > 4.5 tsf

P.P. > 4.5 tsf

P.P. > 4.5 tsf

P.P.  >4.5 tsf

Sandy Lean Clay (CL),
dark gray (7.5YR 4/1),
hard, low to medium
plasticity, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 230.0' - 230.5') 
(Continued)

Lean Clay with Sand (CL),
dark gray (7.5YR 4/1),
hard, low to medium
plasticity, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
intervals 240.0' - 240.5')

Fat Clay (CH), dark gray,
hard, medium plastic,
moist
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 247.3' - 247.4')

Poorly Graded Sand (SP),
light gray (7.5YR 7/1), fine
grained, wet

265'-265.5': 6" Lens Gray
Sandy Clayey Silt (ML)

No Refusal /
Bottom of Hole

1.8'

-8.2'

-18.2'

-31.2'

234.0'

244.0'

254.0'

267.0'

ST-1

ST-2

175577013

Tennessee Valley Authority

Elevation Datum

Description

235.8 ft NGVD29

LOG 7  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/7/17

ALF-212C

SUBSURFACE
Page:

267.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  1
2/

7/
17



79

80

55

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

5.5'

8.0'

5.5'

7.0'

17.0'

27.0'

Boring
abandoned
upon completion
by tremie
grouting to
surface with
30% solids
bentonite grout.

P.P. = Pocket
Penetrometer
Result
P.P. = 1.25 tsf

P.P. = 1.5 tsf

P.P. = 0.5 tsf

Topsoil (6")

Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
moist, contains few gravel

Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
moist

Silty Lean Clay (CL),
brown (7.5YR 4/4),
medium stiff, low plasticity,
moist

Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
wet

Silty Lean Clay (CL),
brown (7.5YR 4/4),
medium stiff, low plasticity,
moist

Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
wet

Silty Lean Clay (CL),
brown (7.5YR 4/4),
medium stiff, low plasticity,

217.0'

214.5'

208.5'

199.5'

197.5'
196.5'

191.5'
190.5'

189.0'
188.0'

0.5'

3.0'

9.0'

18.0'

20.0'
21.0'

26.0'
27.0'

28.5'
29.5'

Completed9/23/17 9/25/17

9/25/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

James Smith

Cascade Drilling

C. Sutherland

N/A

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole217.5'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 1  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-214C

SUBSURFACE
Page:

207.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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80

60

45

60

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

8.0'

6.0'

4.5'

6.0'

37.0'

47.0'

57.0'

67.0'

moist

Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
wet

Sandy Lean Clay (CL),
dark gray (7.5YR 4/1), soft,
low plasticity, wet
Silty Sand (SM), brown
(7.5YR 4/4), fine grained,
wet   (Continued)

Well Graded Sand (SW),
dark gray (7.5YR 4/1), fine
to medium grained, wet,
contains trace gravel

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, contains trace gravel

180.5'

170.5'

37.0'

47.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 2  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-214C

SUBSURFACE
Page:

207.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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30

90

65

65

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

3.0'

9.0'

6.5'

6.5'

77.0'

87.0'

97.0'

107.0'

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, contains trace gravel 
(Continued)

96': trace sand and
decomposed wood

109.5' 108.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 3  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-214C

SUBSURFACE
Page:

207.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth
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2.0'

40

35

100

100

--

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

139.0' -
147.0'

137.0' -
139.0'

4.0'

3.5'

10.0'

8.0'

117.0'

127.0'

137.0'

147.0'

P.P. = 4.25 tsf

P.P. > 4.5 tsf

P.P. = 4.25 tsf

Well Graded Sand with
Gravel (SW), grayish
brown (10YR 5/2), fine to
coarse grained, wet, fine to
coarse grained gravel,
contains trace wood
fragments   (Continued)

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, contains trace gravel

Lean Clay (CL), dark gray
(7.5YR 4/1), hard, low to
medium plasticity, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 130.0' - 130.5')

Fat Clay (CH) dark gray
(7.5YR 4/1), hard medium
plastic, moist
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 138.3' - 138.7')

102.5'

89.5'

80.5'

67.5'

115.0'

128.0'

137.0'

150.0'

ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 4  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-214C

SUBSURFACE
Page:

207.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

100

--

--

--

--

147.0' -
157.0'

157.0' -
167.0'

167.0' -
177.0'

177.0' -
187.0'

10.0'

10.0'

10.0'

10.0'

157.0'

167.0'

177.0'

187.0'

P.P. > 4.5 tsf

P.P. > 4.5 tsf

P.P. = 4.25 tsf

P.P. = 1.5 tsf

P.P. = 1.75 tsf

P.P. = 1.75 tsf

P.P. = 1.75 tsf

P.P. = 1.75 tsf

P.P. = 4.25 tsf

P.P. > 4.5 tsf
P.P. > 4.5 tsf

Lean Clay (CL), dark gray
(7.5YR 4/1), hard, low to
medium plasticity, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 152.0' - 152.5') 
(Continued)

Lean Clay with Sand (CL),
dark gray (7.5YR 4/1),
medium stiff, low plasticity,
wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 170.0' - 170.5')

Lean Clay (CL), dark gray
(7.5YR 4/1), hard, low to
medium plasticity, wet

Clayey Sand (SC), dark
gray (7.5YR 4/1), fine
grained, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 183.0' - 183.5')

Clayey Silt (ML), dark gray
(7.5YR 4/1), hard, low to
medium plasticity, wet

Silty Sand (SM), light gray
(7.5YR 7/1), fine grained,

53.5'

45.5'

39.5'

31.5'
30.5'

26.5'

164.0'

172.0'

178.0'

186.0'
187.0'

191.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 5  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-214C

SUBSURFACE
Page:
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 Not Yet Surveyed,
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BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

95

--

--

187.0' -
197.0'

197.0' -
207.0'

10.0'

9.5'

197.0'

207.0'

wet
Poorly Graded Sand (SP),
light gray (7.5YR 7/1), fine
grained, wet   (Continued)

No Refusal /
Bottom of Hole

10.5' 207.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 6  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-214C

SUBSURFACE
Page:

207.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

70

65

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

7.0'

6.5'

7.0'

17.0'

27.0'

Boring
abandoned
upon completion
by tremie
grouting to
surface with
30% solids
bentonite grout.

P.P. = Pocket
Penetrometer
Result

P.P. = 0.5 tsf
P.P. = 0.75 tsf

P.P. = 1.25 tsf

P.P. = 1.5 tsf

Asphalt/ABC Stone (6")

Silty Sand (SM), brown
(7.5YR 4/4), fine to
medium grained, moist,
contains trace gravel

Silty Sand (SM), very dark
gray (7.5 YR 3/1), fine
grained, moist

Silty Sand (SM), brown
(7.5YR 4/4), fine to
medium grained, moist,
contains trace gravel

Sandy Silt (ML), very dark
gray (7.5 YR 3/1), soft to
medium firm, low plasticity,
wet

Well Graded Sand (SW),
strong brown (7.5YR 5/6),
fine to coarse grained, wet,
contains trace gravel

216.4'

211.9'

209.9'

202.9'

190.9'

186.9'

0.5'

5.0'

7.0'

14.0'

26.0'

30.0'

Completed9/28/17 9/30/17

9/30/17

N/A

DropN/A

Memphis, Tennessee

NA

TVA-ALF Remedial Investigation

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

James Smith

Cascade Drilling

C. Sutherland

N/A

Weight Efficiency

N/A (Vertical)

NA

Borehole Inclination (from Vertical)

Top of Hole216.9'

NA

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 7" Barrel, 3.5" Rods

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 1  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-P-4C

SUBSURFACE
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 Not Yet Surveyed,
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Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth
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50

45

80

60

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

5.0'

4.5'

8.0'

6.0'

37.0'

47.0'

57.0'

67.0'

P.P. = 2.5 tsfSandy Fat Clay (CH), very
dark brown (7.5YR 2.5/2),
stiff, high plasticity, wet

Well Graded Sand (SW),
strong brown (7.5YR 5/6),
fine to coarse grained, wet,
contains trace gravel

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
contains trace gravel

62'-67': contains trace dark
gray silty fat clay (CH),
medium to high plasticity,
stiff, wet

185.9'

166.9'

31.0'

50.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 2  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-P-4C

SUBSURFACE
Page:

227.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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40

45

20

45

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

4.0'

4.5'

2.0'

4.5'

77.0'

87.0'

97.0'

107.0'

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
contains trace gravel 
(Continued)

103': 4" seam of fine to
coarse gravel

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 3  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-P-4C

SUBSURFACE
Page:

227.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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1.3'

50

15

100

125

--

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

139.0' -
147.0'

137.0' -
139.0'

5.0'

1.5'

10.0'

10.0'

117.0'

127.0'

137.0'

147.0'

P.P. = 4.0 tsf

P.P. > 4.5 tsf

P.P. = 3.75 tsf

P.P. > 4.5 tsf

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
contains trace gravel 
(Continued)

Silty Fat Clay (CH), dark
gray (7.5YR 4/1), hard,
high plasticity, wet

Lean Clay (CL), gray
(7.5YR 4/1), hard, medium
plasticity, wet
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 137.6' - 138' and
152.0' - 152.5')

88.9'

79.9'

128.0'

137.0'

ST-1

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 4  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-P-4C

SUBSURFACE
Page:

227.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

100

--

--

--

--

147.0' -
157.0'

157.0' -
167.0'

167.0' -
177.0'

177.0' -
187.0'

10.0'

10.0'

10.0'

10.0'

157.0'

167.0'

177.0'

187.0'

P.P. > 4.5 tsf

P.P. > 4.5 tsf

P.P. = 4.0 tsf

P.P. = 3.25 tsf

P.P. > 4.5 tsf

P.P. > 4.5 tsf

P.P. = 3.25 tsf

P.P. > 4.5 tsf

P.P. > 4.5 tsf

Lean Clay (CL), gray (5Y
4/1), hard, moist, contains
fine sand and silt

Lean Clay with Sand (CL),
gray (5Y 4/1), very stiff,
moist, fine grained sand

Clayey Sand (SC), gray
(5Y 4/1), wet, contains
trace silt

Lean Clay with Sand (CL),
gray (5Y 4/1), very stiff,
moist, fine grained sand

Clayey Sand (SC), gray
(5Y 4/1), wet, contains
some silt

Sandy Lean Clay (CL),
gray (5Y 4/1), very stiff,
moist, fine grained sand
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 169.0' - 169.5')

Clayey Sand (SC) to
Sandy Silt (ML), gray (5Y
4/1), fine grained sand, wet

Lean Clay with Sand (CL)
to Clayey Sand (SC), gray
(5Y 4/2), stiff to very stiff,
moist to wet

62.9'

58.9'

56.9'
55.9'

53.9'

51.9'

35.9'

31.9'

154.0'

158.0'

160.0'
161.0'

163.0'

165.0'

181.0'

185.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 5  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-P-4C

SUBSURFACE
Page:

227.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100

100

100

100

--

--

--

--

187.0' -
197.0'

197.0' -
207.0'

207.0' -
217.0'

217.0' -
227.0'

10.0'

10.0'

10.0'

10.0'

197.0'

207.0'

217.0'

227.0'

P.P. > 4.5 tsf

P.P. = 2.5 tsf

Lean Clay with Sand (CL)
to Clayey Sand (SC), gray
(5Y 4/2), stiff to very stiff,
moist to wet   (Continued)

Silty Sand (SM), gray (5Y
6/1), fine grained sand,
moist to wet

Clayey Sand (SC), gray
(5Y 4/1), hard, wet,
contains trace organic
material
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 200.0' - 200.5')

Clayey Silty Sand (SM),
gray (5Y 6/1), fine grained
sand,  medium dense, wet

Lean Clay (CL), gray (5Y
4/1), hard, damp, contains
fine grained sand lenses

Silty Sand (SM), gray (5Y
6/1), fine grained, wet,
contains trace clay lenses

Clayey Sand (SC), gray
(5Y 4/1), fine grained,
moist, lenses of fine
grained silty sand
(classification based on
Particle Size and Atterberg
Limits analysis, sample
interval 219.5' - 220.0')

Silty Sand (SM), gray (5Y
6/1), fine grained, wet,
contains trace clay lenses

No Refusal /
Bottom of Hole

20.4'
19.9'

14.9'

11.9'

8.9'

-1.1'

-4.1'

-10.1'

196.5'
197.0'

202.0'

205.0'

208.0'

218.0'

221.0'

227.0'

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.9 ft NGVD29

LOG 6  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 12/5/17

ALF-P-4C

SUBSURFACE
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227.0 ft

 Not Yet Surveyed,

Mois.Cont. %

Rec. %

BlowsOverburden

Sonic Core

Lithology

Run

Depth

Run Depth RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth
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100 --0.0' - 7.0' 7.0'

7.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.7'

234.7'

234.3'

1.0'

3.0'

3.4'

Topsoil and gravel

Silty clay (CL), brown,
trace fine-grained sand,
stiff, moist

Clay (CH), gray, stiff, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, lenses of gray clay,
trace lignite

Top of Hole

Lee Eaves

40.00 ft

237.7'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed11/1/18 11/8/18

12/4/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Michael McDonald/ Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 1  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A

SUBSURFACE
Page:

167.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100 --7.0' - 17.0' 10.0'

17.0'

224.2'

223.7'

220.7'

13.5'

14.0'

17.0'

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, lenses of gray clay,
trace lignite   (Continued)

Clayey sand (SC), gray,
fine-grained, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, with lenses of silty
clay

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 2  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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100 --17.0' -
27.0'

10.0'

27.0'

214.7'

213.7'

209.7'

23.0'

24.0'

28.0'

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics 
(Continued)

Sand (SW), slightly silty,
gray, fine- to
medium-grained, poorly
sorted, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics

Silty clay (CL), gray
(2.5Y/4/1) medium-stiff,
trace of very fine-grained
sand and organics, very
moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 3  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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100 --27.0' -
37.0'

10.0'

37.0'

206.7'

204.2'

31.0'

33.5'

Silty clay (CL), gray
(2.5Y/4/1) medium-stiff,
trace of very fine-grained
sand and organics, very
moist   (Continued)

Clay (CL to CH),
bluish-gray (gley 4/N) with
brownish-tan mottling, very
stiff, moist

Clay (CL to CH),
orange-brown and gray
(2.5Y 4/2) with red-brown
staining (10YR 4/4), very
stiff, moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 4  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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Rec. %

BlowsOverburden

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
N

E
W

E
S

T
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  2
/4

/1
9



100 --37.0' -
47.0'

10.0'

47.0'

195.7'

192.7'

191.2'

189.7'

42.0'

45.0'

46.5'

48.0'

Clay (CL to CH),
orange-brown and gray
(2.5Y 4/2) with red-brown
staining (10YR 4/4), very
stiff, moist   (Continued)

Clay (CL to CH),
bluish-gray (gley 4/10Y),
trace silt, very stiff, moist to
very moist

Clay (CL). slightly silty,
bluish-gray (2.5Y 4/1),
medium stiff to stiff, trace
tan angular fine gravel,
very moist

Clayey silt (ML), gray to
bluish-gray, with some
fine-grained sand, soft to
medium stiff, wet

Clay (CH), bluish-gray
(2.5Y 4/1) and tan mottling,
trace lignite fragments,
very stiff, moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 5  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A

SUBSURFACE
Page:
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100 --47.0' -
57.0'

10.0'

57.0'

183.7'

182.7'

179.7'

179.2'

178.7'

177.7'

176.7'

54.0'

55.0'

58.0'

58.5'

59.0'

60.0'

61.0'

Clay (CH), bluish-gray
(2.5Y 4/1) and tan mottling,
trace lignite fragments,
very stiff, moist 
(Continued)

Clayey silt (ML), gray, trace
very fine-grained sand,
medium stiff, moist

Silty clay (CL), gray (5Y
4/1), with some very
fine-grained sand, stiff,
very moist

Clay (CL to CH), slightly
silty, gray (gley 1 3/5GY),
trace very fine-grained
sand, with partings of silty
sand, stiff

Clayey Silt, loose

Clay (CL to CH), slightly
silty, gray (gley 1 3/5GY),
trace very fine-grained
sand, with partings of silty
sand, stiff

Sand (SW) slightly silty,
gray with traces of black
grains, fine to
medium-grained, dense,
saturated

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 6  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A

SUBSURFACE
Page:
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100

80

--

--

57.0' -
67.0'

67.0' -
77.0'

10.0'

8.0'

67.0'

175.7'

174.7'

171.7'

166.7'

62.0'

63.0'

66.0'

71.0'

Clay (CL to CH), slightly
silty, gray (gley 1 1/5GY),
trace very fine-grained
sand, with partings of silty
sand, stiff, moist to very
moist   (Continued)

Sand (SW) slightly silty,
grayish-tan, fine to
medium-grained, loose,
wet

Silty Sand (SM), gray,
fine-grained, with thin
laminations and partings of
clayey sand, loose to
medium-dense, wet

Sand (SW) slightly silty,
grayish-tan, fine to
medium-grained, loose to
medium dense, wet, trace
lignite

Silty sand (SM), gray,
fine-grained, trace clayey
sand partings, loose to
medium-dense, very moist
to wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 7  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A

SUBSURFACE
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100 --77.0' -
87.0'

10.0'

77.0'

161.7' 76.0'

Silty sand (SM), gray,
fine-grained, trace clayey
sand partings, loose to
medium-dense, very moist
to wet   (Continued)

Well Graded Sand (SW),
grayish-tan with
multi-colored grains, fine to
coarse-grained, saturated,
trace sub-rounded fine
gravel, trace lignite, wet

(82.5' - 83') Blackish-gray
organics with sand

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 8  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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50 --87.0' -
97.0'

5.0'

87.0'150.7' 87.0'

Well Graded Sand (SW),
grayish-tan with
multi-colored grains, fine to
coarse-grained, saturated,
trace sub-rounded fine
gravel, trace lignite, wet 
(Continued)

Well Graded Sand (SW),
grayish-tan with
multi-colored grains, fine to
medium-grained, trace
sub-angular to
sub-rounded fine to
medium gravel, trace
lignite, saturated

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 9  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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100 --97.0' -
107.0'

10.0'

97.0'

Well Graded Sand (SW),
grayish-tan with
multi-colored grains, fine to
medium-grained, trace
sub-angular to
sub-rounded fine to
medium gravel, trace
lignite, saturated 
(Continued)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 10  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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70 --107.0' -
117.0'

7.0'

107.0'

Well Graded Sand (SW),
grayish-tan with
multi-colored grains, fine to
medium-grained, trace
sub-angular to
sub-rounded fine to
medium gravel, trace
lignite, saturated 
(Continued)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 11  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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Page:
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100 --117.0' -
127.0'

10.0'

117.0'

122.2'

117.7'

116.7'

115.2'

113.9'

113.2'

115.5'

120.0'

121.0'

122.5'

123.8'

124.5'

Sand (SW), grayish-tan
with multi-colored grains,
fine to medium-grained
with some coarse-grained
sand, trace fine to medium
sub-rounded gravel and
orgaincs/wood, saturated

Clay (CL), slightly silty,
dark gray, with interbedded
medium-grained sand, stiff,
wet

Sand (SW), grayish-tan
with multi-colored grains,
fine to medium-grained,
trace of coarse-grained
sand and thin clay (CL)
partings, saturated

Clay (CL to CH), gray, stiff,
wet

Sand (SW), grayish-tan
with multi-colored grains,
fine to medium-grained,
trace of coarse-grained
sand and thin clay (CL)
partings, saturated

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 12  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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100 --127.0' -
137.0'

10.0'

127.0'110.7' 127.0'

Clay (CL to CH), slightly
silty, gray, with silty
laminations and traces of
thin sandy (SW) interbeds,
medium-stiff, wet 
(Continued)

Sand (SW), grayish-tan
with muli-colored grains,
fine to medium grained,
trace coarse sand, trace
clay (CL to CH), trace fine
to medium grained
subrounded gravel,
saturated, clay interbeds
from 130.8'-134.0'

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 13  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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100 --137.0' -
147.0'

10.0'

137.0'

147.0'

98.7'

93.2'

90.7'

139.0'

144.5'

147.0'

Sand (SW), grayish-tan
with muli-colored grains,
fine to medium grained,
trace coarse sand, trace
clay (CL to CH), trace fine
to medium grained
subrounded gravel,
saturated, clay interbeds
from 130.8'-134.0' 
(Continued)

Sand (SW), grayish-tan
with muli-colored grains,
medium grained, trace fine
to coarse rounded gravel
(up to 2.5" diameter), Clay
(CH) gray interbeds
139.0'-139.4' and
140.0'-140.5'

Silty sand (SM),
grayish-brown,
fine-grained, trace clay and
some organics

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 14  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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100 --147.0' -
157.0'

10.0'

157.0'

Poorly Graded Sand (SP)
with silt, gray, fine-grained,
saturated   (Continued)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 15  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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80 --157.0' -
167.0'

8.0'

167.0'

77.2'

70.7'

160.5'

167.0'

Poorly Graded Sand (SP)
with silt, gray, fine-grained,
saturated   (Continued)

Silty Fat Clay (CH), dark
greenish-gray (Gley 1
4/5GY), very stiff to hard,
wet, high plasticity

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.44", W90°07'57.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 16  of  16

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213A
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100 --0.0' - 7.0' 7.0'

7.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.7'

234.7'

234.3'

1.0'

3.0'

3.4'

Topsoil and gravel

Silty clay (CL), brown,
trace fine-grained sand,
stiff, moist

Clay (CH), gray, stiff, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, lenses of gray clay,
trace lignite

Top of Hole

Stephen Karpenko

39.86 ft

237.7'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed11/9/18 11/14/18

12/4/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 1  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:
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100 --7.0' - 17.0' 10.0'

17.0'

224.2'

223.7'

220.7'

13.5'

14.0'

17.0'

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, lenses of gray clay,
trace lignite   (Continued)

Clayey sand (SC), gray,
fine-grained, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, with lenses of silty
clay

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 2  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft
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Rec. %
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100 --17.0' -
27.0'

10.0'

27.0'

214.7'

213.7'

209.7'

23.0'

24.0'

28.0'

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics 
(Continued)

Sand (SW), slightly silty,
gray, fine- to
medium-grained, poorly
sorted, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics

Silty clay (CL), gray
(2.5Y/4/1) medium-stiff,
trace of very fine-grained
sand and organics, very
moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 3  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft

Mois.Cont. %

Rec. %
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100 --27.0' -
37.0'

10.0'

37.0'

206.7'

204.2'

31.0'

33.5'

Silty clay (CL), gray
(2.5Y/4/1) medium-stiff,
trace of very fine-grained
sand and organics, very
moist   (Continued)

Clay (CL to CH),
bluish-gray (gley 4/N) with
brownish-tan mottling, very
stiff, moist

Clay (CL to CH),
orange-brown and gray
(2.5Y 4/2) with red-brown
staining (10YR 4/4), very
stiff, moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 4  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft

Mois.Cont. %

Rec. %
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100 --37.0' -
47.0'

10.0'

47.0'

195.7'

192.7'

191.2'

189.7'

42.0'

45.0'

46.5'

48.0'

Clay (CL to CH),
orange-brown and gray
(2.5Y 4/2) with red-brown
staining (10YR 4/4), very
stiff, moist   (Continued)

Clay (CL to CH),
bluish-gray (gley 4/10Y),
trace silt, very stiff, moist to
very moist

Clay (CL). slightly silty,
bluish-gray (2.5Y 4/1),
medium stiff to stiff, trace
tan angular fine gravel,
very moist

Clayey silt (ML), gray to
bluish-gray, with some
fine-grained sand, soft to
medium stiff, wet

Clay (CH), bluish-gray
(2.5Y 4/1) and tan mottling,
trace lignite fragments,
very stiff, moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 5  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100 --47.0' -
57.0'

10.0'

57.0'

183.7'

182.7'

179.7'

179.2'

178.7'

177.7'

176.7'

54.0'

55.0'

58.0'

58.5'

59.0'

60.0'

61.0'

Clay (CH), bluish-gray
(2.5Y 4/1) and tan mottling,
trace lignite fragments,
very stiff, moist 
(Continued)

Clayey silt (ML), gray, trace
very fine-grained sand,
medium stiff, moist

Silty clay (CL), gray (5Y
4/1), with some very
fine-grained sand, stiff,
very moist

Clay (CL to CH), slightly
silty, gray (gley 1 3/5GY),
trace very fine-grained
sand, with partings of silty
sand, stiff

Clayey Silt, loose

Clay (CL to CH), slightly
silty, gray (gley 1 3/5GY),
trace very fine-grained
sand, with partings of silty
sand, stiff

Sand (SW) slightly silty,
gray with traces of black
grains, fine to
medium-grained, dense,
saturated

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 6  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:
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Rec. %

BlowsOverburden
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100

80

--

--

57.0' -
67.0'

67.0' -
77.0'

10.0'

8.0'

67.0'

175.7'

174.7'

171.7'

166.7'

62.0'

63.0'

66.0'

71.0'

Clay (CL to CH), slightly
silty, gray (gley 1 1/5GY),
trace very fine-grained
sand, with partings of silty
sand, stiff, moist to very
moist   (Continued)

Sand (SW) slightly silty,
grayish-tan, fine to
medium-grained, loose,
wet

Silty Sand (SM), gray,
fine-grained, with thin
laminations and partings of
clayey sand, loose to
medium-dense, wet

Sand (SW) slightly silty,
grayish-tan, fine to
medium-grained, loose to
medium dense, wet, trace
lignite

Silty sand (SM), gray,
fine-grained, trace clayey
sand partings, loose to
medium-dense, very moist
to wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 7  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:
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Rec. %
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100 --77.0' -
87.0'

10.0'

77.0'

161.7' 76.0'

Silty sand (SM), gray,
fine-grained, trace clayey
sand partings, loose to
medium-dense, very moist
to wet   (Continued)

Well Graded Sand (SW),
grayish-tan with
multi-colored grains, fine to
coarse-grained, saturated,
trace sub-rounded fine
gravel, trace lignite, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 8  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:
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Rec. %
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30 --87.0' -
97.0'

3.0'

87.0'150.7' 87.0'

Well Graded Sand (SW),
grayish-tan with
multi-colored grains, fine to
coarse-grained, saturated,
trace sub-rounded fine
gravel, trace lignite, wet 
(Continued)

Poorly Graded Sand (SP),
grey, fine grained, loose,
saturated, trace gravel,
trace medium to coarse
sand, trace organics

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 9  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft
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Rec. %
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80 --97.0' -
107.0'

8.0'

97.0'

Poorly Graded Sand (SP),
grey, fine grained, loose,
saturated, trace gravel,
trace medium to coarse
sand, trace organics 
(Continued)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 10  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft
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Rec. %
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70 --107.0' -
117.0'

7.0'

107.0'

Poorly Graded Sand (SP),
grey, fine grained, loose,
saturated, trace gravel,
trace medium to coarse
sand, trace organics 
(Continued)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 11  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft

Mois.Cont. %

Rec. %
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0 --117.0' -
119.0'

0.0'

117.0'

119.0'

120.7'

118.7'

117.0'

119.0'

Poorly Graded Sand (SP),
grey, fine grained, loose,
saturated, trace gravel,
trace medium to coarse
sand, trace organics 
(Continued)
(116' to 117') Organics and
gravel

No Recovery

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'17.35", W90°07'57.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.7 ft NGVD29

LOG 12  of  12

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-213B

SUBSURFACE
Page:

119.0 ft

Mois.Cont. %

Rec. %
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100

100

--

--

0.0' - 7.0'

7.0' - 17.0'

7.0'

10.0'

7.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.4'

234.4'
234.0'

223.9'
223.4'

1.0'

3.0'
3.4'

13.5'
14.0'

Topsoil and gravel

Silty clay (CL), brown,
trace fine-grained sand,
stiff, moist

Clay (CH), gray, stiff, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, lenses of gray clay,
trace lignite

Clayey sand (SC), gray,
fine-grained, moist

Top of Hole

Stephen Karpenko

24.26 ft

237.4'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed11/20/18 11/21/18

12/4/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.87", W90°07'57.90" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217

SUBSURFACE
Page:

69.0 ft
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Rec. %
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100

100

--

--

17.0' -
27.0'

27.0' -
37.0'

10.0'

10.0'

17.0'

27.0'

220.4'

214.4'

213.4'

209.4'

206.4'

203.9'

17.0'

23.0'

24.0'

28.0'

31.0'

33.5'

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, dense,
damp, with lenses of silty
clay   (Continued)

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics

Sand (SW), slightly silty,
gray, fine- to
medium-grained, poorly
sorted, moist

Silty sand (SM) gray,
fine-grained, trace
sub-rounded fine-grained
gravel, trace clay, and
organics, dense, damp,
with lenses of clayey sand,
trace lignite and organics

Silty clay (CL), gray
(2.5Y/4/1) medium-stiff,
trace of very fine-grained
sand and organics, very
moist

Clay (CL to CH),
bluish-gray (gley 4/N) with
brownish-tan mottling, very
stiff, moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.87", W90°07'57.90" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217

SUBSURFACE
Page:

69.0 ft

Mois.Cont. %

Rec. %
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100

100

--

--

37.0' -
47.0'

47.0' -
57.0'

10.0'

10.0'

37.0'

47.0'

195.4'

192.4'

190.9'
190.4'

185.4'

42.0'

45.0'

46.5'
47.0'

52.0'

Clay (CL to CH),
orange-brown and gray
(2.5Y 4/2) with red-brown
staining (10YR 4/4), very
stiff, moist   (Continued)

Clay (CL to CH),
bluish-gray (gley 4/10Y),
trace silt, very stiff, moist to
very moist

Clay (CL). slightly silty,
bluish-gray (2.5Y 4/1),
medium stiff to stiff, trace
tan angular fine gravel,
very moist

Clayey silt (ML), gray to
bluish-gray, with some
fine-grained sand, soft to
medium stiff, wet

Fat Clay, (CH), gray, high
plasticity, medium stiff,
saturated, trace silt and
very fine-grained sand

Sandy Silt with Clay (ML),
gray, soft to medium stiff,
saturated, with very
fine-grained sand

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.87", W90°07'57.90" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217

SUBSURFACE
Page:

69.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

--

--

57.0' -
67.0'

67.0' -
69.0'

10.0'

2.0'

57.0'

67.0'

69.0'

178.4'

168.4'

59.0'

69.0'

Sandy Silt with Clay (ML),
gray, soft to medium stiff,
saturated, with very
fine-grained sand 
(Continued)

Silty Sand with Clay (SM),
gray, very fine- to
fine-grained, loose to
medium dense, saturated,
with lenses of clay (CH)
from 60.5-62.0 and
63.5-65.5

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.87", W90°07'57.90" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217

SUBSURFACE
Page:

69.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.7'

234.3'

232.3'

230.3'

229.3'

224.3'

222.3'

0.6'

3.0'

5.0'

7.0'

8.0'

13.0'

15.0'

Topsoil

Clay with Silt (CL-ML),
sandy, brown, medium
stiff, moist

Clayey Silt (ML), brown
and gray, medium stiff,
moist

Clayey Silt (ML), gray,
medium stiff, some
fine-grained sand, trace
dark gray clay lenses,
moist

Sandy Silt (ML to SM),
gray, fine-grained, trace
clay, moist

Silty Sand (SM), gray,
loose, fine-grained, with
laminated dark-gray silty
clay, moist

Sandy Silt (ML), gray to
dark gray, trace clay and
organics, moist

Top of Hole

Lee Eaves

40.22 ft

237.3'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed11/19/18 11/20/18

12/4/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.94", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.3 ft NGVD29

LOG 1  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217B

SUBSURFACE
Page:
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Rec. %
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T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
N

E
W

E
S

T
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  2
/4

/1
9



220.3'

211.3'

208.8'

206.6'

17.0'

26.0'

28.5'

30.7'

Interbedded Sandy Silt
(ML) and Silty Sand (SC),
dark gray, loose,
fine-grained, trace
organics, moist

Sandy Silt (ML),
tanish-gray to dark gray,
very fine-grained, trace
clay, organics and wood
fragments, with lenses of
fine-grained sand, moist,
(18.0'-18.5') Sand (SP),
silty, gray, loose,
fine-grained, moist,
(19.7'-20.0') Clayey-silt

Clayey Silt (ML), gray to
dark gray, soft to medium
stiff, trace very fine-grained
sand, moist

Clay (CH), dark
brownish-gray, very stiff,
trace organics, very moist

Clay (CH), gray and brown
with orange-brown to
reddish-brown staining,
hard, moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.94", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.3 ft NGVD29

LOG 2  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217B

SUBSURFACE
Page:

128.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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195.8'
195.3'

192.3'

191.3'

189.8'
189.3'

183.3'

41.5'
42.0'

45.0'

46.0'

47.5'
48.0'

54.0'

Clay (CH), gray and brown
with orange-brown to
reddish-brown staining,
hard, moist   (Continued)

Clay (CH), dark gray, very
stiff, very moist

Sandy Clay with Silt (CL),
dark gray, soft to medium
stiff, wet, fine-grained sand

Clayey Sand with Silt (SC),
dark gray, loose, very fine
to fine-grained, wet

Silty to Clayey Sand (SM to
SC), dark gray, trace
organics, wet.

Silty Sandy Clay (CL), dark
gray, soft, wet, fine grained
sand

Clay (CH), dark gray with
some tan mottling, stiff to
very stiff, trace organics,
wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.94", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.3 ft NGVD29

LOG 3  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217B

SUBSURFACE
Page:

128.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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178.8'
178.3'

174.8'

172.3'

170.3'

169.3'

167.8'

166.3'

58.5'
59.0'

62.5'

65.0'

67.0'

68.0'

69.5'

71.0'

Clay (CH), dark gray with
some tan mottling, some
fine sand, soft to medium
stiff, trace organics, wet 
(Continued)

Clayey Sand (SC) gray to
dark gray, loose,
fine-grained, wet

Silty Sand (SM), dark gray,
loose, wet to saturated,
with some partings of clay
(CH)

Sandy Clay (CL), dark
gray, stiff, moist, some silt,
sand fine-grained

Sandy Clay (CL), dark
gray, interbedded silty
sand (SM), sand
fine-grained, wet

Sand with silt (SW), dark
gray, loose, fine to
medium-grained, saturated

Silty Clay with Sand (CL),
dark gray, soft to medium
stiff, with lenses of silty
sand (SM), wet

Clay (CH), dark
grayish-brown, very stiff,
very moist

Sand (SW), tan to gray,
fine-grained with some
medium-grained, wet,trace
silt, trace organics and thin
lenses of clay (CL)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.94", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.3 ft NGVD29

LOG 4  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217B

SUBSURFACE
Page:

128.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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160.3' 77.0'

Well Graded Sand (SW),
tan to gray, fine to
medium-grained, wet,
trace of organics and
rounded fine gravel, trace
lignite

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.94", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.3 ft NGVD29

LOG 5  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217B

SUBSURFACE
Page:

128.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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132.3'

129.3'

122.3'

105.0'

108.0'

115.0'

Well Graded Sand (SW),
tan to gray, fine to
medium-grained, wet,
trace of organics and
rounded fine gravel, trace
lignite   (Continued)

Well Graded Sand (SW),
tan to gray, fine- to
medium-grained, wet, with
sub-rounded fine gravel
and lenses of sub-rounded
coarse-grained sand

Well Graded Sand (SW),
tan to gray, fine to
medium-grained, loose,
saturated, trace
sub-rounded fine gravel,
trace silt

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.94", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.3 ft NGVD29

LOG 6  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217B

SUBSURFACE
Page:

128.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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60 --118.0' -
128.0'

6.0'

128.0'

119.3'

109.3'

118.0'

128.0'

Well Graded Sand (SW),
tan to gray, with some silty
sand partings,
sub-rounded, some coarse
sand, fine- to
medium-grained,
saturated, trace
sub-rounded fine gravel,
trace sub-round cobbles 
(Continued)

Well Graded Sand (SW),
grayish-brown,
fine-grained, wet, trace
1/4" to 1/2" gravel

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'12.94", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.3 ft NGVD29

LOG 7  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217B

SUBSURFACE
Page:

128.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

--0.0' - 7.0'

7.0' - 17.0'

7.0'

10.0'

7.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.8'

234.4'

232.4'

230.4'

229.4'

0.6'

3.0'

5.0'

7.0'

8.0'

Topsoil

Clay with Silt (CL-ML),
sandy, brown, medium
stiff, moist

Clayey Silt (ML), brown
and gray, medium stiff,
moist

Clayey Silt (ML), gray,
medium stiff, some
fine-grained sand, trace
dark gray clay lenses,
moist

Sandy Silt (ML to SM),
gray, fine-grained, trace
clay, moist

Silty Sand (SM), gray,
loose, fine-grained, with
laminated dark-gray silty
clay, moist

Top of Hole

Michael McDonald

40.23 ft

237.4'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed11/15/18 11/19/18

12/4/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Michael McDonald

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 1  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:

207.0 ft

Mois.Cont. %

Rec. %
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100

--

--17.0' -
27.0'

10.0'

17.0'

27.0'

224.4'

222.4'

220.4'

211.4'

13.0'

15.0'

17.0'

26.0'

Sandy Silt (ML), gray to
dark gray, trace clay and
organics, moist

Interbedded Sandy Silt
(ML) and Silty Sand (SC),
dark gray, loose,
fine-grained, trace
organics, moist

Sandy Silt (ML),
tanish-gray to dark gray,
very fine-grained, trace
clay, organics and wood
fragments, with lenses of
fine-grained sand, moist,
(18.0'-18.5') Sand (SP),
silty, gray, loose,
fine-grained, moist,
(19.7'-20.0') Clayey-silt

Clayey Silt (ML), gray to
dark gray, soft to medium
stiff, trace very fine-grained
sand, moist

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 2  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:

207.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

--

--

27.0' -
37.0'

37.0' -
47.0'

10.0'

10.0'

37.0'

29.7-30.3 very
soft, wet

208.9'

206.7'

195.9'

195.4'

28.5'

30.7'

41.5'

42.0'

Clay (CH), dark
brownish-gray, very stiff,
trace organics, very moist

Clay (CH), gray and brown
with orange-brown to
reddish-brown staining,
hard, moist

Clay (CH), dark gray, very
stiff, very moist

Sandy Clay with Silt (CL),
dark gray, soft to medium
stiff, wet, fine-grained sand

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 3  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:

207.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100 --47.0' -
57.0'

10.0'

47.0'

57.0'

192.4'

191.4'

189.9'

189.4'

183.4'

178.9'

178.4'

45.0'

46.0'

47.5'

48.0'

54.0'

58.5'

59.0'

Clayey Sand with Silt (SC),
dark gray, loose, very fine
to fine-grained, wet

Silty to Clayey Sand (SM to
SC), dark gray, trace
organics, wet.

Silty Sandy Clay (CL), dark
gray, soft, wet, fine grained
sand

Clay (CH), dark gray with
some tan mottling, stiff to
very stiff, trace organics,
wet

Clay (CH), dark gray with
some tan mottling, some
fine sand, soft to medium
stiff, trace organics, wet

Clayey Sand (SC) gray to
dark gray, loose,
fine-grained, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 4  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A
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100

100

--

--

57.0' -
67.0'

67.0' -
77.0'

10.0'

10.0'

67.0'

174.9'

172.4'

170.4'

169.4'

167.9'

166.4'

62.5'

65.0'

67.0'

68.0'

69.5'

71.0'

Silty Sand (SM), dark gray,
loose, wet to saturated,
with some partings of clay
(CH)   (Continued)

Sandy Clay (CL), dark
gray, stiff, moist, some silt,
sand fine-grained

Sandy Clay (CL), dark
gray, interbedded silty
sand (SM), sand
fine-grained, wet

Sand with silt (SW), dark
gray, loose, fine to
medium-grained, saturated

Silty Clay with Sand (CL),
dark gray, soft to medium
stiff, with lenses of silty
sand (SM), wet

Clay (CH), dark
grayish-brown, very stiff,
very moist

Sand (SW), tan to gray,
fine-grained with some
medium-grained, wet,trace
silt, trace organics and thin
lenses of clay (CL)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 5  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A
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35

80

--

--

77.0' -
87.0'

87.0' -
97.0'

3.5'

8.0'

77.0'

87.0' Drill fluid and
catcher bit
added

160.4' 77.0'

Well Graded Sand (SW),
tan to gray, fine to
medium-grained, wet,
trace of organics and
rounded fine gravel, trace
lignite

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 6  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:
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Rec. %
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100 --97.0' -
107.0'

10.0'

97.0'

107.0'

132.4'

129.4'

105.0'

108.0'

Well Graded Sand (SW),
tan to gray, fine to
medium-grained, wet,
trace of organics and
rounded fine gravel, trace
lignite   (Continued)

Well Graded Sand (SW),
tan to gray, fine- to
medium-grained, wet, with
sub-rounded fine gravel
and lenses of sub-rounded
coarse-grained sand

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 7  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:
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Rec. %
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100

100

--

--

107.0' -
117.0'

117.0' -
127.0'

10.0'

10.0'

117.0'

122.4' 115.0'

Well Graded Sand (SW),
tan to gray, fine to
medium-grained, loose,
saturated, trace
sub-rounded fine gravel,
trace silt   (Continued)

Well Graded Sand (SW),
tan to gray, with some silty
sand partings,
sub-rounded, some coarse
sand, fine- to
medium-grained,
saturated, trace
sub-rounded fine gravel,
trace sub-round cobbles

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 8  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:
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100 --127.0' -
137.0'

10.0'

127.0'

137.0'

110.4'

105.4'

103.9'

102.4'

127.0'

132.0'

133.5'

135.0'

Well Graded Sand (SW),
tan, medium to
coarse-grained, saturated,
trace sub-rounded fine to
coarse gravel and cobbles

Well Graded Sand (SW),
tan, fine- to
medium-grained,
sub-rounded, saturated,
trace sub-rounded fine
gravel

Silty Sand (SM),
grayish-brown, saturated,
trace clay partings

Well Graded Sand (SW),
tan, fine to
medium-grained,
saturated, trace
sub-rounded fine gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 9  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:
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Rec. %
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100

100

--

--

137.0' -
147.0'

147.0' -
157.0'

10.0'

10.0'

147.0'

86.4' 151.0'

Well Graded Sand (SW),
tan, fine to
medium-grained,
saturated, trace
sub-rounded fine gravel 
(Continued)

Well Graded Sand (SW),
tan, fine to
medium-grained,
sub-rounded, saturated,
with sub-angular fine to
coarse gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 10  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:

207.0 ft

Mois.Cont. %
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100

100

--

--

157.0' -
167.0'

167.0' -
177.0'

10.0'

10.0'

157.0'

167.0'

75.4'

69.4'

162.0'

168.0'

Well Graded Sand (SW),
tan, fine to
medium-grained,
sub-rounded, saturated,
with sub-angular fine to
coarse gravel   (Continued)

Well Graded Sand (SW),
tan, fine to
medium-grained,
sub-rounded, saturated,
trace sub-rounded fine
gravel

Well Graded Sand (SW),
tan, fine- to
coarse-grained, saturated,
trace sub-angular fine to
medium gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 11  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:
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60 --177.0' -
187.0'

6.0'

177.0'

187.0'

63.4'

61.4'

53.4'

174.0'

176.0'

184.0'

Clay (CL), very silty, dark
gray, medium stiff to stiff,
wet, trace of very
fine-grained sand

Well Graded Sand (SW),
tanish-gray, fine to
medium-grained,
saturated, trace rounded
fine to medium gravel,
trace silty clay lenses

Well Graded Sand (SW),
tan, multi-colored grains,
medium to coarse-grained,
some fine grained sand,
saturated, trace
sub-rounded fine to coarse
gravel, trace sub-angular
cobbles, trace silty clay
lenses

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 12  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
Page:
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100

80

--

--

187.0' -
197.0'

197.0' -
207.0'

10.0'

8.0'

197.0'

47.4'

37.4'

190.0'

200.0'

Silty Clay (CH), light gray
to grayish-tan, hard, moist,
trace lignite

Interbedded Clay (CH) and
Silty Sand (SM), light gray,
dense, fine-grained, poorly
graded, moist to wet, trace
lignite fragments

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 13  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
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207.0'30.4' 207.0'

Interbedded Clay (CH) and
Silty Sand (SM), light gray,
dense, fine-grained, poorly
graded, moist to wet, trace
lignite fragments 
(Continued)

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'13.01", W90°07'57.84" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.4 ft NGVD29

LOG 14  of  14

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

ALF-217A

SUBSURFACE
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100 --0.0' - 5.0' 5.0'

5.0'

6" Extraction
Well Installed,
See Well
Construction
Log For Details

216.9'

213.8'

213.3'

212.8'

212.3'

211.8'

210.8'

0.4'

3.5'

4.0'

4.5'

5.0'

5.5'

6.5'

Topsoil

Silty Sand (SM), brown
with dark gray lenses,
fine-grained, wet, trace
clay and sub-rounded
gravel

Clayey Sand (SC), dark
gray with some brown
mottling, fine-grained, very
moist

Wood Fragments

Clayey Silt (ML), tan and
gray, some fine-grained
sand, very moist

Well Graded Sand (SW),
slightly silty, fine to
medium-grained, trace
sub-angular fine gravel,
saturated

Clayey Silt (ML), trace silt,
brown with gray mottling,
some orange-brown
nodules, stiff, very moist

Top of Hole

Michael McDonald

9.69 ft

217.3'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/31/18 10/31/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Michael McDonald

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

10.65 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.73" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.3 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-N02

SUBSURFACE
Page:
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Rec. %
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100 --5.0' - 15.0' 10.0'

15.0'

(18.0'-18.5')
Clayey Sand
Lense
(18.5'-20.0)

204.3'

203.3'

202.3'

13.0'

14.0'

15.0'

Clay (CL), trace silt, brown
with gray streaks, some
orange-brown nodules,
stiff, very moist 
(Continued)

Clayey and Silty Sand (SM
to SC), brown, very
fine-grained, dense,
saturated

Silty Sand (SM), brown,
fine-grained, medium
dense, wet

Well Graded Sand (SW),
slightly silty, brown to tan,
fine to medium-grained,
wet, clay lense 18.0'-18.5'

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.73" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.3 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-N02

SUBSURFACE
Page:
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Mois.Cont. %

Rec. %
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100 --15.0' -
25.0'

10.0'

25.0'

Sample
Saturated

197.3'

195.3'

192.3'

190.8'

188.8'

20.0'

22.0'

25.0'

26.5'

28.5'

Well Graded Sand (SW),
slightly silty, brown to tan,
fine to medium-grained,
wet, clay lense 18.0'-18.5' 
(Continued)

Well Graded Sand (SW),
slightly silty, brown to
orange-brown, some
red-brown interbeds, fine
to medium-grained, wet

Silty Sand (SM), dark gray,
fine-grained, wet to
saturated, trace clay

Clayey Sand (SC), silty,
gray, fine-grained, dense,
wet, trace clay lenses

Well Graded Sand (SW),
silty, tan to brown, fine to
medium-grained, wet

Silty Sand (SM), dark gray,
fine-grained, wet.

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.73" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.3 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-N02

SUBSURFACE
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Mois.Cont. %

Rec. %
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100

0

--

--

25.0' -
35.0'

35.0' -
45.0'

10.0'

0.0'

35.0'

(29.5'-30.5')
Perched
Groundwater

186.8'

185.3'

184.3'

182.3'

30.5'

32.0'

33.0'

35.0'

Silty Sand (SM), dark gray,
fine-grained, wet. 
(Continued)

Silty to Clayey Sand (SM to
SC), gray, fine-grained,
medium dense, wet

Silty Sand (SM), gray,
fine-grained, wet

Clayey Sand (SC), gray,
fine-grained, soft to
medium stiff, wet to
saturated, with some
lenses of silty sand

No recovery in Run No. 5.
Unable to observe sample
from 35.0' to 45.0' BGS.

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.73" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.3 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-N02

SUBSURFACE
Page:
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Rec. %
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45.0'172.3' 45.0'

No recovery in Run No. 5.
Unable to observe sample
from 35.0' to 45.0' BGS. 
(Continued)

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.73" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.3 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-N02

SUBSURFACE
Page:

45.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100 --0.0' - 5.0' 5.0'

5.0'

6" Extraction
Well Installed,
See Well
Construction
Log For Details

217.7'

212.3'

210.8'

0.6'

6.0'

7.5'

Topsoil

Well Graded Silty Sand
(SM), brown, very fine to
fine-grained, moist, trace
clay and clay lenses

Clay (CL), silty + sandy,
grayish-brown with
red-brown to orange-brown
mottling, moist, becomes
slightly silty and very stiff at
7.5'

Top of Hole

Michael McDonald

11.10 ft

218.3'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/30/18 10/30/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Michael McDonald

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

11.02 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.34", W90°08'12.22" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-S03

SUBSURFACE
Page:

45.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100 --5.0' - 15.0' 10.0'

15.0'

207.3'

202.8'

200.3'

11.0'

15.5'

18.0'

Clay (CL), slightly silty,
grayish-brown with
red-brown mottling, very
stiff, damp   (Continued)

Clay (CL to CH), gray,
trace red-brown mottling,
very stiff, moist

Well Graded Sand (SW),
brownish-gray, fine to
medium-grained, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.34", W90°08'12.22" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-S03

SUBSURFACE
Page:

45.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100 --15.0' -
25.0'

10.0'

25.0'

199.3'

196.3'

19.0'

22.0'

Clayey to Silty Sand (SM to
SC), brownish-gray with
some red-brown mottling,
fine-grained, wet 
(Continued)

Well Graded Sand (SW),
brownish-gray, fine to
medium-grained, wet,
trace gray sand lenses

Well Graded Sand (SW),
gray, fine to
medium-grained, wet,
trace silt

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.34", W90°08'12.22" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-S03

SUBSURFACE
Page:

45.0 ft

Mois.Cont. %

Rec. %
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--

--

25.0' -
35.0'

35.0' -
45.0'

'

'

35.0' Perched GW
from 35.5' to
37.0'

(39.0'-40.0')
Perched
Groundwater

188.3'

183.8'

182.8'

181.3'

179.3'

178.3'

30.0'

34.5'

35.5'

37.0'

39.0'

40.0'

Well Graded Silty Sand
(SM), gray, fine to
medium-grained, wet,
trace fine grained
sub-rounded + sub-angular
gravel, trace clay

Clay (CL to CH), gray, very
stiff, very moist

Well Graded Silty to
Clayey Sand (SM to SC),
gray, very fine-grained, wet
to saturated

Clay (CH), gray, wet, trace
silt and very fine-grained
sand, very stiff

Clayey Sand (SC) with silt,
gray, saturated

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.34", W90°08'12.22" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-S03

SUBSURFACE
Page:

45.0 ft

Mois.Cont. %

Rec. %
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45.0'

177.8'

177.3'

175.3'

173.3'

40.5'

41.0'

43.0'

45.0'

Clay (CH), gray, wet, trace
fine grained sand 
(Continued)

Silty Sand (SM), gray, fine
to medium grained, wet

Clay (CH), gray, wet, trace
organics, very stiff

Sandy Clay (CL), gray,
stiff, wet, with lenses of
clayey to silty sand (SC to
SM)

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.34", W90°08'12.22" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.3 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

EW-S03

SUBSURFACE
Page:
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Mois.Cont. %

Rec. %
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86

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

6.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

215.6'

204.6'

201.1'

193.6'

189.6'

1.0'

12.0'

15.5'

23.0'

27.0'

Topsoil

Silty sand (SM), brown,
fine-grained, moist

Sandy Lean Clay (CL),
dark brown (7.5YR 3/4),
with fine-grained sand, soft
to medium-stiff, wet

Poorly Graded Sand (SP),
brown, fine-grained, wet

Poorly Graded Sand (SP),
grayish-brown,
fine-grained, wet

Poorly Graded Sand (SP),
dark gray, fine-grained,
wet

Top of Hole

Lee Eaves

10.52 ft

216.6'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/17/18 10/17/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

11.81 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.77", W90°08'22.51" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.6 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02A

SUBSURFACE
Page:

37.0 ft

Mois.Cont. %

Rec. %
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50 --27.0' -
37.0'

5.0'

37.0'
180.6'
179.6'

36.0'
37.0'

Poorly Graded Sand (SP),
dark gray, fine-grained,
wet   (Continued)

Silty sand (SM), dark gray,
fine-grained, wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.77", W90°08'22.51" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.6 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02A

SUBSURFACE
Page:

37.0 ft

Mois.Cont. %

Rec. %
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86 --0.0' - 7.0' 6.0'

7.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

215.5' 1.0'

Topsoil

Silty sand (SM), brown,
fine-grained, moist, wood
fragments at 7'

Top of Hole

Lee Eaves

15.20 ft

216.5'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/16/18 10/17/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

17.03 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.79", W90°08'22.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 1  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02B

SUBSURFACE
Page:

57.0 ft

Mois.Cont. %

Rec. %
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100 --7.0' - 17.0' 10.0'

17.0'

206.5'

201.5'

199.5'

199.0'

10.0'

15.0'

17.0'

17.5'

Silty sand (SM), brown,
fine-grained, moist, wood
fragments at 7' 
(Continued)

Sandy Lean Clay (CL),
sandy, dark brown (7.5YR
3/4), low plasticity, soft to
medium stiff, moist to wet

Poorly Graded Sand (SP),
brown, fine-grained, wet,
with lenses of clayey sand
(SC), grayish-brown,
fine-grained

Clayey Sand (SC),
grayish-brown, wet,
fine-grained

Poorly Graded Sand (SP),
brown, fine-grained, wet,
with lenses of clayey sand
(SC), grayish-brown,

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.79", W90°08'22.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 2  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02B

SUBSURFACE
Page:

57.0 ft

Mois.Cont. %

Rec. %
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100 --17.0' -
27.0'

10.0'

27.0'

196.5'

195.5'

195.0'

194.5'

193.5'

20.0'

21.0'

21.5'

22.0'

23.0'

fine-grained
Poorly Graded Sand (SP),
brown, fine-grained, wet,
with lenses of clayey sand
(SC), grayish-brown,
fine-grained   (Continued)

Clayey Sand (SC),
grayish-brown, wet,
fine-grained

Poorly Graded Sand (SP),
brown, fine-grained, wet,
with lenses of clayey sand
(SC), grayish-brown,
fine-grained

Clayey Sand (SC),
grayish-brown, wet,
fine-grained

Poorly Graded Sand (SP),
brown, fine-grained, wet,
with lenses of clayey sand
(SC), grayish-brown,
fine-grained

Poorly Graded Sand (SP),
grayish-brown,
fine-grained, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.79", W90°08'22.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 3  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02B

SUBSURFACE
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Rec. %
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50 --27.0' -
37.0'

5.0'

37.0'

183.5'

179.5'

33.0'

37.0'

Poorly Graded Sand (SP),
grayish-brown,
fine-grained, wet 
(Continued)

Silty sand (SM), dark gray,
fine-grained, wet

Sandy Clay (CL), dark gray
(7.5YR 4/1) fine-grained,
low plasticity, soft to
medium stiff, wet, sand
lens 40.0'-40.5'

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.79", W90°08'22.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 4  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02B

SUBSURFACE
Page:
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Rec. %
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90 --37.0' -
47.0'

9.0'

47.0'

174.5'

170.5'

42.0'

46.0'

Sandy Clay (CL), dark gray
(7.5YR 4/1) fine-grained,
low plasticity, soft to
medium stiff, wet, sand
lens 40.0'-40.5' 
(Continued)

Silty Sand (SM), dark gray,
fine-grained, wet

Poorly Graded Sand (SP),
dark gray, fine-grained,
wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.79", W90°08'22.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 5  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02B

SUBSURFACE
Page:

57.0 ft
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70 --47.0' -
57.0'

7.0'

57.0'159.5' 57.0'

Poorly Graded Sand (SP),
dark gray, fine-grained,
wet   (Continued)

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.79", W90°08'22.41" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 6  of  6

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02B

SUBSURFACE
Page:

57.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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93

90

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

6.5'

9.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

215.5'

206.5'

203.5'

196.5'
195.5'

192.5'
191.5'

187.5'

1.0'

10.0'

13.0'

20.0'
21.0'

24.0'
25.0'

29.0'

Topsoil

Silty sand (SM), brown,
fine-grained, moist

Sandy Lean Clay (CL),
dark brown (7.5YR 3/4),
low plasticity, soft to
medium stiff, moist to wet

Poorly Graded Sand (SP),
brown, fine-grained, wet

Clayey Sand (SC) lens,
dark gray, fine-grained wet

Poorly Graded Sand (SP),
brown, fine-grained, wet

Poorly Graded Sand (SP)
lens, dark gray,
fine-grained, wet

Poorly Graded Sand (SP),
brown, fine-grained, wet.

Top of Hole

Lee Eaves

15.18 ft

216.5'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/9/18 10/10/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

17.00 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.80", W90°08'22.30" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02C

SUBSURFACE
Page:

137.0 ft
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Rec. %
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100

100

90

80

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

10.0'

10.0'

9.0'

8.0'

37.0'

47.0'

57.0'

67.0'

182.5'

180.5'

177.5'
176.5'

174.5'

171.5'

152.5'

34.0'

36.0'

39.0'
40.0'

42.0'

45.0'

64.0'

Silty Sand (SM), dark gray,
fine-grained, wet 
(Continued)

Clayey sand (SC), dark
gray, fine-grained, wet

Clayey silt (ML), dark gray
(7.5YR 4/1), low plasticity,
soft to medium stiff, wet

Sand (SP), dark gray,
fine-grained, well sorted,
wet

Clayey silt (ML), dark gray
(7.5YR 4/1), low plasticity,
soft to medium stiff, wet

Silty Sand (SM), dark gray,
fine-grained, wet

Poorly Graded Sand (SP),
dark gray, fine-grained,
wet

Sand (SP-SW),
grayish-brown,
fine-grained, moderately
graded, with gravel 0.25"
to 3.0" in diameter, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.80", W90°08'22.30" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02C

SUBSURFACE
Page:

137.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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70

100

80

60

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

7.0'

10.0'

8.0'

6.0'

77.0'

87.0'

97.0'

107.0'

139.5' 77.0'

Sand (SP-SW),
grayish-brown,
fine-grained, moderately
graded, with gravel 0.25"
to 3.0" in diameter, wet 
(Continued)

Well Graded Sand (SW),
grayish-brown,
fine-grained, trace gravel
0.25" to 1.0" in diameter,
wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.80", W90°08'22.30" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02C

SUBSURFACE
Page:

137.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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65

85

100

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

6.5'

8.5'

10.0'

117.0'

127.0'

137.0'

92.5'

90.5'
89.5'

79.5'

124.0'

126.0'
127.0'

137.0'

Well Graded Sand (SW),
grayish-brown,
fine-grained, trace gravel
0.25" to 1.0" in diameter,
wet   (Continued)

Silty Sand (SM), gray,
fine-grained, wet

Clayey Sand (SC), gray,
fine-grained, wet

Silty Fat Clay (CH), dark
greenish-gray (Gley /
5GY), highly plasticity, very
stiff, wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.80", W90°08'22.30" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

216.5 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-02C

SUBSURFACE
Page:

137.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

70

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

7.0'

7.0'

17.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

216.9'

211.4'

200.4'

0.5'

6.0'

17.0'

Topsoil

Silty Sand (SM), brown
(7.5YR 4/4), fine-grained,
moist

Silty Lean Clay (CL),
brown (7.5YR 4/4), low
plasticity, soft to medium
stiff, moist

Silty sand (SM), brown
(7.5YR 4/4), fine-grained,
moist to wet

Top of Hole

Lee Eaves

11.89 ft

217.4'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/5/18 10/5/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

13.45 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'22.21" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.4 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04A

SUBSURFACE
Page:

37.0 ft

Mois.Cont. %

Rec. %
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80 --27.0' -
37.0'

8.0'

27.0'

37.0'

187.4'

180.4'

30.0'

37.0'

Silty sand (SM), brown
(7.5YR 4/4), fine-grained,
moist to wet   (Continued)

Poorly Graded Sand (SP),
dark gray (7.5YR 4/1),
fine-grained, wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'22.21" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.4 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04A

SUBSURFACE
Page:

37.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

70

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

7.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

216.6'

209.6'

201.6'

1.0'

8.0'

16.0'

Topsoil

Silty Sand (SM), brown
(7.5YR 4/4), fine-grained,
moist

Silty Lean Clay (CL),
brown (7.5YR 4/4), soft to
firm, low plasticity, moist

Silty Sand (SM), brown
(7.5YR 4/4), fine-grained,
moist to wet

Top of Hole

Lee Eaves

16.50 ft

217.6'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/4/18 10/4/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

18.25 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.97", W90°08'22.09" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.6 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04B

SUBSURFACE
Page:

62.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

65

70

60

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
62.0'

10.0'

6.5'

7.0'

3.0'

37.0'

47.0'

57.0'

62.0'

186.6'

184.6'

182.6'

172.6'

155.6'

31.0'

33.0'

35.0'

45.0'

62.0'

Clayey Sand (SC), dark
grey (7.5YR 4/1),
fine-grained, wet

Poorly Graded Sand (SP),
dark grey (7.5YR 4/1),
fine-grained, wet

Clayey Sand (SC), dark
grey (7.5YR 4/1),
fine-grained, wet

Silty Sand (SM), dark grey
(7.5YR 4/1), fine-grained,
wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.97", W90°08'22.09" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.6 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04B

SUBSURFACE
Page:

62.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

85

90

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

8.5'

9.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

217.0'

209.5'

201.5'

194.5'
194.0'

187.5'

0.5'

8.0'

16.0'

23.0'
23.5'

30.0'

Topsoil

Silty Sand (SM), brown
(7.5YR 4/4), fine-grained,
moist

Silty Lean Clay (CL),
brown (7.5YR 4/4), soft to
firm, low plasticity

Silty Sand (SM), brown
(7.5YR 4/4), fine-grained,
moist to wet

Sandy Lean Clay (CL),
gray (7.5YR 4/1), soft, low
plasticity, wet

Poorly graded Sand
(SP-SM) little silt, brown
(7.5YR 4/4), fine-grained,
moist to wet

Top of Hole

Lee Eaves

16.36 ft

217.5'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/2/18 10/3/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

18.11 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.97" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04C

SUBSURFACE
Page:

137.0 ft

Mois.Cont. %

Rec. %
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80

85

90

90

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

8.0'

8.5'

9.0'

9.0'

37.0'

47.0'

57.0'

67.0'

185.5'

183.5'

181.5'

174.5'

169.5'

151.5'

32.0'

34.0'

36.0'

43.0'

48.0'

66.0'

Clay with Sand (CL), gray
(7.5YR 4/1), fine-grained,
wet

Poorly Graded Sand (SP),
dark gray (7.5YR 4/1),
fine-grained, wet

Clay with Sand (CL), gray
(7.5YR 4/1), fine-grained,
wet

Sandy Lean Clay (CL),
gray (7.5YR 4/1), soft to
firm, low to medium
plasticity, wet

Silty Sand (SM), gray,
(7.5YR 4/1), fine-grained,
wet

Poorly Graded Sand (SP),
gray, (7.5YR 4/1),
fine-grained, wet

Poorly Graded to Well
Graded Sand (SP-SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, trace 1/4' to 3" gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.97" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04C

SUBSURFACE
Page:

137.0 ft
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Rec. %
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55

40

70

40

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

5.5'

4.0'

7.0'

4.0'

77.0'

87.0'

97.0'

107.0'

128.5'

120.5'

113.5'

110.5'

89.0'

97.0'

104.0'

107.0'

Poorly Graded to Well
Graded Sand (SP-SW),
grayish brown (10YR 5/2),
fine to medium grained,
wet, trace 1/4' to 3" gravel 
(Continued)

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
trace 1/4' to 1" gravel

Poorly Graded Sand (SP),
gray, (7.5YR 4/1),
fine-grained, wet, wood
fragments from 97'-98'

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
trace 1/4' to 1" gravel

Poorly Graded Sand (SP),
gray, (7.5YR 4/1),
fine-grained, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.97" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04C

SUBSURFACE
Page:

137.0 ft
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Rec. %
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90

95

90

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

9.0'

9.5'

9.0'

117.0'

127.0'

137.0'

105.5'

95.5'

91.5'

80.5'

112.0'

122.0'

126.0'

137.0'

Well Graded Sand (SW),
grayish brown (10YR 5/2),
fine to coarse grained, wet,
trace 1/4' to 1" gravel

Clayey Sand (SC), dark
gray (7.5YR 3/1),
fine-grained, wet

Fat Clay (CH), dark gray
(7.5YR 3/1), very stiff, high
plasticity, wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'27.98", W90°08'21.97" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

217.5 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-04C

SUBSURFACE
Page:

137.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

--

--

0.0' - 7.0'

7.0' - 17.0'

7.0'

10.0'

7.0'

17.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

214.5'

212.5'

209.5'

201.5'

200.5'

1.0'

3.0'

6.0'

14.0'

15.0'

Topsoil

Silty Sand (SM), brown,
fine-grained, moist

Sandy Silt (ML), brown,
low plasticity, moist,
fine-grained sand

Lean Clay with Silty Sand
(CL), dark brown (7.5YR
3/4), firm, low plasticity,
moist

Clayey Sand (SC), brown,
fine-grained, moist

Poorly Graded Sand (SP),
brown, fine-grained, wet

Top of Hole

Lee Eaves

7.69 ft

215.5'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/23/18 10/23/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

8.67 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.91" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.5 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07A

SUBSURFACE
Page:
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Rec. %

BlowsOverburden
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90 --17.0' -
27.0'

9.0'

27.0'

194.5'

192.5'

190.5'

188.5'

21.0'

23.0'

25.0'

27.0'

Silty Sand (SM),
grayish-brown,
fine-grained, wet

Silty Sand (SM), dark gray,
fine-grained, wet

Sandy Lean Clay (CL),
dark greenish-gray, (GLEY
1 4/5GY), soft to firm, low
to medium plasticity, wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.91" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.5 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07A

SUBSURFACE
Page:

27.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

95

40

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

9.5'

4.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

214.6'

209.6'

202.6'

200.6'

194.6'

188.6'

185.6'

1.0'

6.0'

13.0'

15.0'

21.0'

27.0'

30.0'

Topsoil

Silty Sand (SM), brown,
fine-grained, moist

Lean Clay with Silty Sand
(CL), dark brown (7.5YR
3/4), firm, low plasticity,
moist

Silty Sand (SM), brown,
fine-grained, wet

Poorly Graded Sand (SP),
brown, fine-grained, wet

Silty Sand (SM),
grayish-brown,
fine-grained, wet

Clayey Sand (SC), dark
gray, fine-grained, wet

Top of Hole

Lee Eaves

14.30 ft

215.6'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 9" Bit, 9" Casing, 6" Barrel, 3.5" Rods

Completed10/22/18 10/22/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

16.18 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.82" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.6 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07B

SUBSURFACE
Page:

57.0 ft
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Rec. %

BlowsOverburden
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70

70

60

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

7.0'

7.0'

6.0'

37.0'

47.0'

57.0'

178.6'

172.6'

170.6'

158.6'

37.0'

43.0'

45.0'

57.0'

Sandy Lean Clay (CL),
dark greenish gray, (GLEY
1 4/5GY), soft to firm, low
to medium plasticity, wet

Sandy Clayey Silt (ML),
dark greenish-gray,
(GLEY1 4/5GY), soft, low
plasticity, fine grained, wet

Silty Sand (SM), dark gray,
fine-grained, wet

Poorly Graded Sand (SP),
dark gray, fine-grained,
wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.82" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.6 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07B

SUBSURFACE
Page:

57.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

--

--

0.0' - 7.0'

7.0' - 17.0'

7.0'

10.0'

7.0'

17.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

214.6'

212.6'

210.6'

203.6'

199.6'

1.0'

3.0'

5.0'

12.0'

16.0'

Topsoil

Silty Sand (SM), brown,
fine-grained, moist

Clayey Sand (SC), brown,
fine-grained, moist

Lean Clay with Silty Sand
(CL), dark brown (7.5YR
3/4), firm, low plasticity,
moist

Silty Sand (SM), brown,
fine-grained, wet

Poorly Graded Sand (SP),
brown, fine-grained, wet

Top of Hole

Lee Eaves

14.26 ft

215.6'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/18/18 10/19/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

16.12 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.74" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.6 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07C

SUBSURFACE
Page:
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Rec. %
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100

60

90

--

--

--

17.0' -
27.0'

27.0' -
37.0'

37.0' -
47.0'

10.0'

6.0'

9.0'

27.0'

37.0'

194.6'

191.6'

190.6'

179.6'

178.6'

175.6'

21.0'

24.0'

25.0'

36.0'

37.0'

40.0'

Silty Sand (SM), grayish
brown, fine-grained, wet

Clayey Sand (SC), dark
gray, fine-grained, wet

Sandy Lean Clay (CL),
dark greenish-gray, (GLEY
1 4/5GY), soft to firm, low
to medium plasticity, wet

Silty Sand (SM) dark gray,
fine grained, wet

Sandy Lean Clay (CL),
dark greenish-gray, (GLEY
1 4/5GY), soft to firm, low
to medium plasticity, wet

Silty Sand (SM), dark gray,
fine-grained, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.74" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.6 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07C

SUBSURFACE
Page:

124.0 ft

Mois.Cont. %

Rec. %
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80

70

15

--

--

--

47.0' -
57.0'

57.0' -
67.0'

67.0' -
77.0'

8.0'

7.0'

1.5'

47.0'

57.0'

67.0'

167.6'

148.6'

48.0'

67.0'

Poorly Graded Sand (SP),
dark gray, fine-grained,
wet

Poorly Graded to Well
Graded Sand (SP-SW),
grayish-brown, fine to
medium grained, wet,
contains 1/4" to 2" gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.74" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.6 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07C

SUBSURFACE
Page:

124.0 ft
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Rec. %
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65

100

--

--

77.0' -
87.0'

87.0' -
97.0'

6.5'

10.0'

77.0'

87.0'

97.0'

133.6'

119.6'

115.6'

82.0'

96.0'

100.0'

Poorly Graded to Well
Graded Sand (SP-SW),
grayish-brown, fine to
medium grained, wet,
contains 1/4" to 2" gravel 
(Continued)

Well Graded Sand (SW),
grayish-brown, fine to
coarse grained, wet,
contains 1/4" to 3" gravel

Well Graded Sandy Gravel
(GW), grayish-brown, fine
to coarse grained sand,
wet, contains 1/4" to 3"
gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.74" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.6 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07C

SUBSURFACE
Page:

124.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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65

60

100

--

--

--

97.0' -
107.0'

107.0' -
117.0'

117.0' -
124.0'

6.5'

6.0'

7.0'

107.0'

117.0'

124.0'

108.6'

105.6'

96.6'

91.6'

107.0'

110.0'

119.0'

124.0'

Poorly Graded to Well
Graded Sand (SP-SW),
grayish-brown, fine to
medium-grained, wet,
contains 1/4" to 2" gravel 
(Continued)

Well Graded Gravelly
Sand (SW), grayish-brown,
fine to coarse grained
sand, wet, contains 1/4" to
3" gravel

Well Graded Sand (SW),
grayish-brown, fine to
coarse grained, wet,
contains 1/4" to 3" gravel

Silty Fat Clay(CH), dark
greenish-gray (GLEY 1
4/5GY), very stiff, high
plasticity, wet

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'28.59", W90°08'19.74" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

215.6 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-07C

SUBSURFACE
Page:

124.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

60

70

90

--

--

--

0.0' - 5.0'

5.0' - 15.0'

15.0' -
25.0'

25.0' -

5.0'

6.0'

7.0'

9.0'

5.0'

15.0'

25.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

218.4'

208.4'

204.9'

195.4'

0.5'

10.5'

14.0'

23.5'

Topsoil

Silty Lean Clay with Sand
(CL), grayish-brown (10YR
4/2), soft to medium stiff,
low plasticity, moist,
contains fine grained sand,
with intermittent clayey
sand lens, poorly graded
sand from 4.0' to 4.5'

Silty Fat Clay (CH), dark
gray (2.5Y 4/1), medium
stiff, medium plasticity,
moist

Poorly Graded Sand with
Clay and Silt (SP), light
brown, fine grained, loose,
moist to saturated

Silty Sand (SM), gray, very
fine to fine grained, loose,
saturated

Top of Hole

Stephen Karpenko

12.44 ft

218.9'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/24/18 10/24/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

11.73 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.28", W90°08'13.68" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.9 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10A

SUBSURFACE
Page:

45.0 ft
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Rec. %
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80

--

--

35.0'

35.0' -
45.0'

8.0'

35.0'

45.0'

186.9'

178.9'

177.4'

173.9'

32.0'

40.0'

41.5'

45.0'

Sandy Silt (ML), gray, soft
to medium stiff, saturated,
trace mica, trace clay,
trace lignite, trace very fine
grained sand

Fat Clay (CH), gray,
medium stiff, high
plasticity, saturated

Sandy Silt (ML), gray, soft
to medium stiff, saturated,
trace mica, trace clay,
trace lignite, trace very fine
grained sand

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.28", W90°08'13.68" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.9 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10A

SUBSURFACE
Page:

45.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

90

100

100

--

--

--

0.0' - 5.0'

5.0' - 15.0'

15.0' -
25.0'

25.0' -

5.0'

9.0'

10.0'

10.0'

5.0'

15.0'

25.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

218.4'

212.4'

204.9'

195.4'

0.5'

6.5'

14.0'

23.5'

Topsoil

Silty Lean Clay with Sand
(CL), grayish-brown (10YR
4/2), soft to medium stiff,
low plasticity, moist,
contains fine grained sand
with intermittent clayey
sand lens, poorly graded
sand from 4.5' to 5.0'

Silty Fat Clay (CH), dark
gray (2.5Y 4/1), medium
stiff, medium plasticity,
moist

Poorly Graded Sand with
Clay and Silt (SP), light
brown, fine grained, loose,
moist to saturated

Silty Sand (SM), gray, fine
grained, loose, moist to
saturated

Top of Hole

Stephen Karpenko

22.18 ft

218.9'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/23/18 10/23/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

22.98 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.60" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.9 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10B

SUBSURFACE
Page:

75.0 ft
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Rec. %

BlowsOverburden
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55

80

40

90

--

--

--

--

35.0'

35.0' -
45.0'

45.0' -
55.0'

55.0' -
65.0'

65.0' -

5.5'

8.0'

4.0'

9.0'

35.0'

45.0'

55.0'

65.0'

Grading coarser
with depth

187.9'

178.9'

177.4'

167.9'

156.4'

148.9'

31.0'

40.0'

41.5'

51.0'

62.5'

70.0'

Sandy Silt (ML), gray, soft
to medium stiff, saturated,
trace mica, trace clay,
trace lignite

Fat Clay (CH), gray,
medium stiff, high
plasticity, saturated

Sandy Silt (ML), gray, soft
to medium stiff, saturated,
trace mica, trace clay,
trace lignite

Silty Sand (SM), gray, fine
grained, loose, saturated,
trace lignite and clay

Poorly Graded Sand (SP),
gray, very fine to
fine-grained, loose,
saturated, trace silt, clay,
and lignite

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.60" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.9 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10B

SUBSURFACE
Page:

75.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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--75.0'

75.0'143.9' 75.0'

Poorly Graded Sand (SP),
gray, fine-grained, loose,
saturated, trace: silt, clay,
lignite, and gravel 
(Continued)

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.60" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.9 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10B

SUBSURFACE
Page:

75.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden

T
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100

100

70

90

--

--

--

0.0' - 5.0'

5.0' - 15.0'

15.0' -
25.0'

25.0' -

5.0'

10.0'

7.0'

9.0'

5.0'

15.0'

25.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

217.8'

212.3'

207.3'

204.8'
203.8'

194.8'

1.0'

6.5'

11.5'

14.0'
15.0'

24.0'

Topsoil

Silty Lean Clay with Sand
(CL), grayish-brown (10YR
4/2), soft to medium stiff,
low plasticity, moist,
contains fine grained sand
with intermittent clayey
sand lens

Silty Fat Clay (CH), dark
gray (2.5Y 4/1), medium
stiff, medium plasticity,
moist

Poorly Graded Sand (SP),
light brown, fine grained,
loose, moist, trace clay and
silt

Clayey Poorly Graded
Sand (SC), light brown,
fine-grained, loose, moist,
trace silt

Poorly Graded Sand (SP),
light brown, fine grained,
loose, moist, trace clay and
silt

Silty Sand (SM), gray, fine
grained, loose, moist to
very moist, trace mica

Top of Hole

Stephen Karpenko

22.11 ft

218.8'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/18/18 10/18/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

22.90 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.51" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10C

SUBSURFACE
Page:

175.0 ft

Mois.Cont. %

Rec. %
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100

90

100

0

--

--

--

--

35.0'

35.0' -
45.0'

45.0' -
55.0'

55.0' -
65.0'

65.0' -

10.0'

9.0'

10.0'

0.0'

35.0'

45.0'

55.0'

65.0'

185.8'

178.8'

176.8'

167.8'

156.3'

153.8'

33.0'

40.0'

42.0'

51.0'

62.5'

65.0'

Silty Sand (SM), gray, fine
grained, loose, moist to
very moist, trace mica 
(Continued)

Sandy Silt (ML), gray, soft
to medium stiff, very moist
to saturated, trace mica,
trace clay, trace very fine
grained sand

Fat Clay (CH), gray,
medium stiff, high plasticity

Sandy Silt (ML), gray, soft
to medium stiff, saturated,
trace mica, trace clay

Silty Poorly Graded Sand
(SM), gray, very fine to fine
grained, loose, saturated,
trace lignite, trace clay,
trace medium to
coarse-grained sand

Poorly Graded Sand (SP),
gray, very fine to
fine-grained, loose,
saturated, trace: clay, silt,
and lignite

No Recovery

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.51" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10C

SUBSURFACE
Page:

175.0 ft

Mois.Cont. %

Rec. %
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100

70

70

100

--

--

--

--

--

75.0'

75.0' -
85.0'

85.0' -
95.0'

95.0' -
105.0'

105.0' -

10.0'

7.0'

7.0'

10.0'

75.0'

85.0'

95.0'

105.0'

143.8' 75.0'

No Recovery   (Continued)

Poorly Graded Sand (SP),
gray, very fine to fine
grained, loose, saturated,
trace silt, trace lignite,
trace clay, trace medium to
coarse-grained sand

Silty Sand (SM) with lignite
from 83.0' to 84.0'

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.51" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10C

SUBSURFACE
Page:

175.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

100

30

--

--

--

--

115.0'

115.0' -
125.0'

125.0' -
135.0'

135.0' -
145.0'

145.0' -
155.0'

10.0'

10.0'

10.0'

3.0'

115.0'

125.0'

135.0'

145.0'

105.8'

103.8'

90.8'

89.3'

80.8'
79.8'

76.8'
75.8'

113.0'

115.0'

128.0'

129.5'

138.0'
139.0'

142.0'
143.0'

Poorly Graded Sand (SP),
gray, very fine to fine
grained, loose, saturated,
intermittent clay, trace silt,
trace lignite, trace clay,
trace medium to
coarse-grained sand

Poorly Graded Sand (SP),
gray, very fine to fine
grained, loose, saturated,
trace silt, trace clay, trace
lignite

Fat Clay (CH)

Poorly Graded Sand (SP),
gray, very fine to fine
grained, loose, saturated,
trace silt, trace clay, trace
lignite, trace gravel
Intermittent Silt and lignite
from 134.0' to 135.5'

Fat Clay (CH)

Poorly Graded Sand (SP),
gray, very fine to fine
grained, loose, saturated,
trace silt, trace clay, trace
lignite, trace gravel

Fat Clay (CH)

Well Graded Sand (SW),
gray, fine to coarse
grained, loose, saturated,
trace fine to coarse
grained gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.51" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10C

SUBSURFACE
Page:

175.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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30

50

--

--

155.0' -
165.0'

165.0' -
175.0'

3.0'

5.0'

155.0'

165.0'

175.0'

56.8'

54.8'

43.8'

162.0'

164.0'

175.0'

Well Graded Sand (SW),
gray, fine to coarse
grained, loose, saturated,
trace fine to coarse
grained gravel 
(Continued)

Well Graded Gravel with
Sand (GW)

Well Graded Sand (SW),
gray, fine to coarse
grained, loose, saturated,
trace fine to coarse gravel

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'09.27", W90°08'13.51" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

218.8 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-10C

SUBSURFACE
Page:

175.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

60

55

100

--

--

--

0.0' - 5.0'

5.0' - 15.0'

15.0' -
25.0'

25.0' -

5.0'

6.0'

5.5'

10.0'

5.0'

15.0'

25.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

214.0'

212.5'

210.0'

201.5'

199.5'

195.0'

186.5'

0.5'

2.0'

4.5'

13.0'

15.0'

19.5'

28.0'

Topsoil

Clayey Sand (SC) with silt,
light brown, fine-grained,
loose, moist

Silty Clay (CL), brown to
gray and red-brown
banding, moist, trace sand,
low plasticity, medium stiff
to stiff

Poorly Graded Sand (SP),
light brown, fine-grained,
loose, moist, trace clay and
silt

Clayey Sand (SC), light
brown, fine-grained, moist,
trace of silt

Sand (SP), light brown,
fine-grained, well
sorted,loose, moist, trace
clay and silt

Silty Sand (SM), gray,
fine-grained, loose to
medium dense, moist,
intermittent silt and clay

Top of Hole

Stephen Karpenko

9.14 ft

214.5'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/17/18 10/17/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

8.73 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.05", W90°08'13.56" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.5 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11A

SUBSURFACE
Page:

35.0 ft

Mois.Cont. %

Rec. %
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--35.0'

35.0'179.5' 35.0'

Silty Sand (SM), gray,
fine-grained, moist, with
interbedded silt and clay,
intermittent silt + clay from
28' to 34'   (Continued)

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.05", W90°08'13.56" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.5 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11A

SUBSURFACE
Page:

35.0 ft

Mois.Cont. %

Rec. %
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100

60

40

50

--

--

--

0.0' - 5.0'

5.0' - 15.0'

15.0' -
25.0'

25.0' -

5.0'

6.0'

4.0'

5.0'

5.0'

15.0'

25.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

213.9'

211.4'

205.4'

193.4'

0.5'

3.0'

9.0'

21.0'

Topsoil

Clayey Sand (SC), brown,
fine-grained, loose to
medium dense, moist

Silty Clay (CL), brown
(7.5YR 4/2) with some
red-brown banding, moist,
with some fine-grained
sand

Poorly Graded Sand (SP)
with silt, light brown to
gray, loose, moist, trace
clay

Clay lens 13.0' to 13.5'

Silty Sand (SM), gray, very
fine to fine-grained, loose
to medium dense, moist to
saturated, trace mica

Top of Hole

Stephen Karpenko

17.80 ft

214.4'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/16/18 10/16/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

18.58 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.05", W90°08'13.49" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 1  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11B

SUBSURFACE
Page:

65.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
N

E
W

E
S

T
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  2
/4

/1
9



60

50

70

--

--

--

--

35.0'

35.0' -
45.0'

45.0' -
55.0'

55.0' -
65.0'

6.0'

5.0'

7.0'

35.0'

45.0'

55.0'

65.0'

181.4'

179.4'

175.4'

172.9'

163.9'

155.9'

149.4'

33.0'

35.0'

39.0'

41.5'

50.5'

58.5'

65.0'

Silty Sand with Clay (ML),
very fine to fine-grained
sand, loose to medium
dense, moist to saturated,
trace mica

Silty Sand (SM), gray, very
fine to fine-grained, loose
to medium dense, moist to
saturated, trace mica

Silty Fat Clay (CH), gray
(5Y4/1), soft to medium
stiff, saturated, trace very
fine-grained sand

Silt (ML), gray, soft to
medium stiff, saturated,
with very fine-grained sand

Silty Sand (SM), gray,
medium dense,
fine-grained, saturated

Poorly GradedSand (SP),
gray, fine-grained, loose,
saturated, trace medium to
coarse-grained sand and
fine gravel

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.05", W90°08'13.49" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 2  of  2

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11B

SUBSURFACE
Page:

65.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

100

--

--

--

0.0' - 6.0'

6.0' - 16.0'

16.0' -
26.0'

6.0'

10.0'

10.0'

6.0'

16.0'

26.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

213.9'
212.9'

211.4'

205.4'

197.4'

185.4'

0.5'
1.5'

3.0'

9.0'

17.0'

29.0'

Topsoil

Sand (SP), tan,
fine-grained, loose, poorly
graded, moist

Silty Sand (SM), tan to
gray, fine-grained, medium
dense, moist

Silty Clay (CL), brown
(7.5YR 4/2), medium stiff,
with some red-brown
banding, moist

Poorly Graded Sand
(SP-SM) with silt, light
brown to gray, loose, moist

Poorly Graded Sand (SP),
gray, fine-grained,loose,
moist to very moist, trace
mica, trace silt

Top of Hole

Stephen Karpenko

17.76 ft

214.4'

N/A

Terrasonic TSi 150T/ #11-38212

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/8/18 10/11/18

11/27/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time 12/3/18

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Thesius Taylor

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

18.55 ft

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.04", W90°08'13.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 1  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11C

SUBSURFACE
Page:

256.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

80

100

70

--

--

--

--

26.0' -
36.0'

36.0' -
46.0'

46.0' -
56.0'

56.0' -
66.0'

10.0'

8.0'

10.0'

7.0'

36.0'

46.0'

56.0'

66.0'

178.4'

176.4'

167.4'

149.4'

36.0'

38.0'

47.0'

65.0'

Sandy Silt (ML), gray,
fine-grained, moist to very
moist, trace mica and
interbedded silty clay 
(Continued)

Silty Clay (CH), gray (5Y
4/1), soft to medium stiff,
moist to very moist, with
very fine-grained sand

Silt (ML) with very
fine-grained sand, gray,
medium dense, moist,
trace mica

Poorly Graded Sand (SP)
little silt, gray, fine-grained,
loose, moist, trace mica,
trace medium to
coarse-grained sand

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.04", W90°08'13.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 2  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11C

SUBSURFACE
Page:

256.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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80

0

80

100

--

--

--

--

66.0' -
76.0'

76.0' -
86.0'

86.0' -
96.0'

96.0' -
106.0'

8.0'

0.0'

8.0'

10.0'

76.0'

86.0'

96.0'

106.0'

(66.0'-76.0') No
Recovery,
Unable to Log
Sample

138.4'

128.4'

76.0'

86.0'

Poorly Graded Sand (SP)
little silt, gray, fine-grained,
loose, moist, trace mica,
trace medium to
coarse-grained sand, trace
fine to coarse sub-round
gravel   (Continued)

No Recovery

Poorly Graded Sand (SP)
little silt, gray, fine to
coarse-grained, loose,
moist, trace mica, trace
medium to coarse-grained
sand

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.04", W90°08'13.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 3  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11C

SUBSURFACE
Page:

256.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

50

100

--

--

--

--

106.0' -
116.0'

116.0' -
126.0'

126.0' -
136.0'

136.0' -
146.0'

10.0'

10.0'

5.0'

10.0'

116.0'

126.0'

136.0'

146.0'

(126.0'-136.0')
No Recovery,
Unable to Log
Sample

(146.0'-156.0')
No Recovery,
Unable to Log
Sample

88.4'

83.4'

73.9'
73.4'

68.4'

126.0'

131.0'

140.5'
141.0'

146.0'

Poorly Graded Sand (SP)
little silt, gray, fine to
coarse-grained, loose,
moist, trace mica, trace
medium to coarse-grained
sand   (Continued)

No Recovery

Poorly Graded Sand (SP)
little silt, gray, fine-grained,
loose, moist, trace mica,
trace medium to
coarse-grained sand

Silty Fat Clay (CH)

Poorly Graded Sand (SP)
little silt, gray, fine-grained,
loose, moist, trace mica,
trace medium to
coarse-grained sand

No Recovery

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.04", W90°08'13.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 4  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11C

SUBSURFACE
Page:

256.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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0

80

40

60

100

--

--

--

--

146.0' -
156.0'

156.0' -
166.0'

166.0' -
176.0'

176.0' -
186.0'

186.0' -

0.0'

8.0'

4.0'

6.0'

10.0'

156.0'

166.0'

176.0'

186.0'

(172.0') Added
Drill Fluid to
Borehole

58.4'

50.4'
49.4'

40.4'

156.0'

164.0'
165.0'

174.0'

No Recovery   (Continued)

Well Graded Sand (SW)
with gravel, gray, fine to
coarse-grained, loose,
saturated, gravel fine to
coarse

Well Graded Sandy Gravel
(GW), light brown,
sub-rounded, fine to
coarse-grained sand and
gravel, loose, saturated

Well Graded Sand (SW)
with gravel, gray, fine to
coarse-grained, saturated,
with fine to coarse gravel

Poorly Graded Sand (SP),
gray, fine-grained, loose,
saturated, trace medium to
coarse-grained sand, trace
gravel

Well Graded Sandy Gravel
(GW) from 184.5' to 185.0'

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.04", W90°08'13.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 5  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11C

SUBSURFACE
Page:

256.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

100

70

--

--

--

--

--

196.0'

196.0' -
206.0'

206.0' -
216.0'

216.0' -
226.0'

226.0' -

10.0'

10.0'

10.0'

7.0'

196.0'

206.0'

216.0'

226.0'-11.6' 226.0'

Poorly Graded Sand (SP),
gray, fine-grained, loose,
saturated, trace medium to
coarse-grained sand, trace
gravel   (Continued)

Trace lignite from 205' to
206'

Well Graded Gravel (GW)
from 215.0' to 215.5'

Well Graded Sand (SW)
with gravel, light brown to
gray, fine to
coarse-grained, loose,
saturated, trace lignite

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.04", W90°08'13.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 6  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11C

SUBSURFACE
Page:

256.0 ft

Mois.Cont. %

Rec. %
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70

80

--

--

236.0'

236.0' -
246.0'

246.0' -
256.0'

7.0'

8.0'

236.0'

246.0'

256.0'

-25.6'

-30.6'

-41.6'

240.0'

245.0'

256.0'

Well Graded Sand (SW)
with gravel, light brown to
gray, fine to
coarse-grained, loose,
saturated, trace lignite 
(Continued)

Poorly Graded Sand (SP),
brown, fine-grained,
saturated, trace of clay,
medium- to coarse-grained
sand, trace gravel

Poorly Graded Sand (SP),
gray, very fine to
fine-grained, loose,
saturated

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'08.04", W90°08'13.43" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

214.4 ft NGVD29

LOG 7  of  7

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-11C

SUBSURFACE
Page:

256.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

--

--

0.0' - 7.0'

7.0' - 17.0'

7.0'

10.0'

7.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.5'

231.0'

0.5'

6.0'

Topsoil

Silty Lean Clay with Sand
(CL), light brown (2.5Y
4/2), medium stiff, low to
medium plasticity, iron rich,
moist

Silty Sand (SM), gray, very
fine grained, loose to
medium dense, moist,
intermittent clay lens

Top of Hole

Stephen Karpenko

28.81 ft

237.0'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/31/18 10/31/18

12/3/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.03", W90°08'09.92" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.0 ft NGVD29

LOG 1  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14A

SUBSURFACE
Page:

57.0 ft

Mois.Cont. %

Rec. %

BlowsOverburden
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100

100

--

--

17.0' -
27.0'

27.0' -
37.0'

10.0'

10.0'

17.0'

27.0'

219.5'

218.0'

217.0'

214.0'

209.0'

17.5'

19.0'

20.0'

23.0'

28.0'

Silty Sand (SM), gray, very
fine grained, loose to
medium dense, moist,
intermittent clay lens 
(Continued)

Silty Sand (SM), gray, very
fine grained, loose to
medium dense, moist,
intermittent clay lens, trace
organic matter

Fat Clay (CH)

Silty Sand (SM), gray, very
fine grained, loose to
medium dense, moist,
intermittent clay lens, trace
organic matter

Silty Sand (SM), gray, very
fine grained, loose to
medium dense, moist,
intermittent clay lens

Silty Fat Clay (CH), gray
(2.5Y 4/1), medium stiff to
stiff, medium to high
plasticity, moist, trace very
fine grained sand

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.03", W90°08'09.92" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.0 ft NGVD29

LOG 2  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14A
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Page:
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--
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47.0'

47.0' -
57.0'

10.0'

10.0'

37.0'

47.0'

201.5'

193.0'

190.0'

182.5'

35.5'

44.0'

47.0'

54.5'

Poorly Graded Sand (SP),
light brown to gray, very
fine to fine grained, loose,
moist to saturated, trace
clay and silt

Silty Sand (SM), light
brown to gray, very fine to
fine grained, loose, moist,
to saturated, trace clay

Poorly Graded Sand (SP),
light brown to gray, very
fine to fine grained, loose,
moist to saturated, trace
clay and silt

Silty Fat Clay (CH)

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.03", W90°08'09.92" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.0 ft NGVD29

LOG 3  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14A

SUBSURFACE
Page:
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57.0'
180.5'
180.0'

56.5'
57.0'

Silty Fat Clay (CH) 
(Continued)

Poorly Graded Sand (SP),
light brown to gray, very
fine to fine grained, loose,
moist to saturated, trace
clay and silt

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.03", W90°08'09.92" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.0 ft NGVD29

LOG 4  of  4

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14A

SUBSURFACE
Page:
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100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.6'

231.1'

210.1'

0.5'

6.0'

27.0'

Topsoil

Silty Lean Clay with Sand
(CL), light brown (2.5Y
4/2), medium stiff, low to
medium plasticity, iron rich,
moist

Silty Sand (SM), gray, very
fine grained, loose to
medium dense, moist,
trace clay

Clay lens (CH) from
24.2'-24.5'

Top of Hole

Stephen Karpenko

41.10 ft

237.1'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/30/18 10/30/18

12/3/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Stephen Karpenko

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.02", W90°08'09.81" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 1  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14B

SUBSURFACE
Page:
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BlowsOverburden

T
V

A
 S

O
N

IC
 B

O
R

IN
G

 L
O

G
 -

 N
O

 R
O

C
K

  A
LL

E
N

_1
75

57
70

13
N

E
W

E
S

T
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  2
/4

/1
9



100

100

100

100

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

10.0'

10.0'

10.0'

10.0'

37.0'

47.0'

57.0'

67.0'

201.1'

193.6'

190.1'

182.1'
181.1'

36.0'

43.5'

47.0'

55.0'
56.0'

Silty Fat Clay (CH), gray
(2.5Y 4/1), medium stiff to
stiff, medium to high
plasticity, moist, trace very
fine grained sand 
(Continued)

Poorly Graded Sand (SP),
light brown to gray, very
fine to fine grained, loose,
moist to saturated, trace
clay and silt

Poorly Graded Silty Sand
(SM), light brown to gray,
very fine to fine-grained,
loose, moist to saturated,
trace clay

Poorly Graded Sand (SP),
light brown to gray, very
fine to fine grained, loose,
moist to saturated, trace
clay and silt

Fat Clay (CH), gray

Silty Fat Clay (CH), gray
(2.5Y 4/1), very soft to
medium stiff, medium to
high plasticity, saturated,
intermittent silt and clay
lens

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.02", W90°08'09.81" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 2  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14B

SUBSURFACE
Page:
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Rec. %
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100

70

--

--

67.0' -
77.0'

77.0' -
87.0'

10.0'

7.0'

77.0'

87.0'

166.6'

150.1'

70.5'

87.0'

Poorly Graded Sand with
Silt (SP), gray, very fine to
fine grained, loose,
saturated, trace organics,
grading coarser
Silty from 73.0'-74.0'

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.02", W90°08'09.81" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 3  of  3

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14B

SUBSURFACE
Page:
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Rec. %
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100

100

100

--

--

--

0.0' - 7.0'

7.0' - 17.0'

17.0' -
27.0'

7.0'

10.0'

10.0'

7.0'

17.0'

27.0'

4" Monitoring
Well Installed,
See Well
Construction
Log For Details

236.1'

232.1'

230.1'

228.1'

210.1'

1.0'

5.0'

7.0'

9.0'

27.0'

Topsoil

Sandy Silt (ML), brown,
soft to firm, low plasticity,
fine grained sand, moist

Sandy Clayey Silt (ML),
soft, low plasticity, fine
grained sand, moist

Silty Sand (SM), grayish
brown, fine grained sand,
moist

Sandy Clayey Silt (ML),
gray, soft, low plasticity,
fine grained sand, moist

Silty Fat Clay (CH), dark
gray (7.5YR 4/1), very stiff,
high plasticity, wet

Top of Hole

Lee Eaves

41.08 ft

237.1'

N/A

Prosonic LS600 / #10-00273

Sonic Tooling - 8" Bit, 8" Casing, 6" Barrel, 3.5" Rods

Completed10/25/18 10/26/18

12/3/18

DropN/A

Memphis, Tennessee

N/A

TVA-ALF RIWP Wells

Date/Time

Date/Time N/A

0.0'

Lee Eaves

0 deg.

Project Name

Project  Location

Supervisor

Logged by

Drilling Contractor

Overburden Drilling and Sampling Tools (Type and Size)

Sampler Hammer Type

Borehole Azimuth

Date Started

Depth to Water

Depth to Water

Driller

Drill Rig Type and ID

Matt Pope

Cascade Drilling

Weight Efficiency

N/A (Vertical)

N/A

Borehole Inclination (from Vertical)

N/A

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.01", W90°08'09.71" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 1  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14C

SUBSURFACE
Page:
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Rec. %
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90

90

100

100

--

--

--

--

27.0' -
37.0'

37.0' -
47.0'

47.0' -
57.0'

57.0' -
67.0'

9.0'

9.0'

10.0'

10.0'

37.0'

47.0'

57.0'

67.0'

200.1'

195.1'

189.1'

181.1'

37.0'

42.0'

48.0'

56.0'

Silty Fat Clay (CH), dark
gray (7.5YR 4/1), very stiff,
high plasticity, wet 
(Continued)

Poorly Graded Sand (SP),
brown, fine grained, wet

Silty Sand (SM), gray, fine
grained, wet

Poorly Graded Sand (SP),
brownish gray, fine
grained, wet

Clayey Silt (ML), dark gray,
soft to stiff, low to medium
plasticity, wet

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.01", W90°08'09.71" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 2  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14C

SUBSURFACE
Page:

167.0 ft
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Rec. %
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100

65

40

20

--

--

--

--

67.0' -
77.0'

77.0' -
87.0'

87.0' -
97.0'

97.0' -
107.0'

10.0'

6.5'

4.0'

2.0'

77.0'

87.0'

97.0'

107.0'

166.1'

159.1'

71.0'

78.0'

Poorly Graded Sand with
Silt (SM), dark gray, fine
grained, wet

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace 1/4" to 2" gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.01", W90°08'09.71" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 3  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14C

SUBSURFACE
Page:
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Mois.Cont. %

Rec. %
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90

70

50

100

--

--

--

--

107.0' -
117.0'

117.0' -
127.0'

127.0' -
137.0'

137.0' -
147.0'

9.0'

7.0'

5.0'

10.0'

117.0'

127.0'

137.0'

147.0'

99.1'

91.1'

138.0'

146.0'

Poorly Graded Sand (SP),
gray, fine grained, wet,
trace 1/4" to 2" gravel 
(Continued)

Sandy Silt (ML), dark gray,
firm to stiff, low to medium
plasticity, wet, fine grained
sand

Poorly Graded Sand (SP),
grayish brown, fine
grained, wet, trace 1/4" to
3" gravel

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.01", W90°08'09.71" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 4  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14C

SUBSURFACE
Page:
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Rec. %
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100

100

--

--

147.0' -
157.0'

157.0' -
167.0'

10.0'

10.0'

157.0'

167.0'

78.1'

70.1'

159.0'

167.0'

Poorly Graded Sand (SP),
grayish brown, fine
grained, wet, trace 1/4" to
3" gravel   (Continued)

Clayey Sand (SC), grayish
brown, fine grained, wet,
intermittent clay

No Refusal /
Bottom of Hole

Sonic Core

Lithology

Run

Depth

Run Depth

 N35°04'10.01", W90°08'09.71" (NAD83)

RemarksRec. Ft.Depth

Rec. Ft.

Total Boring Depth

175577013

Tennessee Valley Authority

Elevation Datum

Description

237.1 ft NGVD29

LOG 5  of  5

Boring Location

Surface Elevation

Stantec Borehole Identification

Client

Project Number

Elevation

Sample #

Stantec Consulting Services Inc. 2/4/19

PMW-14C

SUBSURFACE
Page:
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Mois.Cont. %

Rec. %
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APPENDIX C 
CALIBRATION HYDROGRAPHS 



Client/Project

Well  No. ACC-1A
Model Layer No. 7
Title

Groundwater Model Calibration Hydrograph
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Client/Project

Well  No. ACC-3A
Model Layer No. 7
Title

Groundwater Model Calibration Hydrograph
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Precipitation (Memphis International Airport) McKellar Lake Elevation (Estimated from USGS Gauging Station)
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Tennessee Valley Authority
Allen Fossil Plant (ALF)



Client/Project

Well  No. ACC-5A
Model Layer No. 7
Title
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APPENDIX D 
MEASUREMENT OF ARSENIC 

ADSORPTION COEFFICIENTS (Kd) 



Stantec Consulting Services Inc. 
1340 Treat Boulevard Suite 300, Walnut Creek CA  94597-7966 

May 15, 2020 
File:  Allen Fossil Plant Remedial Investigation 

Attention:  Tennessee Valley Authority 

Reference: Measurement of Arsenic Adsorption Coefficients (Kd) – Tennessee Valley Authority, 
Allen Fossil Plant, East Ash Pond, Memphis, Tennessee 

This technical memorandum was prepared by Stantec Consulting Inc. (Stantec) on behalf of Tennessee 
Valley Authority (TVA) for the Allen Fossil Plant (ALF) in Memphis, Tennessee, in support of groundwater 
modeling being conducted for the East Ash Disposal Area (EADA; see Figure 1). Groundwater and solute 
transport modeling require input parameters that estimate the potential for the adsorption and resulting 
impact on mobility or retardation of dissolved constituents (such as arsenic) moving through saturated soil. 
The groundwater model uses a partitioning coefficient, or Kd to estimate the effects of soil-arsenic 
interactions to assess mobility relative to groundwater flow and predict contaminant transport.  

Given the right chemical conditions in the subsurface, arsenic in coal combustion residuals (CCR) may 
dissolve into porewater.  Arsenic is mobilized by high pH and reducing conditions present in the EADA and 
locally present in groundwater near the EADA.  For example, elevated pH and reducing conditions were 
observed at monitoring well ALF-203.  High pH and reducing conditions lower arsenic adsorption because 
iron oxide minerals present in the fine fraction of the soil develop a negative charge that reduces the 
tendency of the oxides to adsorb the negatively charged arsenic ions. Coarse materials, because they have 
different mineralogy, lower surface area and lower mass of adsorbent minerals, will tend to have different a 
lower Kd, resulting in less adsorption in coarser grained areas Furthermore, under reducing conditions, iron 
oxides, which are formed with ferric iron, are dissolved as the iron is reduced to  ferrous iron, thus 
decreasing the amount of adsorbent mineral present in the soils. Reducing conditions also cause arsenic to 
change from the more adsorbent arsenate form to the less adsorbent arsenite form further reducing the 
tendency for arsenic to adsorb. As dissolved arsenic migrates away from the source area or once the CCR 
is removed, the source of arsenic, high pH and reducing potential diminishes or is removed. As a result, the 
pH in groundwater is anticipated to be neutralized by the native soils. Oxygenated water migrating into the 
area oxidizes the ferrous iron back to ferric iron (reforming iron oxides) and arsenite to arsenate, increasing 
the amount of adsorbent mineral and the concentration of the more adsorbent form of arsenic. These 
processes are anticipated to return groundwater conditions back to native, optimal conditions for arsenic 
adsorption (neutral pH), as estimated by the Kd value derived from measurements conducted on site soils. 
As a result, the site specific Kd value measured by Stantec provides a reasonable estimate for groundwater 
modeling to predict the potential for arsenic attenuation in site soils following CCR removal. 

The following technical memorandum describes how arsenic adsorption was measured for the soil samples 
and Kd values for arsenic were derived from groundwater and soil data at the ALF site. Soil samples were 
collected from borings north, south, and east of the EADA in support of this effort (Figure 2). Groundwater 
chemistry from grab samples and monitoring wells in each area were used to provide representative 
groundwater composition for the calculation of the Kd. 
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Stantec characterized the partitioning of cations and anions bound to soil samples from the Alluvial aquifer 
using a selective extraction procedure developed by Tessier et al. (1979). 

SITE DESCRIPTION 

A detailed discussion of the lithology of the Alluvial aquifer at the site can be found in the Updated TVA 
Allen Fossil Plant – East Ash Disposal Area – Remedial Investigation Report (RIR), dated May 31, 2019. In 
general, site-specific observations of the Mississippi River Valley alluvium deposits composing the Alluvial 
aquifer indicate that this unit is a silty sand with intervals of silts and clay in the upper portion of the unit and 
sand and gravel in the lower portion. The upper portion of the Alluvial aquifer consists of interbedded silts, 
clays and sands, including a naturally occurring “blue clay” layer with a base elevation of approximately 
165-175 ft elevation. The blue clay layer marks a transition from shallow fine-grained and interbedded
sediments to coarser-grained sands and gravels at depth. The lower sand and gravel interval has two
distinctive lithologic facies. The lowermost lithology observed in PMW-02C and ALF-213A, located on the
high side of an inferred fault underlying the East Ash Disposal Area, is composed of poorly sorted fine- to
coarse grained sands and gravels directly overlying the upper Claiborne confining unit at depth (89.5 ft
elevation in PMW-02A and 77.2 ft elevation in ALF-213A) and transitions upward into well sorted, generally
fine-grained sands at roughly the same elevation (152.5 ft elevation in PMW-02A and 161.7 ft elevation in
ALF-213A). Because PMW-11C is located on the downside side of the inferred fault where the sediment
package of the Alluvial aquifer is much thicker, the elevation of the poorly sorted to well sorted sand
lithology transition is notably lower (58.5 ft elevation).

SAMPLE COLLECTION 

Soil samples were collected in late 2018 during the advancement of boreholes PMW-02C, PMW-11C, and 
ALF-213A, located along the north, south, and east perimeters respectively of the EADA (Figure 2). 
Samples were collected from boreholes PMW-02C and ALF-213A based primarily on lithology while 
samples from PMW-11C were collected from each 10-foot interval of the borehole. Each sample consisted 
of multiple smaller samples with similar composition within a given interval that were stored together in one-
gallon heavy-duty Zip-Lock bags.  Following collection, samples were double bagged, labeled, sealed with 
packing tape and stored in chilled coolers for shipment to the Stantec treatability laboratory located in 
Sylvania, OH.  

Boreholes PMW-02C and ALF-213A were both terminated at the upper Claiborne confining unit (a clay 
layer at the base of the Alluvial aquifer) at 137 and 167 ft bgs, respectively. A total of 17 samples were 
collected from borehole PMW-02C, and 20 samples were collected from ALF-213A. The upper Claiborne 
confining unit was not encountered in borehole PMW-011C and the boring was terminated in the Memphis 
Sand at 256 ft bgs. A total of 31 samples were collected from this location. Soil paste pH was measured at 
Stantec’s treatability lab following standard methods to chemically screen for potential lithologic variation 
that may not have been visually detected. Tables 1a, 1b and 1c summarize the sample identification, 
lithology, and paste pH for each sample interval for boreholes PMW-02C, PMW-11C and ALF-213A, 
respectively, respectively 

It should be noted that while the intent of this technical memorandum was to present the methods followed 
to calculate site-specific Kd values for the upper 100 feet of the Alluvial aquifer, soil samples were collected 
from the entire vertical extent of the boreholes and archived at the Stantec treatability lab for potential future 
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evaluation. Tables 1a, 1b and 1c indicate which samples were analyzed using the sequential extractions 
and which were archived for potential future use.  

Samples were selected based on particle size and where encountered, differences in pH within each 
identified lithologic unit. 

SAMPLE ANALYSIS 

Stantec’s treatability lab performed a sequential, selective extraction procedure on the identified samples 
using a method developed by Tessier et al. (1979) to evaluate the portion of arsenic and select anions and 
cations that were associated with the following fractions in soils:  

• Extraction 1 – exchangeable arsenic (sodium acetate extraction);
• Extraction 2 – carbonate associated arsenic (sodium acetate adjusted to pH 5 with acetic acid);
• Extraction 3 – iron and manganese oxide associated arsenic (sodium dithionite, and a mixture of

citrate sodium citrate); and
• Extraction 4 – organic matter associated arsenic (nitric acid and hydrogen peroxide, ammonium

acetate rinse).

Extractions 1 through 3 were performed on all samples and extraction 4 was performed on one clay interval 
at each boring location to evaluate the potential role of organic matter.  

The resulting leachate from each of the extractions was analyzed by Pace Analytical for arsenic and select 
anions and cations. Sodium was excluded as a cation for analysis because it was used in the extraction 
solutions.  

Table 2 summarizes the results of the sequential extractions and the cation exchange capacity for each 
sample analyzed. 

Groundwater concentrations for each specified soil interval were necessary for the calculation of Kd values. 
Groundwater data used for the Kd calculations was from the 2019 Updated RIR permanent groundwater 
monitoring wells (Table 3 and Figure 2) and temporary Direct Push Technology (DPT) groundwater wells 
(Table 4 and Figure 3) located near each borehole sample location. 

DISTRIBUTION COEFFICIENTS 

Site-specific distribution coefficients (Kd, Table 5) were calculated using the sequential extraction data 
(Table 2) and groundwater quality data (Table 3 and Table 4) for the Alluvial aquifer. Calculations were 
performed using the following formula: 

𝑚𝑚𝑖𝑖(𝑎𝑎𝑎𝑎𝑎𝑎) = 𝐾𝐾𝑎𝑎𝑚𝑚𝑖𝑖(𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠) 

where 𝑚𝑚𝑖𝑖(𝑎𝑎𝑎𝑎𝑎𝑎) is the concentration of a species of interest adsorbed on the solid phase and 𝑚𝑚𝑖𝑖(𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠) is the 
concentration of the species in solution in milligrams per liter (mg/L).  

The concentration of arsenic adsorbed (𝑚𝑚𝑖𝑖(𝑎𝑎𝑎𝑎𝑎𝑎)) for a given sample was calculated by summing the 
concentrations reported in each of the sequential extraction solutions. The corresponding concentrations in 
solution (𝑚𝑚𝑖𝑖(𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠)) were obtained from groundwater analytical results reported in the 2019 Updated RIR for 
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permanent groundwater monitoring wells and temporary DPT groundwater wells located near each 
borehole sample location. Table 6 provides the minimum, maximum, average, median, and standard 
deviation of the calculated Kd for fine, medium and coarse (insufficient detectable concentrations in coarse 
samples to calculate statistics) particle size samples in the full data set. 

The dataset was tested for normality with the Shapiro-Wilks test and results are summarized in Table 7. 

SUMMARY 

Stantec collected representative soil samples for the purpose of measuring the distribution coefficient or Kd 
in soil for arsenic. A Kd is a measure of the ratio of solid concentration to dissolved concentration of an 
element or compound where the solutes in the groundwater are in equilibrium with the soil. In order to 
assess the solid concentration of arsenic on the soil, sequential extractions were performed using a method 
developed by Tessier et al. (1989). Representative groundwater concentrations from nearby wells screened 
in the same zone the soil sample was collected were used to provide a dissolved concentration to calculate 
the Kd. The following formula was used to calculate the Kd: 

𝑚𝑚𝑖𝑖(𝑎𝑎𝑎𝑎𝑎𝑎) = 𝐾𝐾𝑎𝑎𝑚𝑚𝑖𝑖(𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠) 

where 𝑚𝑚𝑖𝑖(𝑎𝑎𝑎𝑎𝑎𝑎) is the concentration of a species of interest adsorbed on the solid phase and 𝑚𝑚𝑖𝑖(𝑎𝑎𝑠𝑠𝑠𝑠𝑠𝑠) is the 
concentration of the species in solution in mg/L. The method evaluated arsenic associated with 
exchangeable, carbonate, iron and manganese oxide  fractions in all samples extracted, and organic matter 
associated arsenic in four representative samples with a higher concentration of finer particles. Organic 
matter associated arsenic did not represent a significant fraction of the overall arsenic in the four samples 
analyzed. The arsenic Kd values calculated in this study are site-specific constants that provide the best 
estimate of arsenic adsorption in situ at the site and can be used to model arsenic transport at the ALF site. 

Regards, 

Stantec Consulting Services Inc. 

Angus McGrath PhD 
Principal Geochemist 
Phone: 925 296 2134  
Fax:    
Angus.McGrath@stantec.com 

Attachment: Table 1 Borehole Sample Collection - ALF-PMW-02C-SB; ALF-PMW-11C; ALF-213A 
Table 2 Sequential Extraction and Ion Exchange Capacity Data 
Table 3 Groundwater Sample Results - Monitoring Wells (November-December 2018) 
Table 4 Alluvial Aquifer Groundwater Sample Results (DPT Boring) - Filtered 
Table 5 Calculated Distribution Coefficients for Alluvial Aquifer 
Table 6 Distribution Coefficient Summary Statistics 
Table 7 Distribution Coefficient Shapiro Wilk Normality Test 
Figure 1 Allen Fossil Plant Site Plan 
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Figure 2 East Ash Disposal Area Geochemical Evaluation Soil/Aquifer Sampling Locations 
Figure 3 Direct Push Technology (DPT) Locations - Groundwater, Pore Water and Ash Sampling 
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Table 1a
Borehole Sample Collection - ALF-PMW-02C-SB
TVA Allen Fossil Plant
Memphis, Tennessee

Sample 
Identification

Depth
(ft bgs) Geologic Unit pH

Sequential 
Extractions

ALF-PMW-02C 0-7 Light brown fine-grained sand and silt 7.82 Yes

ALF-PMW-02C 11-17 Brown sand, silt and clay with red 7.65 Yes

ALF-PMW-02C 17-27 Brown sand and silt 8.31 Yes

ALF-PMW-02C 29-33 Dark brown and gray sand and silt; trace Organics 7.95 Yes

ALF-PMW-02C 36-42 Gray clay with some sand and organics 7.16 Yes

ALF-PMW-02C 42-47 Gray sand and silt 7.2 Yes

ALF-PMW-02C 47-48 Gray and red fine- to medium-grained sand 7.78 Yes

ALF-PMW-02C 48-57 Gray fine-grained sand and silt; some red sand grains 8.04 Yes - Composite 1

ALF-PMW-02C 57--67 Gray, fine-grained sand and silt 7.98 Yes - Composite 1

ALF-PMW-02C 67-80 Brown medium to coarse sand 8.17 Yes

ALF-PMW-02C 80-97 Brown coarse sand with trace gravel; lignite 7.65 Yes - Composite 2

ALF-PMW-02C 97-107 Brown coarse sand with little gravel; lignite/wood 7.35 Yes - Composite 2

ALF-PMW-02C 107-117 Coarse sand - red lithics and lignite 7.92 No - Archive

ALF-PMW-02C 117-120 Brown, coarse sand, gravel with some cobbles; red lithics 
and coarse to cobble sized lignite 7.69 No - Archive

ALF-PMW-02C 120-127
Brown coarse sand with some red grains and lignite; 
mixed with gray tight medium to coarse sand with trace 
silt and clay

8.05 No - Archive

ALF-PMW-02C 125-127 Gray tight medium to coarse sand with trace silt and 
clay Yes

ALF-PMW-02C 127-137 Gray clay with some lignite (Claiborne) 7.54 Yes

Note:
ft bgs - feet below ground surface
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Table 1b
Borehole Sample Collection - ALF-PMW-11C
TVA Allen Fossil Plant
Memphis, Tennessee

Sample 
Identification

Depth
(ft bgs) Geologic Unit pH

Sequential 
Extractions

ALF-PMW-11C 0-6 Tan, fine-grained sand; tan-gray fine-grained silty sand 7.65 Yes

ALF-PMW-11C 6-16 Brown and red silty clay (6-9ft bgs); brown and red clay 
with brown poorly-graded sand and silt (9-16) 7.66 Yes

ALF-PMW-11C 16-26 Light brown to gray sand and silt (16-17); gray, fine-
grained silty sand (17-29) 7.84 Yes

ALF-PMW-11C 26-36 Gray fine-grained silty sand (26-36); intermixed gray silty 
clay from 29-34; lignite and organics 7.59 Yes

ALF-PMW-11C 36-46 Gray silty clay with little fine-grained sand (36-38); gray silt 
with very fine sand, trace mica (38-46); clayey silt at 43' 7.5 Yes

ALF-PMW-11C 46-56 Gray fine-grained sand and silt, trace medium to coarse 
sand, trace mica (46-56) 7.77 Yes - Composite 1

ALF-PMW-11C 56-66
Gray fine-grained sand and silt, trace medium to coarse 
sand, trace mica (56-65); fine to coarse sub-rounded 
gravel starts at 65 ft

7.72 Yes - Composite 1

ALF-PMW-11C 66-76 Brown coarse sand and silt with fine to coarse gravel 7.87 Yes - Composite 2

ALF-PMW-11C 86-96 Brown coarse sand and silt with fine to coarse gravel 6.49 Yes - Composite 2

ALF-PMW-11C 96-106 Brown coarse sand and silt with fine to coarse gravel 6.95 No - Archive

ALF-PMW-11C 106-116 Brown coarse sand and silt with fine to coarse gravel 7.62 No - Archive

ALF-PMW-11C 116-126 Brown coarse sand and silt with fine to coarse gravel 7.94 No - Archive

ALF-PMW-11C 126-136 Brown coarse sand and silt with fine to coarse gravel 7.46 No - Archive

ALF-PMW-11C 136-146 Brown coarse sand and silt with fine to coarse gravel 6.66 No - Archive

ALF-PMW-11C 146-150 Brown coarse sand and silt with fine to coarse gravel 6.67 No - Archive

ALF-PMW-11C 156-166
Gray fine to coarse well-graded sand and gravel (156-
164); light brown fine to coarse well-graded sandy gravel; 
saturated (164-165)

7.13 No - Archive

ALF-PMW-11C 166-176 Gray well-graded fine to coarse grained sand and gravel; 
saturated (165-174) – mud for drilling 7.95 No - Archive

ALF-PMW-11C 176-186 Gray, fine-grained poorly-graded sand - trace medium to 
coarse sand, trace gravel, saturated (174-186) 8.2 No - Archive

ALF-PMW-11C 186-196 Gray, fine-grained poorly-graded sand - trace medium to 
coarse sand, trace gravel, saturated (186-196) 7.88 No - Archive

ALF-PMW-11C 196-206 Gray, fine-grained poorly-graded sand - trace medium to 
coarse sand, trace gravel, lignite, saturated (196-206) 7.89 No - Archive

ALF-PMW-11C 206-216
Gray, fine-grained poorly-graded sand - trace medium to 
coarse sand, trace gravel, lignite, saturated (206-216) - 
Zone of well-graded sand at 215-215.5

8.01 No - Archive
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Table 1b
Borehole Sample Collection - ALF-PMW-11C
TVA Allen Fossil Plant
Memphis, Tennessee

Sample 
Identification

Depth
(ft bgs) Geologic Unit pH

Sequential 
Extractions

ALF-PMW-11C 216-226 Gray, fine-rained poorly-graded sand - trace medium to 
coarse sand, trace gravel, saturated (216-226) 8.04 No - Archive

ALF-PMW-11C 226-236 Well-graded light brown to gray coarse- to fine-grained 
sand with gravel; saturated; trace lignite 6.79 No - Archive

ALF-PMW-11C 236-246 Poorly-graded brown fine-grained sand, trace medium to 
coarse grained sand, trace gravel; trace clay; saturated 7.43 No - Archive

ALF-PMW-11C 246-256 Gray very fine to fine-grained poorly-graded sand; 
saturated 7.31 Yes

Note:
ft bgs - feet below ground surface
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Table 1c
Borehole Sample Collection - ALF-213A
TVA Allen Fossil Plant
Memphis, Tennessee

Sample 
Identification

Depth
(ft bgs) Geologic Unit pH

Sequential 
Extractions

ALF-213A 0-3.5 Brown silty and fine sand with trace lean clay 6.95 Yes

ALF-213A 3.5-4.0 Light gray clayey sand and silt with some lignite and 
intermixed red clay 7.33 Yes

ALF-213A 4.0-14.5 Light brown fine-grained sand and silt with trace organics 
and med. brown clayey lenses 7.24 Yes

ALF-213A 14.5-28 Light grayish brown medium-grained sand and silt with 
some clayey lenses and lignite 7.13 Yes

ALF-213A 28-34
Intermixed grayish-brown clay with some fine-grained 
sand and silt, some cobbles-sized lignite and woody 
organics

6.93 Yes

ALF-213A 34-40 Brown fat clay with patches of reddish-brown iron 
staining. Trace gravel/cobble-sized organic material 7.43 Yes

ALF-213A 40-46 Bluish-gray fat clay with little organic material 7.14 Yes

ALF-213A 46-48 Gray sandy clay 6.96 Yes

ALF-213A 48-62 Gray clay with some woody material or lignite. Sandier 
interval at 54 ft bgs. 6.97 Yes

ALF-213A 62-67 Gray medium-grained sand with thin lean intervals (~0.25 - 
0.5') of gray lean clay 7.02 Yes

ALF-213A 67-77 Brown medium- to coarse-grained sand with lithics and 
translucent pink/red grains, trace lignite 6.98 Yes - Composite 1

ALF-213A 77-87 Brown medium- to coarse-grained sand with lithics and 
translucent pink/red grains, trace lignite 7.06 Yes - Composite 1

ALF-213A 87-97 Brown medium- to coarse-grained sand with lithics and 
translucent pink/red grains, trace lignite 7.15 No - Archive

ALF-213A 97-107 Brown medium- to coarse-grained sand with lithics and 
translucent pink/red grains, trace lignite 7.11 No - Archive

ALF-213A 107-117 Brown medium- to coarse-grained sand with lithics and 
translucent pink/red grains, trace lignite 7.6 No - Archive

ALF-213A 117-127 Brown medium- to coarse-grained sand with lithics and 
translucent pink/red grains, trace lignite 8.14 No - Archive

ALF-213A 127-137 Brown coarse sand and gravel with trace cobbles and 
lignite 7.45 No - Archive

ALF-213A 137-144.5 Brown coarse sand and gravel with trace cobbles and 
lignite 7.35 No - Archive

ALF-213A 147-160.5 Brown coarse sand and gravel with trace cobbles and 
lignite 7.77 No - Archive

ALF-213A 160.5-167 Bluish-gray clay (Claiborne) 7.55 No - Archive

Note:
ft bgs - feet below ground surface
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Table 2

Sequential Extraction and Ion Exchange Capacity Data

TVA Allen Fossil Plant

Memphis, Tennessee

Extract Concentration (mg/L)

Arsenic

1 < 0.0100

2 < 0.0100

3 0.0156

1 0.0141

2 < 0.0100

3 0.0755

1 0.16

2 0.254

3 0.515

1 0.0136

2 < 0.0100

3 0.0535

1 < 0.0100

2 < 0.0100

3 0.0761

4 0.0236

1 < 0.0100

2 < 0.0100

3 0.0787

1 < 0.0100

2 < 0.0100

3 0.0392

1 < 0.0100

2 < 0.0100

3 < 0.0100

1 < 0.0100

2 < 0.0100

3 < 0.0100

1 < 0.0100

2 < 0.0100

3 0.0136

Extract 

Number
Geologic UnitSample Identification

ALF-PMW-02C-SB-10 80-107 Brown sand/gravel/cobbles 18.9 3.66

ALF-PMW-02C-SB-9 67-80 Brown coarse sand 22.2 4.23

ALF-PMW-02C-SB-8 48-67 Gray sand/silt 24.7 2.17

ALF-PMW-02C-SB-7 47-48 Gray and red zone 23.7 2.51

ALF-PMW-02C-SB-6 42-47 Gray sand/silt 21.9 1.77

ALF-PMW-02C-SB-5 36-42 Gray clay zone 41.9 3.14

ALF-PMW-02C-SB-4 29-33 Dark brown sand/silt 26.9 2.17

Depth 

(ft bgs)

CEC

(meq/100 

grams soil)

AEC

(meq/100 

grams soil)

0-7ALF-PMW-02C-SB-1 5.4350.7Tan silty sand

ALF-PMW-02C-SB-3 17-27 Brown sand/silt - high pH 31.4 3.14

ALF-PMW-02C-SB-2 11-17 Red clay zone 37 4.8
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Table 2

Sequential Extraction and Ion Exchange Capacity Data

TVA Allen Fossil Plant

Memphis, Tennessee

Extract Concentration (mg/L)

Arsenic

Extract 

Number
Geologic UnitSample Identification

Depth 

(ft bgs)

CEC

(meq/100 

grams soil)

AEC

(meq/100 

grams soil)

1 < 0.0100

2 < 0.0100

3 < 0.0100

1 < 0.0100

2 < 0.0100

3 0.0174

1 < 0.0100

2 < 0.0100

3 0.0178

1 < 0.0100

2 < 0.0100

3 < 0.0100

4 0.0115

1 < 0.0100

2 < 0.0100

3 0.0168

1 < 0.0100

2 < 0.0100

3 0.0361

1 < 0.0100

2 < 0.0100

3 0.0825

1 < 0.0100

2 < 0.0100

3 < 0.0100

1 < 0.0100

2 < 0.0100

3 < 0.0100

1 < 0.0100

2 0.0104

3 < 0.0100

ALF-PMW-11C-SB-8 246-256 Memphis sand 26.9 4.23

ALF-PMW-11C-SB-7 66-96 Brown coarse sand/gravel 20.9 2.17

ALF-PMW-11C-SB-6 46-66 Gray fine sand/silt  23.4 2.63

ALF-PMW-11C-SB-5 36-46 Gray clay zone 27.9 3.14

ALF-PMW-11C-SB-4 26-36 Gray silty sand 11.7 1.77

ALF-PMW-11C-SB-3 16-26 Brown and gray sand/silt 20.9 2.63

ALF-PMW-11C-SB-2 6-16 Brown and red clay zone 27.7 3.14

ALF-PMW-11C-SB-1 0-6 Tan silty sand 29.7 4.8

ALF-PMW-02C-SB-12 127-137 Clay (Claiborne) 28 3.66

ALF-PMW-02C-SB-11 125-127 Tight gray sand/silt 22.1 3.14
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Table 2

Sequential Extraction and Ion Exchange Capacity Data

TVA Allen Fossil Plant

Memphis, Tennessee

Extract Concentration (mg/L)

Arsenic

Extract 

Number
Geologic UnitSample Identification

Depth 

(ft bgs)

CEC

(meq/100 

grams soil)

AEC

(meq/100 

grams soil)

1 < 0.0100

2 < 0.100

3 < 0.100

1 < 0.0100

2 < 0.100

3 < 0.100

1 < 0.0100

2 < 0.100

3 < 0.100

1 < 0.0100

2 < 0.100

3 < 0.100

1 < 0.0100

2 < 0.100

3 0.159

4 0.185

1 < 0.0100

2 < 0.100

3 < 0.100

1 < 0.0100

2 < 0.100

3 0.142

1 < 0.0100

2 < 0.100

3 0.120

1 < 0.0100

2 < 0.100

3 0.154

ALF-PMW-213AA-SB-9 48-62
Gray clay with some woody material 

or lignite. Sandier interval at 54'
55.1 6.06

ALF-PMW-213AA-SB-8 46-48 Gray sandy clay 38.2 3.14

ALF-PMW-213AA-SB-7 40-46
Bluish-gray fat clay with little organic 

material
47.3 5.43

ALF-PMW-213AA-SB-6 34-40

Brown fat clay with patches of reddish-

brown iron staining.  Trace 

gravel/cobble-sized organic material 

45.7 4.23

ALF-PMW-213AA-SB-5 28-34

Intermixed grayish-brown clay with 

some fine-grained sand and silt, some 

cobbles-sized lignite and woody 

organics

47.8 5.43

ALF-PMW-213AA-SB-4 14.5-28

Light grayish brown medium-grained 

sand and silt with some clayey lenses 

and lignite

36.4 3.66

ALF-PMW-213AA-SB-3 4.0-14.5

Light brown fine-grained sand and silt 

with trace organics and med. brown 

clayey lenses

37.9 3.14

ALF-PMW-213AA-SB-2 3.5-4.0
Light gray clayey sand and silt with 

some lignite and intermixed red clay
43.5 5.49

ALF-PMW-213AA-SB-1 0-3.5
Brown silty and fine sand with trace 

lean clay
57.6 6.74
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Table 2

Sequential Extraction and Ion Exchange Capacity Data

TVA Allen Fossil Plant

Memphis, Tennessee

Extract Concentration (mg/L)

Arsenic

Extract 

Number
Geologic UnitSample Identification

Depth 

(ft bgs)

CEC

(meq/100 

grams soil)

AEC

(meq/100 

grams soil)

1 0.0105

2 < 0.100

3 0.0834

1 < 0.100

2 < 0.100

3 0.0288

Notes:

CEC - cation exchange capacity

AEC - anion exchange capacity

ft bgs - feet below ground surface

meq - milliequivalents

mg/L - milligrams per liter

mg/kg - milligrams per kilogram

J6 - The sample matrix interfered with the ability to make accurate determination; spike value is low

O1 - The analyte failed the method required serial dilution test and/or subsequent post-spike criteria.  These failures indicate matrix interference.

V - The sample concentration is too high to evaluate accurate spike recoveries.

ALF-PMW-213AA-SB-11 67-87

Brown medium- to coarse-grained 

sand with lithics and translucent 

pink/red grains, trace lignite

26.1 2.63

ALF-PMW-213AA-SB-10 62-67

Gray medium-grained sand with thin 

lean intervals (~0.25 - 0.5') of gray lean 

clay

40.9 4.23
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Table 3
Groundwater Sample Results - Monitoring Wells
November - December 2018
TVA Allen Fossil Plant
Memhis, Tennessee

Location ALF-202 ALF-202-B ALF-203 ALF-203-B ALF-213 EWN02 PMW02A PMW02B PMW04A PMW04B PMW07A PMW07B PMW10A PMW10B PMW11A PMW11B
Sampling Date 29-Nov-18 29-Nov-18 28-Nov-18 28-Nov-18 04-Dec-18 29-Nov-18 29-Nov-18 29-Nov-18 29-Nov-18 29-Nov-18 03-Dec-18 03-Dec-18 04-Dec-18 03-Dec-18 29-Nov-18 04-Dec-18

Depth (ft toc) 43 90 52 89 71 30 29 54 29 57 24 55 32 68 27 63
General Chemistry (mg/L) MCL

Alkalinity, Bicarbonate (as CaCO3) - 90.4 267 5.0 U 225 151 26.7 5.0 U 370 186 260 104 279 102 378 136 130

Alkalinity, Carbonate (as CaCO3) - 5.0 U 5.0 U 194 5.0 U 5.0 U 217 237 5.0 U 5.0 U 5.0 U 137 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
Alkalinity, Total (as CaCO3) - 90.4 267 246 225 151 244 248 370 186 260 241 279 102 378 136 130
Chloride - 15.4 18.2 18.1 16.6 16.6 13.4 15.2 23.3 15.6 17.2 17 19.7 14.9 22.8 15.6 17.5
Fluoride 4 3.3 0.2 4.3 0.94 0.4 3.1 2.9 0.13 4.4 0.2 3.5 0.24 2.9 0.34 3.4 2.3
Sulfate - 147 60.1 212 64.3 J 24.6 210 210 372 184 37.9 178 52.1 129 14.1 118 122
Total Dissolved Solids - 391 400 756 346 230 646 674 1010 561 372 696 395 374 448 406 404
pH - 7.6 J 7.0 J 10 J 7.7 J 7.1 J 10 J 10.0 J 7.4 J 7.6 J 7.1 J 9.4 J 7.1 J 7.6 J 7.7 J 7.2 J 7.4 J
Metals (ug/L)

Antimony 6 0.50 U 0.50 U 1.8 0.50 U 0.50 U 0.99 1.5 0.50 U 0.47 J 0.50 U 0.98 0.50 U 0.50 U 0.38 J 0.50 U 0.50 U
Arsenic 10 336 2.8 2120 44.7 7.8 2400 3450 71 3050 45.1 1480 67.9 234 43 111 12.1
Barium 2000 68.6 422 20.4 168 286 27.1 28.2 236 55.8 256 49.7 316 J 70.9 89.5 J 87.3 189
Beryllium 4 0.10 U 0.10 U 0.1 0.10 U 0.10 U 0.12 0.095 J 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Boron - 5580 2330 6950 2320 180 6090 6430 1700 7380 2870 8250 3380 4640 1560 4530 6490
Cadmium 5 0.13 0.080 U 1.4 0.080 U 0.080 U 1.2 2.2 0.080 U 0.15 0.080 U 0.72 0.080 U 0.091 0.080 U 0.080 U 0.1
Calcium - 23400 75400 6320 62200 38300 4020 4270 83300 39300 75300 17700 69200 26300 58500 37900 39700
Chromium 100 0.52 0.50 U 1.6 0.50 U 0.50 U 1.2 1.4 0.50 U 0.50 U 0.50 U 0.68 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Cobalt 6 (a) 0.16 0.050 J 0.49 0.1 0.10 U 1.1 1.9 0.76 1.3 0.14 1.8 0.72 0.8 0.42 0.87 0.15
Copper 1300 1.9 0.50 U 39.2 0.34 J 0.50 U 23.3 34.4 0.50 U 7.5 0.50 U 24.9 0.36 U* 0.30 U* 0.50 U 0.31 J 0.50 U
Lead 15 0.74 0.10 U 41.7 0.16 U* 0.10 U 11.7 23.4 0.075 J 0.19 0.10 U 8.4 0.059 J 0.073 J 0.086 J 0.10 U 0.10 U
Lithium 40 (a) 5.8 4.6 2.5 U 10.7 6.8 6.2 0.58 J 19 6.8 10.7 2.1 J 9.4 6.9 21.7 5.6 11.6
Magnesium - 5440 20800 674 14500 11900 221 96.7 19100 6880 18900 1490 20200 5810 10400 7810 11100
Mercury 2 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Molybdenum 100 (a) 389 152 409 225 3.9 327 339 81 679 245 1000 368 414 45 259 490
Nickel 100 1.6 0.21 J 7.1 0.61 U* 0.20 J 7.2 13.3 0.83 12.2 0.27 J 7.3 0.41 J 2.7 1 1.8 0.40 J
Potassium - 1950 3230 1190 2040 2970 1350 1410 4220 3770 2250 1960 4420 J 3550 4560 J 1920 2460
Selenium 50 0.26 J 0.50 U 4.9 0.50 U 0.50 U 1.3 3.2 0.14 J 0.78 0.50 U 0.93 0.50 U 0.26 J 0.24 J 0.24 J 0.16 J
Silver - 0.40 U 0.40 U 0.090 J 0.40 U 0.40 U 0.050 J 0.079 J 0.40 U 0.40 U 0.40 U 0.057 J 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
Sodium - 121000 17900 210000 30700 16800 202000 200000 276000 166000 12800 170000 23600 108000 69100 87700 63400
Thallium 2 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Vanadium - 1.6 0.30 U 20.5 0.26 U* 0.30 U 21.6 38.4 0.68 6.8 0.24 J 19.1 0.30 U 0.92 1.3 1.2 2.8
Zinc - 2.2 J 5.0 U 4.7 U* 3.3 U* 1.8 U* 4.0 J 8.8 5.0 U 2.6 J 5.0 U 9.6 2.3 U* 1.9 U* 1.9 U* 5.0 U 4.3 U*
Arsenic Speciation (ug/L)

Arsenic III 10 344 2.65 1140 28.8 6.27 976 212 58.2 115 44 142 58.8 216 33.5 101 10.2
Arsenic V 10 13.8 0.783 J 177 3.63 1.50 J 1680 4100 8.46 3470 7.36 1260 9.93 6.54 2.84 5.86 1.40 J
Dimethylarsinic - 2.10 U 2.10 U 2.10 U 2.10 U 2.10 U 2.10 U 21.0 U 2.10 U 21.0 U 2.10 U 2.10 U 2.10 U 2.10 U 2.10 U 2.10 U 2.10 U
Monomethylarsonic - 2.30 U 2.30 U 2.30 U 2.30 U 2.30 U 2.30 U 23.0 U 2.30 U 23.0 U 2.30 U 2.30 U 2.30 U 2.30 U 2.30 U 2.30 U 2.30 U
Radium (pCi/L)

Radium-226 - 0.289+-0.349 U 0.677+-0.473 0.155+-0.353 U 0.198+-0.302 U 0.268+-0.323 U 0.622+-0.582 U 0.482+-0.629 U 0.344+-0.358 U 0.254+-0.354 U
Radium-226+228 5 0.778+-0.530 U 1.38+-0.646 0.327+-0.534 U 0.973+-0.479 0.622+-0.565 U 0.622+-0.692 U 1.02+-0.771 U 0.997+-0.600 U 0.254+-0.676 U
Radium-228 - 0.489+-0.399 U 0.704+-0.440 U 0.172+-0.401 U 0.775+-0.372 0.354+-0.463 U -0.155+-0.374 U 0.534+-0.446 U 0.653+-0.482 U -0.203+-0.576 U

Notes:

Depths reported in feet below ground surface (ft bgs).
mg/L - milligrams per liter
ug/L - micrograms per liter
pCi/L - picocuries per liter
U - The analyte was not detected above the indicated reporting limit.
J - The result is estimated.
U* - The analyte was detected in an associated blank.
UJ - The analyte was not detected above the estimated reporting limit.
Results above the MCL (maximum contaminant level) are shaded.
(a) Groundwater protection standard per EPA CCR rule amendment.
Laboratory pH measurements are estimated due to hold time.
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Table 4
Alluvial Aquifer Groundwater Sample Results (DPT Boring) - Filtered
TVA Allen Fossil Plant
Memphis, Tennessee

Northern Area Southern Area
Location GP-04 GP-07 GP-07 GP-07 GP-11 GP-11 GP-13 GP-13 GP-13 GP-21 GP-21 GP-51 GP-51 GP-51 GP-51 GP-51 GP-54

Sampling Date 20-Jul-17 21-Jul-17 21-Jul-17 21-Jul-17 13-Jul-17 12-Jul-17 12-Jul-17 12-Jul-17 12-Jul-17 11-Jul-17 11-Jul-17 24-Aug-17 24-Aug-17 23-Aug-17 23-Aug-17 23-Aug-17 08-Aug-17
Depth (ft bgs) 42.5 17.5 22.5 47.5 27.5 37.5 17.5 22.5 32.5 22.5 37.5 32.5 37.5 47.5 57.5 67.5 32.5

General Chemistry (mg/L) MCL
Alkalinity, Bicarbonate (as CaCO3) - 354 5.0 U 107 249 5.0 U 141 65.4 141 116 5.0 UJ 207 J 413 43.9 123 88.0 488 842 
Alkalinity, Carbonate (as CaCO3) - 5.0 U 151 5.0 U 5.0 U 271 5.0 U 74.6 15.4 5.0 U 214 J 5.0 UJ 5.0 U 89.9 5.0 U 5.0 U 5.0 U 5.0 U
Alkalinity, Total (as CaCO3) - 354 179 107 249 285 141 140 157 116 247 J 207 J 413 134 123 88.0 488 842
Chloride - 20.9 13.9 J 14.6 J 17.5 J 14.8 17.7 17.8 15.1 14.8 14.0 J 22.8 J 13.1 17.0 17.2 17.0 6.8 8.4
Fluoride 4 0.16 3.1 J 6.4 J 0.20 J 4.8 4.8 5.0 5.2 4.3 3.8 J 0.16 J 0.74 2.4 3.4 2.8 0.14 0.54
Sulfate - 115 208 J 207 J 55.1 134 143 182 140 108 200 J 132 J 74.9 105 125 141 1.0 U 8.1
Total Dissolved Solids - 579 542 532 326 684 400 628 486 371 682 J 499 J 559 377 394 379 495 836
pH (standard units) - 7.0 10.6 J 7.6 J 6.9 J 10.4 J 7.9 J 9.2 J 8.6 J 7.7 J 10.3 J 7.3 J 7.3 J 9.5 J 7.9 J 7.1 J 7.3 J 7.4 J
Metals (ug/L)
Antimony 6 2.5 U 1.2 J 2.5 U 2.5 U 1.7 0.50 U 1.1 1.5 J 0.50 U 1.3 0.13 J 2.5 U 2.0 J 2.5 U 2.5 U 2.5 U 2.5 UJ
Arsenic 10 50.5 J 558 1100 72.8 5690 4.1 4080 3910 2550 J 2450 27.7 154 873 226 114 86.2 29.5 J
Barium 2000 387 5.0 U 82.2 300 8.2 123 16.7 36.7 97.9 4.0 J 271 108 7.7 97.1 142 267 374
Beryllium 4 0.50 U 0.50 U 0.50 U 0.50 U 0.055 J 0.10 U 0.047 U* 0.42 J 0.10 U 0.045 J 0.025 J 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Boron - 3740 10300 9910 3500 6210 7440 J 12300 J 7720 J 5460 J 8020 10200 3600 5730 5870 6460 341 869 
Cadmium 5 0.40 U 0.40 U 0.40 U 0.40 U 0.84 0.080 U 0.86 4.3 0.080 U 0.071 J 0.080 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U
Calcium - 97400 2220 35700 65200 4430 49500 8410 17200 31700 6530 89400 107000 3210 33800 37800 108000 194000 
Chromium 100 2.5 U 2.5 U 2.5 U 2.5 U 1.8 0.24 J 0.85 4.0 0.23 J 1.5 0.28 J 2.5 U 1.0 J 2.5 U 2.5 U 2.5 U 2.5 U
Cobalt - 0.51 J 0.24 U* 0.080 U* 0.24 U* 2.2 0.11 1.9 3.4 0.062 J 0.45 0.53 0.75 0.20 J 0.095 J 0.15 J 0.37 U 5.9 
Copper 1300 2.5 U 3.6 2.5 U 2.5 U 18.3 0.22 J 18.5 117 0.50 U 2.0 0.48 J 0.68 J 2.6 2.5 U 2.5 U 2.5 U 2.5 U
Lead 15 0.50 U 2.4 0.50 U 0.50 U 17.6 0.10 U 3.7 51.3 0.10 U 1.5 0.10 U 0.50 U 2.1 0.50 U 0.50 U 0.50 U 0.50 U
Lithium - 11.9 J 0.96 U* 9.3 J 9.1 J 0.52 J 12.4 2.1 J 3.3 J 11.8 1.1 J 10.4 8.2 J 1.6 J 9.7 J 8.8 J 7.5 J 15.8 
Magnesium - 34200 100 U 5590 20800 83.8 J 7670 1670 2260 6480 365 26100 27000 335 7820 9240 34800 52700 
Mercury 2 0.20 U 0.20 U 0.20 U 0.20 U 0.11 J 0.20 U 0.20 U 0.15 J 0.20 U 0.20 UJ 0.20 UJ 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
Nickel 100 3.8 J 3.6 2.5 U 2.5 U 21.5 1.3 15.7 30.6 0.50 5.5 3.0 15.1 4.0 2.5 U 2.5 U 2.5 U 7.9 
Potassium - 6760 5000 U 4920 J 5720 5000 U 6260 5000 U 4860 J 3760 J 5000 U 6080 J 5000 U 5000 U 3820 J 3050 J 7020 50000 U
Selenium 50 2.5 U 2.5 U 2.5 U 2.5 U 10.0 U 0.50 UJ 2.3 13.1 0.50 U 10.0 U 10.0 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Silver - 2.5 U 2.5 U 2.5 U 2.5 U 0.50 U 0.50 U 0.50 U 2.5 U 0.50 U 0.50 U 0.087 J 2.5 U 2.5 U 2.5 U 2.5 U 0.40 U* 2.5 U
Sodium - 18200 188000 118000 27300 191000 75200 166000 J 125000 J 71200 186000 J 20500 J 27400 122000 74400 60600 17000 24500 J
Thallium 5 0.50 U 0.50 U 0.50 U 0.50 U 0.020 J 0.10 U 0.020 U* 0.50 U 0.10 U 0.10 UJ 0.10 UJ 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Vanadium - 0.51 J 28.4 J 1.3 J 0.41 J 45.1 0.51 28.2 60.4 0.80 26.2 1.9 J 0.63 J 12.6 0.52 J 0.98 J 2.5 U 0.64 J
Zinc - 25.0 U 25.0 U 25.0 U 16.5 J 6.3 6.7 4.0 J 25.0 U 5.0 U 2.6 J 8.8 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U

Notes:

Depths reported in feet below ground surface (ft bgs).
mg/L - milligrams per liter
ug/L - micrograms per liter
U - The analyte was not detected above the indicated reporting limit.
J - The result is estimated.
U* - The analyte was detected in an associated blank.
UJ - The analyte was not detected above the estimated reporting limit.
Results above the MCL (maximum contaminant level) are shaded.
Laboratory pH measurements are estimated due to hold time. Page 1 of 3



Table 4
Alluvial Aquifer Groundwater Sample Results (DPT Boring) - Filtered
TVA Allen Fossil Plant
Memphis, Tennessee

Location
Sampling Date
Depth (ft bgs)

General Chemistry (mg/L) MCL
Alkalinity, Bicarbonate (as CaCO3) -
Alkalinity, Carbonate (as CaCO3) -
Alkalinity, Total (as CaCO3) -
Chloride -
Fluoride 4
Sulfate -
Total Dissolved Solids -
pH (standard units) -
Metals (ug/L)
Antimony 6
Arsenic 10
Barium 2000
Beryllium 4
Boron -
Cadmium 5
Calcium -
Chromium 100
Cobalt -
Copper 1300
Lead 15
Lithium -
Magnesium -
Mercury 2
Nickel 100
Potassium -
Selenium 50
Silver -
Sodium -
Thallium 5
Vanadium -
Zinc -

Notes:

Depths reported in feet below ground surface (ft bgs).
mg/L - milligrams per liter
ug/L - micrograms per liter
U - The analyte was not detected above the indicated reporting limit.
J - The result is estimated.
U* - The analyte was detected in an associated blank.
UJ - The analyte was not detected above the estimated reporting limit.
Results above the MCL (maximum contaminant level) are shaded.
Laboratory pH measurements are estimated due to hold time.

Southern Area
GP-54 GP-54 GP-56 GP-56 GP-56 GP-56 GP-56 GP-58 GP-58 GP-63 GP-63 GP-63 GP-63 GP-63 GP-63 GP-63 GP-65

08-Aug-17 08-Aug-17 06-Aug-17 06-Aug-17 06-Aug-17 19-Aug-17 18-Aug-17 07-Aug-17 07-Aug-17 05-Aug-17 05-Aug-17 05-Aug-17 05-Aug-17 04-Aug-17 20-Aug-17 20-Aug-17 27-Jun-17
42.5 47.5 37.5 42.5 47.5 70 87.5 42.5 47.5 22.5 27.5 32.5 37.5 47.5 62.5 77 40.5

95.6 73.9 293 32.5 119 396 217 302 140 111 93.7 J 76.4 87.9 93.2 275 145 115 J
5.0 U 5.0 U 5.0 U 65.5 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
95.6 73.9 293 98.0 119 396 217 302 140 111 93.7 J 76.4 87.9 93.2 275 145 115 J
18.7 15.0 14.0 17.2 17.1 10.6 16.6 21.6 18.7 19.0 17.3 17.2 16.2 13.9 20.3 20.0 17.5
4.3 3.8 1.8 2.7 3.0 0.15 0.17 0.85 2.1 4.3 4.7 4.7 4.6 4.3 0.44 2.8 3.8

94.7 120 57.3 J 120 J 137 J 16.8 54.3 115 J 122 J 77.6 J 94.4 95.5 111 102 J 26.6 64.2 144 
359 315 422 378 384 422 J 339 556 379 365 314 346 336 338 J 373 335 389
7.8 J 7.9 J 7.4 J 9.7 J 8.4 J 7.5 J 7.3 J 8.0 J 7.5 J 7.7 J 7.7 J 7.5 J 7.6 J 7.4 J 7.6 J 7.8 J 7.8 J

2.5 UJ 2.5 UJ 2.5 U 1.1 J 2.5 U 2.5 UJ 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UJ 2.5 UJ 0.11 J
63.9 J 287 J 244 861 443 28.9 2.7 4.7 9.5 42.3 578 209 500 213 5.3 62.6 143
53.0 56.0 104 16.3 49.4 388 475 90.8 94.8 89.3 75.6 109 74.0 98.5 295 163 76.8

0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.10 U
4740 3370 4510 4890 5810 529 1180 9840 4840 7560 4020 4960 4340 5340 3120 7650 J 6050 

0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U 0.080 U
18600 16700 67300 2780 28200 85400 62400 48200 38100 30400 18500 24700 18500 23100 67600 31100 28700 J
0.54 J 0.65 J 0.52 J 0.92 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.70 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.35 J
0.36 J 0.27 J 0.60 0.32 J 0.085 J 0.68 0.52 0.84 0.68 0.74 0.090 J 0.50 U 0.10 J 0.085 U* 0.34 J 0.21 J 0.18 
1.6 J 2.5 U 1.9 J 0.94 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.60 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 1.6 J 0.20 J

0.50 U 0.50 U 0.50 U 0.95 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.090 J
8.2 J 6.3 J 5.7 J 1.6 U* 7.3 J 9.7 J 5.8 J 9.8 J 10.6 J 10.3 J 7.6 J 10.2 J 7.5 J 8.7 J 10.8 J 8.0 J 8.5 
3640 3820 17000 263 6230 24800 17500 10500 12400 7100 3720 5410 3850 4650 18100 7800 6410 

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.14 J 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
4.3 2.5 U 3.5 5.3 2.5 U 5.7 3.5 7.4 2.7 8.0 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 1.5 

3350 J 2700 J 5000 U 5000 U 3010 J 6810 3860 J 5320 3980 J 3820 J 3140 J 2780 J 3140 J 4510 J 7320 4780 J 3030 J
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UJ 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UJ 2.5 UJ 2.5 UJ 2.4 J
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.50 UR
77400 65400 51200 107000 87200 17600 13700 121000 67400 78900 65400 65400 72300 81000 25200 55200 92900 
0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.10 U
2.2 J 3.5 2.1 J 15.8 2.0 J 2.5 U 2.5 U 0.38 J 0.76 J 0.64 J 1.3 J 0.82 J 3.6 5.3 2.5 U 3.8 J 1.4 

25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U 5.0 U
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Table 4
Alluvial Aquifer Groundwater Sample Results (DPT Boring) - Filtered
TVA Allen Fossil Plant
Memphis, Tennessee

Location
Sampling Date
Depth (ft bgs)

General Chemistry (mg/L) MCL
Alkalinity, Bicarbonate (as CaCO3) -
Alkalinity, Carbonate (as CaCO3) -
Alkalinity, Total (as CaCO3) -
Chloride -
Fluoride 4
Sulfate -
Total Dissolved Solids -
pH (standard units) -
Metals (ug/L)
Antimony 6
Arsenic 10
Barium 2000
Beryllium 4
Boron -
Cadmium 5
Calcium -
Chromium 100
Cobalt -
Copper 1300
Lead 15
Lithium -
Magnesium -
Mercury 2
Nickel 100
Potassium -
Selenium 50
Silver -
Sodium -
Thallium 5
Vanadium -
Zinc -

Notes:

Depths reported in feet below ground surface (ft bgs).
mg/L - milligrams per liter
ug/L - micrograms per liter
U - The analyte was not detected above the indicated reporting limit.
J - The result is estimated.
U* - The analyte was detected in an associated blank.
UJ - The analyte was not detected above the estimated reporting limit.
Results above the MCL (maximum contaminant level) are shaded.
Laboratory pH measurements are estimated due to hold time.

Southern Area
GP-66 GP-67 GP-67 GP-71 GP-71 GP-71

26-Jun-17 27-Jul-17 27-Jul-17 04-Aug-17 04-Aug-17 03-Aug-17
17.5 42.5 47.5 27.5 37.5 47.5

187 237 387 131 272 J 221
9.4 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
196 237 387 131 272 J 221
16.2 19.3 13.8 17.5 22.1 24.0
2.4 0.49 0.10 J 2.3 0.36 0.38
106 76.8 1.0 U 138 67.1 92.0
418 447 412 436 440 443
8.5 J 7.1 J 6.9 J 7.2 J 7.0 J 7.0 J

0.83 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
737 30.6 85.3 33.0 46.5 27.4
44.9 284 413 117 283 247
0.12 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
4320 5030 J 775 6540 7140 8500 
1.0 0.40 U 0.40 U 0.40 U 0.40 U 0.40 U

7360 J 71300 91200 40500 70000 62000 
3.7 2.6 0.90 J 0.52 J 2.5 U 2.5 U
1.9 0.30 J 0.41 J 0.12 U* 0.14 U* 0.34 J

10.7 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
6.9 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U

2.0 J 11.9 J 7.9 J 9.3 J 7.9 J 7.4 J
1620 21100 26900 9690 21400 19800 

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
8.8 3.0 2.5 U 2.5 U 2.5 U 2.5 U

5000 U 5480 7250 3790 J 5110 5440 
3.6 J 2.5 U 2.5 U 2.5 UJ 2.5 UJ 2.5 U

0.50 UR 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
126000 41600 16900 82000 38200 47500 
0.026 J 0.50 UJ 0.50 U 0.50 U 0.50 U 0.50 U

10.3 0.53 J 0.45 J 2.5 U 2.5 U 0.54 J
8.4 25.0 U 25.0 U 25.0 U 25.0 U 25.0 U
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Table 5
Calculated Distribution Coefficients for Alluvial Aquifer
TVA Allen Fossil Plant
Memphis, Tennessee

Sequential 
Extraction 
Location

Sequential 
Extraction 

Depth 
(ft bgs) Geologic Unit Grain Size

Groundwater 
Sample 

Borehole MW/ DPT

Groundwater 
Sample Depth 

(ft bgs)
MW Screen 

(ft bgs) Constituent

Groundwater 
Concentration 

(mg/L)

Sum of Sequential 
Extraction 

Concentrations 
(mg/kg)

Calculated 
Distribution 
Coefficient

PMW-11C 36-46 Gray Clay zone Fine ALF-202 MW 43 19.5-40.7 Arsenic 0.336 1.65 4.9
PMW-11C 66-96 Brown Coarse Sand/Gravel Coarse ALF-202-B MW 90 80.9-90.9 Arsenic 0.0028 -- NC
PMW-11C 26-36 Gray Silty Sand Medium EWS03 EW 30 20-40 Arsenic 0.557 0.722 1.3
PMW-11C 26-36 Gray Silty Sand Medium PMW10A MW 32 18-39 Arsenic 0.234 0.722 3.1
PMW-11C 66-96 Brown Coarse Sand/Gravel Coarse PMW10B MW 68 59.5-69.5 Arsenic 0.043 -- NC
PMW-11C 26-36 Gray Silty Sand Medium PMW11A MW 27 13-34 Arsenic 0.111 0.722 6.5
PMW-11C 46-66 Gray fine Sand/Silt  Medium PMW11B MW 63 54-64 Arsenic 0.0121 -- NC
PMW-11C 26-36 Gray Silty Sand Medium GP-51 DPT 32.5 NA Arsenic 0.154 0.722 4.7
PMW-11C 36-46 Gray Clay zone Fine GP-51 DPT 37.5 NA Arsenic 0.873 1.65 1.9
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-51 DPT 47.5 NA Arsenic 0.226 -- NC
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-51 DPT 57.5 NA Arsenic 0.114 -- NC
PMW-11C 66-96 Brown Coarse Sand/Gravel Coarse GP-51 DPT 67.5 NA Arsenic 0.0862 -- NC
PMW-11C 26-36 Gray Silty Sand Medium GP-54 DPT 32.5 NA Arsenic 0.0295 0.722 24.5
PMW-11C 36-46 Gray Clay zone Fine GP-54 DPT 42.5 NA Arsenic 0.0639 1.65 25.8
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-54 DPT 47.5 NA Arsenic 0.287 -- NC
PMW-11C 36-46 Gray Clay zone Fine GP-56 DPT 37.5 NA Arsenic 0.244 1.65 6.8
PMW-11C 36-46 Gray Clay zone Fine GP-56 DPT 42.5 NA Arsenic 0.861 1.65 1.9
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-56 DPT 47.5 NA Arsenic 0.443 -- NC
PMW-11C 66-96 Brown Coarse Sand/Gravel Coarse GP-56 DPT 70 NA Arsenic 0.0289 -- NC
PMW-11C 66-96 Brown Coarse Sand/Gravel Coarse GP-56 DPT 87.5 NA Arsenic 0.0027 -- NC
PMW-11C 36-46 Gray Clay zone Fine GP-58 DPT 42.5 NA Arsenic 0.0047 1.65 351.1
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-58 DPT 47.5 NA Arsenic 0.0095 -- NC
PMW-11C 16-26 Brown and Gray Sand/Silt Medium GP-63 DPT 22.5 NA Arsenic 0.0423 0.336 7.9
PMW-11C 26-36 Gray Silty Sand Medium GP-63 DPT 27.5 NA Arsenic 0.578 0.722 1.2
PMW-11C 26-36 Gray Silty Sand Medium GP-63 DPT 32.5 NA Arsenic 0.209 0.722 3.5
PMW-11C 36-46 Gray Clay zone Fine GP-63 DPT 37.5 NA Arsenic 0.5 1.65 3.3
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-63 DPT 47.5 NA Arsenic 0.213 -- NC
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-63 DPT 62.5 NA Arsenic 0.0053 -- NC
PMW-11C 66-96 Brown Coarse Sand/Gravel Coarse GP-63 DPT 77 NA Arsenic 0.0626 -- NC
PMW-11C 36-46 Gray Clay zone Fine GP-65 DPT 40.5 NA Arsenic 0.143 1.65 11.5
PMW-11C 16-26 Brown and Gray Sand/Silt Medium GP-66 DPT 17.5 NA Arsenic 0.737 0.336 0.5
PMW-11C 36-46 Gray Clay zone Fine GP-67 DPT 42.5 NA Arsenic 0.0306 1.65 53.9
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-67 DPT 47.5 NA Arsenic 0.0853 -- NC
PMW-11C 26-36 Gray Silty Sand Medium GP-71 DPT 27.5 NA Arsenic 0.033 0.722 21.9
PMW-11C 36-46 Gray Clay zone Fine GP-71 DPT 37.5 NA Arsenic 0.0465 1.65 35.5
PMW-11C 46-66 Gray fine Sand/Silt  Medium GP-71 DPT 47.5 NA Arsenic 0.0274 -- NC
PMW-02C 48-67 Gray Sand/Silt Medium ALF-203 MW 52 29.3-50.3 Arsenic 2.12 -- NC
PMW-02C 80-107 Brown Sand/Gravel/Cobbles Coarse ALF-203-B MW 89 80.4-90.4 Arsenic 0.0447 0.272 6.1
PMW-02C 29-33 Dark Brown Sand/Silt Medium GP-11 DPT 27.5 NA Arsenic 5.69 1.1788 0.2
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Table 5
Calculated Distribution Coefficients for Alluvial Aquifer
TVA Allen Fossil Plant
Memphis, Tennessee

Sequential 
Extraction 
Location

Sequential 
Extraction 

Depth 
(ft bgs) Geologic Unit Grain Size

Groundwater 
Sample 

Borehole MW/ DPT

Groundwater 
Sample Depth 

(ft bgs)
MW Screen 

(ft bgs) Constituent

Groundwater 
Concentration 

(mg/L)

Sum of Sequential 
Extraction 

Concentrations 
(mg/kg)

Calculated 
Distribution 
Coefficient

PMW-02C 36-42 Gray Clay zone Fine GP-11 DPT 37.5 NA Arsenic 0.0041 1.994 486.3
PMW-02C 17-27 Brown Sand/Silt - High pH Medium GP-13 DPT 22.5 NA Arsenic 3.91 13.612 3.5
PMW-02C 17-27 Brown Sand/Silt - High pH Medium GP-13 DPT 17.5 NA Arsenic 4.08 13.612 3.3
PMW-02C 29-33 Dark Brown Sand/Silt Medium GP-13 DPT 32.5 NA Arsenic 2.55 1.1788 0.5
PMW-02C 17-27 Brown Sand/Silt - High pH Medium GP-21 DPT 22.5 NA Arsenic 2.45 13.612 5.6
PMW-02C 36-42 Gray Clay zone Fine GP-21 DPT 37.5 NA Arsenic 0.0277 1.994 72.0
PMW-02C 42-47 Gray Sand/Silt Medium GP-4 DPT 42.5 NA Arsenic 0.0505 1.574 31.2
PMW-02C 17-27 Brown Sand/Silt - High pH Medium GP-7 DPT 22.5 NA Arsenic 1.1 13.612 12.4
PMW-02C 17-27 Brown Sand/Silt - High pH Medium GP-7 DPT 17.5 NA Arsenic 0.558 13.612 24.4
PMW-02C 47-48 Gray and Red Sand/Silt Medium GP-7 DPT 47.5 NA Arsenic 0.0728 0.784 10.8
PMW-02C 29-33 Dark Brown Sand/Silt Medium PMW02A MW 29 15.5-36.5 Arsenic 3.45 1.1788 0.3
PMW-02C 48-67 Gray Sand/Silt Medium PMW02B MW 54 45-55 Arsenic 0.071 -- NC
PMW-02C 29-33 Dark Brown Sand/Silt Medium PMW04A MW 29 15.8-36.8 Arsenic 3.05 1.1788 0.4
PMW-02C 48-67 Gray Sand/Silt Medium PMW04B MW 57 48.6-58.6 Arsenic 0.0451 -- NC
PMW-02C 17-27 Brown Sand/Silt - High pH Medium PMW07A MW 24 15.4-25.4 Arsenic 1.48 13.612 9.2
PMW-02C 48-67 Gray Sand/Silt Medium PMW07B MW 55 46-56 Arsenic 0.0679 -- NC
ALF-2132A 67-87 Brown Sand Medium ALF-213 MW 71 67.3-77.5 Arsenic 0.0078 0.576 73.8

Notes:
-- result less than detection limit
ft bgs - feet below ground surface
mg/kg - milligrams per kilogram
mg/L - milligrams per liter
DPT - direct push technology borehole
MW - monitoring well
NA - not applicable
NC - not calcul
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Table 6

Distribution Coefficient Summary Statistics

TVA Allen Fossil Plant

Memphis, Tennessee

Constituent Grain Size

Number of 

Observations

Percent 

Non-

Detect Minimum Maximum Average* Median*

Standard 

Deviation*

Arsenic Fine 12 0 1.9 486.3 87.9 18.7 158.8 

Arsenic Medium 37 38 ND 73.8 10.9 4.7 16.4 

Arsenic Coarse 7 86 -- 6.1 -- -- --

Notes:

* - calculation for values above the detection limit

-- - not enough values to calculate

ND - non-detect
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Table 7

Distribution Coefficient Shapiro Wilk Normality Test

TVA Allen Fossil Plant

Memphis, Tennessee

Constituent Grain Size P.Value Distribution

Arsenic Fine 0.00011 Not Normal

Arsenic Medium 0.000003 Not Normal

Arsenic Coarse -- --

Note:

-- - not enough values to calculate
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