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Executive Summary 

Stantec has completed a geotechnical exploration of the Bottom Ash Disposal Area (Area 1), 
Gypsum Disposal Area (Area 2A) and Fly Ash Pond (Area 2) at the Bull Run Fossil Plant.  
The scope of work consisted of reviewing pertinent historical documentation provided by 
TVA, field observations, a geotechnical exploration, engineering analyses, and providing 
conclusions and recommendations relative to the general stability conditions of the three 
Coal Combustion Byproduct (CCB) storage facilities.    

The area occupied by the three facilities was initially developed in the 1960s by constructing 
dikes in the floodplain adjacent to Clinch River (Melton Hill Reservoir) and its tributary Bull 
Run Creek.  The original facility was divided into two areas, Area 1 and Area 2, separated by 
a drainage channel.  The tributary stream was relocated to increase the size of Area 2.  At 
first both areas served as sluiced ash disposal facilities.  The dike was initially built to a crest 
elevation of 800 feet, making it an approximately 15-foot high barrier.  In the mid 1970s, the 
dikes were raised to their current elevation (810 feet) and a divider dike was added within 
Area 2 to create a stilling pond in the southwest corner.  Starting in 1980, Area 1 was used 
for different dry and wet ash disposal activities, and since 2004 it has received all bottom ash 
not sold offsite.  In 1981, an interior dike was constructed within Area 2 to form Area 2A.  
Area 2A received sluiced ash until about 1989; thereafter, it received dry bottom ash from 
Area 1 until 2004, when it became inactive.   

The Gypsum Disposal Area was constructed within Area 2A starting in 2006.  This facility 
went online in late 2008.  The principal features constructed prior to going online were a dike 
to raise the west, south and east sides of Area 2A up to elevation 835’; grading the bottom so 
it would drain toward the south; and installing perimeter and finger under-drains to control 
seepage.  According to design drawings, the dike was built of compacted bottom ash on top 
of different ash deposits, including sluiced and dredged fly ash.  Additional measures were 
implemented to construct the south dike, as this area of the dike was underlain by sluiced 
ash deposits and located next to the fly ash pond (Area 2).  Furthermore, according to design 
drawings and 2009 hydrographic survey information, the bottom of the pond is shallow and 
flat next to the east side of the south dike, but slopes downward toward the center of the ash 
pond next to the west side of the south dike. 

In early 2007, seeps developed along the south slope of Area 2A causing sloughing near the 
toe of the slope.  As a result, several changes were implemented to under-drain features 
installed initially to control seepage across the south dike.  Although the sloughing was 
repaired by early 2008, it reappeared in October 2009.  The changes reportedly consisted of 
installing an extensive bottom drainage system within the pool area.  Water collected by this 
system is to be discharged into a header pipe installed near and parallel to the interior toe of 
the south dike.  In turn, water collected by the header pipe is supposed to discharge into the 
existing spillway pipes of Area 2A.   

Design and as-built drawings show the section of the initial dike that formed Areas 1 and 2 
(up to elevation 800 feet) to be uniform.  Conversely, the expansion of the dike to elevation 
810 feet varied in cross section as well as foundation conditions according to location.  The 
exterior slope of the initial dike remains under water below elevation 795 feet, the normal 
pool elevation of Melton Hill Reservoir. 
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The geotechnical exploration consisted of advancing 93 borings across the disposal areas.  
The subsurface investigation included Standard Penetration Testing (SPT) in most of the 
borings, and Cone Penetration Tests (CPT) and undisturbed soil sampling in selected 
borings.  A total of 42 piezometers and 5 slope inclinometers were installed in some of the 
borings.   

Seepage analyses were performed on selected Areas 2 and 2A dike cross-sections to 
estimate seepage gradients for the evaluation of piping potential and pore water pressures 
within the dike and foundation soils used in slope stability analyses.  The analyses were 
performed for steady-state seepage through saturated and unsaturated soils. The applied 
boundary conditions represented the normal and observed maximum storage pool elevations 
in the Fly Ash Pond (806.5 feet) and Gypsum Disposal Area (825 feet), respectively.  The 
lowest factors of safety against piping, computed for the surficial 3 to 5 feet of soil in these 
areas, ranged from 2.4 for one Area 2 dike section to 1.8 for a cross section of Area 2A.  
Based on USACE design criteria for dams (EM 110-2-1901), the target minimum factor of 
safety against piping is 3.0. 

The stability of the dikes was evaluated using two-dimensional limit equilibrium methods of 
analysis, assuming static, long-term and fully drained conditions within the existing dikes and 
foundation soils.  Stability analyses were performed for several existing cross sections using 
soil properties selected based on in-situ, as well as laboratory testing results, phreatic levels 
obtained from piezometer readings, and pore water pressures within the dike and foundation 
materials as estimated by the seepage analyses.  Stability analyses of future expansions of 
the Gypsum Disposal Area were not performed as expansion plans for this area may vary 
depending on the final closure design.    

The slope stability calculations produced factors of safety against sliding below 1.5 (which is 
the minimum acceptable value that current USACE criteria requires for long-term loading 
conditions on similar dikes) for the south dike of the Gypsum Disposal Area and the 
perimeter dikes constructed initially to form Area 2.  The low factors of safety for the south 
slope of Area 2A are caused by the low shear strength of the foundation material (sluiced 
ash), relatively high phreatic levels near the dike toe, and the sloping ash pond pool bottom 
next to the west side of the slope.  The low factors of safety for Area 2 perimeter dikes are a 
result of high phreatic levels caused by the ash pond pool level, lack of under-drain features 
to control seepage across the dike, exterior slope steepness of the dikes, and shear strength 
of the dike material.   

The factor of safety against sliding for the south dike of Area 2A can be raised to the 
minimum acceptable value by buttressing the toe area using crushed stone and armoring the 
slope.  The buttressing will require placing crushed stone on fly ash deposited on the bottom 
of the ash pond.  In view of its soft and wet conditions, the surface of the fly ash needs to be 
stabilized prior to building the buttress.  Applicable stabilization measures include placing a 
layer of geo-grid over the ash and then placing thin layers of sand or fine crushed stone at a 
prescribed rate of construction.  Sand is required in areas where the factor of safety against 
piping needs to be improved.  A work plan to construct this buttress is being prepared 
parallel with this report. 

The factor of safety against sliding and piping for the perimeter dike of Areas 2 and 2A can 
be raised to acceptable levels by different methods or a combination thereof.  One measure 
that can be implemented immediately is to lower the normal pool elevation of the ash pond 
permanently.  Lowering this normal pool elevation approximately 6 feet would reduce the 
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seepage across the perimeter dike along the south and west sides of the ash pond/stilling 
basin, which in turn would raise the factor of safety against deep seated slope failure to 
above 1.5, the minimum acceptable value.  Constructing a buttress along the exterior slope 
of the lower perimeter dike would also raise the factors of safety above minimum acceptable 
levels, including those of the perimeter dike system along the west side of the gypsum 
disposal area.   

TVA can also consider constructing a slurry wall within the upper dike to lower the phreatic 
surface across the perimeter dikes (from the southeast corner of the ash pond to the 
northwest corner of the gypsum stack) and obtain higher factors of safety.  However, unless 
the pool level is also lowered near elevation 795 feet, this measure alone would not raise the 
factors of safety of the ash pond dikes to adequate levels.  In the case of the perimeter dike 
system west of the gypsum disposal area, flattening the slope of the upper perimeter dike 
would need to be implemented in addition to the slurry wall in order to raise the factor of 
safety to 1.5.   

This report presents the results of stability analyses performed along five cross sections of 
the perimeter dike after the different methods discussed above, by themselves or combined, 
are included in the analyses.  Lowering the normal pool elevation of the fly ash pond 
permanently to reduce seepage across the dike appears to be the most effective method to 
raise the factors of safety of the fly ash pond/stilling basin dike system.  Buttressing of the 
exterior lower perimeter dike slope or combining the use of a slurry wall with flattening of the 
upper perimeter dike slope appear to be the most practical measures to raise the factor of 
safety of the perimeter dike system located west of the gypsum stack.  A work plan to attain 
acceptable factors of safety against sliding and piping for the perimeter dike of Areas 2 and 
2A should be prepared based on more detailed analyses and additional geotechnical 
information.  

Existing ditches controlling exterior surface drainage of Areas 1, 2 and 2A lack adequate 
positive grading.  Likewise, there are slopes along the north side of Area 2A and west side of 
Area 1, above elevation 810 feet, which are steeper than 2:1 and pose a concern in terms of 
maintenance activities.  Work plans have already been prepared to grade back these steep 
slope areas and address deficient surface runoff conditions along the west and south sides 
of Area 1 and all sides of Area 2A.  Implementation of these work plans is scheduled to start 
April 2010.  Surface runoff improvements along the exterior slope of Area 2 should be 
included as part of a work plan to raise the factors of safety against sliding and piping.  
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1. Introduction 

1.1. General 

Subsequent to the failure of the dredge cell at the Kingston Fossil Plant in December of 
2008, the Tennessee Valley Authority (TVA) contracted with Stantec Consulting Services Inc. 
(Stantec) to perform stability evaluations for the coal combustion byproduct (CCB) storage 
facilities at each of its coal fired power plants.  These facilities consist of ash ponds, scrubber 
sludge (gypsum) ponds, wet ash dredge cells, dry ash stacks, and gypsum stacks.  A 
number of the facilities have completed their design life and are abandoned; however, a 
majority of the facilities are currently receiving by-products. 

Initial efforts consisted of site visits with TVA personnel and review of historical documents to 
provide recommendations for immediate risk reduction measures and to identify 
sites/facilities that require further evaluation.  The final reports for these efforts, labeled as 
Phase I of the stability evaluations, were submitted in June of 2009.  In general, these 
reports recommend conducting geotechnical explorations for CCB disposal facilities and 
performing engineering analyses of existing configurations for comparison against current 
dam safety criteria. 

1.2. Plant Location and Layout of CCB Disposal Facilities 

The Bull Run Fossil Plant (BRF) is located in Anderson County and is situated along the 
banks of Clinch River (Melton Hill Reservoir) and Bull Run Creek in Clinton, Tennessee.  
Nearby cities include Oak Ridge, which is located approximately six miles to the west, and 
Knoxville, which is located approximately 12 miles to the southeast.  Figure 1 provides an 
approximate location of the plant and its vicinity. 

The construction of the Bull Run Fossil Plant began in 1962 and was completed in 1966.  
Initial development of the CCB disposal areas covered in this report was part of the original 
plant construction.  The plant has one coal-fired generating unit, consumes approximately 
7,300 tons of coal per day, and generates about six billion kilowatt-hours of electricity each 
year. 
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Figure 1. Site Vicinity Map 

The Bull Run Fossil Plant currently utilizes four CCB storage facilities.  The location of these 
facilities, along with other pertinent features, is provided in Figure 2.  This report focuses on 
three of the CCB facilities; the Bottom Ash Disposal Area (also known as Area 1), Gypsum 
Disposal Area (also known as Area 2A) and the Fly Ash Pond (also known as Area 2).  The 
Fly Ash Pond includes a Stilling Pond.  The fourth CCB storage facility is a Dry Ash Disposal 
Area located on the northeast side of the plant.  This fourth area is not part of this 
exploration.  At one time the CCB disposal facilities also included an area known as  the 
East/West Dredge Cell located east of Area 2.  This dredge cell was closed and has 
remained inactive since 1995.   
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Bull Run Fossil Plant 
Bottom Ash Disposal Area 1  

Gypsum Disposal Area 2A and  
Fly Ash Pond Area 2 

Anderson County, Tennessee 

Figure 2. Aerial View of Coal 
Combustion By-Product Storage 
Facilities at BRF 
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1.3. Scope of Work 

This report addresses the geotechnical exploration performed to support Stantec’s 
engineering evaluation of three of the CCB disposal facilities at the Bull Run Fossil Plant.  
The scope of work performed included the following tasks: 

• Review of available documentation to support the development of a work plan 
for the geotechnical exploration and engineering evaluations. 

• Survey services to develop dike cross-sections – performed by TVA surveyors. 

• Development and planning of the geotechnical exploration. 

• Execution of a drilling program to develop the subsurface lithology and provide 
samples for subsequent laboratory testing. 

• Installation of piezometers for monitoring water levels in the dikes and 
foundation soils, and slope inclinometers for monitoring subsurface movement 
along the south slope of the Gypsum Disposal Area. 

• Execution of a laboratory testing program to develop strength and permeability 
data to support engineering analyses. 

• Instrumentation monitoring program to observe the fluctuations of water levels in 
the installed piezometers and movements in the slope inclinometers over a 
period of six months. 

• Perform seepage and stability analyses on the existing dike geometry.  As 
previously discussed, the initial development of the CCB disposal areas covered 
in this report occurred in the late 1960’s and these areas have been in use since 
that time.  As such, the slope stability and seepage analyses model static, long-
term, steady-state seepage conditions.  Seismic stability evaluations were 
beyond the scope of work for this effort.   

• Prepare a geotechnical report documenting the scope of work, outlining the 
results of the exploration, discussing the engineering analyses, and providing 
applicable recommendations relative to the existing slope conditions observed at 
the site. 

Parallel with the preparation of this report, Stantec has also developed a workplan to address 
the stability of the south slope of the Gypsum Storage Area (Area 2A).  The workplan 
includes measures that once implemented, will result in an acceptable factor of safety 
against sliding.  The engineering analyses associated with this workplan are discussed in this 
report.    
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2. General Site Description and Geologic Setting 

2.1. Site Location and Description 

The Bull Run Fossil Plant is located in the eastern half of Tennessee just northwest of the 
city of Knoxville.  The plant is situated next to the east bank of Clinch River, with the three 
CCB disposal areas located mostly on the floodplain of the river and its tributary, Bull Run 
Creek.  The local topography is relatively level, with the constructed dikes originally rising 
about 0 to 40 feet above the surrounding terrain.  Based on available drawings dating to the 
time of the construction of the CCB disposal areas (see Reference No. 1 in Table 1), the 
natural ground elevation within the CCB disposal areas varied from approximately 770 to 820 
feet above Mean Sea Level (MSL) prior to excavating native (borrow) materials for 
construction of the dikes. 

The original construction of the perimeter dikes included the relocation of Bull Run Creek, 
which meandered across Areas 2 and 2A, and constructing a channel that separated these 
areas from Area 1.  Bull Run Creek was relocated by constructing a straight channel 
traversing parallel to the south dike of Area 2.  The channel separating Area 1 from Areas 2 
and 2A was apparently constructed to convey surface drainage from the areas east of the 
storage facilities to Clinch River. 

2.2. Geologic Setting 

The Bull Run Fossil Plant is located within the Valley and Ridge Province of the Appalachian 
Highlands.  The three CCB disposal facilities lie within a peninsula bordered by the Clinch 
River to the west and Bull Run Creek to the south.  Accordingly, the majority of the site is 
underlain by alluvial deposits consisting of silts and clays with varying amounts of sand.  The 
remaining portion of the plant is underlain by residual soils resulting from in-place weathering 
of the parent Ordovician and Cambrian aged limestone and calcareous shale bedrock 
formations.   

The topography and geology within the vicinity of the plant are typical of the Valley and Ridge 
Physiographic Province, characterized by parallel ridges trending northeast to southwest and 
underlain by more erosion resistant siltstones, sandstones, and dolomites, and valleys 
underlain by the less erosion resistant shales and limestones.  The area has been subjected 
to several tectonic events that have caused folding, fracturing and faulting of the bedrock 
throughout the region.  A succession of thrust faults within the area has resulted in several 
bedrock units being present beneath the plant footprint.   

The plant straddles Bull Run Ridge, which is underlain by the Rome Formation consisting of 
arenaceous shale and sandstone beds.  The valley to the south of Bull Run Ridge is 
underlain by interbedded argillaceous shales and siltstones of the Conassauga Group, while 
the valley to the north of the ridge is underlain by several sub-units of the Chickamauga 
Formation consisting of limestone, shaley limestone, calcareous shale, and calcareous 
siltstones.  The Chickamauga formation dips about 40º to the southeast, is moderately to 
highly jointed and faulted, and is moderately solutioned along the joints and bedding planes.  
These solution features produce near vertical “slots” filled with soft clay which can extend to 
significant depths.   
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While geologic information for the CCB disposal area sites is only available in typically broad 
descriptions, a foundation investigation (see Reference 4 in Table 1) performed within the 
Bull Run plant area as part of the original project provides a more in depth description of the 
geology and its potential impacts on the construction of the different plant unit foundations.  
These potential impacts, such as exposure of clay-filled cavities or open cavities, were 
related to relatively deep bedrock excavation required to construct the plant building 
foundations.  Since similar excavation into the bedrock was not required for the construction 
of the CCB disposal areas, similar impact of the geology would not necessarily apply to the 
performance of the CCB structures.  Furthermore, available historical project information 
does not mention the presence of karst activity within the CCB disposal areas.         

3. Review of Available Information 

3.1. General 

As part of the Phase 1 site assessments, Stantec engineers and geologists reviewed 
documents provided by TVA with the objective of developing an understanding of the 
development and history of the plant and CCB storage facilities.  The documents reviewed 
include design drawings, design and construction memoranda, aerial photographs, 
survey/topographical data, and annual inspection reports.  Other documents reviewed 
consisted of correspondence (letters, emails and faxes) and photos.  A complete list of the 
documents provided by TVA for review is presented with the Phase 1 Facility Assessment 
Report.  Table 1 presents a list of the documents considered more relevant to the 
geotechnical study of the subject CCB storage facilities.  A copy of the documents listed in 
Table 1 is presented in Appendix A. 

3.2. Development of CCB Disposal Areas 

Reference 1 is a design drawing titled “Ash Disposal Areas and Dikes”, originally dated April 
1962 and revised for the fourteenth time in February, 1977.  This drawing was prepared by 
TVA and identifies several historic changes to the original layout of the ash storage facilities, 
including addition of rip-rap protection in 1966, raising the dike in 1975, constructing a divider 
dike in 1975, and relocating the dike in 1977.  The drawing is believed to have been used 
mainly for constructing the starter dike for Areas 1 and 2.  A summary of the quantities for 
construction of the initial dike are included on this drawing along with notes indicating that the 
initial dike for Areas 1 and 2 was constructed up to an elevation of 800 feet.  This drawing 
also appears to illustrate the original ground contours prior to any development of the ash 
disposal facility. 

Reference 2 is a drawing titled “Ash Disposal Areas Supplemental Details Sheet 3,” originally 
dated April, 1962 and last revised in May, 1975.  This design drawing includes typical cross 
sections of the dike impoundments for Areas 1 and 2 associated with Drawing 10N213 
(Reference 1).  This drawing was revised in 1975 to include raising the dike and limits of ash 
removal.  The section shown below in Figure 3 illustrates the south dike of Area 2 having a 
crest elevation of 800 feet and external slopes at 2H:1V (Horizontal:Vertical).  The raised 
dike is also show on this section with a maximum crest elevation of 810 feet and sloped 
embankments at 2H:1V. 
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Table 1. List of Documents Reviewed for Geotechnical Exploration 

Reference 
No. Document Name 

Type of 
Document Dated Agency 

TVA 
Reference 

No. 
1 Ash Disposal Areas and 

Dikes 
Design/As-Built 

Drawing 
April 1962 

(Revised 1977) TVA 10N213 

2 
Ash Disposal Areas 

Supplemental Details  
Sheet 3 

Design/As-Built 
Drawing 

April 1962 
(Revised 1975) TVA 10N214 

3 
Ash Disposal Areas 

Supplemental Details 
 Sheet 4 

Design/As-Built
Drawing 

April 1975 
(Revised 1975) TVA 10N284 

4 Foundation Investigation for 
the Bull Run Steam Plant Report January 1962 TVA NA 

5 Gypsum & Ash Disposal Design 
Drawings June 2008 TVA 10W297 

1 through 40 

6 Gypsum & Ash Disposal Design 
Drawings December 2008 TVA 10W298 

1 through 42 

7 FPG- Design Change  
Notice 

Notes and 
Design  

Drawings 
February 2008 TVA 

BRF-08-1052-
001 and 

Drawings. 
10W297-5A, 
10W297-27A 
and 10W297-

32A 

8 Report of Geotechnical 
Exploration Report July 2004 MACTEC NA 

9 
BRF Plant  

FGD Disposal Area 
Dike Seepage and Stability 

MS Power Point
Slides April 2007 Geosyntec NA 

10 

BRF Plant 
Gypsum Stack and Ash 

Disposal Dike 
Field Observations and 
Recommended Actions 

Letter February 2009 Stantec NA 

11 Ash Ponds 1 & 2A Soil 
Investigation Report March 1985 TVA NA 

12 Report of a Geotechnical 
Exploration Report March 1989 

Tri-State 
Testing & 

Drilling 
NA 
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Figure 3. Ash Disposal Area 2 – Dike Construction (Drawing 10N213) 

Reference 3 is a drawing titled “Ash Disposal Areas Supplemental Details Sheet 4,” originally 
dated April, 1975 and last revised in July, 1975.  This design drawing includes typical cross 
sections of the dike impoundments for Area 2 also associated with Drawing 10N213 
(Reference 1).  This drawing was revised in 1975 to include an added divider dike and the 
addition of a stilling pool in the southwestern corner of Area 2.  A typical section of the divider 
dike is shown to have a crest elevation of 810 feet and 2H:1V external slopes down to 
elevation 798 feet and 6H:1V slopes thereafter.  The drawing notes that the divider dike was 
to be constructed of compacted bottom ash.  According to available design or as-built 
information, no under-drain features were installed to control seepage across the dikes 
generated by the ash/stilling pond.  

3.2.1. Area 1 - Bottom Ash Disposal Area 

Area 1 was initially utilized to store hydraulically placed (wet sluiced) fly ash when the plant 
went online in 1966.  This area originally had a spillway in the southwest corner which 
discharged into the Clinch River.  Starting in 1980, a major portion of Area 1 was diked to 
receive dredged material from Area 2 (fly ash).  When the East/West Dredge Cell went online 
in 1981, Area 1 was used as a fly ash settlement pond and discharged into an ash channel.  
The northeast corner of Area 1 received sluiced bottom ash and a channel traversing along 
its east side conveyed the bottom ash to Area 2 (current operations).  In 1985, the settlement 
pond in Area 1 ceased receiving sluiced ash and was filled with bottom ash.  Bottom ash was 
stacked according to a 1986 stacking plan until 1988.  From 1988 to 2004, bottom ash was 
temporarily stacked in this area prior to going to Area 2A for disposal.  From 2004 to present, 
all bottom ash not sold is stacked in Area 1.     

Historical information reviewed as part of the Phase 1 assessment Stantec performed in 
2009 indicates that slippage and settlement was observed along the south dike of Area 1 in 
1981.  Also, several slides were noted on the upper dike in 1998, but the records do not 
indicate where in Area 1 this occurred or the extent of the slides.   
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The lower and upper dikes that form Area 2 also extend along the west and south sides of 
Area 1.  The west dikes along Area 1 have flatter slopes and, in fact, the top of the lower dike 
in the north portion of Area 1 slopes down toward the river instead of forming a flat 
intermediate bench.  The ash stacked on top of the sluiced ash rises above the upper dike up 
to near elevation 850 feet.  There are areas along the west and east sides of the raised stack 
where the slope of the bottom ash deposits approach 1.5H:1V.   

3.2.2. Area 2 - Fly Ash Pond 

The Fly Ash Pond Area 2 was one of the original facilities constructed when the plant went 
online in 1966-1967.  No ash was sluiced to the pond until 1971, when the sluice channel 
was constructed that linked Area 1 to the current Fly Ash Pond Area 2.  The original spillway 
was located in the south end of the pond and discharged into Bull Run Creek.  In 1976, an 
internal dike was constructed to form the stilling pond in the west portion of Area 2.  Since 
then, water enters the stilling pond through a rock weir near the south end of the internal dike 
and effluent from the stilling pond discharges into the Clinch River through three concrete 
riser spillway structures.  The spillway in the south portion of the pond was abandoned.   

In 1981, a portion of Area 2 was diked off to form Area 2A, the eventual location of the 
Gypsum Disposal Area.  In 1981, Area 2A was used as a secondary fly ash settlement pond.  
Currently, Area 2 receives sluiced fly ash (and some bottom ash) from the ash channel which 
originates on the east side of Area 1.  The pond also receives discharges from the Gypsum 
Disposal Area 2A, Coal Yard Runoff Pond and Chemical Treatment Pond.   

According to historical records, seepage was observed along the west dike from 1976 to 
1979.  Also, a wet and soft area was noted on the toe of the south dike in 1995.  This area 
was probably located along the top of the lower dike, which is also the toe of the upper dike, 
since the toe of the lower dike is submerged under waters of Bull Run Creek.  Wet areas 
were also observed during the Phase 1 field reconnaissance, as described in Reference 10, 
along the top of the lower dike.  A slump of the Bull Run Creek bank, or exterior south slope 
of the lower dike, was also observed during the Phase 1 assessment.  This slumped area 
was repaired in the spring of 2009 using crushed stone rip rap. 

3.2.3. Area 2A- Gypsum Disposal Area 

In 1981, a divider dike was constructed within Area 2 to form Area 2A.  Fly ash was sluiced 
into Area 2A until 1989, after which, bottom ash from Area 1 was dry stacked there until 
2004.  Construction began in 2006 to create the Gypsum Disposal Area which went online in 
late 2008.  Approximately 240,000 dry tons of scrubber gypsum are supposed to be 
produced each year and transported to Area 2A through wet sluicing.  Approximately 50,000 
tons of byproduct are supposed to be sold to off-site sources.  

The lower and upper dikes that form Area 2 also extend along the west and north sides of 
Area 2A.  In general, the south and east sides of Area 2A above elevation 810 feet were 
constructed using uniform 3:1 slopes up to elevation 835 feet, with a 20-foot wide 
intermediate bench at elevation 825 feet.  The east slope toes out along the sluice ditch 
channel that extends from the northeast corner of Area 1 to the northeast corner of Area 2.  
The south slope of Area 2A toes out into the Fly Ash Pond.  The west and north side slopes  
above elevation 810 feet are not uniform, varying in steepness from 1.5V:1H to 3H:1V, but 
include an intermediate bench that varies in width near elevation 825 feet and elevation 818 
feet (north slope only).     
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3.2.4. As-Built Drawings 

The title blocks for References 1, 2, and 3 drawings contain the description “Record 
Drawings as Constructed.” The date of signing for all three referenced drawings is January, 
1979.  All documented revisions have prior dates. 

3.2.5. Geotechnical Studies 

The historical documentation provided by TVA for review does not include geotechnical 
exploration information that would have preceded the initial development of the CCB disposal 
areas.  As mentioned before, Reference 4 documents a foundation investigation performed 
only at the site of the plant building structures.  References 11 (1985) and 12 (1989) are 
reports of limited subsurface explorations of Areas 1 and 2A.  The 1985 exploration included 
borings drilled along the west and south sides of Area 2A and the west side of Area 1.  
According to Reference 11, the raised portion of the perimeter dike was constructed either on 
top of bottom ash deposits or on top of fly ash deposits.  Also, based on the reference, it was 
not uncommon to stack ash inside the pool of Area 2A up to elevation 825 feet.   

3.3. Design, Construction and Sloughing of Area 2A South Slope 

The south dike of the gypsum disposal area was constructed over sluiced ash deposits that 
extend into the Fly Ash Pond (Area 2) well beyond the toe of the dike.  In view of the 
foundations conditions, the design of the south dike included certain features to reduce the 
potential for settlement or failure due to pore pressure buildup within the soft sluice ash 
foundation deposits, and to control seepage across the dike.  A review of available 
information relative to the design, construction modifications and performance of the south 
embankment is presented in the following paragraphs. 

3.3.1. Design of South Dike Toe Area 

The design of this area called for bottom ash columns to be constructed within the sluiced 
ash deposits underneath most of the south dike, as shown in Drawing 10W298-40 (included 
in Reference 6) which shows the column layout, details and grid pattern.  According to TVA, 
the columns were actually constructed with manufactured sand instead of bottom ash.  The 
columns were to extend from elevation 810 feet down to native soil (approximate elevation 
784 feet).  The purpose for the columns was to reduce pore pressure buildup within the 
sluiced ash deposits during construction of south dike.  In addition, a 5-foot thick blanket of 
bottom ash was constructed between elevations 810 feet and 805 feet, around the columns, 
to further promote pore pressure dissipation near the top of the columns (see Drawing 
10W297-27 in Reference 5).  The top of the 5-foot thick blanket of bottom ash was to be 
lined with geotextile fabric, which was to extend from the bottom (interior) of the disposal 
area toward the south toe of the exterior slope, and end about 5 feet from the face of the 
slope.  

In addition, the toe area design included a perimeter under-drain (6 inch perforated pipe 
wrapped in crushed stone and filter fabric traversing parallel to the slope contours) at 
elevation 810 feet.  The perimeter under-drain was to include lateral outlet pipes (6 inch non-
perforated pipe) at 100 feet intervals, as indicated on Detail D27 of Drawing 10W297-27 
reproduced below.  
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Figure 4. Detail D27 South Slope Toe Area Design (Drawing 10W297-27) 

Detail D27 and Section B27 of Drawing 10W297-27 also show a series of 4 inch perforated 
under-drain pipes traversing across the entire bottom of the disposal area in a north-south 
direction, with the pipes installed at 50-foot intervals and discharging near elevation 815 feet.  
The design also called for another perimeter under-drain at elevation 825 feet with 6-inch 
lateral outlet pipes installed at 125-foot intervals.  Drawing 10W297-26 also shows perimeter 
drains at elevation 815 feet running parallel to the east and west sides of Area 2A, with 
lateral outlet pipes installed at 250 feet spacing intervals. 

Stantec’s October 2009 reconnaissance of the exterior dike slopes revealed the presence of 
two sets of lateral pipes exiting the south slope and one set exiting each the west and east 
slopes of the dike.  On the south dike, one set consists of six 6-inch diameter lateral pipes 
daylighting slightly below elevation 825 feet at approximately 125-foot intervals.  The second 
set daylights near the toe of the slope, slightly above or below the normal ash pond pool 
elevation.  A total of ten 4-inch diameter or 6-inch diameter lateral pipes were found day 
lighting near elevation 806 feet at 50-foot to 100-foot intervals. 

3.3.2. Sloughing along Toe Area and 2007 Repair Measures 

As the construction of the initial gypsum disposal area dike was being completed in 2007, 
seepage through the lower portion of the dike caused sloughs along the exterior toe of the 
south dike.  In addition, erosion around the 30 inch CMP outlet of the spillway pipes was 
observed, presumably caused by leakage through openings encountered in pipe joints.   
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The 2007 sloughing was repaired along with some modifications to the seepage control 
features as discussed in the next paragraphs.  However, new sloughing developed along the 
toe of the south embankment on October 6, 2009.  Information from slope inclinometers 
installed as part of this exploration show the bottom of the sloughing to be near elevation 
803 feet. 

According to a TVA Design Change Notice dated February 22, 2008 (Reference 7), the 
seepage problems were corrected by implementing several corrective measures along the 
toe of both the exterior and interior south dike slopes and the south side of the gypsum stack 
bottom.  The 30 inch CMP spillway pipes were reportedly slip-lined using a 24 inch HDPE 
(butt-fusion weld), which included grouting the annular space between the two pipes.  The 
erosion (voids) observed around the outlet of the spillway pipes was to be filled by the 
grouting. 

According to notes dated February 15 and 27, March 15, and April 4, 2007 in Reference 7, 
under-drainage through the 4-inch perforated HDPE pipe system (Section B27 of Drawing 
10W297-27) was cutoff.  These under-drain pipes were connected to a 12-inch header pipe 
installed north (upstream) of the interior toe of the embankment slope.  This header pipe 
included a penetration into each of the 24-inch spillway pipes, such that the water collected 
by the header pipe would drain into the spillway pipes (Page 2A of Reference 7).  The 
header pipe also included two 12-inch HDPE stand pipes immediately south of each stop log 
structure (weir).  The stand pipes can be seen today protruding out of the pool, near the weir 
structures. 

The under-drain perforated pipes (finger drains) through the dike were to be plugged, 
retaining the outer 20 feet (+/-) as a toe drain but blocking drainage from within the 
embankment.  Detail D27 on Drawing 10W298-27 calls for field plugging these under-drain 
pipes using bentonite pellets. 

Notes on Sheet 4 of 6 contained within Reference 7 calls for a clay plug/shoulder to be 
constructed along the interior toe of the embankment, immediately south of the 12-inch 
header pipe.  The dimensions of this plug were presumably modified as per 
recommendations from Geosyntec and are presented on the last page of Reference 7.  
Reference 7 also includes two drawings (10W298-5A and 10W298-27A) prepared by 
Geosyntec with recommendations to change the bottom drainage system by installing 
drainage collection pipes wrapped in gravel and geotextile filter fabric.  Figure 5 presents 
photos of the modified bottom drainage system.  These photos were obtained from TVA’s 
FY2009 Annual Report of Waste Disposal Areas at the Bull Run Fossil Plant. 
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Figure 5. Area 2A – Gypsum Disposal Area – Bottom Drainage Systems 
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Sheet 4 of 6 of Reference 7 and Drawing 10W298-27 (dated February 1, 2008) also show 
the proposed construction of crushed stone pocket drains on 50-foot centers along the 
exterior toe of the embankment.  These pockets were to be constructed by excavating 
approximately 14 feet into the slope at elevation 805 feet, with the top of the excavation 
located near elevation 812 feet.  The pockets were to be lined with non-woven filter fabric 
and formed using #7 crushed stone.  

Thirteen pocket drains installed at 50-foot centers were found near the toe of the south slope 
during the October 2009 observations.  Each pocket is 2 to 3 feet wide and appears to have 
been constructed using #7 or finer crushed stone.  It is assumed that the toe areas between 
pocket drains were repaired using ash and clay.  

TVA provided two sets of documents that describe Geosyntec’s review and assessment of 
the sloughing conditions.  One set of documents consists of a Power Point presentation 
dated April 4, 2007 (Reference 9).  The second document consists of three drawings 
(10W297-32A, 10W297-5A and 10W297-27A) that are also part of Reference 7. 

3.4. 2009 Field Observations and Repair Work 

Observations made during Phase 1 of the disposal facility assessment identified several 
areas or features of concern along both the exterior and interior slopes of the dikes.  These 
observations are described in the Phase 1 report submitted to TVA in June 2009.  Some of 
the most relevant concerns were discussed in a Stantec letter dated February 25, 2009 
(Reference 10) to TVA. 

Outstanding concerns, aside from global stability of some of the dike slopes, are poor 
surface drainage conditions along exterior intermediate benches of Area 2A above elevation 
810 feet, and the exterior bench of the perimeter dike (top of lower dike) along the south and 
west sides of Area 2 and west side of Area 2A.  The source of wet conditions on top of the 
lower dike along the south and west sides of Area 2 is likely due to seepage of impounded 
water through the dike.  Other concerns consist of steep slopes (1.5:1) above elevation 810 
feet in Areas 1 and 2A which require periodic maintenance, especially after significant 
precipitation events.  In 2009, sloughing and erosion were observed along the intermediate 
bench at elevation 818 feet, on the north slope of Area 2A.  These disturbed areas were 
repaired temporarily, waiting for permanent measures to be implemented based on the 
results of the geotechnical exploration reported herein.  More recently, in 2010, tension 
cracks have developed next to the crest of the same bench (elevation 818 feet).  

Several of the concerns identified during the Phase 1 assessment have been corrected and 
Stantec has prepared and issued work plans to address drainage and grading for Areas 1 
and 2A.  This report provides recommendations for further work to provide adequate factors 
of safety for slope stability as part of the final closure of Areas 2 and 2A.  

4. Subsurface Exploration 

4.1. General 

Fieldwork for the geotechnical exploration was performed by Stantec personnel from June 3 
through August 14, 2009.  The subsurface exploration consisted of advancing a total of 93 
borings (including offset borings from original sample borings) at select locations across the 
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project site.  Boring locations were chosen by Stantec and were staked and surveyed by 
TVA.  The subsurface exploration included performing 2,374 standard penetration (SP) tests 
in selected borings; the installation of 42 piezometers advanced using 3¼ inch (ID) hollow 
stem augers; the installation of 5 slope inclinometers advanced using 4¼ inch (ID) hollow 
stem augers, and 8 cone penetration test (CPT) borings.  The locations of the borings and 
their corresponding elevations are shown on the boring layout drawing provided in Appendix 
B.  The locations of the installed slope monitoring instruments (piezometers and slope 
inclinometers) and their corresponding elevations are shown on the instrumentation layout 
drawing provided in Appendix B. 

An automatic hammer was utilized to perform SP testing in the borings advanced as part of 
this exploration.  A standard penetration test consists of dropping a 140-pound hammer to 
drive a split-barrel sampler 18 inches.  The consistency or relative density of the soil material 
is estimated by the number of blows it takes to drive the split spoon the last 12 inches.  In 
accordance with ASTM D1586, this method was used to obtain soil samples, estimate the 
consistency or relative density of subsurface materials and estimate the vertical limits of the 
subsurface soil horizons.  In addition, undisturbed samples (Shelby Tubes) were also 
obtained from selected depth intervals within clay fill, sluiced ash and fine grained alluvial 
materials.  Upon completion of the drilling and sampling procedures, the boreholes were 
either backfilled with bentonite-grout, or well backfill materials (cement, sand and/or 
bentonite) depending on the type of instrumentation the borehole received. 

A geotechnical engineer or geologist was present on-site throughout the exploration in order 
to supervise drilling operations and to visually classify and collect the subsurface samples.  
Particular attention was given to the subsurface material’s color, texture, moisture content 
and consistency or relative density.  Following the field exploration, the recovered samples 
were transported to laboratory facilities for testing.   

4.2. Summary of Borings 

Typed boring logs are presented in Appendix C.  Results of laboratory testing on selected 
samples are included in Appendix F.  The boring and instrumentation layouts are presented 
in Appendix B.  A summary of the boring information is presented in Table 2, where all 
measurements are expressed in feet.   
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Table 2. Summary of Borings 

Boring No. 

Surface 
Elevation 

(ft) 
Northing 

(ft) 
Easting 

(ft) 

Depth to 
Bottom 
of Hole  

(ft) 

Elevation of 
Bottom of 

Hole 
(ft) 

STN-1 832.4 595,024.10 2,544,375.85 82.0 750.4 
STN-2 819.4 595,022.62 2,544,232.15 55.5 763.9 
STN-3 810.2 595,020.59 2,544,104.02 40.8 769.4 
STN-5 841.0 594,652.96 2,544,484.24 75.0 766.0 
STN-6 818.2 594,610.05 2,544,394.75 50.8 767.4 
STN-7 809.5 594,577.54 2,544,332.94 54.3 755.2 
STN-8 821.0 594,312.72 2,544,896.21 52.0 769.0 
STN-9 837.5 594,232.56 2,544,740.10 73.5 764.0 
STN-10 817.9 594,173.80 2,544,636.59 50.5 767.4 
STN-11 808.6 594,140.80 2,544,576.48 40.3 768.3 
STN-13 831.3 593,923.78 2,545,228.66 69.0 762.3 
STN-14 848.7 593,802.44 2,545,004.48 85.5 763.2 
STN-15 818.1 593,734.18 2,544,875.42 51.3 766.8 
STN-16 808.0 593,705.67 2,544,823.03 42.7 765.3 
STN-18 821.7 593,524.13 2,545,835.46 52.5 769.2 
STN-19 810.2 593,480.64 2,545,884.32 45.0 765.2 
STN-20 819.6 593,389.26 2,545,507.73 53.0 766.6 
STN-21 808.0 593,286.66 2,545,087.68 44.8 763.2 
STN-22 799.0 593,138.35 2,545,015.84 34.5 764.5 
STN-23 835.0 593,275.52 2,546,061.35 82.0 753.0 
STN-24 809.9 593,211.79 2,545,589.93 45.0 764.9 
STN-25 826.2 593,158.33 2,545,607.45 60.0 766.2 
STN-26 817.3 592,971.96 2,546,347.19 54.0 763.3 
STN-27 831.3 592,960.52 2,546,295.43 66.0 765.3 
STN-28 816.8 592,587.48 2,546,501.20 52.5 764.3 
STN-29 816.8 592,243.83 2,546,673.33 39.5 777.3 
STN-30 826.2 592,227.12 2,546,605.60 60.2 766.0 
STN-31 823.8 592,969.83 2,545,291.84 60.0 763.8 
STN-32 808.2 593,010.17 2,545,153.51 45.5 762.7 
STN-33 836.1 592,559.31 2,545,426.43 70.4 765.7 
STN-34 825.6 592,527.95 2,545,300.77 65.0 760.6 
STN-35 808.9 592,523.92 2,545,221.40 44.7 764.2 
STN-36 800.5 592,517.47 2,545,204.09 36.0 764.5 
STN-38 808.6 592,160.74 2,545,322.53 44.3 764.3 
STN-39 835.7 591,840.77 2,545,638.39 73.2 762.5 
STN-40 825.8 591,821.33 2,545,513.41 62.7 763.1 
STN-41 809.7 591,800.67 2,545,427.16 44.9 764.8 
STN-43 825.0 591,427.25 2,545,657.42 61.4 763.6 
STN-44 835.7 591,537.09 2,545,975.54 66.1 769.6 
STN-45 824.8 591,478.25 2,545,990.45 58.2 766.6 
STN-46 808.2 591,420.20 2,546,001.83 42.0 766.2 
STN-47 835.7 591,691.40 2,546,454.06 69.9 765.8 
STN-48 825.8 591,636.19 2,546,471.30 60.4 765.4 
STN-49 808.5 591,576.97 2,546,494.42 49.5 759.0 
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Table 2. Summary of Borings 

Boring No. 

Surface 
Elevation 

(ft) 
Northing 

(ft) 
Easting 

(ft) 

Depth to 
Bottom 
of Hole  

(ft) 

Elevation of 
Bottom of 

Hole 
(ft) 

STN-50 825.1 591,841.40 2,546,757.19 60.2 764.9 
STN-51 809.8 591,336.60 2,545,543.56 50.0 759.8 
STN-52 809.8 591,060.68 2,545,599.52 45.0 764.8 
STN-53 801.3 591,057.48 2,545,580.54 39.0 762.3 
STN-54 810.1 590,638.72 2,545,959.39 44.5 765.6 
STN-55 810.1 590,589.87 2,545,693.73 46.4 763.7 
STN-56 800.2 590,580.44 2,545,673.06 37.5 762.7 
STN-58 810.3 590,091.97 2,545,756.90 47.3 763.0 
STN-59 800.0 590,089.21 2,545,731.11 38.0 762.0 
STN-60 810.2 589,601.84 2,545,827.99 48.0 762.2 
STN-61 799.9 589,536.98 2,545,830.43 53.2 746.7 
STN-62 809.4 590,000.07 2,546,208.94 46.7 762.7 
STN-63 801.2 589,989.70 2,546,223.76 41.5 759.7 
STN-65 809.1 590,472.00 2,546,579.19 42.9 766.2 
STN-66 799.8 590,462.23 2,546,593.73 35.0 764.8 
STN-67 809.5 590,946.92 2,546,949.33 30.5 779.0 
STN-68 800.8 590,938.03 2,546,963.83 36.5 764.3 
STN-70 809.4 591,380.61 2,547,267.77 49.0 760.4 
STN-71 809.1 591,954.22 2,546,956.25 54.5 754.6 
STN-87 825.3 591,549.15 2,546,217.62 63.7 761.6 
STN-88 808.6 591,493.79 2,546,234.83 49.3 759.3 
STN-89 836.1 593,192.06 2,545,830.78 40.0 796.1 
STN-90 838.4 593,043.65 2,545,471.40 37.0 801.4 

STN-10A 817.9 594173.802 2544636.594 35.0 782.9 
STN-25P 826.1 593154.555 2545599.904 54.0 772.1 
STN-29P 816.8 592243.83 2546673.332 44.0 772.8 
STN-34A 825.5 592522.402 2545302.171 28.0 797.5 
STN-34P 825.9 592529.459 2545337.087 58.0 767.9 
STN-35A 809.1 592527.793 2545220.582 18.0 791.1 
STN-41A 809.6 591803.053 2545424.87 18.0 791.6 
STN-46P 808.4 591422.849 2546003.927 43.0 765.4 
STN-48P 826.1 591636.189 2546471.303 45.0 781.1 
STN-49A 808.5 591577.765 2546496.61 12.0 796.5 
STN-49P 808.5 591577.472 2546496.416 28.0 780.5 
STN-51A 809.8 591329.16 2545545.058 17.0 792.8 
STN-51P 809.8 591336.601 2545543.557 38.0 771.8 
STN-55A 810.3 590581.123 2545694.583 18.0 792.3 
STN-56P 799.3 590578.052 2545666.216 30.0 769.3 
STN-62A 809.6 590004.498 2546211.203 22.0 787.6 
STN-65A 809.1 590474.376 2546581.373 19.0 790.1 
STN-88A 808.5 591494.074 2546236.742 12.0 796.5 
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4.3. Undisturbed Sampling 

A total of one-hundred sixteen (116) undisturbed Shelby tube samples were obtained 
containing the fill (clayey soil to construct the dikes), ash and alluvial soils from select borings 
advanced across the project site.  The undisturbed samples were retrieved using 2 7/8-inch 
inside diameter, 30-inch long thin walled tubes and a piston sampler.  The undisturbed soil 
sampling was performed in general accordance with the procedures outlined in ASTM 
D1587, “Standard Practice for Thin-Walled Tube Sampling of Soils for Geotechnical 
Purposes.” 

All Shelby tube samples were sealed with caps in the field and transported to either Stantec’s 
laboratory in Lexington, Kentucky or Geocomp Corporation/Geotesting Express in 
Alpharetta, Georgia for testing.  Testing of the recovered samples included unit weight, 
unconsolidated-undrained triaxial tests, consolidated-undrained triaxial tests, unconfined 
compression tests, direct simple shear tests, index testing, and falling head permeability 
tests.  Laboratory results are presented in Appendix F. 

4.4. Cone Penetration Testing 

Eight (8) CPT borings were advanced at locations situated adjacent to previously drilled 
sample borings STN-10, 25, 34, 46, 48, 49, 59 and 88 within the perimeter and ash dikes of 
Areas 1, 2, and 2A (see boring plan presented in Appendix B).  The previous sample logs 
were used to estimate/calibrate the depths for each soil horizon as the CPT testing was 
being performed.  The CPT testing was performed in accordance with ASTM Standard D 
5778, “Standard Test Method for Performing Electronic Cone and Piezocone Penetration 
Testing of Soils.”  Cone penetration testing is used to determine soil properties and to 
delineate soil stratigraphy by measuring tip resistance, sleeve friction, and dynamic pore 
pressure.  Soil parameters determined by a CPT include pore pressure, effective angle of 
internal friction, and un-drained shear strength.  CPT test results were used to compare to 
laboratory shear strength test results and field sampling results.  The results of the CPT 
testing can be found in Appendix H. 

5. Field Instrumentation and Monitoring 

5.1. General 

As part of the geotechnical exploration, Stantec devised and implemented a slope monitoring 
program.  The program started by installing instrumentation in select boreholes drilled for the 
geotechnical exploration.  After taking initial or baseline instrumentation measurements, the 
monitoring of the dike slope conditions continued by obtaining periodic readings.  The 
monitoring will continue until actions are implemented to provide adequate, long term stability 
of the structures, and beyond that time at TVA’s discretion.  Much of the information obtained 
from the instrumentation readings was used in the engineering analysis presented in this 
report.  The following paragraphs provide additional details regarding the instrumentation and 
monitoring program. 
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5.2. Instrumentation 

A total of forty-two (42) borings were instrumented with 5 foot long, slotted screen 
piezometers (PZ) to monitor pore pressures at the specific depths and locations shown on 
the piezometer installation details presented in Appendix D and on the instrumentation layout 
in Appendix B.  In general, each piezometer screen was surrounded by a sand filter pack of 
varying thickness, followed by the application of a minimum two-foot thick bentonite seal, and 
then the annulus outside the riser pipe was grouted to the surface with a bentonite/portland 
cement mix.  Piezometer instrumentation logs can be found in Appendix D and piezometer 
readings can be found in Appendix E.  Table 3 summarizes the piezometers installed at the 
Bull Run Fossil Plant disposal areas during Stantec’s exploration.  

Table 3. Piezometer Data 

Location PZ No. 

Surface 
Elevation 
(ft MSL) 

PZ Tip 
Elevation 
(ft MSL) 

Range of Water Elevations  
(7/24/09 to 4/2/10) (ft MSL) 

Min. Max. 
STN-3 PZ-3 810.2 770.1 799.1 804.3 
STN-5 PZ-5 841.0 806.7 807.7 810.7 
STN-6 PZ-6 818.2 768.2 795.8 797.1 

STN-10A PZ-10A 817.9 785.7 806.5 807.6 
STN-14 PZ-14 848.7 800.7 807.4 809.0 
STN-15 PZ-15 818.1 768.1 771.8 798.9 
STN-18 PZ-18 821.7 796.8 806.2 807.4 
STN-19 PZ-19 810.2 791.2 805.1 806.1 
STN-27 PZ-27 831.3 803.1 808.5 809.6 
STN-30 PZ-30 826.2 801.1 807.9 811.1 
STN-33 PZ-33 836.1 814.5 814.9 815.4 
STN-34 PZ-34 825.6 764.2 795.5 796.7 

STN-34A PZ-34A 825.5 801.1 808.1 809.1 
STN-35 PZ-35 808.9 771.7 792.0 796.0 

STN-35A PZ-35A 809.1 794.0 804.8 806.3 
STN-36 PZ-36 800.5 766.5 794.2 795.3 
STN-39 PZ-39 835.7 815.6 816.2 818.0 
STN-40 PZ-40 825.8 795.2 808.7 810.3 
STN-41 PZ-41 809.7 767.6 794.0 796.0 

STN-41A PZ-41A 809.6 791.5 808.0 809.5 
STN-44 PZ-44 835.7 805.2 810.1 815.8 
STN-45 PZ-45 824.8 793.7 807.7 811.4 
STN-46 PZ-46 808.2 799.0 805.4 810.8 
STN-47 PZ-47 835.7 808.6 807.9 813.4 
STN-48 PZ-48 826.1 801.6 808.4 811.6 

STN-49A PZ-49A 808.5 799.7 808.1 810.1 
STN-51 PZ-51 809.8 761.7 794.3 805.5 

STN-51A PZ-51A 809.8 792.7 793.9 806.0 
STN-55 PZ-55 810.1 768.9 795.8 796.6 

STN-55A PZ-55A 810.3 792.3 805.2 805.7 
STN-56 PZ-56 800.2 764.2 795.7 796.7 
STN-62 PZ-62 809.4 768.4 799.7 800.3 
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Table 3. Piezometer Data 

Location PZ No. 

Surface 
Elevation 
(ft MSL) 

PZ Tip 
Elevation 
(ft MSL) 

Range of Water Elevations  
(7/24/09 to 4/2/10) (ft MSL) 

Min. Max. 
STN-62A PZ-62A 809.6 787.5 804.8 805.8 
STN-63 PZ-63 801.2 762.4 798.1 799.0 
STN-65 PZ-65 809.1 771.5 803.6 804.6 

STN-65A PZ-65A 809.1 789.6 805.1 806.3 
STN-66 PZ-66 799.8 767.3 793.4 794.6 
STN-67 PZ-67 809.5 798.5 803.8 804.7 
STN-68 PZ-68 800.8 765.7 793.6 794.9 
STN-88 PZ-88 808.5 797.9 806.6 808.6 
STN-89 PZ-89 836.1 798.0 809.5 810.5 
STN-90 PZ-90 838.4 804.3 810.5 811.6 

 

A total of five (5) borings (STN-29P, STN-46P, STN-49, STN-87 and STN-88) were 
instrumented with 2.75 inch OD slope inclinometer (SI) casing to monitor potential lateral 
movement within the subsurface.  These instruments were located in areas having a prior 
history of slope movement, or within areas believed to have a potential for slope movement.  
Slope inclinometer readings were obtained a minimum of one week after their installation to 
establish a baseline reading.  Depending on their location and evidence of slope movement, 
subsequent readings were conducted on a weekly to monthly basis since their installation.  
Specifically, movement was detected near the ground surface at the location of slope 
inclinometer SI-49.  This report includes the results as of the last recorded slope inclinometer 
reading on April 4, 2010.  Future readings will be conducted and the results will be issued 
under separate cover.  A summary table of installed slope inclinometers is provided in Table 
4 below.  Details of the slope inclinometer installation are presented in Appendix D and the 
latest slope inclinometer readings presented as displacement curves are shown in  
Appendix E. 

Table 4. Summary of Slope Inclinometers Installed 

Boring No. 
Instrument 

ID 

Top of 
Concrete Pad 
Elevation (ft)

Top of 
Casing 

Elevation 
(ft) 

Bottom of  
Casing Depth 

(ft) 

Bottom of 
Casing Elevation

(ft) 
STN-29P SI-29 817.1 819.9 47.1 772.8 
STN-46P SI-46 808.4 811.2 46.0 765.2 
STN-49 SI-49 808.5 811.3 52.6 758.7 
STN-87 SI-87 825.3 828.0 66.4 761.6 
STN-88 SI-88 808.6 811.0 51.7 759.3 
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5.3. Monitoring of Dike Slope Conditions 

Stantec began a monitoring program upon installation of instruments listed above.  The 
purpose of the monitoring program was to obtain periodic water level readings from 
piezometers and slope movement data from slope inclinometers.  Piezometer readings were 
taken using a water level indicator and slope inclinometer readings were obtained using a 
portable traversing inclinometer probe designed for this purpose.  The first slope inclinometer 
survey established the initial profile of the casing and subsequent surveys measured 
changes in the profile of the casing. 

Stantec’s schedule for monitoring readings taken to date is presented in Table 5.  Results of 
the monitoring program are presented in Appendix E in the following order: 

 Attachment 1 – PZ Readings, and 

 Attachment 2 – SI Readings        

Table 5. Monitoring Program Schedule 

Reading 
Number Date of PZ Reading Date of SI Reading 

1 July 24, 2009 August 18, 2009 
2 July 31, 2009 September 10, 2009 
3 August 7, 2009 October 6, 2009 
4 August 14, 2009 October 14, 2009 
5 September 10, 2009 October 19, 2009 
6 October 6, 2009 October 28, 2009 
7 October 14, 2009 November 3, 2009 
8 October 19, 2009 November 13, 2009 
9 October 28, 2009 November 20, 2009 

10 November 3, 2009 November 24, 2009 
11 November 13, 2009 December 3, 2009 
12 November 20, 2009 December 18, 2009 
13 November 24, 2009 December 22, 2009 
14 December 3, 2009 December 28, 2009 
15 December 10, 2009 January 8, 2010 
16 December 18, 2009 January 14, 2010 
17 December 22, 2009 January 22, 2010 
18 December 28, 2009 January  27, 2010 
19 January 8, 2010 February 19, 2010 
20 January 14, 2010 March 11, 2010 
21 January 22, 2010 March 30, 2010 
22 January  27, 2010 April 2, 2010 
23 February 19, 2010  
24 March 30, 2010  
25 April 2, 2010  
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5.4. Slug Testing 

In addition to obtaining water level readings at frequent intervals, Stantec also performed 
slug testing at all piezometer locations.  The slug tests were performed in general 
accordance with ASTM D 4044 titled, “Standard Test Method for (Field Procedure) for 
Instantaneous Change in Head (Slug) Tests for Determining Hydraulic Properties of 
Aquifers.”  A pressure transducer with a data recorder manufactured by In-Situ, Inc. was 
used to collect water level information from wells with a riser pipe of sufficient diameter to 
accommodate the instrument.   

All wells were tested by taking an initial measurement of the static water level followed by the 
insertion of the pressure transducer into the well.  Approximately, a half gallon of water was 
then poured into the well to cause a nearly instantaneous change in the water level.  The 
water levels were then recorded at regular intervals until reaching near static levels.  The 
results were recorded electronically and downloaded into a data collector.  Raw data was 
checked in the field for any discrepancies prior to demobilizing from the site. 

The field data, once collected and returned to the office, was entered into the AQTESOLV 
software program to estimate the hydraulic conductivity of the in-situ soils.  The software 
utilized the Bouwer-Rice solution for a slug test in an unconfined aquifer to estimate the 
hydraulic conductivity of the material surrounding the piezometer tip.  The hydraulic 
conductivity was estimated for the soil strata that the piezometer screen is set in.  Results 
from the slug testing data are presented in Appendix E. 

6. Surveying 

6.1. General 

Topographic mapping of the Bull Run Fossil Plant (developed from aerial photographs), 
contour mapping of the Clinch River adjacent to the south and western perimeter of the 
disposal areas (developed from a hydrographic survey) and field topographic data from 
selected locations were provided by TVA upon Stantec’s request.  A summary of survey data 
obtained is presented in the following paragraphs. 

6.2. Aerial Survey 

TVA provided topographic mapping of the overall Bull Run Fossil Plant based on aerial 
photography performed in April, 2009.  The limits of the topographic mapping as well as 
control points referenced to the plant coordinate system were established by TVA with input 
from Stantec.  The results of aerial survey can be seen on the basemap presented in the 
boring layout drawing in Appendix B. 

6.3. Topographic Survey 

Stantec requested a field topographic survey be performed by TVA in September, 2009 of 
specific cross-sections and slopes across the disposal areas.  The objective of this work was 
to supplement the aerial mapping with a more accurate survey of the following features: 

(i) Slopes 
(ii) Embankments 
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(iii) Bench Dimensions 
(iv) Drainage ditches,  
(v) Pipe inverts, and 
(vi) Obscured aerial mapping areas 

The results of TVA’s topographic survey were applied to the cross section profiles used for 
stability analysis.  Selected cross sections are presented in Appendix B. 

6.4. Hydrographic Survey 

At the request of Stantec, TVA also performed a hydrographic survey of the Clinch River 
adjacent to the south and west sides of Areas 1, 2, and 2A in September 2009 to supplement 
land and aerial survey data.  A hydrographic survey completed in February, 2006 of Disposal 
Area 2 and the Stilling Pond was also provided as supplemental data.  The combined survey 
information was used to aid in cross-section geometry development for engineering analysis.  

7. Laboratory Testing 

7.1. General 

The soil samples obtained during the geotechnical exploration were subjected to laboratory 
tests by Stantec in Lexington, Kentucky and by GeoComp Corporation/Geotesting Express 
Inc. in Alpharetta, Georgia.  The laboratory tests were performed in accordance with ASTM 
standard testing procedures.   

In general, the laboratory analyses consisted of natural moisture content determinations, 
sieve and hydrometer analyses, Atterberg Limits; specific gravity determinations, 
consolidated-undrained triaxial compression, direct simple shear, and permeability testing.  
The results of the strength, permeability, and index testing were used to assist in estimating 
appropriate soil parameters for the engineering analyses.  The results of the index testing 
were also used to help classify and define the different soil horizons encountered at the 
Disposal Areas and develop geometric cross-sections used in the engineering analysis.  
Detailed results of the laboratory testing are presented in Appendix F.   

7.2. Laboratory Tests Performed 

Stantec performed laboratory testing on the materials encountered during the drilling 
program to assist in estimating appropriate soil parameters used in the engineering analysis.  
Geotesting Express Inc. was subcontracted by Stantec to assist in performing laboratory 
testing on specific undisturbed soil samples.  A summary of laboratory tests performed is 
presented in Table 6. 
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Table 6. Laboratory Tests Performed 

Group * Test Standard 
1 Natural Moisture Content ASTM D 2216 

2 

Classification ASTM D 2487 

Particle Size Analysis ASTM D 422 
Atterberg Limits ASTM D 4318 
Specific Gravity ASTM D 854 

3 Density ASTM D 2937 
4 Falling Head Permeability ASTM D 5084 
5 Consolidated Undrained Triaxial (CU) ASTM D 4767 
6 Unconfined Undrained Triaxial (UU) ASTM D 2850 
7 Unconfined Compression Test (UC) ASTM D 2166 
8 Direct Simple Shear (DSS) ASTM D 6528 

      *Results Presented in this order in Appendix F. 
 
7.3. Natural Moisture Content 

Natural moisture content tests were performed on all split-spoon samples, and undisturbed 
Shelby tube samples.  For ash samples, an oven drying temperature of 60ºC was used and 
for all other soils encountered, an oven temperature of 110ºC was used to determine the 
natural moisture content.  The results of the moisture content determinations are presented 
in Attachment 1 of Appendix F and are summarized in Table 7 below.  

7.4. Classification Testing  

Soil classification testing consisting of Atterberg Limits, and particle-size analyses were 
performed on select undisturbed Shelby tube samples and composite SPT samples.  These 
tests were used specifically for classifying the different soil strata.  The results can be found 
in Attachment 2 of Appendix F.  A summary of the natural moisture content and classification 
testing is presented in Table 7 below. 

Table 7. Summary of Natural Moisture Content and Classification Testing 

Horizon 

Predominant 
USCS 

Classification 
Moisture 

Content Range Liquid Limit
Plasticity 

Index 
% Passing 
#200 Sieve 

Lower Dike CL (CH) 15% to 28% 37 to 51  15 to 28 84 to 98 
Upper Dike CL (SC, ML) 19% to 42% 32 to 46  11 to 19 36 to 73 
Sluiced Ash ML  20% to 95% NP NP 86 to 97 

Alluvium CL, CH 24% to 56% 26 to 47 8 to 27 56 to 99 
ML, SC, SM 25% to 41% NP to 41 NP to 15 26 to 83 

 

7.4.1. Specific Gravity 

Specific gravity tests at 20 degrees Celsius were performed in accordance with ASTM 854A 
on select undisturbed Shelby tube samples of clay and ash materials. The results of these 
tests were used during falling head permeability and consolidated-undrained triaxial tests. 
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7.4.2. Particle Size Analysis 

Particle size distribution tests were performed on select undisturbed and SPT composite 
samples from representative soils encountered at the project site.  The tests were performed 
in accordance with ASTM D 422, “Particle Size Analysis of Soils,” using sieve analysis for the 
soil fraction greater than 0.074 mm (No. 200 sieve size) and hydrometer analysis for the 
fraction smaller than 0.074 mm.  The tests were performed on the predominant soil types to 
supplement the visual classifications made by the engineer/geologist in the field.  The 
individual grain size distribution curves generated from these tests are presented as 
Attachment 2 of Appendix F. 

7.5. Density 

The undisturbed Shelby tube samples obtained from the subsurface exploration were 
extruded and trimmed into six-inch specimens in the laboratory.  The trimmings from each 
specimen were used to determine the natural moisture content.  The respective dry density 
for each sample was then calculated from the total density, the moisture content 
measurement, and sample dimensions. 

7.6. Shear Strength 

Stantec performed consolidated-undrained (CU) triaxial tests with pore pressure 
measurements (ASTM D 4767) on selected six-inch clay and ash specimens extruded from 
the Shelby tubes to establish effective-stress shear-strength parameters.  Nine (9) CU test 
sets were performed on clay samples and four sets were performed on sluiced ash samples.  
The results of the CU testing were considered in selecting effective stress shear-strength 
parameters for the slope stability analyses.  Failures stresses expressed in terms of p’-q 
values were plotted for each material.  A summary of the CU triaxial testing data is provided 
in Table 8 below.  The individual consolidated-undrained testing results are presented as 
Attachment 5 in Appendix F.  The individual p’-q plots are presented in Appendix G. 

Table 8. Summary of Consolidated – Undrained Triaxial Testing 

Location Boring 
No. 

Sample 
Interval (feet)

USCS Textural 
Classification 

CU Triaxial Strength 
c' (psf) φ' (degrees) 

Area 1 

STN-10 
30.5-31.0 

CL 

440 32.0 33.8-34.3 
37.1-37.6 

STN-11 
20.6-21.1 

80 33.5 25.5-26.0 
33.6-34.1 

Area 2A STN-34P 
50.0-50.5 

540 27.5 52.6-53.1 
54.0-54.5 

STN-88 24.6-25.1 500 26.4 
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Table 8. Summary of Consolidated – Undrained Triaxial Testing 

Location Boring 
No. 

Sample 
Interval (feet)

USCS Textural 
Classification 

CU Triaxial Strength 
c' (psf) φ' (degrees) 

Area 1 
STN-10 26.5-27.0 

ML  
(Sluiced Fly Ash) 

100 36.0 STN-20 24.0-24.5 
29.0-29.5 

Area 2A 
STN-34P 

30.2-30.8 
323 35.3 31.4-32.0 

40.8-41.4 
36.2-36.8 

478 31.7 37.4-38.0 
39.4-40.0 

STN-46P 11.5-12.0 120 35.2 STN-88 13.4-14.0 

Area 2A STN-49P 24.2-24.8 ML  
(Sluiced Fly Ash) 120 35.2 

Area 2 

STN-62 4.5-5.0 

FILL: CL 

800 25.6 STN-62 9.5-10.0 
STN-68 9.0-9.5 
STN-51 4.5-5.0 

620 28.6 STN-51 5.1-5.6 
STN-51 9.5-10 
STN-51 20.0-20.5 300 31.8 STN-68 24.7-25.2 
STN-67 4.5-5.0 

400 31.0 STN-67 5.1-5.6 
STN-67 9.5-10.0 
STN-59 12.6-13.1 300 29.0 
STN-59 19.1-19.6 CH 300 29.0 STN-59 19.7-20.2 
STN-62 39.6-40.1 CL 300 31.8 

 

Unconsolidated undrained triaxial tests were performed on undisturbed soil specimens, in 
accordance with ASTM D 2850.  The individual unconsolidated-undrained testing results are 
presented as Attachment 6 in Appendix F and summarized in Table 9 below.   

Table 9. Summary of Unconsolidated–Undrained Triaxial Testing 

Location Boring 
No. 

Sample 
Interval 

(feet) 

USCS 
Textural 

Classification

Max Shear 
Stress/ 

Cohesion (psf)

Corrected 
Deviater 
Stress 
(psf) 

Axial 
Strain (%)

Area 2 STN-56P 
20.6-21.1 

CL 
561 1,126 14.6 

22.6-23.1 734 1,463 11.7 
28.6-29.1 288 567 14.2 
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Seven (7) unconfined compression tests were performed on undisturbed clay samples 
obtained from Areas 2 and 2A borings, in accordance with ASTM D2166.  The individual 
unconfined compression testing results are presented as Attachment 7 in Appendix F and 
summarized in Table 10 below.   

Table 10. Summary of Unconfined Compression Strength Testing 

Location Boring 
No. 

Sample 
Interval 

(feet) 
USCS Textural 
Classification 

Unconfined 
Compressive 
Strength (psf)

Maximum Shear 
Strength/ 

Cohesion (psf) 

Area 2A STN-34P 50.0-52.0 

CL 

5,160 2,580 
56.0-58.0 800 400 

STN-88 26.0-28.0 480 240 

Area 2 
STN-51P 32.0-34.0 1,680 840 

36.0-38.0 920 460 

STN-67 19.0-21.0 4840 2420 
24.0-26.0 5280 2640 

 

Direct Simple Shear (DSS) tests were performed in accordance with ASTM D 6528 on 
undisturbed six-inch sluiced ash specimens obtained from borings located on the south side 
of Area 2A.  The results of the DSS tests were plotted in terms of p-q values and used to aid 
in selection of effective-stress shear strength parameters.  Results from the tests are 
presented as Attachment 8 in Appendix F and summarized in Table 11 below.  The p-q plots 
are presented in Appendix G. 

Table 11. Summary of Direct Simple Shear Testing 

Location Boring 
No. 

Sample 
Interval 

(ft) 
USCS Textural 
Classification 

Max. Shear 
Strength (psf) 

Eff. Internal 
Friction Angle 

(degrees) 

Area 2A 

STN-46 8.1-8.9 

ML 
(Sluiced Fly Ash) 

 

531.4 25.0 
11.0-11.5 288 33.7 

STN-48P 
27.0-27.8 786.2 21.6 
34.3-35.0 986.4 27.8 
40.4-41.0 711.4 26.3 

STN-49P 4.3-5.0 228.9 39.9 
25.4-26.0 861.1 35.8 

 

7.7. Permeability 

Falling head permeability tests were performed on select undisturbed clay and ash samples 
from each disposal area.  The tests were performed in triaxial cells in general accordance 
with ASTM D 5084, “Standard Test Methods for Measurement of Hydraulic Conductivity of 
Saturated Porous Materials using Flexible Wall Permeameter.  The summary of the 
permeability tests conducted is presented below in Table 12 and complete test results are 
provided in Attachment 4 of Appendix F.  
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8. Results of Field Exploration & Laboratory Testing 

8.1. General 

Based on the results of the drilling, laboratory testing, historical documentation, and 
drawings, the on-site materials were divided into soil layers used during development of 
cross-section geometry for engineering analysis. Please refer to the geologic sections in 
Appendix B and boring logs in Appendix C which depict the approximate soil breaks/horizons 
and soil descriptions for each section.  The soil layers identified on the cross sections are 
described per disposal area in the paragraphs below.  

8.2. Area 1 – Bottom Ash Disposal Area 

Borings STN-1 through STN-21 were advanced within Area 1 along the upper dike bordering 
the western and southern perimeters of the facility, and within the limits of the coal ash 
impoundment area.  Borings were not advanced within the lower dike along the western 
portion of Area 1, however, based on boring logs in Reference 11 of Table 1, it is believed 
that its subsurface composition is relatively consistent with the subsurface conditions found 
during our exploration of this dike at similar elevations along the western perimeter of Areas 
2 and 2A. 

Table 12. Permeability Test Results 

Location Boring 
No. 

Sample 
Interval 

(ft) 

USCS 
Textural 
Class. 

In-Situ 
Moisture 
Content 

(%) 

Initial Dry 
unit Weight, 

(pcf) 
Specific 
Gravity 

Average 
Hydraulic 

Conductivity 
k (cm/s) 

Area 1 STN-10 

26.5-28.5 ML  
(Fly Ash) 23.6 102.8 2.63 3.27E-07 

32.5-34.5 CL  
(Alluv.) 21.5 106.1 2.71 8.66E-08 

45.2-45.7 SM 
(Alluv.) 20.7 106.6 2.68 7.46E-06 

Area 2A 

STN-34P 40.2-40.6  ML 
(Fly Ash) 42.8 72.6 Est. 1.4E-07 

STN-46P 7.0-7.3  ML  
(Fly Ash) 57.9 63.9 Est. 2.2 E-07 

STN-48P 28.0-28.3  CH (Alluv.) 38.5 77.3 Est. 5.6E-08 

Area 2 

STN-51 10.1-10.6 CL  
(Alluv.) 20.0 104.1 2.71 2.63E-06 

STN-59 4.5-6.5 CL 
(Fill) 24.5 98.1 2.69 2.38E-08 

STN-62 39.0-41.0 CL 
(Alluv.) 26.0 98.4 2.71 1.49E-07 

STN-68 25.0-27.0 CL 
(Alluv.) 25.1 98.9 2.68 8.81E-08 
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The upper dike is generally comprised of a surficial layer consisting of six inches of topsoil 
along the outer embankments and six to eight inches of gravel across the roadway situated 
atop of the dike.  Beneath the surficial layer is earth fill material consisting of light brown to 
red-brown, clayey sand (SC) and clayey gravel (GW) with a relative density ranging from 
very loose to medium dense.  Other soils encountered within the Upper Dike consist of light 
brown, medium stiff to stiff, variably sandy, lean clay (CL).  The fill material extends to 
elevations ranging from 797 to 800 feet MSL, or 7.5 to 11.5 feet below the top of the existing 
grade elevation.  Beneath the upper dike are variably thick intervals of moist to saturated, 
sluiced ash materials (bottom and fly ash) with loose to medium relative densities underlain 
by alluvial materials.  The ash intervals extend to elevations of 792.6 feet MSL in boring 
STN-11 to 787.0 feet MSL in boring STN-16.   

A placed bottom ash/fly ash mixture occupies most of the interior portions and upper dike 
embankments above elevation 810 feet MSL of Area 1.  However, the subsurface profile 
occasionally consists of a six inch thick topsoil layer or a two to three feet thick capping layer 
of tan to light brown, lean clay (CL) followed by a light to dark gray, bottom/fly ash mixture 
ranging in thickness from 10 feet to 23 feet.  The consistency of the ash mixture is generally 
medium to very dense in relative density and damp to moist in natural moisture content.   
Underlying the placed ash material are alternating intervals of sluiced fly ash and sluiced 
bottom ash with varying thicknesses ranging from four feet in boring STN-1 to 36 feet in 
boring STN-13.  According to N-values obtained from SP testing, the sluiced materials have 
a very loose to loose relative density and were generally observed to be saturated.   

Native soils consisting of alluvial clays overlying alluvial sands make up the foundation 
materials within Area 1.  The clay soils consist of light brown to red-brown, often sandy, lean 
clays (CL) and clayey silts (ML) with consistencies ranging from very soft to very stiff.  
Generally, the clay soils are underlain by light brown to brown, sometimes clayey, medium to 
coarse grained sands with relative densities ranging from very loose to dense. 

8.3. Area 2- Fly Ash Pond  

Borings STN-51 through STN-71 were advanced within the lower and upper perimeter dikes 
along the south and western side of the Fly Ash Pond - Area 2.  The lower dike was the initial 
structure constructed of earth fill material for purposes of enclosing the coal ash 
impoundment areas and extends from the southeastern corner of the Fly Ash Pond to the 
northwest corner of the Bottom Ash Disposal Area 1.  The crest of the lower dike sets at 
about elevation 800 feet (MSL) and its depth throughout the perimeter varies according to 
the pre-construction elevation of the ground surface upon which it was constructed.  
Generally, thicker intervals of earth fill exist within the southern portions of the Area 2 facility 
correlating well with historical topographic maps showing the original ground surface 
generally sloping downward to the south across the facility.  Portions of the lower dike were 
constructed over the original channel of Bull Run Creek.  According to historical documents, 
the channel was redirected and filled in prior to the dike construction resulting in thicker 
horizons of fill material in locations where the creek had originally coursed.  

Along the outer embankment of the lower dike are roughly six inches of topsoil for vegetative 
cover. Underlying this surficial layer is earth fill consisting of light brown to dark brown, 
sometimes sandy, lean clay (CL) extending to elevations ranging from 792 feet MSL in 
boring STN-53, to 771 feet MSL in boring STN-68.  According to N-values from SP testing, 
soil consistencies range from stiff to very stiff and indicate a history of some form of 
compaction during the placement of the earth fill material.   



 

\\us1229-f01\work_group\1726\active\172679015\clerical\report\rpt_002_172679015\rpt_002_172679015.doc 30 

The upper dike’s surficial layer consists of six inches of topsoil along its outer embankments 
and six to eight inches of gravel across a roadway situated atop of the dike.  Beneath the 
surficial layers are earth fill materials consisting of light brown to red-brown, variably sandy, 
lean clay (CL) with medium to very stiff consistencies.  The depths of the fill material range 
from approximately 10 feet in boring STN-65 to about 28 feet in boring STN-60.  As 
mentioned, larger quantities of fill material were placed in low lying areas to match a 
consistent elevation across the dike structures.  Underlying the earth fill is two to three feet of 
clayey gravel or compacted bottom ash.  This interval is believed to have been placed at the 
time of construction in order to provide a stable platform (subgrade) for the overlying upper 
dike.  Alluvial clays overlying alluvial sands with characteristics very similar to those 
described for Area 1 underlie the upper dike subgrade.  Sluiced ash was not encountered in 
any of the borings advanced at Area 2 during our exploration due to the location of the 
borings along the middle to outside edge of the upper dike crest, and no borings were 
advanced in the Ash Pond limits.  However, it is believed that sluiced ash is impounded by 
the perimeter dikes of Area 2 at varying depths and extending from the bottom of the ash 
pond to the alluvial materials.  

8.4. Area 2A- Gypsum Disposal Area 

Borings STN-23 through STN-50 and borings STN-87 through STN-90 were advanced within 
Area 2A.  The lower and upper dikes described earlier constitute the lower perimeter of this 
facility on the western and northern sides and the subsurface conditions observed are 
consistent with those found at Areas 1 and 2.   

Ash dikes composed of primarily compacted bottom ash material, with co-mingled fly ash, 
were constructed in two tiers up to elevations 825 feet and 835 feet, respectively, and form 
the perimeter of Area 2A.  The lower tier ash dike structure was constructed partially on top 
of the upper dike along the western and northern sides of Area 2A above elevation 810 feet 
and over sluiced ash material along the south and eastern sides of the facility. 

A one to one and a half foot thick capping layer consisting of red-brown, lean and fat clay (CL 
and CH) make up the surficial layer of the ash dike subsurface profile.  Compacted bottom 
ash with lesser quantities of fly ash underlie the capping layer and extend to approximate 
elevations ranging from 800 feet to 808 feet (MSL).  In general, this material is gray to dark 
gray and dense to very dense with occasional pockets of loose relative densities. As 
mentioned, the ash dike system overlies sluiced ash materials.  According to N-values 
derived from SP testing, the sluiced ash materials exhibit a very loose to loose relative 
density.  The thickness of the sluiced ash deposits range from 14 feet to 26 feet and overlie 
the previously described alluvial clays and sands.  Some alluvial silts were also noted in 
several borings at the interface between the sluiced ash and alluvial clays, and had soft to 
medium stiff consistencies according to the SPT blow counts. 

8.5. Bedrock Conditions 

Elevations to the top of bedrock were estimated from attaining ‘N’-values of 50+ from 
standard penetration tests and confirmed by further auguring until refusal was met.  In most 
cases, refusal was achieved on a layer of weathered, shale bedrock.  Upon reaching auger 
refusal, rock coring was performed within borings STN-1, STN-7, STN-23, STN-61 and STN-
71 for visual examinations of the bedrock composition.   
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The underlying bedrock consists of interbedded layers of the Cambrian aged, Conassauga 
Group limestone and Rome shale formations.  The bedrock samples obtained indicate that 
the underlying shale is gray to reddish-brown, soft to moderately hard, thin to very thinly 
bedded and very fine grained.  Limestone samples are gray to dark gray, moderately hard to 
hard and thinly bedded with closely spaced fractures.  Weathered zones exist within the 
upper one to ten feet of bedrock at each of the cored locations.  Overall, within the upper ten 
feet of the bedrock unit, rock recovery ranged from 49% in boring STN-23 to 87% in boring 
STN-7.  The percent RQD is the sum of rock core lengths of four inches or greater from a 
particular run.  With the exception of boring STN-1, most of the samples obtained have a 
RQD of 0% to 22%, which indicates a very poor rock quality.  Generally, the bedrock 
becomes slightly more competent at depths below five feet.  The measured recovery and 
calculated RQD data for each cored location is shown on the appended logs and is 
summarized in Table 13 below. 

Table 13. Rock Core Summary 

Boring No. 

Approximate 
Coring 

Elevations 
(ft MSL) 

Run 
(ft) 

Recovery 
(ft) 

RQD 
(%) 

STN-1 
760.0-755.0 5.0 3.5 32 

755.0-750.4 5.0 5.0 64 

STN-7 

765.2-762.5 2.7 2.7 0 

762.5-757.5 5.0 5.0 22 

757.5-755.2 2.3 1.0 0 

STN-23 

765.8-763.0 2.8 0.5 0 

763.0-759.0 4.0 2.0 0 

759.0-758.0 1.0 0.6 0 

758.0-753.0 5.0 3.2 0 

STN-61 

759.5-756.7 2.8 0.5 0 

756.7-751.6 5.1 2.5 8 

751.6-746.7 4.9 4.8 20 

STN-71 
764.8-762.1 2.7 2.3 19 

762.1-754.6 7.5 5.0 0 

 

8.6. Subsurface Water 

Forty two (42) borings advanced at the subject CCB storage facilities were instrumented with 
slotted screen piezometers to measure subsurface water conditions over time.  The 
presumed water level reading was initially recorded during the inspection of SP samples 
obtained during drilling.  These depths to water are shown on the boring logs presented in 
Appendix C.  Since their installation, water level readings in the piezometers have been 
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obtained several times as summarized in Table 3.  The subsurface water conditions were 
generally higher in piezometers located at the Gypsum Disposal Area and Fly Ash Pond, 
where the pool level of the ponds influence the phreatic surface.  The piezometer readings 
also varied over time due to the variable nature of the sluice volume and plant operations. 

9. Engineering Analyses 

9.1. General 

Geotechnical engineering analyses included evaluations of strength and permeability 
parameters, seepage analyses, and slope stability analyses.  Prior to performing the 
analyses, Stantec developed the dike geometry at each of the twenty (20) cross-sections at 
the Bottom Ash Disposal Area (Area 1), Gypsum Disposal Area (Area 2A) and Fly Ash Pond 
(Area 2) using survey data provided by TVA, design drawings, site observations, and the 
results of the drilling and lab testing programs discussed herein.  Once the geometries of the 
sections were determined, each section was reviewed and evaluated for potential slope 
failure and several cross-sections were deemed critical and in need of further analysis.  The 
criteria for selecting the critical sections were based on the steepness of slopes, the 
geometry of the sections, the piezometric surface, and the subsurface conditions.  Based on 
Stantec’s evaluations, eight (8) critical cross sections (Sections F, I, K, L, N, O, R, and S) 
were selected for seepage and slope stability analyses and one cross-section (Section D) 
was selected for slope stability analysis only (due to no active pool present at the structure to 
conduct seepage analysis).  Permeability and strength parameters were derived based on 
the results of the drilling and lab testing programs, supplemental in-situ testing, historical 
information from past explorations, and Stantec’s past experience with similar soils and CCB 
materials.  The selection process for material properties modeled in the analyses is 
discussed in detail in Sections 9.2.2 and 9.3.2 of this report.  The cross-sections provided in 
Appendix B depict the dike geometry, subsurface horizons, and material parameters 
modeled in the engineering analyses.  Results of the analyses and evaluations are 
summarized in the following paragraphs.  The results of the seepage and slope stability 
analyses are included in Appendix I and the plan locations of each cross section are 
identified on the geotechnical drawings included in Appendix B.   

It should be noted that construction records indicating the methods used to construct the 
dikes, as-built dike configurations, etc. were not available for review.  As a result, 
generalizations in soil parameters and dike geometry were needed to construct the seepage 
and stability models.   

9.2. Seepage Analysis 

9.2.1. SEEP/W Model 

An analysis of steady state seepage through the dike was needed to estimate the magnitude 
of seepage gradients (for the evaluation of potential piping) and pore water pressures within 
the soils (for the evaluation of slope stability). The numerical seepage model for Bull Run 
Fossil Plant CCB Disposal Areas was developed using SEEP/W 2007 (Version 7.14), a finite 
element code tailored for modeling groundwater seepage problems in soil and rock. SEEP/W 
is distributed by GEO-SLOPE International, Ltd, of Calgary, Alberta, Canada.   
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SEEP/W uses soil properties, geometry, and boundary conditions provided by the user to 
compute the total hydraulic head at nodal points within the modeled cross section. Among 
other features, SEEP/W includes a graphical user interface, semi-automated mesh 
generation routines, iterative algorithms for solving unconfined flow problems, specialized 
boundary conditions (seepage faces, etc.), capabilities for steady-state or transient analyses, 
and features for visualizing model predictions. The program also includes material models 
that allow tracking both saturated and unsaturated flow, including the transition in seepage 
characteristics for soils that become saturated or unsaturated during the model simulation. 

Eight cross sections through the Gypsum Disposal Area and Fly Ash Pond were modeled 
using SEEP/W, then subsequently evaluated for slope stability (Section 9.3). For the 
numerical analysis, each cross section was subdivided into a mesh of elements, consisting of 
first-order quadrilateral and triangular finite elements. For seepage problems, where the 
primary unknown (hydraulic head) is a scalar quantity, first-order elements provide for 
efficient, effective modeling. Given appropriate hydraulic conductivity properties and applied 
boundary conditions, the finite element method (as implemented in the SEEP/W program) 
was then used to simulate steady seepage across the mesh. The total hydraulic head was 
computed at each nodal location, from which pore water pressures and seepage gradients 
were determined. 

9.2.2. Seepage Properties 

For each cross section analyzed, a representative subsurface profile was configured based 
on boring logs, available record drawings, and the known project history.  Stantec derived 
material properties for the seepage analyses based on available laboratory test data, field 
slug test data, and published reference sources.  If no data was available, the material 
properties were estimated based on typical values for similar soils.  For the ash materials 
encountered at the disposal areas, Stantec assumed one set of values for all sluiced ash 
(hydraulically placed fly and bottom ash) and ash dikes (compacted bottom and fly ash) due 
to the co-mingled composition and varying percentages of ash found in each boring.  The 
material properties modeled in the seepage analyses are summarized in Table 14. 

Table 14. Material Properties for SEEP/W Analysis 

Soil Horizon 

Saturated 
Hydraulic 

Conductivity 
kv (cm/s) 

Anisotropy 
Ratio kh / kv

Specific 
Gravity 

Gs 

Void 
Ratio 

e 

Volumetric Water 
Content 

Saturated 
(%) 

Residual 
(%) 

Sluiced Fly 
Ash 5.1E-4 50 2.31 0.85 46 4 

Ash Dike 2.0E-6 25 2.31 0.85 46 4 
Lean Clay 
Dike (Fill)  7.0E-6 10 2.70 0.70 41 2 

Sandy Lean 
Clay Dike (Fill) 8.5E-6 10 2.70 0.625 38 2 

Lean Clay 
Alluvium 1.4E-5 20 2.70 0.70 41 2 

Sandy Lean 
Clay Alluvium 8.5E-6 20 2.70 0.625 38 2 

Fat Clay 
Alluvium 1.1E-6 20 2.73 0.70 41 2 
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Table 14. Material Properties for SEEP/W Analysis 

Soil Horizon 

Saturated 
Hydraulic 

Conductivity 
kv (cm/s) 

Anisotropy 
Ratio kh / kv

Specific 
Gravity 

Gs 

Void 
Ratio 

e 

Volumetric Water 
Content 

Saturated 
(%) 

Residual 
(%) 

Silt 2.1E-3 20 2.68 0.65 39 2 
Silty Sand to 
Sandy Silt 6.9E-2 20 2.68 0.65 39 2 

Clayey Sand 5.0E-5 50 2.68 0.65 39 2 
Gravelly Sand 

to Sand 1.6E-4 50 2.68 0.65 39 1 

              Note:  SEEP/W requires input parameters kh and ratio of kv/kh 

Engineering judgment is very important in selecting appropriate hydraulic properties for earth 
materials. Unlike other soil properties, hydraulic conductivity can vary over several orders of 
magnitude for various soil horizons, often with substantial anisotropy (seepage in horizontal 
versus vertical directions). Laboratory test samples often do not represent important 
variations within a large soil deposit.  For the BRF analysis, an iterative process of 
parametric calibration was used to arrive at final estimates of the seepage properties. 
Results from trial simulations were compared to field data (measured piezometric levels and 
the depth of groundwater in the borings). The material properties shown in Table 14 
represent a solution matrix that closely matches the field data on all cross-sections. The 
results of the seepage analysis are discussed in Section 9.2.4. 

Saturated vertical hydraulic conductivity values (kv) were selected using available field data 
and laboratory test data, TVA memoranda, and published data. Typical values were selected 
for materials where laboratory test data was not available.  

The ratio of horizontal hydraulic conductivity (kh) to vertical hydraulic conductivity (kv) was 
estimated based on Stantec’s understanding of the placement or deposition of the material. 
An isotropic material would have kh/kv = 1, while deposits of horizontally layered soils, such 
as alluvial deposits, might have values as high as kh/kv = 100. Relatively high ratios were 
assumed for the sluiced fly ash (kh/kv = 50) and gravelly sands (kh/kv = 50), reflective of 
periodic deposition of materials with different gradations. Such deposits typically exhibit 
much greater permeability in the horizontal direction than in the vertical direction. More 
modest values (kh/kv = 10) were assumed for the dike fill materials, which were reportedly 
compacted in horizontal lifts. 

The SEEP/W finite element program is structured to consider seepage through both 
saturated and unsaturated soils.  To represent the change in hydraulic conductivity due to 
de-saturation of each soil, SEEP/W implements a model based on two functions – a 
hydraulic conductivity function and a volumetric water content function.  Three parameters 
are needed to define this behavior: the saturated hydraulic conductivity, saturated water 
content, and residual water content (water content of air dried soil). Of these three 
parameters, only the residual water contents were estimated for each soil. The estimated 
residual water content values in Table 14 are based on Rawls et al. (1982) and Stantec’s 
experience with similar materials at other TVA sites.    
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9.2.3. Boundary Conditions 

The seepage analyses were performed assuming steady-state seepage with static water 
levels upstream and downstream of the dike. The upstream boundary condition values used 
in these analyses were based on the normal storage pool elevations for the Gypsum 
Disposal Area and Fly Ash Pond, where applicable by cross-section. The normal pool 
elevations were obtained from TVA Bull Run Fossil Plant personnel and historical 
information.  

On the downstream side, the normal water elevation for sections K and L was assumed to be 
the normal storage pool elevation for the Fly Ash Pond. For sections F, I, N, O, R and S, the 
normal pool elevation for the Clinch River was assumed to be 795 feet MSL based on 
historical drawings and pool elevation data for 2009 provided by TVA personnel.  

Cross-sections K and L, located on the south side of the Gypsum Disposal Area were 
modeled with a total head node to simulate the underdrain and header pipe system installed 
during the construction of the Area 2A dike.  The node was placed at the horizontal 
coordinate of the header pipe taken from design drawings and survey information and was 
assumed to be at elevation 817 feet MSL, which corresponds to the bottom of the header 
pipe elevation as shown on the design drawings in Reference 7 of Table 1. 

The Potential Seepage Face boundary condition applied on the downstream slope and toe 
assumes no seepage (flux = 0) through these areas of the dike. At the end of the first 
iteration, SEEP/W checked the nodes along the Potential Seepage Face for positive 
pressure, which is indicative of water ponding which is not possible along the slope face. 
Physically, it means water wants to leave through these nodes but the boundary condition 
prohibits the model from doing so. In subsequent iterations, SEEP/W assigned total head 
pressure at these nodes equal to the elevation head pressure. The boundary conditions 
modeled for steady-state seepage analysis are summarized in Table 15. 

Table 15. Boundary Conditions 

Stability 
Section 

Upper Boundary 
Condition 

Upper Boundary 
Condition 

Elevation (feet) 

Lower 
Boundary 
Condition 

Lower 
Boundary 
Condition 

Elevation (feet) 
Section I Gypsum Disposal Area 825.0 Clinch River 795.0 
Section K Gypsum Disposal Area 825.0 Fly Ash Pond 806.5 
Section L Gypsum Disposal Area 825.0 Fly Ash Pond 806.5 
Section N Fly Ash Stilling Pond 806.5 Clinch River 795.0 
Section O Fly Ash Stilling Pond 806.5 Clinch River 795.0 
Section R Fly Ash Pond 806.5 Clinch River 795.0 
Section S Fly Ash Pond 806.5 Clinch River 795.0 

Section F Gypsum Disposal 
Area/Piezometer Readings 811.0 Clinch River 

Channel 795.0 

 

The boundary conditions used in the SEEP/W analysis for the ponds described above were 
modeled as total head equal to the given pool elevation.  For sections where the pool limits 
were just beyond the cross section or the groundline was above recorded pond elevation, a 
total head vertical boundary line equal to the pond elevation was input into the model.  For 



 

\\us1229-f01\work_group\1726\active\172679015\clerical\report\rpt_002_172679015\rpt_002_172679015.doc 36 

this scenario, the hydraulic head at each node was constant with depth and equal to the pool 
elevation on that side of the embankment.  At other locations along the ground surface where 
potential seepage might occur, a total flux condition was modeled and potential seepage 
reviewed.  The horizontal boundary at the base of the model (located within the bedrock) was 
modeled as a seepage barrier, with no vertical flow across the boundary nodes.  

9.2.4. Seepage Analysis Results 

Steady-state seepage analyses were conducted on four cross-sections through the Gypsum 
Disposal Area dikes and four sections through the Fly Ash Pond perimeter dikes. The 
material properties and boundary conditions were varied in our analysis until a reasonable 
match was obtained between the model results and field data. After several iterations, the 
final soil parameters were within expected ranges, based on soil type and laboratory data, 
and calibrated to give model predictions consistent with field measurements. 

Plots from the SEEP/W analyses of the seven cross-sections are presented in Appendix I. 
These plots show the finite element mesh, material horizons, and boundary conditions used 
in each analysis. The results are shown in contour plots of total head, pore water pressure, 
and seepage gradients. For the slope stability analyses (Section 9.3), the pore water 
pressures along the considered slip surfaces were determined by interpolation between the 
nodal pore pressures predicted with the SEEP/W model. The seepage gradients were 
assessed for maximum exit gradients and the potential for soil piping (Section 9.2.4.3). 

The phreatic surface (groundwater table or line of zero pore water pressure) is shown on the 
plots in Appendix I. In SEEP/W analysis, the location of the phreatic surface is found by 
interpolation between positive pore water pressures in the upper areas of saturated soil and 
negative pore pressures or suction in the unsaturated soil zone above. In the SEEP/W 
formulation, seepage flows are tracked in both the saturated and unsaturated zones. Hence, 
the top flow line in the SEEP/W results will be above the phreatic line. In more traditional 
seepage analyses, where unsaturated flows are ignored, the top flow line and the phreatic 
surface coincide. Hence, while the more complete unsaturated flow formulation in SEEP/W 
gives a reasonable prediction about the location and shape of the phreatic surface, the 
results are often different than would be obtained with a solution that considers only 
saturated flow. Furthermore, the pore water pressures in the stability analysis are determined 
from the full finite element solution, and not just from the depth below the phreatic surface. 

9.2.4.1. Comparison with Field Data 

After the initial seepage parameters were estimated, results from the SEEP/W model were 
compared to the readings in piezometers installed in the sections analyzed. Data from 
eighteen piezometers at six modeled cross-sections (all critical sections with installed 
piezometers) were used in this evaluation (three cross-sections at the Gypsum Disposal 
Area dikes and three on the Fly Ash Pond dikes). Nodes were depicted in our seepage 
models that corresponded to the elevations of the piezometer tips installed in the field.  The 
total head predicted at the node was compared to the corresponding piezometer reading.  

As previously discussed, piezometer data has been collected for the past seven months. 
Figure 6 shows a comparison between the maximum and minimum piezometer readings 
over the past seven months and the SEEP/W predicted total head at these piezometer 
locations.   
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Figure 6. Comparison between the field piezometer readings and total head 
predicted by the SEEP/W model 

The difference between highest field measurements of total head and the model predictions 
varies from -2.8 feet at STN-46 and STN-55A to 10.0 feet at STN-41. The degree of 
deviation between the model prediction and the actual piezometer reading is likely due to 
seasonal fluctuations of the groundwater table and river levels, precipitation, material 
properties, sluice discharge volume, and accuracy of the field data. As previously mentioned, 
our model assumed a steady-state condition upstream and downstream using the previously 
discussed boundary conditions and material properties.   

9.2.4.2. Critical Exit Gradients 

Seepage forces, resulting from hydrodynamic drag on the soil particles, can destabilize earth 
structures. Excessive hydraulic gradients near the ground surface can lead to the initiation of 
soil erosion and piping, which has caused numerous dam failures in the past. Hydraulic 
gradients, computed at points where seepage exits onto the ground surface, can be 
evaluated to understand the potential severity of this problem. The factor of safety with 
respect to soil piping (FSpiping) is defined as: 
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i
i

FS crit
piping =  Eqn. 1

Where: 

i  =  the vertical gradient of a flow vector at a particular node  
icrit  = is the critical gradient, a material property of the soils at the node  

The critical gradient (icrit) is related to the submerged unit weight of the soil and can be 
computed as: 

e
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−
==

1
1

γ
γ

 Eqn. 2

Where: 

γsub  = the submerged unit weight of the soil, γw is the unit weight of water,  
Gs  = the specific gravity of the soil particles 
e  = the void ratio.  

For nearly all soils, the critical gradient is between about 0.6 and 1.4, with a typical value 
near 1.0.  

Where FSpiping = 1, the effective stress is zero and the near-surface soils are subject to piping 
or heaving. Note that Equation 1 is valid only for vertical seepage that exits to the ground 
surface. If the phreatic surface is buried, then the FSpiping will be greater than 1.0 even when 
i=icrit. 

9.2.4.3. Seepage Gradients 

Contour plots of the hydraulic gradients computed from the SEEP/W solutions are shown for 
each modeled cross-section in Appendix I. Large gradients and significant seepage can be 
seen at various locations within the cross-sections, but the concern is for areas where these 
gradients can initiate erosion or piping of material. In general, areas of potential concern are 
where water seeps laterally out onto a sloping ground surface, or where vertical, upward 
seepage occurs at the ground surface. Away from the ground surface, the potential 
movement of material due to seepage forces is arrested by the adjacent soil. Hence, the 
evaluation of seepage gradients within the dike is focused on areas near the ground surface 
on the downstream side of the dike.  

In order to locate areas of maximum seepage pressure, contour plots of vertical gradient (i) 
were generated using a SEEP/W utility function. When turned on, this function can plot 
contours of maximum vertical gradient within a cross-section. Areas with higher vertical 
gradient will be shown in gradually darker colors (green to red) in SEEP/W generated 
models. Results of these models with vertical gradients are attached in Appendix I. All the 
cross-sections exhibited maximum vertical gradients at the downstream toe of the dike or 
within alluvial material below the phreatic surface of the downstream pool.  Within a region of 
maximum vertical gradient, the node with the highest vertical gradient, (usually a surface 
node at the toe of the slope), was determined using another SEEP/W utility function. The 
critical gradient (icrit) at that particular node was determined from the material properties using 
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Equation 2. The factor of safety against piping is then calculated using Equation 1. The 
factors of safety against piping were computed based on the exit gradients from the SEEP/W 
Model and critical gradients determined from the soil properties, which are summarized 
below in Table 16. 

Table 16. Summary of Computed Exit Gradients and Factors of Safety against Piping 

Cross-
Section 

Vertical 
Gradient (i)  
at Critical  
Exit Point 

Location 
of Critical 
Exit Point Material 

Critical 
Gradient 

(icrit) FSpiping 
Pool 

Elevation 

I-I’ 0.556 Downstream 
Slope Toe Lean Clay Fill 1.000 1.8 Normal Pool

K-K’ 0.379 Downstream 
Slope Toe Sluiced Ash 0.708 1.9 Normal Pool

L-L’ 0.277 Downstream 
Slope Toe Sluiced Ash 0.708 2.6 Normal Pool

N-N’ 0.226 Downstream 
Slope Toe 

Sandy Lean 
Clay Fill 1.046 4.6 Normal Pool

O-O’ 0.219 Downstream 
Slope Toe 

Fat Clay 
Alluvium 1.018 4.7 Normal Pool

R-R’ 0.312 Downstream 
Slope Toe Lean Clay Fill 1.000 3.2 Normal Pool

S-S’ 0.424 Downstream 
Slope Toe Lean Clay Fill 1.000 2.4 Normal Pool

 

The United States Army Corps of Engineers (USACE) design criteria in EM 1110-2-1901 
indicates factors of safety against piping should be at least 3.0. As per our understanding, 
TVA guidelines match this criterion. The lowest computed factor of safety was found at 
cross-section I-I’ on the downstream slope toe of the dike.  However, cross-sections I-I’, K-K’, 
L-L’ and S-S’ show factors of safety below 3.0, hence, they do not meet the design criteria for 
piping. 

9.3. Slope Stability Analyses 

The stability of the Bottom Ash Disposal Area (Area 1), Gypsum Disposal Area (Area 2A) 
and Fly Ash Pond (Area 2) dikes were evaluated using limit equilibrium methods as 
implemented in the SLOPE/W module. With SLOPE/W, the distribution of pore water 
pressures within the earth mass can be mapped directly from a SEEP/W solution. In this 
study, steady-state pore pressures were obtained from the SEEP/W model described in 
Section 5.2.  For Section D-D’ in the Bottom Ash Disposal Area, the phreatic surface was 
estimated from maximum piezometer readings obtained in the field during the previous 
seven months.  Engineering parameters, including unit weight and shear strength properties 
of the subsurface materials modeled in the stability analyses are discussed in Section 9.2 of 
this report. 
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9.3.1. Limit Equilibrium Methods in SLOPE/W 

Limit equilibrium methods for evaluating slope stability consider the static equilibrium of a soil 
mass above a potential failure surface. For conventional, two-dimensional methods of 
analysis, the slide mass above an assumed failure surface is split into vertical slices and 
stresses are evaluated along the sides and base of each slice. The factor of safety against a 
slope failure (FSslope) is defined as: 

FSslope = shear strength of soil 
shear stress required for equilibrium Eqn. 3

 
where the strengths and stresses are computed along a defined failure surface, on the base 
of the vertical slices. The shearing resistance at locations along the potential slip surface are 
computed, with appropriate strength parameters (cohesion and friction angle), as a function 
of the total or effective normal stress. 

Spencer’s solution procedure (1967), which satisfies both moment and force equilibrium for 
each slice, was used in this study. Spencer’s procedure computes FSslope for an assumed 
failure surface; a search must be made to find the critical slip surface corresponding to the 
lowest FSslope. Both circular and noncircular potential failure surfaces can be evaluated. The 
optimization scheme available within SLOPE/W was used to consider noncircular, curved slip 
surfaces.  The results of the slope stability analyses discussed in Section 9.3.3 and depicted 
on the slope with plots in Appendix I represent factors of safety computed from the 
optimized, circular slip surface routine. 

9.3.2. Strength Parameter Selection 

The perimeter lower dikes along the south and west sides of the Bull Run disposal areas 
were constructed in the mid-1960’s and the upper dikes were constructed in the mid-1970’s 
and have exhibited their current cross-sectional geometry (slopes and crest elevation) for 
approximately 30 years.  The ash perimeter dike above elevation 810 feet impounding the 
Gypsum Disposal Area was constructed in 2006 and has maintained its current cross-
sectional geometry for about 3 years.  Hence, excess pore pressures generated in the 
underlying soil during construction have had sufficient time to dissipate and steady state 
seepage conditions have developed within the dike.  Additionally, our analyses focused only 
on static conditions (no earthquake or other dynamic loads).  For these conditions, only soil 
unit weights and drained strength parameters (c’ and Φ’) are needed.  If stabilizing berms, 
flattened slopes, or other geometric modifications are constructed, then undrained, total 
stress stability analyses will need to be performed.  
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Drained shear strength (Sd) of the soil can be determined from effective stress strength 
parameters using the following equations: 

'tan'' φσ+= cS d  Eqn. 4

u−= σσ '  Eqn. 5

Where: 

 c’  =  the effective cohesion 
 φ’  =  the effective angle of internal friction 
 σ’  =  the effective stress  
 σ  =  the total stress and  
 u  =  the pore water pressure 

The soil parameters used for the clay dikes, ash dikes, sluiced ash and alluvial materials 
were derived using both current and historical laboratory test data (consolidated-undrained 
triaxial tests, direct simple shear tests, standard penetration testing data, and classification 
testing data) and Stantec’s experience with these materials in similar applications. 

Uncemented or Granular Soil 

Uncemented soils exhibit no strength at σ’=0, corresponding to c’ = 0. In the case of 
unsaturated fine grained sands, suction results in apparent cohesion, but this component of 
strength is lost upon saturation. Over a large pressure range, most granular soils have a 
curved strength envelope. Fitting a straight line through segments of a curved failure 
envelope can result in c’ > 0, but the values are applicable only over the specified range of 
effective stress.  

Several uncemented (granular) soils were encountered during our exploration that were 
unable to be sampled using undisturbed methods.  This prevented conducting triaxial testing 
to derive shear strength parameters.  Compacted bottom ash/fly ash mixture soil horizons 
were the predominant horizons encountered in the dike above elevation 810’ at the Gypsum 
Disposal Area and Bottom Ash Disposal Area, while sand, silt, silty sand, clayey sand and 
gravel horizons were encountered at varying thicknesses within the foundation alluvium 
across the entire project site.  These soils typically exhibited medium dense to very dense 
relative density (N-values ranging from 10 to 50+ blows per foot) with damp to moist moisture 
contents.  The strength and unit weight parameters for these soil horizons were determined 
from published correlations between SP test blow counts (N60), relative densities, and 
effective friction angles Φ’.  However, as discussed in Section 6.1 of this report, the SP 
testing was performed utilizing an automatic hammer and were corrected prior to applying 
them in correlations with other soil index properties.  The correction for hammer efficiency is 
a direct ratio of relative efficiencies as follows: 

⎟
⎠
⎞

⎜
⎝
⎛=

60
80

8060 NN  Eqn. 6

Stantec also corrected standardized N60 values resulting from SP testing within these 
materials for the effect of overburden pressure prior to using the data in conjunction with 
correlations for non-cohesive soil parameters.  The N60 values were normalized to vertical 
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effective overburden stresses of 2,000 pounds per-square foot.  This calculation requires an 
effective unit weight for each soil horizon multiplied by the depth of the soil horizon.  The 
relationship between the correction factor, CN, and the effective overburden stress, σ', was 
based on a relationship proposed by Liao and Whitman as referenced in Seed and Harder 
[1990]: 

Eqn. 7

Where: 

CN  =  correction factor for overburden stress 
σ' = vertical effective overburden stress (tsf) 

Consequently, the standardized corrected N-value, (N')60 is equal to: 

( ) 6060' NCN N=  Eqn. 8

 

Where: 

CN  =  correction factor for overburden stress 
(N')60 =  standardized N-value 

The N-values noted on the graphical boring logs in Appendix B and typed boring logs in 
Appendix C are calculated based on the actual blowcounts obtained in the field.  They do not 
reflect corrections for hammer efficiency or overburden stress. 

The N60 values were utilized to obtain relative densities based on relationships developed by 
Tokimatsu and Seed (1988) as shown in Figure 7 below.  NAVFAC (1982) presents a 
relationship using relative density and specific soil types to correlate angle of internal friction, 
unit weight, and void ratio as shown in Figure 7 below. Soil classifications for the correlations 
are based on laboratory testing results and visual classifications performed by the on-site 
geotechnical engineer or geologist during the drilling process.  Once the relationships for the 
angle of internal friction, unit weight, and void ratio were established, the in-situ unit weight 
was calculated based upon the natural moisture content. 

'
1
σ

=NC 
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Figure 7. Charts used to Correlate N60 to φ' 
 

Typical N60 values for the granular soils described above varied across each section.  As 
such, the unit weight and drained friction angle of each soil horizon was estimated based 
upon blow counts (N-values) from all cross-sections and using the 2/3rd rule.  The rule 
implies that approximately two-thirds of the data points fall above and one-third fall below the 
chosen parameter. 
 
Clay Materials 

For normally consolidated, saturated clays, the Mohr-Coulomb failure envelope exhibits c’ = 
0.  At effective stresses below the pre-consolidation pressure, overconsolidated clays have a 
curved failure envelope that can be represented with a straight line having c’ > 0.  However, 
overconsolidated clays in the field are often fissured and the in situ c’ is significantly smaller 
than values determined from testing of small samples in the laboratory.  To avoid progressive 
failures in overconsolidated, stiff fissured clays, remolded soil samples are recommended for 
testing; this generally results in "fully softened" strengths with c’ = 0.  Thus, in the absence of 
particle cementation/bonding, long term (drained) shearing resistance related to c’ > 0 is 
considered unreliable.  In routine geotechnical design practice, values of c’ = 0 are usually 
assumed for both normally and overconsolidated saturated clays, and for uncemented 
granular soils.  Detailed testing and characterization of a particular soil, coupled with careful 
application of the fitted strength envelopes, are necessary where values of c’ are used in a 
stability evaluation. For these analyses, c’ = 0 was used for all soils. 

From NAVFAC (1982) From Tokimatsu and Seed (1988) 
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When surficial soils have c’ = 0, shallow sliding parallel to the ground surface will be the 
critical failure mechanism (lowest factor of safety) found in a slope stability analysis.  
However, apparent cohesion in unsaturated soils and/or weak cementation is often sufficient 
to prevent shallow sliding.  This mode of failure, which might require periodic maintenance, is 
considered to be less critical in a stability analysis.  For deep seated failures, the assumption 
of c’ = 0 is routinely used for all soils. 

An effective friction angle for the lean clay dike (fill), sandy lean clay dike (fill), lean clay 
alluvium, sandy lean clay alluvium and fat clay alluvium horizons were selected based on (1) 
results of nine consolidated-undrained triaxial (CU) tests, (2) results of the SP testing and (3) 
the plasticity index of each soil.  A relationship between the plasticity index and peak friction 
angles for normally consolidated clays is shown in Figure 8 (from Duncan and Wright, 2005).  
The unit weight for the clay soil horizons were selected based on density testing of 
undisturbed samples.  The results of the testing can be found in Appendix F of this report.     

 
Figure 8. Typical Values of Peak Friction Angle Φ’) for Normally Consolidated Clays 

Sluiced Fly Ash 

Stantec performed four consolidated undrained triaxial tests and seven (7) direct simple 
shear tests on undisturbed samples of sluiced fly ash with co-mingled sluiced bottom ash.  
For the purposed of the stability analysis, the sluiced ash (fly and bottom ash) were modeled 
as one layer with a single set of shear strength parameters.  To select the representative 
strengths for sluiced ash, the methodology outlined in the US Army Corps of Engineers 
Engineer Manual EM 1110-2-1902 was used as a guide.  Failure stresses measured in the 
laboratory tests were expressed in terms of "p’-q" values, 

)''(5.0'[ 31 σσ +=p , )]''(5.0 31 σσ −=q , then an envelope was conservatively fit through the 
data.  Separate plots were created using the data generated from the consolidated undrained 
triaxial tests and the direct simple shear tests.  The selected strength parameters represent a 
failure envelope where about two-thirds of the test data falls above the envelope.  Strength 
parameter selection charts using “p’-q” plots are included in Appendix G.   

In addition, Information obtained at other TVA facilities was reviewed in selecting strength 
parameters for the sluiced fly ash deposits.  For example, as a part of the root cause 
analyses of the Kingston failure, AECOM performed 25 tri-axial compression tests with 
various consolidation techniques on hydraulically placed ash, and Law Engineering, Inc. 
completed six triaxial tests in 1995, as a part of a testing program on sluiced ash materials in 
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Dredge Cells I and III of the Kingston ash disposal area.  When plotting these test results on 
a scatter plot (see Appendix G), the resultant Ф’ for the hydraulically placed ash is on the 
order of 25 degrees.   

A friction angle (Ф’) of 25 degrees was selected for the sluiced ash encountered at the Bull 
Run disposal facilities based on the DSS plot and comparison with Kingston Fossil Plant 
data.  The saturated and moist unit weights selected for sluiced ash are 105 and 100 pounds 
per cubic foot, respectively. 

The soil parameters for the clay, ash and granular horizons modeled in the slope stability 
analyses are summarized in Table 17 and shown on the stability analysis results in 
Appendix I. 

Table 17. Selected Strength parameters for Stability Analysis 

Soil Horizon 

Saturated 
Unit Weight 

(pcf) 

Effective Stress Strength Parameters 

C’ (psf) φ’ (degrees) 
Lean Clay Dike (Fill)  126 0 33 

Sandy Clay Dike (Fill) 126 0 33 
Sluiced Fly Ash 105 0 25 

Compacted Ash Dike 105 0 33 
Lean Clay Alluvium 123 0 31 

Sandy Lean Clay Alluvium 127 0 33 
Fat Clay Alluvium 121 0 30 

Clayey Sand Alluvium 112 0 33 
Silt Alluvium 109 0 28 

Sandy Silt to Silty Sand Alluvium 107 0 29 
Sand Alluvium 120 0 33 

Gravel Alluvium 135 0 40 
 

9.3.3. Slope Stability Results 

Using the strength parameters listed in Table 17, in conjunction with the results of the 
seepage analyses, the existing dike slopes were analyzed at the nine referenced cross-
sections of the disposal areas.  The slope stability analyses were performed using SLOPE/W 
2007 to evaluate the downstream faces of the dike as applicable.  The failure surfaces were 
generated using the “Grid and Radius” method where a wide variation of trial slip surfaces 
were generated with a defined grid of possible circle centers and a defined range of radii or 
“Entry and Exit” method where failure circles were analyzed by defining ranges for potential 
failure circle entry and exit points and a defined range of radii.  

Where the surface slope is composed of cohesionless (c’ = 0) materials, an infinite slope 
failure (shallow sliding parallel to the surface) will be critical. While solutions were obtained 
for this case for two sections, as reported below, there is less concern for this potential failure 
mechanism. Suction pressures in unsaturated surface soils will often create enough apparent 
cohesion to prevent this type of failure. If shallow sliding does occur, the resulting 
deformations are unlikely to threaten the integrity of the dike and can be repaired. To force  
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the search routine to evaluate deeper failure mechanisms, the surfaces were generated 
using the “Grid and Radius” method where a wide variation of trail slip surfaces were 
generated with a defined grid of possible circle centers and a defined range of radii. 

The slope/w plots in Appendix I depict the modeled shear-strength parameters, predicted 
failure surfaces, and associated factors of safety.  The results of the analyses are included in 
Appendix I and summarized in Table 18 below.   

Table 18. Summary of Computed Factors of Safety for Slope Stability 

Cross-Section 
Exterior Slope  
Global Failure 

Exterior Slope  Non-
Global Failure Pool Elevation 

D – D’  2.1 1.4 Normal Pool 
F – F’ N/A 1.4 Normal Pool 

I – I’ 1.2 1.0 (dike) 
1.1 (embankment) Normal Pool 

K – K’ 1.2 N/A Normal Pool 
L – L’ 1.1 N/A Normal Pool 
N – N’ 1.4 1.1 Normal Pool 
O – O’ 1.4 1.1 Normal Pool 
R – R’ 1.3 1.0 Normal Pool 
S – S’ 1.2 1.1 Normal Pool 

 

The term global failure used in the table above refers to deep seated movements that would 
threaten partial or total loss of the Area 2 or 2A pool.  The slip plane in this case was 
assumed to be as close as 15 to 20 feet from the ground surface and result in a breach of 
the dike system by causing most of the upper dike and the entire lower dike to fail.   
 
The term non-global failure refers to relatively shallow slides that, while not detrimental to the 
overall stability of the dike, could progress into failures that could threaten the pool if not 
repaired.  The deepest segment of this slip surface is as close as 10 feet below the ground 
surface and this slip plane would correspond to the failure of either the upper or lower dike 
exterior slopes, or both, but not the entire dike system. It is assumed maintenance or repair 
actions can be implemented before this failure results in a breach of the dike system.    
 
The Tennessee Department of Environment and Conservation (TDEC) "Rules and 
Regulations Applied to the Safe Dams Act of 1973" provides guidance and standards with 
regards to existing dams.  The standards do not specifically address target factors of safety 
for slope stability, but instead merely indicate that the dam shall be "stable".  Based on 
discussions with TVA and to be in accordance with current prevailing practices, a minimum 
factor of safety of 1.5 was established for long term conditions using the guidelines 
presented in USACE Manual EM 1110-2-1902 “Slope Stability”. 

The results of our stability analyses show that the CCB storage facility slopes do not meet 
the established criteria for a long term factor of safety of 1.5 for a deep seated failure at 
cross-sections I-I’, K-K’, L-L’, N-N’, O-O’, R-R’ and S-S’. The lowest factors of safety were 
calculated at the downstream side of the perimeter clay lower dike surrounding the south and 
west sides of Disposal Areas 2 and 2A and along the ash dike on the south side of Area 2A. 
It should also be noted that the slope at several of these locations does not meet the 
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established factor of safety standard against piping as discussed in the Section 9.2.4.3. 
Remedial measures will be required to improve the factors of safety for both piping and 
stability. 

9.4. Results of Engineering Analysis after Conceptual Repairs 

Where the analyses of existing conditions did not result in acceptable factors of safety for 
piping and/or stability, the cross-sections were further analyzed assuming certain corrective 
measures would be implemented.  In the case of the perimeter clay dikes on the south and 
west side of Areas 2 and 2A (cross-sections I-I’, N-N’, O-O’, R-R’ and S-S’), the proposed 
corrective measures analyzed included lowering the pool in the Fly Ash Pond to elevation 
801.5 feet (a decrease of approximately 5 feet), and to elevation 795 feet (a decrease of 
approximately 11.5 feet), or the construction of a crushed stone (rip-rap) buttress along the 
downstream slope extending into the Clinch River.  Additionally, cross-sections I-I’ and S-S’ 
were analyzed with a proposed 30’ deep slurry wall installed at the crest of the upper 
perimeter dike, and also the combination of the proposed slurry wall in addition to lowering 
the pool in the Fly Ash Pond to elevation 801.5’ (section S-S’ only).   

The proposed corrective measures selected for the south dike of the Gypsum Disposal Area 
are consistent with the workplan that Stantec has prepared to address this slope.  The 
corrective measures include the construction of a crushed stone (rip-rap) buttress at the toe 
of the slope in combination with armoring of the slope above the buttress and constructing a 
reverse filter to address low factor of safety against piping on the toe of the slope.  This 
proposed repair condition was analyzed with the current pool elevation in the Gypsum 
Disposal Area of 825 feet MSL. 

Several corrective measures were considered to attempt improving the stability of the 
perimeter dike system along the west side of the Gypsum Disposal Area.  Lowering the 
Gypsum Disposal Area pool elevation to lower the phreatic surface across the perimeter 
dikes is not considered a viable option since at this time the plan is for the plant to continue 
sluicing gypsum into the stack for the next 3 to 5 years and the bottom of the stack (gypsum 
surface) is already near elevation 825 feet.  If TVA elects to construct cells within the existing 
pool area and these cells are properly lined to isolate the sluicing operation and possibly 
reduce seepage across the dikes, then this option can be reconsidered. 

Another corrective measure considered was the construction of a sub-drain along the 
exterior toe of the Gypsum Area west embankment.  However, this is not a practical option 
due to the following factors: (1) The phreatic surface elevation between the upper Gypsum 
Area embankment (818 feet) and the upper perimeter dike (809 feet) has only a slight 
gradient; (2) the phreatic surface along the toe of the west embankment is at or above the 
existing ground surface (808 feet); (3) the existing ground surface along the toe of the 
gypsum stack west embankment is practically flat (elevation 808 feet); and (4) as per permit, 
the toe drain would have to drain into the Fly Ash Pond, where the normal pool elevation is 
806.5 feet.  Based on the length and flat ground surface along the toe of the west 
embankment of Area 2A, the construction of a toe drain with adequate gradient would not be 
practical or effective in lowering the phreatic surface across the perimeter dike system. 

To simulate future operations for the next 3 to 5 years at Area 2A, stability analysis was run 
on the proposed corrective measures described above for cross-section I-I’, L-L’ and K-K’ 
assuming the pool is raised to elevation 830’.  In regards to section I-I’, both the proposed 
measures of constructing a rip-rap buttress on the exterior slope of the lower dike or 
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constructing a 30-foot deep slurry wall along the centerline of the upper perimeter dike yield 
factors of safety against sliding of 1.4 for global failures.  In order to achieve a factor of safety 
of 1.5 against global failure, a combination of corrective measures had to be modeled.  Using 
the assumed corrective measures of constructing a 30-foot slurry wall described above and 
regrading the exterior slope of the upper perimeter dike to a 3H:1V slope, which involves 
shifting the perimeter access road approximately 9 feet, a factor of safety of 1.6 is achieved 
against global failure.  For the south side of the Gypsum Disposal Area, the work plan 
Stantec has prepared for construction of a rock buttress meets the minimum factor or safety 
against sliding of 1.5 for both sections with the Area 2A pool raised to elevation 830’. 

Cross-section F-F’ on the north slope of the Gypsum Disposal Area and section D-D’ on the 
west slope of the Bottom Ash Disposal Area exhibited deficient factors of safety against 
maintenance type slope failures.  These two cross-sections were analyzed assuming 
regrading of the deficient steep slopes until a passing factor of safety was achieved.  Cross-
section I-I’ also exhibited a deficient factor of safety against a non-global failure on the ash 
embankment portion of the slope above elevation 810 feet.  Proposed remedial efforst 
analyzed to achieve a passing factor of safety included a 3H:1V configuration utilizing clay fill 
and a reverse filter to control seepage.  Stantec is currently preparing a work plan to flatten 
these slopes as part of the construction contract to improve drainage around the perimeter of 
the subject CCB storage facilities. 

Seepage and slope stability analysis of the different proposed conditions for the sections 
mentioned above were analyzed using the same parameters and search methods discussed 
in previous sections of this report.  Further discussion relative to implementation of corrective 
measures is presented in Section 10.4 ‘Slope Stability Improvement Measures’.  The results 
of the additional seepage and stability analyses are included in Appendix I and summarized 
in Tables 19-26 below. 

 

Table 19. Summary of Computed Exit Gradients and Factors of Safety against Piping 
with Fly Ash Disposal Area Pool Lowered to Elevation 801.5’ 

Cross-
Section 

Vertical 
Gradient (iv)  

at Critical  
Exit Point 

Location 
of Critical 
Exit Point Material 

Critical 
Gradient 

(icrit) FSpiping 
Pool 

Elevation 

N-N’ 0.137 Downstream 
Slope Toe 

Sandy Lean 
Clay Fill 1.046 7.6 Lowered 

Pool 

O-O’ 0.123 Downstream 
Slope Toe 

Fat Clay 
Alluvium 1.018 8.3 Lowered 

Pool 

R-R’ 0.189 Downstream 
Slope Toe Lean Clay Fill 1.0 5.3 Lowered 

Pool 

S-S’ 0.253 Downstream 
Slope Toe Lean Clay Fill 1.0 4.0 Lowered 

Pool 
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Table 20. Summary of Computed Exit Gradients and Factors of Safety against Piping 
with Proposed Buttress Constructed on Downstream Slope 

Cross-
Section 

Vertical 
Gradient (iv)  

at Critical  
Exit Point 

Location 
of Critical 
Exit Point Material 

Critical 
Gradient 

(icrit) FSpiping 
Pool 

Elevation 
I-I’ 
 0.172 Downstream 

Slope Toe Lean Clay Fill 1.0 5.8 Normal Pool

N-N’ 0.206 Downstream 
Slope Toe 

Sandy Lean 
Clay Fill 1.046 5.1 Normal Pool

O-O’ 0.219 Downstream 
Slope Toe 

Fat Clay 
Alluvium 1.018 4.7 Normal Pool

R-R’ 0.056 Downstream 
Slope Toe Lean Clay Fill 1.0 17.9 Normal Pool

S-S’ 0.082 Downstream 
Slope Toe 

Lean Clay 
Alluvium 1.0 12.2 Normal Pool

 

Table 21. Summary of Computed Exit Gradients and Factors of Safety against Piping 
with Proposed Slurry Wall and Combination of Remedial Measures 

Cross-Section 

Vertical 
Gradient (iv)  

at Critical  
Exit Point 

Location 
of Critical 
Exit Point Material 

Critical 
Gradient 

(icrit) FSpiping 
Pool 

Elevation 
S-S’  

(Slurry Wall) 0.214 Downstream 
Slope Toe 

Lean Clay 
Alluvium 1.0 4.7 Normal Pool

S-S’  
(Slurry Wall and 
Lowered Pool) 

0.120 Downstream 
Slope Toe 

Lean Clay 
Alluvium 1.0 8.3 Lowered 

Pool 

I-I’ 
(Slurry Wall) 0.377 Downstream 

Slope Toe 
Lean Clay 

Fill 1.0 2.7 Normal Pool

I-I’ (Slurry Wall, 
3H:1V Dike Re-
grade, Raised 

Pool) 

0.373 Downstream 
Slope Toe 

Lean Clay 
Fill 1.0 2.7 Raised Pool
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Table 22. Summary of Computed Global Factors of Safety for Slope Stability 
Assuming Proposed Repairs 

Cross-
Section 

Ash Pond 
Pool 

Lowered to 
801.5’ 

Crushed 
Stone 

Buttress 
30’ Deep 

Slurry Wall 

30’ Deep Slurry 
Wall, 3H:1V Dike 
Regrade, Raised 

Pool to 830’ 

30’ Deep Slurry 
Wall and Pool 

Lowered to 
801.5’ 

I – I’ N/A 1.5 1.5 1.6 N/A 
N – N’ 1.6 1.7 N/A N/A N/A 
O – O’ 1.6 1.8 N/A N/A N/A 
R – R’ 1.5 1.7 N/A N/A N/A 
S – S’ 1.4 1.7 1.4 N/A 1.5 

 

Table 23. Summary of Computed Exit Gradients and Factors of Safety against Piping 
with Proposed Buttress Constructed on South Side of Gypsum Stack 

Cross-
Section 

Vertical 
Gradient (iv)  

at Critical  
Exit Point 

Location 
of Critical 
Exit Point Material 

Critical 
Gradient 

(icrit) FSpiping 
Pool 

Elevation 

K-K’ 0.518 Downstream 
Slope Toe Ash Dike 0.708 1.4* Normal Pool

L-L’ 0.040 Downstream 
Slope Toe Sluiced Ash 0.708 17.7 Normal Pool

* The work plan prepared by Stantec for the buttress and armoring of the south slope of the 
Gypsum Disposal Area includes a reverse filter in the area of low factor of safety against 
piping to control seepage.  This filter cannot be modeled in SeepW to raise the Factor of 
Safety against piping, but construction of the filter will raise the F.S. for piping above the 
minimum target of 3.0. 

Table 24. Summary of Computed Exit Gradients and Factors of Safety against Piping 
with Proposed Buttress Constructed on South Side of Gypsum Stack and Gypsum 

Disposal Area Pool Raised to Elevation 830’ 

Cross-
Section 

Vertical 
Gradient (iv)  

at Critical  
Exit Point 

Location 
of Critical 
Exit Point Material 

Critical 
Gradient 

(icrit) FSpiping 
Pool 

Elevation 

K-K’ 0.719 Downstream 
Slope Toe Ash Dike 0.708 1.0* Raised Pool

L-L’ 0.050 Downstream 
Slope Toe Sluiced Ash 0.708 14.2 Raised Pool

* The work plan prepared by Stantec for the buttress and armoring of the south slope of the 
Gypsum Disposal Area includes a reverse filter in the area of low factor of safety against 
piping to control seepage.  This filter cannot be modeled in SeepW to raise the Factor of 
Safety against piping, but construction of the filter will raise the F.S. for piping above the 
minimum target of 3.0. 
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Table 25. Summary of Computed Global Factors of Safety 
for Slope Stability with Proposed Buttress Constructed 

on South Side of Gypsum Stack 

Cross-Section 
Gypsum Disposal 

Area Pool 825’ 
Gypsum Disposal 

Area Pool 830’ 
K – K’ 1.7 1.5 
L – L’ 2.3 2.2 

 

Table 26. Summary of Computed Maintenance Factors of Safety for 
Slope Stability with Proposed Slopes Reconfiguration 

Cross-Section Slopes Regrade to 2.5:1 Slopes Regrade to 3:1 
D – D’ 1.9 N/A 
F – F’ N/A 2.3 
I – I’ N/A 1.6 (Fill) 

 

Table 27. Summary of Computed Global Factors of Safety for Slope 
Stability for Varying Ash Pond Pool Levels 

Cross-
Section 

Ash Pond Pool at 
Elev. 806.5’ 

Ash Pond Pool 
Lowered to Elev. 

801.5’ 

Ash Pond Pool 
Lowered to Elev. 

795’ 
N – N’ 1.4 1.6 1.9 
O – O’ 1.4 1.6 1.9 
R – R’ 1.3 1.5 1.8 
S – S’ 1.2 1.4 1.7 

 

10. Conclusions and Recommendations 

10.1. Area 1 – Bottom Ash Disposal Area  

10.1.1. Historical Information 

Area 1 was initially utilized to store sluiced fly ash when the BRF plant went online in 1966.  
In 1980, Area 1 was modified to receive dredged material from Area 2 (fly ash), and in 1981 
it was used as a fly ash settlement pond which discharged into an ash channel.  The 
northeast corner of Area 1 received sluiced bottom ash and a channel traversing along its 
east side conveyed the bottom ash to Area 2 (current operations).  In 1985, the settlement 
pond in Area 1 ceased receiving sluiced ash and was filled with bottom ash.  From 1988 to 
2004, bottom ash was temporarily stacked in this area prior to going to Area 2A for disposal.  
From 2004 to present all bottom ash not sold is stacked in Area 1. 
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According to historical information, slippage and settlement was observed along the south 
dike in 1981.  Also, several slides were noted on the upper dike in 1998, although the 
records do not indicate on which side of Area 1 this occurred.  

10.1.2. Subsurface Conditions and Stability Analyses 

The lower and upper dikes extend along the west side of Area 1 are similar to the Area 2 and 
2A perimeter dikes.  However, the Area 1 dikes have flatter slopes and, in fact, the top of the 
lower dike in the north portion of Area 1 slopes down toward the river instead of forming a flat 
intermediate bench as is the case in Areas 2 and 2A.  The subsurface conditions within the 
dikes and foundation deposits next to Area 1 are similar to those encountered in Area 2 
dikes.  The dikes were constructed using clayey soil and the foundation conditions are as 
discussed previously in Section 8.2. 

The subsurface conditions within the original pool area consist of cyclic sequences of bottom 
ash, fly ash and bottom ash mixed with fly ash layers, underlain by alluvial clays and sands.  
Depending on boring location, the presumed top of sluiced ash originally deposited in this 
area was found at elevations ranging approximately from 788 feet in Boring STN-15 to 810 
feet in Borings STN-9 and STN-14.   

The stability of the perimeter dikes built along the Clinch River bank was evaluated using 
two-dimensional limit equilibrium methods of analysis, assuming static, long-term and fully 
drained conditions within the existing dikes and foundation soils.  The slope stability 
calculations for existing conditions along Section D-D’ of the perimeter dike produced a factor 
of safety of 2.1 against sliding, which is above the minimum acceptable value.   

Above elevation 810 feet, the lower portion of the west slope of Area 1 has a 1.5H:1V slope 
up to elevation 818 feet.  Although the factor of safety for global stability above elevation 810 
feet is above 1.5, the factor of safety for a shallow (or local) failure is 1.4 due to the steep 
slope.  This factor of safety for shallow failure should also apply to other sites within Area 1 
where bottom ash stacks have similar steep slopes. 

10.2. Area 2 - Fly Ash Pond 

10.2.1. Historical Information 

The Fly Ash Pond was originally developed as wet ash disposal area located on the 
floodplain of the Clinch River along with Area 1.  The principal initial feature of the disposal 
area was a 15-foot (±) high earthen dike constructed along the east flank of Clinch River and 
what is now the north flank of Bull Run Creek.  The top of dike elevation was 800 feet and 
the interior and exterior dike slopes were 2H:1V.  The dike was later expanded vertically 
toward the pool to a maximum crest elevation of 810 feet also using 2H:1V slopes.  Available 
design or as-built information shows that no under-drain features were installed to control 
seepage across the dikes.  At the present, the normal pool elevation of the pond is 
806.5 feet. 

According to historical information, the upper dike was constructed partially on top of the 
lower dike and partially on bottom, fly ash or earthen fill material placed after undercutting 
ash deposits.  Also, it was not uncommon to stack ash inside the pool up to elevation 825 
feet.  Seepage or wet and soft areas have been observed on the west and south dikes at  
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various times from 1976 to 2009.  A slump of the Bull Run Creek bank, or exterior slope of 
the lower south dike, was also observed near the southeast corner of the pond during the 
Phase 1 assessment. 

10.2.2. Subsurface Conditions and Slope Stability Analyses 

Boring and survey information obtained during this exploration generally confirms the 
information provided by the historic documents relative to the materials used to construct the 
dikes and geometry of the dikes.  The dikes were constructed with clayey soil and using 
2H:1V slopes.  The lower dike was constructed mostly on top of alluvial clay deposits 
underlain by alluvial sands and gravel.  The foundation deposits directly under the upper dike 
vary in terms of material types and consistency.  These deposits consist of clayey soil (top of 
lower dike), bottom ash, fly ash, or a combination thereof.  The lateral extent of the different 
foundation conditions is unknown.  The consistency of the clayey dike material and 
foundation deposits varies from soft to very stiff.  The ash deposits and alluvial sand range 
from very loose to very dense in terms of relative density. 

Data obtained from instrumentation installed within the dikes and foundation deposits show 
high phreatic levels.  These conditions are a result of the high Fly Ash Pond normal pool 
elevation (806.5 feet) with respect to the top of the upper dike (810 feet) and the lack of 
seepage control measures (under-drain features) within the dikes.  It is also possible the 
uncontrolled seepage across the upper dike is the source of wet conditions observed along 
the top (elevation 800 feet) of the lower dike. 

The stability of the dikes was evaluated using two-dimensional limit equilibrium methods of 
analysis, assuming static, long-term and fully drained conditions within the existing dikes and 
foundation materials.  The slope stability calculations for existing conditions along four typical 
cross sections of the dikes produced factors of safety against sliding ranging from about 1.2 
to 1.4, which are below the minimum acceptable value that current USACE criteria requires 
for long-term loading conditions.  The low factors of safety for the perimeter dikes are a result 
of high phreatic levels described in the previous paragraph, lack of under-drain features to 
control seepage across the dike, steepness of exterior slopes, and shear strength of the dike 
material.   

10.2.3. Seepage Analyses 

Seepage analyses were performed on selected cross sections of Area 2 to estimate seepage 
gradients for the evaluation of piping potential, and pore water pressures within dike and 
foundation soils used in slope stability analyses.  The analyses were performed for steady-
state seepage through saturated and unsaturated soils.  The lowest factors of safety against 
piping, computed for the surficial 3 to 5 feet of soil in these areas, ranged from 2.4 to 4.7.  
According to USACE design criteria for dams (EM 110-2-1901), the target minimum factor of 
safety against piping is 3.0. 

10.3. Area 2A - Gypsum Disposal Area 

10.3.1. Historical Information 

Area 2A was created in 1981 after a divider dike was constructed to divide Area 2.  Prior to 
its creation and until 1989, Area 2A received mostly sluiced ash.  Bottom ash from Area 1 
was dry stacked in Area 2A from 1989 until 2004.  Construction of the Gypsum Disposal 
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Area began in 2006 and the facility went online in late 2008.  The more recent Area 2A dikes 
were constructed mostly over sluiced ash deposits, although certain areas of these deposits 
appear to have filled over with dry ash before the dikes were constructed.     

The south dike of the gypsum disposal area was constructed over sluiced ash deposits that 
extend into the Fly Ash Pond (Area 2) well beyond the toe of the dike.  The design of the 
Gypsum Disposal Area included the construction of sand columns within the sluiced ash 
foundation deposits to reduce the potential for slope instability of the south dike during 
construction due to excessive pore pressure buildup.  The design also specified the 
construction of under-drain features to control seepage across the dike.  The seepage 
control measures consisted of perimeter drains discharging into finger drains which in turn 
discharged seepage water along the exterior slope of the east, west and south dikes.  

As construction was being completed in 2007, seepage through the lower portion of the 
south dike caused sloughs along the exterior toe.  As a result, some of the seepage control 
features were modified, new features were added and the sloughing was repaired.  However, 
new sloughing developed along practically the same areas of the south dike on October 6, 
2009.   

Observations made during 2009 identified several areas or features of concern along both 
the exterior and interior slopes of the dikes.  Some of the concerns identified in 2009 have 
been already corrected, or work plans have already been issued to correct them.  Other 
concerns are subject of this exploration.  Outstanding concerns aside from global stability of 
some of the dike slopes are poor surface drainage conditions on the exterior intermediate 
benches of the Gypsum Disposal Area and the top of the lower dike along the west side of 
Area 2A.  

10.3.2. Subsurface Conditions and Stability Analyses  

The dikes of the Gypsum Disposal Area were constructed using bottom ash mixed with fly 
ash over sluiced ash deposits.  The sluiced ash deposits are underlain by alluvial clays, silts 
and sands. The dike material appears to be well compacted based on SPT information 
obtained in several borings.  Conversely, N-values obtained from standard penetration tests 
performed within the sluiced ash range from 0 to 5 blow per foot, indicating a very loose to 
loose relative density.  The consistency of the alluvial deposits is generally very soft to 
medium stiff. 

The subsurface conditions of the dikes located along the west side of the Gypsum Disposal 
Area are similar to those encountered under the dikes that form the west and south sides of 
Area 2.  These conditions are described in Section 8.4 of this report.    

The slope stability calculations produced factors of safety against sliding below 1.5 -- the 
minimum acceptable value that current USACE criteria requires for long-term loading 
conditions -- for the south dike of the Gypsum Disposal Area and the perimeter dikes (top 
elevation 810 feet) constructed along the Clinch River bank and the drainage channel that 
separates Area 1 and 2A.  The low factors of safety for the south slope of Area 2A are 
caused by the low shear strength of the foundation material (sluiced ash), relatively high 
phreatic levels near the dike toe and sloping ash pond bottom next to the west side of the 
south slope.  The low factor of safety calculated for the perimeter dikes of Area 2A is a result 
of steep slope conditions and high phreatic levels due to lack of seepage control measures 
within the dikes. 
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Above elevation 810 feet, the lower portion of the north and west slope of Area 2A has a 
1.5H:1V slope up to elevation 818 feet.  Although the factor of safety for global stability 
above elevation 810 feet is above 1.5, the factor of safety for a shallow (or local) failure is 1.4 
for the north side and 1.1 for the west side.  Obviously, if the dike below elevation 810 feet 
fails, the slope above 810 feet may also fail. 

10.3.3. Seepage Analyses 

Seepage analyses were performed on two south dike cross sections of Area 2A to estimate 
seepage gradients for the evaluation of piping potential, and pore water pressures within dike 
and foundation soils used in slope stability analyses.  The analyses were performed for 
steady-state seepage through saturated and unsaturated soils.  The factors of safety against 
piping computed for the surficial 3 to 5 feet of soil near the toe of the south dike were 2.6 for 
Section L-L’ and 1.9 for Section K-K’, which are lower than the target minimum factor of 
safety against piping of 3.0. 

A similar analyses was performed for Section I-I’ of the perimeter dike located next to Clinch 
River.  The factor of safety against piping computed for the surficial 3 to 5 feet of soil near the 
toe of the lower dike was 1.8 for Section I-I’.   

10.4. Slope Stability Improvement Measures 

10.4.1. Area 2 – Fly Ash Pond 

After reviewing different corrective measures, Stantec considered one corrective action and 
two construction measures that could improve the stability of the Area 2 dikes.  The factors of 
safety against sliding were then calculated for the typical dike cross sections after the 
corrective measures are applied independently.     

If the normal pool elevation of the Fly Ash Pond is permanently lowered five feet (to 801.5 
feet), as a corrective action to lower the phreatic level across the dikes, the improved 
calculated factors of safety range from 1.4 to 1.6.  Also, lowering the normal pool elevation 
by five feet would result in an acceptable factor of safety against piping.  Based on 
information provided by TVA, the required free water volume of the ash pond is maintained 
provided the pool is not lowered below 801 feet.  Therefore, since ash would continue to be 
sluiced into the pond, lowering the pool permanently will probably require dredging ash out of 
the pond in the near future.  In addition, the pool would need to be lowered at a prescribed 
rate to prevent rapid drawdown failures of the dike interior slopes and the south dike of the 
Gypsum Disposal Area.   

Constructing a rock buttress on the exterior slope of the lower dike would raise the factors of 
safety against sliding above 1.5.  A buttress crest elevation of 800 feet and a slope ranging 
from 3H:1V to 4H:1V extending approximately 90 to 110 feet into the Clinch River and Bull 
Run Creek as measured from the outside crest of the lower dike would be required.  If at the 
same time a reverse filter is placed near the exterior toe of the lower dike, the recommended 
minimum factor of safety against piping would also de attained.  Most of the buttress would 
be constructed within US waters, which would require submitting and attaining an 
encroachment permit from federal and state regulatory agencies.         
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Another construction measure TVA may consider would be to construct a cement-bentonite 
slurry or cutoff wall through the crest of the upper dike.  The purpose of the slurry wall would 
be to control seepage across the two dikes by constructing a two-foot (±) thick barrier that 
extends approximately 30 feet into the ground.  Constructing a slurry wall would initially 
lengthen the path of the pool water seeping across the dikes and lower the phreatic surface 
outside the upper dike to approximate elevation 798 feet, or about 3 feet above the normal 
pool elevation of Melton Hill Reservoir.  The engineering analysis of the case analyzed at 
cross-section S-S’ shows that the resultant factor of safety against sliding would increase to 
1.4, however, if the slurry wall was constructed in conjunction with permanently lowering the 
Ash Pond pool to elevation 801.5 feet, then the resultant factor of safety against sliding 
would increase to 1.5, the minimum target factor of safety.  The factor of safety against 
piping would also be raised to 4.7 and 8.3, respectively, for the two conditions described 
above.  The cost of a slurry wall is dependent on the depth, length, and width of wall, site 
geological and hydrological characteristics, available workroom, selected backfill material 
and other ancillary costs such as site restoration and disposal.  The typical cost of a cement-
bentonite slurry wall ranges from $3.00 to $6.00 per square foot.  Economies of scale should 
apply in this case.  

10.4.2. Area 2A – Gypsum Disposal Area 

At TVA’s request, Stantec has prepared a work plan to improve the stability of the south dike 
of the Gypsum Disposal Area.  The work plan consists of constructing a rock buttress in the 
fly ash pond next to the toe of the south dike and armoring the south slope from elevation 
808 feet up to 825 feet.   

The preparatory work to construct the buttress includes removing the sloughed material 
(vegetative and clay cover).  The combination of the constructed buttress and a reverse filter 
constructed immediately below the toe of the dike and the slope armoring will attain an 
acceptable factor of safety against piping of the ash material.  The work plan also calls for 
placing a geogrid layer over the sluiced ash surface below the reverse filter to reduce 
buttress rock fragment penetration into the wet ash.    

According to engineering analyses, after constructing the buttress and reverse filter as 
shown on the work plan, the factor of safety against sliding for long term loading conditions 
would rise to 1.7 in Section K-K’ and to 2.3 in Section L-L’, assuming the pool elevation 
within the Gypsum Disposal Area is at elevation 825 feet.  The resulting factor of safety 
against piping would be above 17 for Section L-L’, and below 3.0 for Section K-K’ before the 
graded filter is installed to control piping.  If the pool is raised to elevation 830 feet, the 
calculated factor of safety against sliding is 1.5 in Section K-K’ and 2.2 in Section L-L’, and 
the factor of safety against piping would be above 14 for Section L-L’, and below 3.0 for 
Section K-K’ before the graded filter is installed to control piping.   As mentioned above, the 
work plan prepared by Stantec for the buttress and armoring of the south slope of the 
Gypsum Disposal Area includes a reverse filter in the area of low factor of safety against 
piping to control seepage.  This filter cannot be modeled in SeepW due to its thickness and 
program limitations, but construction of the filter will raise the F.S. for piping above the 
minimum target of 3.0. 

The purpose of the armoring is to prevent sloughing of the south slope due to uncontrolled 
seepage emerging from the south dike.  The armoring will consist of removing the clay cover 
and undercutting the underlying ash approximately two feet and backfilling the excavation 
with reverse filter materials and crushed stone. 
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High phreatic levels were also observed in areas of the dike that extend north of the Fly Ash 
Pond, along the west side of Area 2A.  The exterior slope of the lower dike in this area is also 
2H:1V.  Therefore, the construction measures described above for the perimeter dikes of 
Area 2 would need to be extended to near the northwest corner of Area 2A. 

It is recommended that the north dike be graded back above elevation 810 feet using 3H:1V 
slopes and an intermediate bench near elevation 825 feet.  The resultant factor of safety 
against shallow failure for the graded slope is 2.3.  The intermediate bench should be graded 
such that surface runoff is directed toward the east.  These measures would eliminate 
sloughing and erosion problems experienced in this area during 2009.  It is also 
recommended that the west embankment above elevation 810 feet be graded to 3H:1V slope 
using clay fill and a reverse filter.  The resultant factor of safety against non-global failure for 
the final grade after fill is 1.6.  This repair work is to be added to a current work plan 
scheduled to be implemented in the spring of 2010.    

10.4.3. Area 1 – Bottom Ash Disposal Area 

Those areas within this CCB disposal facility where existing slopes are 2H:1V or steeper 
should be graded back to flatter slopes to improve the factor of safety against shallow or 
local failure; provide safer conditions for maintenance operations and prevent sloughing and 
surface erosion.  Flattening of the steep slopes observed along the west side of Area 1, 
above elevation 810 feet will be added to a current work plan scheduled to be implemented 
in the spring of 2010.      

10.5. Long Term Stability of Perimeter Dike Slopes and South Dike Area 2A   

As discussed earlier, the calculated factors of safety against sliding and piping for portions of 
the perimeter dikes are below the recommended minimum values.  The less than acceptable 
factors of safety appear to be a result of a combination of the following factors: (1) high 
phreatic levels, (2) lack of under-drain features to control seepage across the dike, (3) 
exterior dike slope steepness and (4) shear strength of the dike material.  Based on the 
cross-sections selected for stability analysis, the low factors of safety apply to dike areas 
extending from the southeast corner of Area 2 to the northeast corner of Area 2A.  It appears 
that low phreatic conditions and flatter exterior dike slopes existing along the west side of 
Area 1 result in factors of safety at or above recommended minimum values. 

This report discusses briefly certain options TVA may consider to improve the stability of 
perimeter dike areas not meeting the recommended criteria for maintaining long term stability 
against slope failure and soil piping.  In order to determine more specifically the dike areas 
exhibiting less than acceptable factors of safety and to select corrective measures, it is 
anticipated that additional geotechnical exploration and engineering analyses may need to 
be performed.  Most of the additional work will probably consist of installing additional 
piezometers to better define the lateral extent of the high phreatic conditions.  The additional 
borings may also provide further information relative to the subsurface conditions directly 
below the upper perimeter dike.     

The stability and seepage analyses of the Gypsum Stack Disposal Area south dike were 
performed based on our understanding of historical information describing the seepage 
control measures (under-drain system) installed within the pool and the assumption that the 
under-drain system is and will be functional during the service life of the facility.  It is critically  
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important that all instrumentation be read periodically and pool elevations recorded at the 
same time.  A geotechnical engineer should review this information and perform additional 
engineering analyses of the different dikes as necessary.      

11. Closure 

The root cause analysis of the December 22, 2008 dredge cell pond failure at TVA’s 
Kingston Fossil Plant identified four main destabilizing factors contributing to the breach of 
the containment dike and subsequent failure.  Stantec’s scope of work included a review of 
the historic documentation, results of the drilling and laboratory testing program, and current 
dike configurations with respect to these contributing factors to asses the potential for these 
conditions to exist at the BRF CCB disposal facilities.  The review focuses on the conditions 
encountered within Areas 1, 2 and 2A.      

• Weak Silt/Ash Foundation – It is our understanding the BRF plant has historically 
discharged ash into Areas 1, 2 and 2A via discharge points in the northeast corner of 
each area.  Consequently, there is the potential that weak silt/ash deposits may have 
formed under the different areas.  Sluiced ash over soft weak alluvial material was 
noted in some of the borings; however, the SPT samples did not encounter a 
transition zone between the two materials that would be considered as a particularly 
adverse condition.  The sluiced ash deposits are a factor contributing to the lower 
factors of safety against sliding calculated from the stability analysis of the Gypsum 
Disposal Area south dike.  However, the contact between the sluiced ash and the 
weak alluvial materials is too deep (too far below the bottom of the dikes) to be 
considered as a likely contributing factor, unless the height of the Area 2A dike is 
increased significantly. 

• Hydraulically Placed, Loose, Wet Ash – Hydraulically placed, wet ash was 
encountered below the upper perimeter dike of Areas 1, 2 and 2A and under the 
Gypsum Disposal Area dikes.  Its presence is a contributing factor affecting the 
stability of the Gypsum Disposal Area south dike but not so for the perimeter dikes.  
This report includes recommendations that will result in obtaining acceptable factor of 
safety against sliding for the south dike. 

• Increased Loads Due to Embankment/Fill Height – This factor is not applicable for the 
BRF CCB disposal facilities unless TVA decides to raise the height of the Gypsum 
Disposal Area dikes. 

• Embankment Geometry Setback – This factor is applicable because there is a 
setback between the perimeter dike of the Fly Ash Pond and the south dike of Area 
2A.  The potential impact of this factor on the stability of the Area 2A south dike is 
being addressed by a work plan being prepared concurrently with this report.  When 
implemented, the work plan will result in acceptable factors of safety against sliding 
and piping provided the Area 2A dikes are not raised. 

The scope of Stantec’s services did not include an environmental assessment or 
investigation for the presence or absence of wetlands and hazardous or toxic materials in the 
soil, surface water, groundwater or air, on below or around the project sites.  Any statements 
in this report or on the boring logs regarding odors noted or unusual or suspicious items or 
conditions observed are strictly for the information of the client. 
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These conclusions and recommendations are based on data and subsurface conditions from 
the borings advanced during this investigation using that degree of care and skill ordinarily 
exercised under similar circumstances by competent members of the engineering profession.  
The boring logs and related information presented in this report depict approximate 
subsurface conditions only at the specific boring locations noted and at the time of drilling.  
Conditions at other locations may differ from those occurring at the boring locations.  Also, 
the passage of time may result in a change in the subsurface conditions at the boring 
locations. 

The scope of this evaluation was limited to consider only the potential risks to the facilities 
due to excessive seepage and slope instability under long-term, steady-state seepage 
loading conditions.  The stability of the facilities during a potential earthquake was not 
analyzed.  This assessment did not consider potential failure modes related to spillway 
capacity and overtopping or seepage along penetrations through the embankment (including 
the buried spillway pipes).   
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July 13,2004

Mr. Ron Purkey
Tennessee Valley Authority
1101 Market Street, LP-ZG
Chattanooga, TN 37402

Subject: Report of Geotechnical Exploration
Ash Disposal Area
TVA Bull Run Fossil Plant
Clinton, Tennessee
MACTEC Proj ect 304304102A 0l

Dear Mr. Purkey:

We at MACTEC Engineering and Consulting, Inc., (MACTEC) are pleased to submit this Report
of Geotechnical Exploration for your project. Our services, as authorized through TAO
No. MAC-0696-00054, were provided in general accordance with our proposal number
Prop04Knox/162 dated May 3, 2004.

This report reviews the information provided to us, discusses the site and subsurface conditions,
and presents our results of field and laboratory testing of the materials at the existing Ash Disposal
Area. The Appendices contain a brief description of the Field Exploratory Procedures, a Key Sheet
and Test Boring Records, Cone Penetrometer Test Results, the Laboratory Test Procedures, and the
Laboratory Test Results.

We anticipate further dialog and interaction with your team and will be happy to provide additional
information or interpretation of the data and recommendatiols presented herein which may be
necessary.

We will be pleased to discuss our results with you and would welcome the opportunity to provide
the engineering services needed to successfully complete your project.

Sincerely,
MACTEC ENGINEERING AND CONSULTING. INC.
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Chief Engineer - Tennessee

CTJ/HAB/CDT:sjm

1725 Louisville Drive. Knoxville, TN 37921-5904
865-588-85,14 . Fax: 865-588-8026

C. Todd(Jdstice, E.I.T
Project Professional
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EXECUTIVE SI]MMARY

MACTEC was selected by the Tennessee Valley Authority (TVA) to perform a geotechnical
exploration for the existing Ash Disposal Area at the Bull Run Fossil Plant near Clinton,
Tennessee. The objectives of our exploration were to determine the subsurface conditions at the
site, to obtain data to evaluate the strength and hydraulic conductivity characteristics of the ash

materials and alluvial soils, and also to evaluate the consolidation characteristics of the alluvial
soils.

The exploration consisted of drilling a total of thirteen geotechnical test borings, installing one
piezometer, and performing 13 Cone Penetrometer Test (CPT) probes at 1l selected locations. The
major findings and recommendations of our geotechnical exploration are as follows:

The test borings typically encountered ash and intervals of fill soils
overlying alluvial and residual soils. The ash was typically comprised of
silt and sand sized particles with lesser percentages of clay and gravel
sized particles. The consistency and relative density of the ash varied from
very soft to firm and very loose to dense. The fill soils were typically
comprised of silty clay with shale fragments, and silty sand. The fill soils
are judged to generally be of stiff consistency and loose relative density.
The underlying alluvial soils were typically comprised of clays, silts, and

sands with varying percentages of gravel. The alluvial soils are judged to
have very soft to very stiff consistencies and very loose to very dense
relative densities. The residual materials consisted of shale and silty clay
with varying percentages of limestone fragments. The consistency of the
residuum varied from verv soft to verv hard.

Ground-water was -"uru."O in the ** Oorrnrs at the time of drilling.
Table 2 summarizes the recorded ground-water data. A piezometer
identified as B-2P was installed near boring location B-2 (see Figure 2:

Boring Location Plan). A 24-hour water level reading was recorded at

location B-2P. Long-term ground-water levels can be obtained at this
location.

o Cone Penetrometer Test soundings were performed at locations near the
geotechnical test borings and at other selected locations. The test locations
are shown on Figure 2: Boring Location Plan. A discussion of the test
results is found in Section 7.0. The CPT results are found in Appendix C.

This summary is only an overview and should not be used as a separate document or in place of
reading the entire report, including the appendices.
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1.0 INTRODUCTION

This report presents the findings of our subsurface exploration and field and laboratory testing

recently performed for the existing Ash Disposal Area at TVA's Bull Run Fossil Plant. Our

services were authorized bv Mr. Ron Purkev of TVA.

2.0 OBJECTIVES OF EXPLORATION

The objectives of our exploration were to characterize the subsurface conditions at the Ash

Disposal Area, and to obtain data to aid in the evaluation of the strength and hydraulic conductivity

characteristics of the ash materials and alluvial soils and to evaluate the consolidation

characteristics of the alluvial soils. An assessment of site environmental conditions. or an

assessment for the presence or absence of pollutants in the soil, bedrock, surface water, or ground

water of the site was beyond the proposed objectives of our exploration.

3.0 SCOPE OF EXPLORATION

The scope of our exploration was based on our proposal number Prop04Knoxll62 dated May 03,

2004, and the geotechnical scope of work outlined in the project's scope of work prepared by TVA

and Parsons E & C. It included the followins:

3.1 DRILLING AND SAMPLING

The subsurface exploration for this project consisted of drilling and sampling nine geotechnical

borings (designated B-1 through B-3, and B-5 through B-10), four offset geotechnical borings

(designated B-1A, B-3A, B-8A, and B-10A), and drilling and installing one piezometer,

(designated B-2P). The boring locations are shown on Figure 2: Boring Location Plan. TVA and

Parsons E & C located the borings in the field, and determined the coordinates and ground surface

elevations at the geotechnical boring locations relative to mean sea level (msl) using surveying

techniques.

The borings were drilled with an all-terrain vehicle (ATV) mounted Central Mine Equipment

(CME) Model 55 drill rig in general accordance with the procedures described in Appendix A.

Standard Penetration Tests (SPTs) were performed in the geotechnical borings using a CME

automatic hammer. The SPTs were performed using standard 2.00-inch OD split spoons with
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1.38-inch ID barrels (i.e., no room for liners in the banels). SPTs were performed at 3-foot

intervals.

Three-inch-diameter relatively undisturbed (Shelby tube) samples were obtained from

representative cohesive soils in the geotechnical borings. The Shelby tubes were pushed into the

bottoms of the boreholes at the desired sampling depth. The samples were then sealed with wax

and capped at both ends to minimize changes in the structure and moisture content of the samples.

A 3.5-inch OD, 3-inch ID split spoon with liner was used to sample the ash at varying depths. The

spoon was pushed into the bottoms of the boreholes at the desired sampling depths. The ash

samples, enclosed in the liners, were then sealed with wax at both ends and capped to minimize

changes in the structure and moisture content of the samples.

3.2 MEASUREMENT OF GROUND.WATER LEVELS

Ground-water levels in the geotechnical borings were generally measured and recorded when first

encountered (at the time of drilling). Twenty-four-hour ground-water readings were not recorded

in the geotechnical borings due to the introduction of water into the boreholes during drilling, and

the necessity of grouting the borings immediately after termination of the borings. The recorded

ground-water levels are discussed in Section 9.0 and are summarized in Table 2.

3.3 PLUGGING AND ABAI\DONMENT OF BOREHOLES

Upon completion of drilling and sampling, the geotechnical boreholes were plugged with a Type I

Portland cement-bentonite grout mixture using a tremie pipe method. The borings were backfilled

in general accordance with the requirements specified by TVA. During plugging and abandonment

precautions were taken to stabilize against cave-ins prior to and during plugging procedures,

however, it was observed that at a few of the boring locations portions of the ash profiles collapsed

(caved-in) within the borings due to the behavior of the saturated ash. However, it is noted that the

alluvial and residual soil profiles encountered underlying the intervals of ash were successfully

srouted.
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3.4 CONE PENETROMETER TESTING (CPT)

July 13,2004

Thirteen CPT soundings were performed to supplement the data obtained from the geotechnical

borings. The CPT locations are shown on Figure 2: Boring Location Plan. Eleven soundings were

performed near geotechnical test boring locations while two were performed at other selected

locations in ash disposal area. The CPT results are found in Appendix C. A discussion of the test

results is found in Section 7.0.

CPT soundings were performed using an electric penetrometer with pore pressure measurements.

The cone penetrometer equipment was mounted on a track vehicle. Continuous data was recorded

with a computerized data acquisition system. Pore pressure measurements were performed to

evaluate the rate of pore pressure dissipation within the ash and underlying soils.

3.5 LABORATORY TESTING

This section outlines the geotechnical laboratory testing program. The discussion and summary of

the results of the laboratory testing program are found in Section 8.0. The laboratory testing

procedures and laboratory test results are included in Appendix D.

o 42 Natural Moisture Content Tests
o 5 Unit Weight with Moisture Content Tests
o 4 Specific Gravity Tests
o 8 Atterberg Limits Tests
o l7 Paticle Size Distribution Tests
o 4 Consolidated Undrained Triaxial Compression (CU) Tests
o 4 Falling Head Permeability Tests
o 1 Consolidation Test

4.0 PROJECT II\FORMATION AND SITE CONDITIONS

Project information was provided to us by TVA and Parsons E & C in the form of a Subsurface

Exploration document and a boring location plan. The existing Ash Disposal Area is bordered by

the Clinch River to the west and Bull Run Creek to the south and is located just south of the Bull

Run Fossil Plant. The ground surface elevation varies by as much as about 30 feet in the areas of

our exploration program. The locations of our exploration included areas 2A and 1 of the disposal

facility.
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5.0 AREA AND SITE GEOLOGY

The Bull Run Fossil Plant is located in the Appalachian Valley and Ridge Physiographic Province.

This province extends as a continuous belt from Central Alabama, through Georgia and Tennessee,

northward into Pennsylvania. The formations that underlie this province consist primarily of

limestone, dolostone, shale, and sandstone, which have been folded and faulted in the geologic

past. These formations range in age from Cambrian to Pennsylvanian and have been subject to at

least one extensive period of erosion since their structural deformation. The erosion has produced

a series of subparallel, alternating ridges and valleys. The valleys are formed over more soluble

bedrock (limestone and interbedded limestone and shale), whereas bedrock more resistant to

solution weathering forms ridges (sandstone, shale, and cherty dolostone).

The site and vicinity are blanketed with alluvial (water-transported) soils that have been deposited

over time by the nearby Clinch River. The alluvial soils typically consist of heterogeneous

mixtures of clay, silt, sand and gravel. The alluvial soils typically grade coarser with depth and

may contain rock fragments ranging up to cobble and boulder size. The published geologic map of

this area shows that this site is underlain by bedrock of the Chickamauga Group. The bedrock

underlying the site can be generally characteized as fine to medium grained limestone with

interbedded shale.

6.0 SI]BSURFACE COI\DITIONS

Subsurface conditions encountered in our borings are described in the following paragraphs. The

approximate boring locations are shown on Figure 2: Boring Location Plan. Subsurface conditions

encountered at the boring locations are shown on the Boring Records. The Boring Records

represent our interpretation of the subsurface conditions based on the field boring logs and visual

examination of the field samples by one of our geotechnical engineers. The lines designating the

interfaces between various strata on the Boring Records represent the approximate interface

locations. Boring depths and types are summarized in Table 1. Descriptions of the materials

encountered in the borings are given below:

o Ash - Ash was encountered at each boring location. The ash typically
consisted of fine and coarse sized particles as described on the boring logs.
Standard Penetration Test (SPT) N-values in the ash ranged from 0 (woh /
"weight of hammer") to 48 blows per foot (bpf).
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. Fill Soils - Fill was encountered in borings B-2 and B-9. Fill soils are
soils that have been transported to their present location by man. These
soils typically consisted of silty clay and silty sand with varying
percentages of shale fragments. N-values in the fill soils ranged from l0
to 15 blows per foot (bpf).

o Alluvium - Alluvial soils were encountered below the ash in borings B-1
through B-3, and borings B-5 through B-10. Alluvial soils are soils that
have been transported to their present location by running water. These
soils consisted of clays, silts, and sands with varying percentages of gravel
and roots. The N-values in the alluvial soils ranged from 0 (woh / "weight
of hammer") to over 50 bpf. The depth to alluvium varied from about 22.0
ft at boring B-9 to about 62.4 ft at boring B-1. Based on the results of the
laboratory testing, the alluvial soils were classified as CL and ML in
accordance with the USCS.

o Residuum - The residuum was encountered below the alluvial soils and
extended to auger refusal or to auger termination depth in borings B-1, B-
2, B-5, 8-6, B-8, and B-9. Residual soils (residuum) are soils that have
developed from the in-place weathering of the underlying parent bedrock.
The residuum typically consisted of shale and silty clay with varying
percentages of limestone fragments. The N-values in the residuum ranged
from 0 to over 50 bpf. The depth to residuum varied from about 44.I ft at
borings B-8 and B-9, to about 68.5 ft at boring B-1.

7.0 COI\E PENETROMETER TEST RESULTS

The subsurface profiles developed by the CPT soundings were consistent with those obtained from

the geotechnical borings. Typically, the CPT soundings indicated that the tip resistance decreased

from the coitrser, cohesionless ash into the finer ash. Several pore pressure dissipation tests were

performed at the CPT locations which give further indications of material types. Refer to

Appendix C for details of the CPT results.

8.0 LABORATORY TESTING AND DISCUSSION OF LAB RESULTS

This section describes the geotechnical laboratory testing program performed for this project. The

laboratory testing procedures and laboratory test results are included in Appendix D. The

following paragraphs provide a short discussion of the laboratory testing conducted and summarize

the results.
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8.1 ASH SAMPLES

8.1.1 Index Properties, Specific Gravity, and Unit Weight

July 13,2004

Moisture contents of the tested ash ranged from 7.9 (B-2) to 83.8 (B-2) percent. Table 3

summarizes the results of the natural moisture content testing.

The grain size testing confirmed the variability of the grain size distributions of the sampled ash

materials. Percent fines (percent silt and clay-size particles) varied from 6.3 to 89.7 percent.

Specific gravities for the ash samples tested varied from2.20 to 2.26. Moist unit weights in the ash

material ranged from76,9 to 108.7 pounds per cubic foot (pcf), and averaged 94.8 pcf. Dry unit

weights in the ash material varied from 60.2 to 85.6 pcf and averaged 71.2 pcf .

8.1..2 Strength

Shear strength testing on ash material included consolidated-undrained triaxial compression with

pore pressure measurements (CU w/PP). Tests were performed on relatively undisturbed ash

specimens. The strength parameters from the triaxial shear strength testing are summarized in

Table 4. The test results are discussed below.

As shown in Table 4, CU w/PP parameters consisted of total stress cohesion intercepts of 1.15 and

296 ksf and total stress friction angles of 32.L and 36.0 degrees. Effective stress cohesion

intercepts varied from 0 to 0.89 ksf, and effective stress friction angles varied from 33.2 to 40.7

degrees. The high total stress cohesion values may be indicative of chemical bonding within the

ash.

8.1.3 Hydraulic Conductivity

Hydraulic conductivity tests were performed on relatively undisturbed specimens of ash material.

The results of the hydraulic conductivity tests are presented in Table 5. Values of hydraulic

conductivity for the three specimens were 1.53 x 10-5 cm./sec, 3.24 x 10-s cm/sec, and I.29 x 10-3

cm./sec.
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8.2 SOIL SAMPLES

8.2.1 Index Properties, Specific Gravity, and Unit Weight

July 13,2004

Moisture contents of the tested alluvial soils ranged from 18.8 (B-2) to 23.9 (B-10) percent. Liquid

limits of the tested alluvial soils varied from 25 to 44, while the plastic limits varied ftom 14 to 23.

Plasticity indices (PIs) varied from I I to 2I. One sample of the tested alluvial soils was non-

viscous and non-plastic. The tested soils, having plasticity indices of less than 30, are considered

to have a relatively low potential for volume change with changes in moisture content. The alluvial

soils classified as CL and ML in accordance with the Unified Soil Classification System. Table 3

summarizes the results of the natural moisture content and Atterberg limits testing.

The grain size testing confirmed the variability of the grain size distributions of the sampled

alluvial soils. Percent fines (percent silt and clay-size particles) varied from 52.0 to 88.6 percent.

Specific gravities of the tested alluvial soil samples varied from2.62 to 2.70. Moist unit weights in

the alluvial soils ranged from 125.9 to 129.7 pounds per cubic foot (pcf), and averaged 128.2 pcf.

Dry unit weights in the alluvial soils varied from 101.6 to I09.2 pcf and averaged 106.0 pcf.

8.2.2 Strength

Shear strength testing on the alluvial soils included consolidated-undrained triaxial compression

with pore pressure measurements (CU w/PP). Tests were performed on relatively undisturbed

specimens. The strength parameters from the triaxial shear strength testing are summarized in

Table 4. The test results are discussed below.

As shown in Table 4, CU w/PP parameters consisted of a total stress cohesion intercept of 0.25 ksf

and a total stress friction angle of 17.1 degrees. The effective stress cohesion intercept was 0.18

ksf. and the effective stress friction ansle was 28.8 desrees.

8.2.3 Hydraulic Conductivity

A hydraulic conductivity test was performed on a relatively undisturbed specimen of alluvial soil.

The results of the hydraulic conductivity tests are presented in Table 5. The value of the hydraulic

conductivity for the alluvial soil specimen was 5.18 x 10-8 cm/sec.
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8.2.4 Compressibility

July 13,2004

One-dimensional consolidation testing was performed on an undisturbed specimen of alluvial soil.

Compression properties of the soil subjected to one-dimensional consolidation testing are

summarized in Table 6. The laboratory consolidation data is presented in Appendix D. The

preconsolidation pressure listed in Table 6 was estimated graphically by hand using the Casagrande

Method and checked by the Log-Log Method.

The coefficients of consolidation were computed for each load increment by the consolidation test

software. The compression index for the "laboratory" void ratio versus log pressure curve also was

computed by the consolidation test software. The "field" compression index was estimated

graphically using the Schmertmann Methoc.

9.0 GROI]ND.WATER COI\DITIONS

Ground-water level measurements made in the borings during drilling are summarized in Table 2.

Ground water was observed in all of the geotechnical borings. Depths below the ground surface to

ground-water levels at the time of drilling varied from about 6.0 to 28.5 feet. The ground-water

elevations at the time of drilline varied from about 795.4 to 810.0 feet msl.

To provide long-term ground-water data for the site vicinity near boring B-2 a piezometer was

installed and identified as B-2P. A twenty-four-hour ground-water measurement was taken at this

location after the installation of the piezometer. The initial measurement indicated a depth below

the ground surface to the ground-water level of 10.9 ft. This corresponds to a ground-water

elevation of 808.2 feet msl.

1O.O BASIS OF RBSIJLTS

The results of our geotechnical exploration provided herein are based on the encountered

subsurface conditions, and on the field and laboratory testing performed with respect to the specific

project site and locations discussed in this report. Regardless of the thoroughness of a geotechnical

exploration, there is always a possibility that conditions between test borings will differ from those

at specific test boring locations, and that conditions may not be as anticipated. In addition, the

interpretation and analysis of the results of a geotechnical exploration are critical related to

proposed design criteria. Therefore, we recommend that experienced geotechnical engineers

review any proposed site specific design plans that incorporate the results of our geotechnical

8
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exploration. We recommend that TVA retain MACTEC to provide this service, based upon our

familiarity with the subsurface conditions, field and laboratory testing results, and our geotechnical

experience.

Our exploration services include storing the collected samples and making them available for

inspection for a period of 30 days. The samples are then discarded unless you request otherwise.
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TABLE 1

BORING SUMMARY

B-1 STB 838.0 70.0 768.0 AR 70.0 768.0

B-1A STB 838.0* NA NA NA 33.5 804.5

B-2 STB 819.1 47.5 771.6 AR 47.8 771.3

B.2P P 81 9.1. NA NA NA 25.0 794.1

B-3 STB 819.8 53.0 766.8 AR 53.0 766.8

B-3A STB 819.8* NA NA NA 17.0 802.8

B-5 STB 826.0. 64.0 762.0 AR 64.0 762.0

B€ STB 812.0* 49.5 762.5 AR 49.7 762.3

B-7 STB 808.0. 40.8 767.2 NA 40.8 767.2

B-8 STB 808.3" 44.2 764.1 AR 44.5 763.8

B-8A STB 809.3* NA NA NA 1 1.0 798.3

B-9 STB 809.4 44.0 765.4 AR 44.3 765.1

B-10 STB 836.0* 68.5 767.5 AR 68.5 767.5

B-1OA STB 836.0* NA NA NA 32.0 804.0

NA - Not Applicable

STB - Soil Test Boring

AR - Auger Refusal

P- Piezometer
* - Elevations were estimated based on nearby surveyed boring locations, field reconnaissance, and
contour lines of existing drawings.

Prepared By Cry, Oate Z/tz-/c** Checked By oate 7 /tz /o*
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TABLE 2

GROUND.WATER DATA

B-1 838.0 28.0 810.0 Not Measured Not Measured

B-1A 838.0 28.0 810.0 Not Measured Not Measured

B-2 81 9.1 13.5 805.6 Not Measured Not Measured

B-2P 819.1 13.5 805.6 10.9* 808.2

B-3 819.8 13.0 806.8 Not Measured Not Measured

B-3A 819.8 13.0 806.8 Not Measured Not Measured

B-5 826.0 19.5 806.5 Not Measured Not Measured

B-6 812.0 1 1.0 801.0 Not Measured Not Measured

B-7 808.0 6.0 802.0 Not Measured Not Measured

B-8 808.3 6.0 802.3 Not Measured Not Measured

B-84 809.3 6.0 803.3 Not Measured Not Measured

B-9 809.4 14.0 795.4 Not Measured Not Measured

B-10 836.0 28.5 807.5 Not Measured Not Measured

B-1OA 836.0 28.5 807.5 Not Measured Not Measured
*Measurement was taken 24 hours after piezometer installation.

Prepared By Ct'r Date 7 lizt Checked By oate 7 /fi/a*
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TABLE 3
NATURAL MOISTURE CONTENT AND

ATTERBERG LIMITS LABORATORY TEST RESULTS

ry'iiJ,ffii
,co'nteiiir
:"11 i9o5ry",1

l,+..Y,,s

,Lim
' ilr ."-;lt;

B-1A UD-2 UD ASH 30-32 35.6 NT NT NT

B-2 1 SPT ASH t-2.5 7.9 NT NT NT

B-2 2 SPT ASH 4-5.5 34.4 NT NT NT

B-2 3 SPT ASH 7-8.5 32.8 NT NT NT

B-2 4 SPT ASH l0-1 1.5 29.5 NT NT NT

B-2 5 SPT ASH t3-14.5 39.4 NT NT NT

B-2 6 SPT ASH 16-17.5 39.6 NT NT NT

B-2 7 SPT ASH t9-20.s 38.0 NT NT NT

B-2 8 SPT ASH 22-23.5 83.8 NT NT NT

B-2 9 SPT ASH 25-26.5 71.3 NT NT NT

B-2 10 SPT ASH 28-29.5 44.8 NT NT NT

B-2 11 SPT ASH 3t-32.5 38.5 NT NT NT

B-2 12 SPT ASH 34-35.5 20.4 NT NT NT

B-2 UD-1 UD ALLUVIUM 35.5-37.5 18.8 27 16 1'l

B-2 13 SPT ASH 37.5-39 t9.9 NT NT NT

B-2 UD-2 UD ALLUVIUM 39-41 20.3 NV NP NP

B-2 14 SPT ASH 4t-42.5 20.3 NT NT NT

B-2 15 SPT ASH 44-45.5 21.1 NT NT NT

B-2 16 SPT ASH 47.547.8 10.6 NT NT NT

B-2P UD-5 UD ASH t4-16 27.0 NT NT NT

B-3 UD-3 UD ALLUVIUM 39-41 NT 44 23 21

B-3 UD-5 UD ALLUVIUM 45-47 NT 33 19 14

B.3A UD-1 UD ASH )-l 18.2 NT NT NT

B-5 1 SPT ASH t-2.5 15.1 NT NT NT

B-5 2 SPT ASH 4-5.5 36.9 NT NT NT

B-5 3 SPT ASH 7-8.5 17.7 NT NT NT

B-5 4 SPT ASH l0-1 1.5 22.7 NT NT NT

B-5 5 SPT ASH l3-14.5 25.6 NT NT NT

B-5 6 SPT ASH 16-17.5 40.5 NT NT NT

B-5 7 SPT ASH 19-20.5 41.9 NT NT NT

B-5 8 SPT ASH 22-23.5 36.9 NT NT NT

B-5 9 SPT ASH 25-26.5 29.7 NT NT NT

B-5 10 SPT ASH 28-29.5 71.6 NT NT NT

B-5 11 SPT ASH 31-32.5 50.3 NT NT NT
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TABLE 3
NATURAL MOISTURE CONTENT AND

ATTERBERG LIMITS LABORATORY TEST RESULTS

+'tri;'ffi;ff
. C6nteht4i- fit"qa* i

's'\f'Attci

"ffi#" rrffiffiffi$ffii

B-5 12 SPT ASH 34-35.5 47.4 NT NT NT

B-5 13 SPT ASH 37-38.s 39.7 NT NT NT

B-5 14 SPT ASH 4041.5 38.6 NT NT NT

B-5 15 SPT ASH 4344.5 49.9 NT NT NT

B-5 16 SPT ASH 45.5-47 24.3 NT NT NT

B-5 17 SPT ASH 49-50.5 38.9 NT NT NT

B-5 18 SPT ASH 52-53.5 27.6 NT NT NT

B-5 19 SPT ASH 55-56.5 45.9 NT NT NT

B-5 20 SPT ASH 58-59.5 26.6 NT NT NT

B-5 21 SPT ASH 60.5-62 10.0 NT NT NT

B-6 UD-1 UD ALLUVIUM 33-35 NT 38 20 18

B.8A UD-2 UD ASH 5-7 35.5 NT NT NT

B.8A UD-3 UD ASH 7-9 54.2 NT NT NT

B-8A UD-4 UD ASH 9-l I 35.8 NT NT NT

B-10 UD-2 UD ALLUVIUM s8-60 NT 37 19 18

B-10 UD-3 UD ALLUVIUM 62-64 23.9* 25 14 11

NT - Not Tested
NV - Non-Viscous
NP - Non-Plastic
SPT - Standard Penetration Test* - Averaqe of three triaxial soecimens

Prepared By Cf Oate Checked By Date I /tz /'+

--
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TABLE 5
LABORATORY HYDRAULIC CONDUCTIVITY TEST DATA FOR ASH AND SOIL SAMPLES

xilffi; iiffi
B-2 35.5-37.5 1 Tan sandy silty clay 18.8 109.2 5.18 x 10€

B-2P 2-4 1 Gray Ash 17.9 71.6 1.29 x 10-3

B-2P 14-16 1 Gray Ash 27.0 85.6 1.53 x 106

B-2P 18-20 'l Gray Ash 38.8 72.3 3.24x 10'5

(1) Undisturbed

Prepared By ssg al4ov checked av tlAl3 oate 
-7/rzf o*
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July 13,2004

FIELD EXPLORATORY PROCEDURES

Soil Test Boring (Hollow Stem)

All boring and sampling operations were conducted in general accordance with ASTM D 1586.

The borings were advanced by mechanically turning continuous steel hollow-stem auger flights

into the ground. At regular intervals, soil samples were obtained with a standard l.4-inch I.D.,

Z-inch O.D., split-tube sampler. The sampler was first seated 6 inches to penetrate any loose

cuttings and then driven an additional foot with blows of a 140-pound hammer falling 30 inches.

The number of hammer blows required to drive the sampler the final foot of penetration was

recorded and is designated the "standard penetration test (SPT) resistance." Proper evaluation of

the penetration resistance provides an index to the soil's strength, density, and ability to support

foundations.

Representative portions of the soil samples obtained from the split-tube sampler were sealed in

glass jars and transported to our laboratory for testing and further examination. Test Boring

Records are attached, graphically showing the soil descriptions and penetration resistances.

Plugging and Abandonment of Boreholes

Upon completion of drilling and sampling, the geotechnical boreholes were plugged with a Type I

Portland cement-bentonite grout mixture using a tremie pipe method. The borings were plugged in

general accordance with the requirements specified by TVA. The borings were plugged

immediately after drilling and sampling of the boreholes.

Bulk Samples

Bulk samples of several ash types obtained at various elevations were collected for testing.

Undisturbed Sampling

The relatively undisturbed soil samples were obtained by pushing a section of 3-inch O.D.,

16-gauge steel tubing into the soil at the desired sampling level. The sampling procedure is

described by ASTM D-1587. The tube, together with the encased soils, was carefully removed

from the ground, made airtight, and transported to our laboratory.

A-1
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July 13,2004

To obtain relatively undisturbed samples of ash a 3-Il2-inch OD, 3-inch ID split spoon with liner

was used. The spoon was pushed into the bottoms of the boreholes at the desired sampling depths.

The ash samples, enclosed in the liners, were then sealed with a wax / motor oil mixture at both

ends and then capped to minimize changes in the structure and moisture content of the samples.

A-2
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SYMBOLS AND ABBREVIATIONS BELOW.

E
tJ
E
N
D

PL(o/o) NM (%) LL(/o\A^"4'

^ 
FrNES(%)

O SPT(bpf)

r0 20 30 40 s0 60 70 80 90 100

SILTY SAND WITH A
AY SL]GHTLY MOIST TO MOIS
FEW ROCK FRAGMENTS - ASH

r-IL,rcfrYu-oBr ro WsT seNov sn r-- aTn - - -

foossr-oveRf i-odsE-cT.e-v-w-srTrTrYsaxo----
ASH

SPT.l

SPT.2

SPT-3

SPT-4

SPT-5

SPT.6

SPT-7

SPT.8

SPT-9

sPT-12

3-8-23

9-ll-12

7-13-20

t3-25-23

4-34

2-8-9

4-l l-14

J-)-)

4-5-4

t-5-4

t-z-J

J-51

woh-2-2

woh

woh-l-1

REMARKS: STANDARDPENETRATION RESISTANCETESTING
PER-FORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SIJBSTJRFACE CONDITIONS AT THE EXPLORATION
LOCATION. SIJBSURFACE CONDITIONS AT OTI{ER
LOCATIONS AND AT OTIIER TIMES MAY DIFFER.
INIERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAI.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
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U
E
N
D

PL (o/,) NM (%) LL (o/o')

-

a FINES(7o)

O sPr(bpf)

30 40 s0 60 70 80 90
GRAY WET SILTY SAND.

UD-I

UD-2

woh-1-l

woh

woh

woh

woh

woh

l-4-5

_WrrSLoQLHArLS:_4_LL_LJ\IUM_ _ _ _ _ -STIFF TO VERY SOFT OLIVE GRAY SLIGHTLY MOIST
TO VERY MOIST SANDY SILTY CLAY WITH A TRACE
OF ROOT HAIRS. ALLUVIUM

VERY SOFT GREENISH GRAY WET WEATHERED

BORING TERMINATED AT 7O.O'

PROJECT: TVA Bull Run Ash

DRILLED: May13,2004 BORINGNO.: B-1

PROJ. NO.: 3043041022/000r PAGE 2 OF 2

W MACTEC

REMARKS: STANDARD PENETRATION RESISTANCETESTING
PER-FORMED USING AN AUTOMATIC FIAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
ST'BSTJRFACE CONDMONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDMONS AT OTI{ER
LOCATIONS AND AT OTIIER TIMES MAY DIFFER-
INTERFACES BEWEEN STRATA ARE APPROXMATE.
TRANSITIONS BETWEEN STRATA MAY BE CRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY Sl'I4BOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

E
G
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N
D

PL(o/o) NM (%) LL(%\a^--d'

a FrNES(%)

O sPr(bpf)

r0 20 30 40 50 60 70 80 90 100

NOTE: BORING B-lA WAS OFFSET 5 FEET NORTH 20o
WEST OF B-I.

UD.2

UD.3

1.5-2.0

1.5-1.5

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSTJRFACE CONDMONS AT THE EXPLORATION
LOCATTON. SUEISTJRFACE CONDMIONS AT OTHER
LOCATIONS AND AT OTIIER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW,

SPT-I

SPT-2

SPT-3

SPT4

SPT-5

SPT.6

SPT-7

SPT-8

SPT-9

SPT.I2

UD-I

UD-2

)-)-f

l-3-2

l-woh-l

l-woh-l

I-1-l

woh

l-woh-l

woh

woh

woh

54-9

2.0-2.0

+-o-/

2.0-2.0

3-s-6

SAND WITH ROCK FMGMENTS. ASH

ibosnc-nn-v-onv-rdSltGnTI-nsn-rYs7fr-n:nsH

r-rnrvrGnef rra-orsrrbvenv-traol-sr-sANbY-clA?E-Y-
SILT - ASH

VERY LOOSE GRAY MOIST TO WET CLAYEY SILTY

VERY SOFT GRAY WET SILTY CLAY

V_ERY LdO-SE_G_RA-Y WgT SENN - I,STI

v-bFy-Lo-o-sE-bnnTwersILrv-sAI.{-o--ASH

VERY SOFT GRAY WET CLAYEY SANDY SILT - ASH

MOIST TO MOIST SANDY CLAY. ALLUVIUM

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SIJBSTJRFACE CONDMONS AT TTIE EXPLORATION
LOCATION. SUBSI'RFACE CONDITIONS AT OTIIER
LOCATIONS AND AT OTHER TIMES MAY DtrFER
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.
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a FrNES(%)

O sPT(bpfl

l0^ 20 30 40 50 60 70 80 90 t00

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E
G
E
N
D

Y MOIST TO WET CLA
SAND WITH SOME GRAVEL - ALLUVIUM

NOTE: DRILLER REPORTED DIFFICULT DRILLING

BORING TERMINATED AT 47.8'

80 90 t00

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SIJBSTJRFACE CONDMONS AT T}IE EXPLORATION
LOCATION. SUBSURFACE CONDMONS AT OTIIER
LOCATIONS AND AT OTI{ER TIMES MAY DIFFER.
INTEP.FA(]ES BEWEEN STRATA ARE APPROXMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL,

PROJECT: TVA Bull Run Ash

DRILLED: May 14,2004 BORING NO.: B-2

PROJ. NO.: 304304102210001 PAGE 2 OF 2

W MACTEC
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PROJECT: TVA Bull Run Ash

DRILLED: May17,2004 BORINGNO.: B-2P

PROJ. NO.: 304304102210001 PAGE I OF i

w MACTEC
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E
U
E
N
D

a FrNES(%)

O sPr(bpf)

l0 20 30 40 50 60 70 80 90 100

UD-I

UD-z

UD-3

UD.4

UD-5

UD-6

NOTE: B-2P (PIEZOMETER) PIPE WAS INSTALLED
ABOUT 5'. SOUTH 20" EAST OF B-2.

2'PIEZOMETER PIPE INSTALLED FROM ABOUT 3
FEET ABOVE GROUND SURFACE TO A DEPTH OF
ABOUT 25 FEET.

THIS RECORD IS A REASONABLE INTEIJRETATION OF
SIJBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION, SUBSI.JRFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIIIIES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE CRADUAL.



D
E
P
T
H

(ft)'0'

I
I

E
L
E

(f0
819.8

804.8

I
t
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E

E
N
D

a FrNES (%)

O sPT(bpf)

r0 20 30 40 50 60 70

WET SILTY SAND - ASH

v-ERy LoGE-bneT nN'DEmcr wtrr seuo - nsH- -

VERY LOOSE GRAY WET SILTY SAND - ASH

SPT-I

SPT.2

SPT.3

SPT-4

UD-I

SPT.5

SPT.6

UD-2
SPT.7

SPT-8

SPT.9

sPT-t I

SPT. I 3

UD.3

UD4

8-t 0-9

4-5-4

2-l-woh

woh

0.3-2.0

woh

l-woh-woh

o-z.o
woh-l-l

woh

woh-woh-l

woh

woh

wol.r

l-)- |

1.t-2.0

5-7-8

0-2.0
3-6-10

ORANGE BROWN TO CRAY MOIST SILTY CLAY WITH
SOME ROOTS HAIRS AND MANGANESE NODULES -
ALLUVIUM

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSTJRFACE CONDMONS AT T}IE EXPLORATION
LOCATION. SUBSTJRFACE CONDITIONS AT OT}IER
LOCATIONS AND AT OTI{ER TIMES MAY DIFFER,
INTERfACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.
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(f0
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764.8

759.8

754.8

744.8

734.8

a FrNES (%)

O SPr(bpf)

l0 20 30 40 50 60 70 80 90 100

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E

E
N
D

ORANGE BROWN TO GRAY MOIST SILTY CLAY WITH
SOME ROOTS HAIRS AND MANGANESE NODULES.
ALLUVIUM

SOFT GRAYISH BROWN WET SANDY SILT.
ALLUVIUM

UD-5 2.0-2.0

woh-2-6

woh-l-3

L AT 53,0'
BORING TERMINATED AT 53.0'

REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PEMORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBST'RFACE CONDMONS AT THE EXPLORATION
LOCATION- SUBSTJRFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTER.FACES BEWEEN STRATA ARE APPROXIMATE,
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPI/,NATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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E
N
D

STIFF, VERY STIFF TO FIRM, GRAYISH BROWN,
ORANGE BROWN TO GRAY MOIST SILTY CLAYWITH
SOME ROOTS HAIRS MANGANESE NODULES -
ALLUVIUM

SOFT GRAYISH BROWN WET SANDY SILT -
ALLUVIUM

UD-5 2.0:2.0

woh-2-6

woh-l-3

BORING TERMINATED AT 53.0'

REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
STJBSURFACE CONDIIIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTI{ER
LOCATIONS AND AT OTHERTIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E
G
E
N
D

NOTE: BORING B-3A WAS OFFSET ABOUT 5 FEET
NORTH 20'WEST OF B.3

UD.I

.TED AT I7.O'

THIS RECORD IS A REASONABLE INTERPRETATION OF
ST'BSURFACE CONDMONS AT T}TE EXPLORATION
LOCATION. SIJBSTJRFACE CONDITIONS AT OTHER
LOCATIONS AND AT OT}TER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL,

PROJECT: TVA Bull Run Ash

DRILLED: May12,2004 BORINGNO.: B-3A

PROJ. NO.: 304304102210001 PAGE 1 OF I

w MACTEC



E
L
E

(ft)
826.0

D
E
P
T
H

(f0'0'

€
F

F
s

..:

I
t
I
I
t
I
t
I
I
I
I
t
t
I

3

IS
IdIO
IA

t
t
I
I

PL (%) NM-(%)
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
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D

4-s4

6-8-13

5-7-10

l0-l l-13

l0-l 1-l I

l-2-2

l-woh-woh

woh-woh-l

l-woh-woh

SPT-I

SPT-2

SPT.3

SPT4

SPT.5

SPT-6

SPT-7

SPT.8

SPT-9

SPT-I

PT-I I

sPT-13

Y FIRM TO VERY LOOSE GRAY
TO WET SILTY SAND - ASH

NOTE: BORING B-s WAS OFFSET ABOUT 5'NORTH 70'
EAST OF THE ORIGINAL STATED LOCATION.

VERY SOFT GRAY WET SANDY SILT. ASH

VERY LooSE GRAY WET SILTY SAND - ASH

vsnv sorfc-nevrwrrTr$rDv-sn-flWlrE -soME - -
ROCK FRAGMENTS - ASH

v-ERy-Lo-o-sE rd-r-oose dne-v-wEr setrD WITH - -
SOME ROCK FRAGMENTS. ASH

PROJECT: TVA Bull Run Ash

DRILLED: May 11,2004 BORING NO.: B-5

PROJ. NO.: 3043041022/0001 PAGE I OX' 2

ffi MACTEC

REMARKS: STANDARD PENETRATION RESISTANCE TESTING

PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INIERPRETATION OF
STJBSURFACE CONDMONS ATTHE EXPLORATION
LOCATION. ST'BSURFACE CONDITIONS AT OT}IER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXMATE.
TRANSITTONS BETWEEN STRATA MAY BE GRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

SPT-I8

woh-woh-l

woh-1-5

15-18-27

SOME ROCK FRAGMENTS - ASH

wnv-so-rr one-v wgr sA-NDY SILT-- ASE

SILTY CLAY - ALLUVIUM

nnvr5nm c-nev ro e-ndwN wET-sA=t{DvTfir- - -
WITH SOME ROCK FRAGMENTS - ALLUVIUM

BORING TERMINATED AT 64.0'

771.0

REMARKS: STANDARD PENETRATION RESISTANCETESTING
PERFORMED USING AN AUTOMAT]C HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SLIBSTJRFACE CONDMONS AT THE EXPLOMTION
LOCATION. SUBSURFACE CONDMONS AT OT}IER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.
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PL-(%) NM-(%)

a FINES (7o)

o sPT(bpf)

t0 20 30 40 50 60 70

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E

E
N
D

NOTE: BORING 8-6 WAS OFFSET ABOUT l0 FEET
SOUTH WEST OF THE ORIGINAL STAKED LOCATION.
ELEVATION DIFFERENCE WAS JUDGED TO BE
ABOUT (+) 6.0 FEET.

SPT.I

SPT.2

SPT-3

SPT-4

SPT.5

SPT-6

SPT.7

SPT-8

SPT.9

UD-I

SPT.

SPT-I I

sPT-12

SPT-I3

2-t0-t2

5-l 8-t 5

4-7-7

)-z-)

2-t-2

1.0-2.0

wolr-l -wolr

wolr-3-3

VERY LOOSE GRAY WET SILTY SAND - ASH

REMARKS: STANDARD PENETRATION RESISTANCETESTING
PEMORMED USING AN AUTOMATIC HAMMER.

T1IIS RECORD IS A REASONABLE INTERPRETATION OF
S1JBSURFACE CONDITIONS AT TITE EXPLORATION
LOCATION. SUBSIJRFACE CON'DITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL-

PROJECT: TVA Bull Run Ash

DRILLED: May20,2004 BORINGNO.: B-6

PROJ. NO.: 304304102210001 PAGE I OF 2

W MACTEC
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SAMPLES
SOIL CLASSIFICATION

AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

E
c
E
N
D

woh-2-3

t9-s0/0.2
SHALE WITH A FEW LIMESTONE FRAGMENTS -

BORING TERMINATED AT 49.5'

REMARKS: STANDARD PENETRATION RESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSTJRFACE CONDMONS AT THE EXPLORATION
LOCATTON. STJBSURFACE CONDITIONS AT OTI{ER
LOCATIONS AND AT OTT{ER TIMES MAY DIFFER-
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVTATIONS BELOW.

L
E
U
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N
D

woh-woh-l

NOTE: BORING B-7 WAS OFFSET ABOUT 44.0'N(J
35'EAST OF THE ORIGINAL STAKED LOCATION.
ELEVATION DIFFERENCE WAS JUDGED TO BE
ABOUT (+) 2.0 FEET.

VERY LOOSE GRAY MOIST TO WET SILTY SAND -
ASH

NOTE: SPT-5, 6, AND 7 WAS OBSERVED TO SAMPLE
UNDER THE WEIGHT OF DzuLL RODS.

v-ERV3d-FToTrve-cnnTtaolsTfowsrsILrTcLEY
-ALLUVruM

srrrnTdvEnR-srrFF O-RANGE BnowN slrdHrv- -
MOIST SILTY CLAY - ALLUVIUM

v-sRvLotTe-oRATcssRowN-wEfcr.ensvse,ND--
ALLUVIUM

SPT-I

SPT-2

SPT.3

SPT.4

SPT.5

SPT.6

SPT-7

SPT.8

UD.I

SPT-9

BORING TERMINATED AT 40.8'

PROJECT: TVA Bull RunAsh

DRILLED: May 19,2004 BORING NO.: B-7

PROJ. NO.: 3043041022/000r PAGE I OF I

ffi MACTEC

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
STESI'RFACE CONDMONS AT THE EXPLORATION
LOCATION. SIiBSTJRFACE CONDMONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER,
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BET\ItsEN STRATA MAY BE GRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
D
G
E
N
D

a FrNES (%)

O sPT(bpf)

10 20 30 40 50 60 70 80 90 100

EAST OF ORIGINAL STAKED LOCATION. ELEVATION
DIFFERENCE WAS .IUDGED TO BE ABOUT (+) 2.0
FEET.

VERY LOOSE GRAY SLIGHTLY MOIST TO WET SILTY
SAND - ASH

SPT-I

SPT-2

SPT.3

SPT-4

SPT-5

SPT-6

SPT.7

SPT-8

SPT-9

PT-I

PT-I4

woh-2-l

l-woh-l

l-l-woh

woh-woh-l

woh-2-2

24-6

l-)-o

z-l-6

ROOT HAIRS. ALLUVIUM

STIFF OLIVE GRAY TO ORANCE BROWN SLIGHTLY
MOIST SILTY CLAY - ALLUVIUM

STIFF LIGHT ORANGE BROWN TO GRAY MOIST TO
VERY MOIST SANDY CLAY WITH GRAVEL AND

REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PER-F'ORMED USINC AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
S1JBSIJRFACE CONDMONS AT T}IE EXPLORATION
LOCATION. STJBST'RFACE CONDINONS AT OTIIER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTEMACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL,

PROJECT: TVA Bull Run Ash

DRILLBD: May 19,2004 BORING NO.: B-8

PROJ. NO.: 304304102210001 PAGE I OF 2
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PROJECT: TVA Bull RunAsh

DRILLED: May 19,2004 BORING NO.: B-8

PROJ. NO.: 304304102210001 PAGE 2 OF 2

W MACTEC

REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PERI'ORMED USING AN AUTOMATIC HAMMER.

THTS RECORD IS A REASONABLE INTERPRETATION OF
ST,BSURFACE CONDMONS AT TTIE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DTFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE CRADUAL
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THIS RECORD IS A REASONABLE INTERPRETATION OF
STJBSIJRFACE CONDMONS AT THE EXPLOMTION
LOCATION. SUBSURFACE CONDMONS AT OTI{ER
LOCATIONS AND AT OTI{ER TIMES MAY DIFFER,
INTERFACES BEWEEN STRATA ARE APPROXMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.
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CLAY WITH GRAVEL - ALLUVIUM

NOTE: BLOW COUNTS IN SPT-ls WERE PROBABLY
AMPLIFIED DUE TO THE PRESENCE OF GRAVEL

REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PEMORMED USING AN AUTOMATIC HAMMER.

T1IIS RECORD IS A REASONABLE INTERPRETATION OF
SIJBST'RFACE CONDITIONS AT TIIE EXPLORATION
LOCATION. STJBSIJRFACE CONDITIONS AT OTTIER
LOCATIONS AND AT OTI{ER TIMES MAY DIIFER.
INTEI.FACES BE\I'EEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

PROJECT: TVA Bull Run Ash

DRILLED: May 10,2004 BORING NO.: B-9
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REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSUR.FACE CONDMONS AT TI{E EXPLORATION
LOCATION. SIJBSTJRFACE CONDITIONS AT OTTIER
LOCATIONS AND AT OTI{ER TIMES MAY DIFFER.
INTEMACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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REMARKS: STANDARD PENETRATION RESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURTACE CONDITIONS AT TTIE EXPLORATION
LOCATION. SUBSIJRFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTI{ER TIMES MAY DIFFER.
IN1ERFACES BEWEEN STRATA ARE APPROXTMATE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.

PROJECT: TVA Bull Run Ash

DRILLED: May17,2004 BORINGNO.: B-10

PROJ. NO.: 3043041022/0001 PAGE I Or' 2
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PROJECT: TVA Bull Run Ash

DRILLED: May17,2004 BORINGNO.: B-10

PROJ. NO.: 3043041022/0001 PAGE 2 OF 2
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REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERI'ORMED USING AN AUTOMATIC HAMMER.

T}TIS RECORD IS AREASONABLEINTERPRETANON OF
STJBSIJRFACE CONDMONS AT TIIE EXPLORATION
LOCATION. STJBST'RFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXMATE.
TRANSIIIONS BETWEEN STRATA MAY BE GRADUAL,
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THIS RECORD IS A REASONABLE INIERPRETATION OF
STESIJRFACE CONDMONS AT T}IE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTTTER
LOCATIONS AND AT OT}IER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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GREGG DRILLING AND TESTING. INC.
GREGG IN SITU, INC.

ENVIRONMENTAL AND GEOTECHNICAL INVESTIGATION SERVICES

May 24,ZAM

MACTEC Engineering and Consulting, Inc.
Attn: Hussein Bankayal
1725 Louisville Drive
Knoxville, Tennessee 37909

Subject: CPT Geotechnical Site Investigation
WA Bull Run Ash Disposal Facility
Clinton, Tennessee
GREGG Project Number: 04-073SC

Dear Hussein:

The following report presents the results of GREGG IN Sfffs Cone Penetration Test
investigation for the above referenced site. The following testing seruices were peformed:

A list of reference papers providing additional background on the specific tests conducted is
provided in the bibliography following the text of the report. If you would like a copy of any of
these publications or should you have any questions or comments regarding the contents of this
report, please do not hesitate to contact our office at (843) 832-4918.

Sincerely,
GREGG IN SITU, Inc.

J-fu.*
Timothy J. Cleary
Operations Manager

106 Butternut Road . Summerville, South Carolina 29483 . (843) 8324918. FAX (843) 8324919
OTHER OFTICf,S: LOS ANGELES o SAN FRANCISCO e SALT LAK-E CITY ' HOUSTON . VANCOUVER . WEST BERLIN (NJ) .AUGUSTA

www. greggdrilling-com

Cone Penefration Tests

Pore Pressure Dissipation Tests

Seismic Cone Penetration Tests

Resistivity Cone Penetration Tests

UVIF Cone Penetration Tests

Groundwater Sampling

Soil Sampling

Vapor Sampling

Vane Shear Testing

(cPru)
(PPD)

(scPru)
(RcPru)

(uvrrcPru)
(GWs)

(ss)

(vs)
(Vsr)
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-

Gone Penetration Testing Procedure
(cPr)

Gregg In Situ, Inc. carries out all Cone Penetration Tests (CPT) using an
integrated electronic cone system, Figure CPT. The soundings were conducted
using a 20 ton capacity cone with a tip area of 15 cmz and a friction sleeve area
of 225 cm2. The cone is designed with an equal end area friction sleeve and a
tip end area ratio of 0.85.

The cone takes measurements of cone
bearing (q"), sleeve friction (f,) and
dynamic pore water pressure (u) al 5-
cm intervals during penetration to
provide a nearly continuous
hydrogeologic log. CPT data reduction
and interpretation is performed in real
time facilitating on-site decision making.
The above mentioned parameters are
simultaneously printed and stored on
disk for further analysis and reference.
All CPT soundings are performed in
accordance with ASTM standards (D
5778-95).

The cone also contains a porous filter
element located directly behind the cone
tip, Figure CPT. lt consists of porous
plastic and is 5.0mm thick. The filter
element is used to obtain Pore Pressure
Dissipation Tests (PPDT's) at 5 second
intervals during appropriate pauses in
penetration. lt should be noted that
prior to penetration, the element is fully
saturated with silicon oil under vacuum
pressure to ensure accurate and fast
dissipation.

Figure CPT

When the soundings are complete, the test holes are grouted using a Gregg In
Situ support rig. The grouting procedure consists of pushing a hollow CPT rod
with a "knock out" plug to the termination depth of the test hole. Grout is then
pumped under pressure as the tremie pipe is pulled from the hole. Disruption or
further contamination to the site is therefore minimized.
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Pore Pressure Dissipation Tests
(PPDr)

Pore Pressure Dissipation Tests (PPDT's) conducted at various intervals
measured hydrostatic water pressures and determined the approximate depth of
the ground water table. A PPDT is conducted when the cone is halted at specific
intervals determined by the field representative. The variation of the penetration
pore pressure (z) with time is measured behind the tip of the cone and recorded
by a computer system.
Pore pressure dissipation data can be interpreted to provide estimates of:

. Equilibrium piezometricpressure
o Phreatic Surface
o In situ horizontal coefficient of consolidation (ca)
. In situ horizontal coefficient of permability (ftl,)

In order to correctly interpret the equilibrium piezometric pressure and/or the
phreatic surface, the pore pressure must be monitored until such time as there is
no variation in pore pressure with time (refer to Figure PPD). This time is
commonly referred to as hoo, the point at which looo/o of the excess pore
pressure has dissipated.

fnterpretation of either cn 
"nd 

kn trom dissipation results can be most easily
achieved using either of two analytical approaches: cavity-expansion theory or
the strain-path approach. Comparisons of the available solutions and results
from field studies suggest that the cavity-expansion method of Torstensson
(1977) and the strain-path approaches of Levadous (1980) and Teh (1987) all
provide similar predications of consolidation parameters from CPTU dissipation
data (Gillespie 1981; Kabir and Lutenegger 1990; Robertson et al. (1991).
Robertson et al. (1991) have shown that these methods, although developed for
normally consolidated soils, can be equally applied to overconsolidated soils.
Furthermore, comparisons of field and laboratory data indicate that the trends in
the measured (laboratory) and predicated (CPTU) data are consistent provided
the micro fabric and nature of the soils being tested are taken into consideration.
(Danziger 1990; Robertson et al. 1991).

A complete reference on pore pressure dissipation tests is presented by
Robertson et al. 1991.

A summary of the pore pressure dissipation tests is summarized in Table PPD
{Appendix PPD). Pore pressur,e dissipation data is presented in Appendix PPD.
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GREGG IN SITU
Environmental and Geotechnical Site I nvestigation Contractors

GREGG lN SITU CPT Interpretations as of July 31,2002 (Release 1.20c)

GREGG lN SITU's interpretation routine provides a tabular output of geotechnical parameters based on
current published CPT correlations and is subject to change to reflect the curent state of practice. The
interpreted values are not considered valid for all soil types. The interpretations are presented only as a
guide for geotechnical use and should be carefully scrutinized for consideration in any geotechnical
design. Reference to curent literature is strongly recommended. GREGG lN SITU, Inc. and GREGG
DRILLING & TESTING Inc. do not warranty the conectness or the applicability of any of the geotechnical
parameters interpreted by the program and can not assume liability for any use of the results in any
design or review. Representative hand calculations should be made for any parameter that is critical for
design purposes, The end user of the interpreted output should also be fully aware of the techniques and
the limitations of any method used in this program. The purpose of this document is to inform the user
as to which methods were used and what the appropriate papers and/or publications are for further
reference.

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a
user specified interval (e.g. 0.20m). Note that q is the recorded tip value, q", corrected for pore pressure
effects. Since all GREGG lN SITU cones have equal end area friction sleeves, pore pressure
corrections to sleeve friction, Fs, are not required.

The tip correction is: Qt=ec+fi-a)ou2
where: qr is the corrected tip resistance

q" is the recorded tip resistance
uz is the recorded dynamic pore pressure behind the tip (uz position)
a is the Net Area Ratio for the cone (typically 0.85 for GREGG lN SITU cones)

The total stress calculations are based on soil unit weights that have been assigned to the Soil Behavior
Type zones, from a user defined unit weight profile or by using a single value throughout the profile.
Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium
pore pressures below the water table or from a user defined equilibrium pore pressure profile (this can be
obtained from CPT dissipation tests). For over water projects the effects of the column of water have
been taken in to account as has the appropriate unit weight of water. How this is done depends on where
the instruments were zeroed (i.e. on deck or at mud line).

Details regarding the interpretation methods for all of the interpreted parameters are provided in Table 1.
The appropriate references cited in Table 1 are listed in Table 2. \Mere methods are based on charts or
techniques that are too complex to describe in this summary the user should reference to the cited
references.

The estimated Soil Behavior Types (normalized and non-normalized) are based on the charts developed
by Robertson and Campanella shown in Figures 1and2.

\Mere the results of a calculation/interpretation are declared 'invalid'the value will be represented by the
text strings "-9999'or'-9999.0". lnvalid results will occur because of (and not limited to) one or a
combination of:

1. Invalid or undefined CPT data (e.g. drilled out section or data gap).

2. \A/here the interpretation method is inappropriate, for example, drained parameters in an
undrained material (and vice versa).

3. \A/here interpretation input values are beyond the range of the referenced charts or specified
limitations of the interpretation method.

4. Where pre-requisite or intermediate interprelation calculations are invalid.
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Interpreted
Pararneter

Description Equation Ref

9"1

q"i*

K

Qc1l{cs

State
Parameter

lc Zone

PHI

o

ocR

lc

FC

Dr

qt normalized for overburden stress used for seismic analysis

qd in dirnensionless form used for seismic analysis

Equivalent cban sand conec{ion for qctN

Clean Sand equivalent q.rr

Soil index for estimatir€ grain characteristics

Apparent fines content (%)

This parameter is the Soil Behavior Type zone based on the
lc parameter (valid for zones 2 through 7 on SBTn chart)

Friction Angle determined fom one of the following user
selec{able options:

a) campanella and Roberbon
b) Durgunoglu and Mitchel
c) Janbu

Relati\re Density determined fom one of the follo,\ring user
seledable options:

a) Ticino Sand
b) Hokksund Sand
c) Schmertmann 1976
d) Jamiolko' 6ki - Alf Sards

Over Consolidation Ratio - 2 methods available

The state par€lmeter is used to describe wtrether a soil is
contractive (SP is positive) or dilative (SP is negative) at large
strains based on tE work by Been and Jeffedes

Qcr = gt. e€/or)o 
5

wheF: Pa = atm. Pressure
q1 is in MPa

QctH=9cl/P?
wtere: Pa = atm. pressure

K" = 1.0 for lo < 1.64
Fv = fft) for l" > 1 .M (see reference)
li = 1.0 for 1.64 < lo < 2.36 and Fc < 0.5%

QclNcs=QcutKc

16 = [(3.47 - Ic€,roQ)" + (lagro Fr + 1.24' f'u

where: ^ (q,-O,Y p.\"
"=[ % l;:,J

And Fr is in perct-nt
P 

" = atmosp Ip ric pressute
P a2 = atmospherb ptessu/e
n variesfrom 0.5to 1.0 and is se/ecbd

in an itentive manner baed on the rcsultit g l"

Fc=l.75(tc3'25) - 9.7
FC=100 for lc > 3.5
FC=0 for lc < 1.26
FC = 5% ff 1.64 < lc < 2.6 AND Fs0.5

fc< 1.31 Zone=7
1.31 < lc < 2.05 Zone = 6
2.05 < lc < 2.60 Zone = 5
2.60 < lc < 2.95 Zone= 4
2.95 < lc < 3.60 Zone = 3
lc > 3.60 ZorlF-= 2

See reference

See reference

a) Based on Schrnertmann's method invoMng a
plot of S/o. /( SJo.)rc and OCR

b) Based on f \. ocR= K.lq,-|, 
Ito,,

where an averlge value of k=0 3 is used

See reference

3

3

9,7,5

3

3

3,8

3

3

5

5

5

CPTSUMM-1.20C - Rev. 02-07-31

GREggaF-

-



I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I

lnterpreted
Pararneter

Description Equation Ref

CRR Cyclic Resistance Ratio (for M=7.5)

For (q"lN)n < 160:

cnn=qr.f(qn')".) +o.ot
\ 1000 /

For (q"lN)"" < 50'
/(^ L^\l

CRR=0833.1++|+0.0s\ ruuu /

5

Youngs
Modulus E

Yqrngs Modulus based on the work by Baldi. There are
thrce types of sands consftlered in this technhue. The user
selecis the approriate We forthe site fom:

a) OC Sands
b) Aged NC Sands
c) Recent NC Sands

Each sand type has a family of curves that depend on mean
normal stress. The program calculates mean nomal stress
and linearly interpolates bet\,veen the two extrernes prwided
in Baldi's chart-

Mean normal stress is evaluated fiom:

, I ( . .I
o _ =1.V,+On+Oil

lvhere ov'= vertical efiective stress
('h'= horizontal efiecti\te stress

and oh= lG * o, with Ko assumed to be 0.5

5

IG Coeffcient of lateral earth pressure al rest. o =o,.[o;1.) 5

Interpreted
Pammler Description Equaticn Ret

lc lc based on normalized data at the Savannah River Site;
&r/elofd by Frank Syms and SGS

1s = 10.95 - togroQ)2 + (tqn Fr * t .79' f't
Where: Q isthe nomalaed nip /esisfance

AN Fristle rcrmalEedffiiq ntio
10

FC
Fines cortent based on tl|e nomalized Savannah River Site
lc paranFter; dertebped by Frank Syms and SGS

pg, =( 5.31 . (to)2'31) + 9.61

For FC > 100 and q < 15 tsfthe material b
ffagged as a sot zone

10

FC
Fines Content directly from rpn-normalzed data at the
Savannah River Site; developed by Frank Syms and SGS

p6 
= [(3.8 - try,o@tsf))' + (1.43 + @1o (F?f))2 )''E'

For FC > 100 and qt < 15 tsf the material b
flagged as a sofi zone

Wherc:
gfsf is the non-nomalized tip rcsistance in tsf
Rfrs fhe no*normalaed ffiion ntio

11

CPT Interpretations

Savannah River Site Specific Parameters

CPTSUMM-1.20C - Rev. 02-07-31
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CPT Interpretations

Table 2
Refercnces

No. References

3

4

5

6

1

2

7

8

I

10

11

Robertson, P.K., Campanella, R.G., Gillespie, D. and Grig, J., 1986, "Use of Piezometer Cone Data",
Proceedings of InSitu 86, ASCE Specialty Conference, Blacksburg, Mrginia.

Robertson, P.K., 1990, "Soil Classification Using the Cone Penetration Tesf, Canadian Geotecfinical
Journal. Volume 27.

Robertson, P.K. and Fear, C.E., 1998, "Evaluating cldic liquefac{ion potential using the cone penetration
tesf. Canadian Geotechnical Joumal. 35i 442459.

Robertson, P.K. ancl VWide, C.E., 1998, "Cyclic Liquefaction and its Evaluation Based on SPT and CPT",
NCEER Workshop Paper, January 22,1997

Lunne, T., Robertson, P.K. and Powell, J. J. M., 1997, " Cone Penetration Testing in Geotecfrnical
Practice," Blackie Academic and Professional.

GREGG lN SITU lntemal Report

Plewes, H.D., Davies, M.P. and Jefferies, M.G., 1992, "CPT Based Screening Procedure br Evaluating
Liquefaction Susceptibiftf, 45th Canadian Geotechnical Conference, Toronto, Ontario,
October 1992.

Jefieries, M.G. and Davies, M.P., 1993. "Use of CPTu to Estimate equivalent N60", Geotecfrnical Testirg
Joumal, 16(4):45&467.

Been, K. and Jefieries, M.P., 1985, 'A state parameter for sands", Geotechnique, 35(2), 99-112.

Frank Syms, Bectrtel Corp (Savannah River Site), 2001, "CPTU Fines Content Determination",
Calculation No. K-CIC-G-00065 Revision 0.

Frank Syms, Bechtel Corp (Savannah River Site) - personal cornmunication
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LABORATORY TEST PROCreDURES
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TVA Bull Run Fossil Plant Ash Disposal Area
MACTEC P roi ect 3043 04 I 022/0 I

July 13,2004

LABORATORY TEST PROCEDURES

Moisture Content

The moisture content in a given mass of soil is the ratio, expressed as a percentage, of the weight of

the water to the weight of the solid particles. This test was conducted in accordance with

ASTM D2216.

Unit Weights

The moist or dry unit weight of a given soil mass is obtained by dividing the weight of the soil mass

by the volume. Selected portions of the 3-inch split spoon and Shelby tube samples obtained during

the exploration were measured and weighed in our laboratory to determine sample unit weights.

Specific Gravity of Soil Solids

The specific gravity of soil solids is the ratio of the mass of a unit volume of a soil solid to the mass

of the same volume of gas-free distilled water at 20C. The test method for determining the specific

gravity of soil solids that passes the 4.75-mm (No. 4) sieve using a water pycnometer is described

in ASTM D 854, Method B, and "Test Methods for Specific Gravity of Soil Solids by Water

Pycnometer".

Atterberg Limits

Originally, the Atterberg Limits consisted of seven "limits of consistency" of fine-grained soils. In

current engineering usage, the term usually refers only to the liquid limit (LL) and plastic limit

(PL). The LL (between the liquid and plastic states) is the water content at which a trapezoidal

groove of specified shape, cut in moist soil held in a special cup, is closed after 25 taps on a hard

rubber plate. The PL (between plastic and semi-solid states) is the water content at which the soil

crumbles when rolled into threads of 1/8 inch in diameter.

The LL has been found to be proportional to the compressibility of the normally consolidated soil.

The PI is the calculated difference in water contents between the LL and the PL. Together the LL

and PI are used to classify silts and clays according to the Unified Soil Classification System



I TVA Bull Run Fossil Plant Ash Disposal Area
MACTEC P roi ect 3043 04 I 022/0 I

July 13,2004

(ASTM D2487). The PI is used to predict the potential for volume changes in confined soils

beneath foundations or srade slabs. The LL. PL. and PI are determined in accordance with ASTM

D 4318.

Grain Size Distribution

Grain Size Tests are performed to aid in determining the soil classification and the grain size

distribution. The soil samples are prepared for testing according to ASTM D 421(dry preparation) or

ASTM D 2217 (wet preparation). If only the grain size distribution of soils coarser than a number 200

sieve (0.074-mm opening) is desired, the grain size distribution is determined by washing the sample

over a number 200 sieve and, after drying, passing the samples through a standard set of nested sieves.

ff the grain size distribution of the soils finer than the number 200 sieve is also desired, the grain size

distribution of the soils coarser than the nurnber 10 sieve is determined by passing the sample through

a set of nested sieves. Materials passing the number 10 sieve are dispersed with a dispersing agent and

suspended in water, and the grain size distribution calculated from the measured settlement rate of the

particles. These tests are conducted in accordance with ASTM D 422.

Triaxial Shear Tests

Triaxial shear tests are used to determine the strength characteristics and friction angle of a given

soil sample. Triaxial tests are also used to determine the elastic properties of the soil specimen.

Triaxial shear tests are performed on several sections of a relatively undisturbed sample extruded

from the sampling tube. The samples are trimmed into cylinders 1.4 to 2.8 inches in diameter and

encased in rubber membranes. Each is then placed in a compression chamber and confined by

all-around air pressure. The test results are presented in the form of stress-strain curves and Mohr

envelopes, or p-q plots on the accompanying Triaxial Shear Test Sheets.

One of three types of triaxial tests is normally performed, the most suitable type being determined

by the loading conditions imposed on the soil in the field and the soil characteristics.

1 Consolidated-Undrained (Designated as a CU or R Test)
2. Consolidated-Drained (designated as a CD or S Test)
3. Unconsolidated-Undrained (designated as a UU or Q Test)

I
I
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TVA Bull Run Fossil Plant Ash Disposal Area
MACTEC P roj ect 3 04304 I 022/0 I

Consolidation Test

July l,3,2004

Consolidation tests are conducted on representative soil samples to determine the change in height

of the sample with increasing load. The results of these tests are used to estimate the amount and

rate of settlement of structures constructed on similar soils.

A consolidation test is conducted according to ASTM D-2435 on a single section of an undisturbed

sample extruded from a sample tube. The sample is trimmed into a disc 2.0 or 2.5 inches in

diameter and I inch thick. The disc is confined in a steel ring and sandwiched between porous

plates. Depending on the conditions in the field, the test may be conducted with a sample either at

its natual moisture content or saturated. It is then subjected to incrementally increasing vertical

loads, and the resulting deformations are measured with a micrometer dial gauge. Void ratios are

then calculated from these deformation readings. The test results are presented in the form of

pressure-versus-void-ratio curves on the accompanying Consolidation Test Sheet.

Falling Head Permeability Test

The tests were performed on undisturbed samples. The physical dimensions and weight were obtained

and the sample was encased in a rubber membrane and placed in a triaxial chamber. The sample was

then back-pressure saturated until a B value of 0.95 or greater was reached. After saturation was

obtained, the sample was consolidated under 10-psi confining stress. Upon completion of

consolidation, a falling head permeability test was performed. The test was conducted in accordance

with ASTM D 5084.

D-3
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UNIT WEIGHT AND MOISTURE CONTENT

DATE o l,olo+

JoB NUMBER 3ut3+'f-tozrlor JoB NAME rvA 0urr 0+rro. Arr r D,isfosat 'lrrer^-

SAMPLE NUMBER

DEPTH

WEIGHT TUBE A SOIL(Ib)

WEIGHT TUBE ( Ib)

yvEtGHr sorL(g)

LENGTH TUBE (in)

LENGTH SOIL (in)

VOLUME (cu. f t.)

WET UNIT WEIGHT(pcf)

\,VET rvElcHT SOIL{sm)

DRY WEIGHT SOIL(gm)

wElcHT wATER(g.m)

MOISTURE (%)

DRY UNIT WETGHT (pcf )

PAN NUMBER

Sauple DEscRrPTroN

MACTEC Engineering and Consulting
2801 Yorkmont Road. Charlotte, NC 28208

704-357€600 . Fax: 704-357-8638

TECHNTCTAN frrH.

SHECKE9 rFx -rlY
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Grain Size Analysis

x
[!z
l.L
Fz
ut
C)
E
uJ
o-

(no specification provided)

Sample No.: Source of Sample: Date: A6-21-04

Elev./Depth:Location: B-1A UD @ 15'-16'

MACTEC ENGINEERING
AND

Client: TVA
Project: TVA Bull Run Ash Disposal Area

GRAIN SIZE - mm

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 4.6 8.9 15.4 37.9 5J.Z

SIEVE

stzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#2Q
#4Q
#60

#140
#200

r00.0
95.4
86.5
76.7
7t.r
65.9
40.3
33.2

Soil Description
Grey Bottom Ash

Atterberq Llmits
PL= LL= Pl=

F8i= '^vlJ-
B?3: 

o'ou

Classification
USCS= AASHTO=

Remarks

CONSULTING. INC. No: 3043-04-1022



GRAIN SIZE DISTRIBUTION TES:[ DATAI
Client: TVA

I Project: TVA BuIl Run Ash Disposal Area

! ero3ect Number: 3043-04-1022

Sample Data

I
I
I

Source:
Sample No.:
ELev. or Depth:
Location: B-l-A UD

Description: GreY
Date: 06-21-04
USCS Classification:
Testing Renarks:

G 15'-16'
Bottom Ash

PL:

Sarrp3-e Length (in. /cm. ) :

LL: PI:
AASHTO C].assification :

Mechanical- Analysis DataI
t
I
I
I

Initial
Dry sanple and tare= 267-88
Tare = 0.00
Dry sanp1e weight = 261-88
fare for eunuJ.ative weight retained= .00

Sieve

0.375 inch
#4
# 10
#20
# 40
#60
# 140
# 200

0.00
L1, .94
JJ. JJ

60.91
/ h 5x

Rq ??
| 5h 1a

17q n?

Cumul. Wt. Percent
retained finer

100.0
95 .4
B6.s
76.7
7L.7
65. 9
Ln,?
33.2

FractionalI
I
I
I
I

GraveL/Sand based on #4
Sand/Fines based on #200
t COBBLES = * GRA\ZEL =
t SAIiID = 62.2 (t coarse = 8.9
t FINES = 33.2

DBs= I-76 D6o= o-20 D5o= o'15

4.6 (t coarse =
t medir:nr = 15.4

t fine = 4.6,
t fine -- 31 .91

I
l,*:::--:-' --::-,'-:--..:--:-.

I
MACTEC Engineering and Consulting, Inc.
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GRAIN SIZE DIStrRIBUTION TEST DATA

CLient: TVA
Project: TVA Bul-t Run Ash Disposal Area
Project Nurnber: 3043-04 -1022

Sample Data

I
I
I
I
I

Source:
Sarrple No. :

Elev. or DePth:
Location: B-1A UD G 32'-33.5'
Description: GreY FIY Ash
Datez 07-02-04 PL:
USCS C]-assification:
Testing Renarks:

SampJ.e Length (in. /cm. ) :

LI,: PI :

AASHTO C].assification :

Mechanical AnalYsis DataI
t
I
I
I

Initial
Dry sample and tare= 310.78
Tare = 0.00
Dry sampJ.e weight = 31-0.78
fale foi cucrulative weight retaine'{= ' 00

Sieve Cumul. Wt. Percent
retained finer

0.375 inch 0.00 100.0
# 4 0.00 100-0
# 10 0.17 99-9
# 20 L.24 99-6
# 40 2.30 99-3
# 60 7.95 91 -4
# 140 41 .56 84 .1
# 200 65.52 7B -9

I Fractional ComPonents

I
I
I
I
I
I

Grave]./Sand based on #4
Sand/Fines based on #200
t COBBLES = t GRjAVEL =
$ SAIIID = 27.I (8 coarse = 0.1
* FINES = '78.9

D85= 0.11

t medir:sr = 0. 5 8 fine = 20.41

MACTEC Engineering and ConsuJ.ting, Inc.
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I GRAIN SIZE DISITRIBUTION TEST DATA

Client: TVA
Project: TVA Bull- Run Ash Disposal Area
Project Number: 3043-04 -1022

Sanple Data

Source:
Sample No.:
Elev. or DePth:
Location: B-2 UD @ 35.5 ' -37 - 5'
Description: Tan-Brown Sandy Silty Clay
Date:06-21-04 PL: 16
USCS CLassification: CL
Testing Renarks: Specific Gravity: 2'62

Sanrple Length (5-n. /cn. ) :

LL: 21 PI: 11
AASHEO Classification :

Mechanical AnalYsis Data

I
I
I
I
I
I
I
I
I
I
I
I

Initial
Dry sample and tare= 286 -2I
Tare = 0.00
Dry sample weight = 286-27
Sarnple spJ.it on nr:rnber 10 sieve
Sp1it sampJ.e data:

Sarnple lnd tare = 56.98 Tare = .00 S.'ple weigrht = 56-98
Cr:rnulative weight retained tare= ' 00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

retained finer
0.375 inch 0.00 100.0
# 4 0.62 99. B

# 10 l-. 05 99 .6
# 20 0.14 99-4
# 40 0.26 99.1'
# 60 L.52 96 -9
# 140 13.54 75.9
# 200 18.15 61.9

Hydrometer Ana1ys il_ !3!3

I
I
T

I
I
I

Separation sieve is #10
Percent -#10 based upon compJ-ete santple= 99'6
Weight of hydrometer samP1e: 56.98
CalcuLated biased weight= 51 -21
Table of composite correction values:

Temp, deg C: 20.0 22-0 24-0
Comp. corr: -5.5 -4 - B -4 ' 0

Meniscus correction onJ.Y= 1.0
Specific AravitY of solids= 2-62
slecific gravity correetion factor= 1 ' 007
Hydrometer tlpe: 152H

Effective depth L= L6.294964 0.164 x Rst

I{ACTEC Engineering and Consu1tingr, Inc'
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I
I
I

Elapsed
time, min

n qn
V. JV

1.00
^ nnz.vv
- n  ]. UU

'ltr nnfJ. vv

30. 00
60. 00

250.00
1446. A0

Temp, Actua1
deg C reading
24 .4 40.0
24 .4 36. 0
24.4 33.0
24.4 30.0
24.4 21 .0
24.4 23.5
24.4 23.0
24.4 20 .0
24.4 17.0

Corrected
reading
36.0
5Z.V
an AtY.v
26.0
23.0
19.5
10 n

10.v
13.0

K

0.0i-31
0.0131
0.0131
n n1?1
0 . 0131
0.0131
0.0131
0 . 0131
0.0131

Rm Eff.
depth

41.0 9.6
37.0 r0.2
34.0 10.7
31. 0 lL.2
28. 0 rr.7
24.5 12.3
24.0 12.4
2r.0 12.9
18.0 13.3

Dia'rreter
llrm
0 . 0571-
0.0417
0. 0302
0.0195
0.011s
0.0084
0.00s9
0.0030
0.001-3

Percent
finer

63.4
56. 3
51. 0
45.8
an5
34.3
33. 4

26.z
22.9

Fractional ComPonents

I
I

cravel/Sand based on #4
Sand/Fines based on #200
t COBBTES = I GRAIZEL =
t SAND = 31.9 (* coarse = 0 -2
* S]LT = 35.6 * CLAY = 32.3

0.2 (t coarse =
t medium = 0.5

t fine = 0.21
t fine -- 3]-.21

I 33i= 3:33 
D6o= o ' os Dso= o ' 03

t
I
I
t
I
I
I
I
I
t
I :-:::--,--':r-:-:-:-, ,,---:::,:::::: llAcrEc Engineering and consulting, rnc.

I
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Grain Size AnalYsis

t
LUz
tt
t-z
uJ
O
E
ul
E

60

40

1

GRAIN SIZE

(no specilication provided)

Sample No.: Source of Sample: Date: 06-21-04
Elev./Depth:Location: B-2 UD @39'-41'

MAGTEC ENGINEERING
AND

Client: TvA
Project: TVA Bull Run Ash Disposal Area

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. ilEDIUilI FINE SILT CLAY

0.0 0.0 0.0 0.0 0.0 48.0 33.4 18.6

SIEVE

srzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#20
#40
#60

#t4a
#200

100.0
100.0
100.0
100.0
100.0
98.0
62.9
52.0

Soil DescriPtion

Orange-Brown SandY Silt

Atterberq Limits
PL= LL= Pl=

Coefficients
Do<= 0.185 Dan= 0.0974 D50= 0.0697
oifi= o.oiio DTE= o,oors Di6=
Cu= uc=

USCS= ML AASHTO=

Remarks
Specific Gravity: 2.65

CONSULTING, INC. No: 3043-04-1022
CT



GRAIN SIZE DISTRIBUTION TEST DATA

CLient: TVA

I Project: TVA Bull Run Ash Disposal Area
I rroject Number: 3043-04-IO22

I
I

Source:
SampJ.e No.:
ELev. or DePth:
Location: B-2 UD G 39'-41'
Description: Orange-Brown
Date: 06-21-04 PL:
USCS Classification: ML
Testing Remarks: SPecific

SamPle

Sandy Silt
Lt:
AASHTO

Gravity: 2.65

Length (in. ,/cut. ) :

PI:
C].assification:

Mechanical. Analysis Data

I
I

InitiaL
Dry salrp1e and tare= 383.02
Tare = 0.00
Dry sample weight = 383.02
SampJ-e split on nr::nber 10 sieve
SpJ.it sa.rrple data:

sanrple and tare = 60.33 Tare = . 00 sample weight = 50. 33
Cumulative weight re-tained tare= . O0

Tare for cumulative weight retained= .00
Sieve

0.375 inch
#4
# 10
#20
# 40
#60
# 140
# 200

l. tv
22.47
26.Y6

Curnul . Wt. Percent
retained finer

0.00 100.0
0.00 100.0
0.00 100.0
0.00 100.0
0.00 100.0

98 .0
62 .9q)n

Hydrometer AnalYsis Dat?

I
I
I

I
I

Separation sieve is #10
Percent -#10 based upon comp].ete samp].e= 100.0
Weight of hydrometer semPJ.e: 60.33
CaLcu1ated biased weight= 50.33
Tatrl-e of composite correction val.ues:

Tenp, deg C: 20.0 22.0 24.0
Comp. corr: -5.5 -4.8 -4.0

Meniscus correction onlY= 1.0
Specific aravitY of solids= 2-65
Specific Arravity correction factor= 1 - 000
Hydrometer tlpe: I52H

Effective depth L= 16.294964 0.164 x Rn

.--.-..._:-:::::: I4ACTEC Engineering and consulting' Inc.
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I
I

Elapsed
time, nin

0.50
1.00
2.00q nn

15.00
30.00
60.00

280.00
1440.00

Temp, Actual
deg C reading
24.4 32-0
24.4 28.O
24.4 25.O
24 .4 22.0
24.4 24.0
24 .4 18.0
24 .4 16.0
24.4 14.0
24 .4 L2.O

Correeted
reading
zd.v
zq.v
21.0
18.0
IO.U
14.0
12.0
10.0

U.U

Rm Eff.
depth

33.0 10. 9

29.0 11-. s
26.0 12.0
23 .0 1.2 .5
2r.0 L2.9
19.0 ]-3.2
17 .0 13. s
1q. n 1? aAJ. V f J. v

13. 0 14.2

Dianeter
mm
0.0604
0.0439
0. 0317
0. 0205
o .0120
0.0086
0.0061
0.0029
0.0013

Percent
finer

46.4
39.8
34 .8
29.8
26.5
23.2
19.9
1"6.6
1_3.3

K

0 .01"29
0.0129
0.0129
0.012 9
0.0L29
0.0129
0.0L29
0.0129
0.0]-29

Fractional Components

I er.n"l,/Sand based on n4
f Sand/Fines based on #200

t COBBLES = T GRA\IEL =
I I SAlilD = 48.0 (* coarse = Q.0 t medir:n = 0.0
f g srLT = 33.4 t cr.AY = 18.6

I DB5= 0.18 D60= 0.10 D5O= 0.07

t D30= 0.02 D1s= 0.00

I
I
I

I
I -:.---.. --,,*:.::..-..-,-_--:ir..::-,-- t{i\crEC Engineering and consurtingr, rnc.

I

I fine = 48.0)

I
I
I
I
I
I
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I GR.AIN SIZE DISTRIBWION TEST DATA

CLient: TVA

I Project: TVA Bull Run Ash Disposal Area
I eroject Number: 3043-04-IO22

Sample DataI
I
I

Source:
Sarnple No. :

ELev. or Depth:
Loeation: B-2P UD

Description: GreY
Date: 06-21-04

@ 2',-4',
Bottom Ash

PL:

Sample Length (in. /cn- ) :

LL: PI:
AASIITO Classification :USCS Classification:

Testing Renarks: Specific Gravity: 2.25

I
InitiaL

I Pw sanple and tare= 184.55
I Tare = 0.00

Dry sanpJ.e weight = 184.55

I
I
I

Tare for cumu1ative weight retained= .00
Sieve

0.375 inch
#4
# 10
#20
# 40
#60
# 140
# 200

retained
0.00
6.20

18.22
34.68
46 .91
55.75
'7 6 .52
86.36

finer
1nn nIUV. V

96.6
qn 1

87.2
14.5
69. B

sB.5
53.2

Cr:mul. Wt. Percent

I Fractional Components

I
I

Grave]./Sand based on #4
Sand/Fines based on #200
* COBBLES = * GRA\IEL =
t SAIID = 43.4 (8 coarse = 6 - 5

t FINES = 53.2

3. 4 (t coarsle =
t medium = 15.6

t fine = 3.4)
t fine = 2I.31

I 
DB5= 1.2I D6o= 0.L2

I
I
I
I
I

I"IACTEC Engineering and Consulting, Inc.
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Grain Size Analysis
oo

X**

100

90

80

70

60

50

(no specification provided)

Sample No.: Source of Sample: Date: 06-21-04
Elev./Depth:Location: B-2P UD @ 14'-16'

GRAIN SIZE - mm

% COBBLES
% GRAVEL % SAND % FINES

CRS. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0-0 0.0 0.1 0.6 9.6 89.7

SIEVE

stzE

PERCENT

FINER

sPEc.'
PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#20
#40
#60

#140
#200

100.0
t00.0
99.9
99.6
99.3
96.6
90.9
89.7

SoilDescription
Grey Fly Ash

PL=

F3i=\Ju-
BiB=

USGS= AASHTO=

Remarks
Specific Cravity:2.22

Client: TVA
Project TVA Bull Run Ash Disposal Area

No: 3043-04-1022

MACTEC ENGINEERING
AND

CONSULTING, INC.



GRJAIN SIZE DISTRIBUTION TES1r DATAI
C1ient: TVA

I Project: TVA Bull Run Ash Disposal Area
I rroieet Nurnber: 3043-04-LO22

Sanrple Data

I
I
t

Source:
SanpJ.e No. :

ELev. or DePth:
Location: B-2P UD

Description: GreY
Date: 06-2I-04

I 14'-16'
Fly Ash

PL:

Sa^mple tength (in. /cm- ) :

LI,: PI :

AASHTO C].assification :USCS Classification:
festing Renarks : Specif i-c Gravity: 2 '22

I
t
I
I
I

Initial
Dry sample and tare= 145.53
Tare = 0.00
Dry sampJ.e weight = 14 5 . 53
faie for cumuLative weight retained= ' 00

Sieve

0.375 inch
*4
# 10
#20
# 40
#60
# 140
# 200

retained
0.00
0.00
0.20
0. 63
1.08
5.01

1? ?n
LJ. JV

14.95

finer
100.0
100.0

99 .9
99 .6
9V

96.6
90. 9
B9 .7

Cr:nul. Wt. Percent

Fractional- ComPonentsI
I
I
I
I
I
I
I
I

Gravel/Sand based on #4
Sand/Fines based on #200
* COBBLES = * GRA\ZEL =
* SAND = 10.3 (t coarse - 0.1
t FINES = 89.7

t mediurr = 0.6 * fine = 9.6,

MACTEC Engineering and ConsuJ-ting' InC. -:=::::--::=-- '
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GRAIN SIZE DISTRIBUTION TEST DATA

T

I
CLient: TVA
Project: TVA Bull Run Ash Disposal Area
Project Number: 3043-04 -1'022

SarrpJ.e Data

t
I
I

Source:
Sample No.: B-2P UD G 18r-201
Elev. or DePth:
Location:
Description: GreY Bottom Ash
Date:01-02-04 PL:
USCS CLassification:
Testing Remarks:

SanrpJ.e Length (in. /m. ) :

PI:
Classification:

LL:
AASHTO

Mechanical

Initial
Dry sample and tare= 111.71
Tare = 0.00
Dry sannpJ-e weight = 111.71
faie for cumu1ative weight retained= .00

Sieve

0.375 inch
#4
# 10
#20
+40
#60
# 140
# 200

Cr:rnul . Wt. Percent
retained finer

0.00
0.00
0.00
0.00
u.tv

IU. ZJ
65 .44
12.r0

100.0
i-00.0
l_00.0
r-00.0
99.8
90. B

4r.4
35. 5

Fractional. ComPonents

t
I
I
I
I
I
I
I
I
I
I

Gravel/Sand based on #4
Sand/Fines based on #200
t COBBLES = t GRiAVEL =
t SAND = 64.5 (t coarse = 0.0
t FINES = 35.5

DB5= 0.22 D5o= 0.15 DsO= 0'13

* mediurn = A.2 t fine = 64.3,

t
I

MACTEC Engineering and Consulting, Inc.
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GRJA,IN SIZE DISTRIBU':TION TEST DATA

Client: TVA

I Project: TVA Bull Run Ash Disposal Area
I Project Number: 3043-04-1022

Samtcle No. :

I si..t. or Depuh:
I Location: B-3 UD G 39'-41'

Description: Tan-Brown SiltY CIaY

I 3:::'"13=31;?l

Sample Length (in- /cn. ) :

Lt: 44 Pr: 2r
AASHTO Classifieation :

PIr: 23
USCS Classification: CL
Testing Renarks: Specific Gravity: 2.70

Initial
Dry saraple and tare= l-44.58
Tare = 0.00
Dry sampJ.e weight = 14 4 . 58
Sample split on nurnl>er 10 sieve
Split sarrP1e data:

sampJ.e and tare = 53.27 Tare = .00 sample weight = 53.27
Cunrulative weight retained tare= .00

Tare for cunrulative weight retained= .00
Sieve

0.375 inch
#4
#10
#24
# 40
#60
# 140
# 200

Cr:mul. Wt. Percent
retained finer

0.00 100. 0
0.00 100.0
0.00 100.0
0.00 100.0
0.10 99.8
0.22
1- .21
t_.uo

99 .6
91 .6
96.s

Separation sieve is #10
Percent -#10 based upon complete sarrrp].e= 100 ' 0
Weight of hydrometer sampJ.e: 53-27
CalcuLated biased weight= 53-21
Table of cornposite correction values:

Temp, deg C: 20.0 22.0 24-0
Conrp. corr: -5.5 -4.8 -4.0

Meniscus correction onlY= 1.0
Specifie gravitY of soLids= 2-14
Specific gravity correction factor= 0.989
Hydroneter tlPe: 152H

Effective depth L= 16.294964 0.154 x Rm

I,IACTEC Engineering and Consultingr, Inc'



I
I
I

Elapsed
time, min

0.50
l_.00
2 .00
5.00

15.00
30.00
60.00

250.00
1440.00

Corrected
reading
49.0
47 .0
44.0
41.0
?A N

<l I t

21 .0
22.0
L I .U

K

u.vLzt
0 .01,2'7
0 .01,27
0.0L27
0 .0121
0 .0721
0.0]-21
0.0L27
0 .0L21

Rm Eff.
dePth

54.0 7 .4
52.A 7.8
49.0 8.3
46.0 B.B
39. 0 9.9
35.5 10. s
32.0 l-1.0
27 .A 1r.9
22 .0 1.2 .7

Dia'geter
mm
0.0492
0.0355
0.02s9
0.0169
0.0104
0.0075
0.00ss
0.0028
0.0012

Pereent
finer

01 n
HI

81.7
16.1
A?1
56.6
50.1
40. B

31.6

Temp, Actual.
deg C reading
24 .4 53. 0
24 .4 51. 0
24.4 48.0
24.4 45.0
24 .4 38.0
24 .4 34 .5
24.4 31.0
24.4 26.0
24.4 2:-.OI Fractional. ComPonents

I G="rr"1,/Sand based on r'i
I sand/Fines based on #200

t COBBLES = I GRAVEI, =
I t SAI{D = 3.5 (t coarse = Q.0 * medirrsr = 0'2
f t srLT = 4B.o t cr,AY = 4B-5

* fine = 3.3)

I 
otu= 0.03 D6O= 0.01- DsO= 0.01

I
t
I
t
t
I
T

I
I
I
I
I

' :::::*-:--,.-----:::: llACfEC Engineering and Consultingi, Inc'





I GRJAIN SIZE DISTRTBUTION IEST DATA

- Client: TVA
I eroiect: TVA BuIt Run Ash Disposal Area
I Proieet Nr:mber: 3043-04 -1"022

t
I

Source:
Samp1e No.:
ELev. or DePth:
Location: B-3 UD G 45'-471
Description: Tan-Brown Silty Clay with
Date z 06-21-04 PL: 19
USCS Classification: CL
Testing Remarks: Specific Gravity: 2-68

SampJ.e

Sand
LL: 33
AASIITO

Length (in. ,/co. ) :

PI: 74
Classification:

I Mechanical Anal.Ysis Data

I
I
I
I
I

Initial
Dry sanrpJ.e and tare= 1'14.54
Tare = 0.00
Dry sa.rrpJ.e weight' = 1'14.54
Sample split on nuraber 10 siewe
Split sarnple data:-Sample lnd tare = 56.50 Tare = .00 Sample weight = 56.50

Curnulatiwe weight retained tare= .00
Tare for cr:mulative weight retained= .00

Sieve

rl </h 1n-n

#4
#10
#20
# 40
#60
# 1,40
# 200

Cr.rrrul . Wt. Percent
retained finer

0.00
0.00
0.00
v. Lz
0.28
0.75
4 .97
B. B5

100.0
100.0
100.0

99. B

99.5
98.1

64.5

I
I
I
I
I

Separation sieve is #10
Percent -#10 based upon complete sanpJ.e= 100.0
Weight of hydrometer sampJ.e: 5 6 - 50
Calculated biased weight= 56.50
Table of composite correction walues:

Temp, deg C: 20.0 22.0 24.0
Comp. corr: -5.5 -4.8 -4-0

Meniscus correction onJ.y= 1.0
Speeific gravitY of soJ'ids= 2.68
Specific gravity correction factor= 0 -993
Hydroneter tlpe: 1-52H

Effective depth L= 16.294964 - 0.154 x Rrn

I
---- - ::_:--.....-,.--,. -.---:--

I
I{ACTEC Engineering and Consulting, Ine.



I
I
I
I

Elapsed
time, min

0.50
1.00
2 .00
5.00

I). UU

30.00
60 .00

250.00
1440.00

Tenrp, Actual
deg C reading
24.4 45.0
24.4 41.5
24.4 37 . 0
24.4 33.0
24.4 21 .5
24.4 25.0
24.4 22.0
24.4 18. 5
24.4 15.0

Corrected
reading
41.0
37.5

/9 tl

23 .5
21, .0
18.0
1A q

1t-.0

Rln Eff.
depth

46.0 B.B
42.5 9.3
38.0 10. r
34 .0 10.7
28.5 11.6
26 -u Lz.u
23.0 12.5
19.5 13.1
16.0 L3.7

Dianeter
$m
0.0536
n n?o1
0.0288
0.0188
0.0113
0.0081
0.0059
0.0029
0 . 0012

Percent
finer

tz.L
65. 9
58.0
q1 n
A1 ?

36 .9
31.6
25 .5
19.3

K

0.0128
0.0128
0.0128
0.0r-28
U. UI-ZU
0.0128
0.0128
0.01-28
0.0128

Fractional Components

I GraveJ./Sand based on +4
Sand/Fines based on #200
* COBBLES = t GRA\|EL =

I * sAliID = 15.7 (t coarse = Q.0 * medir:m = 0.5
I * srLT = s|.i * cr"AY = 29.6

t fine = 15.2)

I 33;= 3:3?
D6O= 0.03 DsO= 0.02

I
I
I
I
I
I
T

I
I
I
I
I

:::::---_,::---_-::*::::.:,,-,--*"- lt[i\CTEC Engineering and Consulting, Inc.
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GRAIN SIZE - mm

Grain Size Analysis

100

Soil Descriotion
Grey Fly Ash

Atterbero Limits
PL= LL= Pl=

(no specifi cation provided)

Sampfe No.: B-3A UD @ 15'-17' Source of Sample: Date: 07-02-04

Location: Elev'/DePth:

MACTEC ENGINEERIN@ ll crient rvA

AND ll 
Ptole"t, TVA BullRun Ash DisposalArea

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT I CLAY

0.0 0.0 0.0 0.2 2.1 16.2 8l .5

SIEVE

stzE

PERCENT

FINER

sPEC."

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#20
#40
#60

#140
#200

100.0
r 00.0
99.8
99.4
97.7
94.8
83.9
8l .5

CONSULTING, lNC. ll proiect tto: 3043-04-t022 F



GRAIN SIZE DISTRIBUTION TEST DATA

Client: TVA
Project: TVA Bul-I Run Ash Dj-sposal Area
Project Number: 3043-04 -L022

Source:
Sample No.: B-3A UD G 15'-77'
EIev. or Depth:
Location:
Description: GreY FIY Ash
Date:07-02-04 PL:
USCS Classification:
Testing Remarks:

SampJ.e Length (in. /crr. ) :

Pf:
CLassification:

LL:
AASHTO

I
I
I
I
I

Tare for cumul-ative weight retaine'l= .00

Dry sample and tare=
Tare =
Dry sanple weight =

Sieve

0.375 inch
#4
#10
#20
# 40
#60
# 140
# 200

Initia].
302 .90

0.00
^nn 

An5UZ.YV

Cr:arul . Wt. Percent
retained

0.00
0.00
0.55
1, .67
6.84

15.84
48.58
56.08

finer
100.0
100.0

qqR

99 .4
91 .1
94 .8
x<v

81.5

I Fractional ConPonents

t
I
I
I
I
t
I
t

eravel/Sand based on #4
Sand,/Fines based on #200
* COBBLES = I GRA\ZEL =
* SAIID = 18.5 (8 coarse = 0-2 * medium = 2'I
t FINES = 81.5

D85= o.r2

* fine = 16.21

MACTEC Engineering and Consulting, Inc.
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I GRJAIN SIZE DISTRIBUTION TEST DATA

I
Client: TVA
Project: TVA Bull Run Ash Disposal Area
Project Nunber: 3043-04 -1"022

I
I
t

Source:
Sarrple No. :

eLei. or Depth: Sample Length(in./cm.) :

Location: 8-6 UD G 33'-35'
Deseription: Olive-Grey Silty Clay
Datez 06-21-04 PL: 20 LL: 38 PI: 18

USCS Classification: CL AASHTO Classification:
Testing Rsrarks: Specif i-c Gravity: 2 - 65

I Mechanical Anal.Ysis Data

I
I
I
I
I
I

Init'ial
Dry sanrple and tare= 166.22
Tare = 0.00
Dry sample weight = 166-22
SampJ-e spJ.it on number 10 sieve
Split sample data:

Sample lnd tare = 58.55 Tare = .00 Sample weight = 58.55
Cunrul-ative weight retained tare= .00

Tare for cumuLative weight retained= .00
Sieve

u.3 / 5 rncn
#4
# 10
#20
# 40
#60
# 140
# 200

Cr:nrul . Wt. Percent
retained finer

0.00
0.00
0.00
0.00
0.00
0. 18
A 11

6.7 0

100.0
100.0
100.0
100.0
100.0

99.7
93. 0
88. 6

Anal.ysis

I
I
I

Separation sieve is #10
Percent -#10 based uPon eomplete sanple= 100.0
?fleight of hydrometer samPle: 58.55
Calculated biased weight= 58.55
TabLe of composite correction values:

Tenp, deg C: 20.0 22.0 24.0
Comp. corr: -5.5 -4.8 -4.0

Meniscus correction on1Y= 1.0
Specific aravitY of solids= 2.65
Specific gravity correction factor= 1.000
Hydrometer tlpe: 152H

Effective depth L= 16.294964 - 0.154 x Rsr

I,IACTEC Engineering' and Consulting, Inc.



I
I
I

Elapsed
time, min

1.00
2 .00
5. 00

1f,. UU

31.00
60. 00

250.00
1444 . AO

Tenp, Actual.
deg C reading
24.4 48.0
24.4 46.4
24.4 41.0
24.4 34 . 0
24.4 30.5
24.4 21 .0
24.4 23.0
24.4 18.0 .

Corrected
reading

42 .0
?'7 n

30.0

/ < tl

'1 0 n

14.0

Rm Eff.
depth

49.0 8.3
47 .0 B. 6
42.0 9 .4

n rn a5f,. U l-U. O

31.5 11.1
28 . 0 17.1
24 .0 :]-2.4
19. 0 13.2

Diarneter
mm
0.Q312
0.0268
0.0177
0.0109
0.0078
0. 0057
0.0029
0.0012

Percent
finer

75.1_
'7L.'7
A?9
5]-.2
45.3
39.3
32.5
25. Y

K

o.0]-29
U.UTZY
0.0129
0.0129
o .01,29
o.0L29
0.4129
0.0L29

I Fractional ComPonents

- Gravel/Sand based on #4

I Sand/Fines based on #200
r*GoBBLES= tGRA\zEL=

$ SAIiID = 1,1.4 (t eoarse = 0. 0 * mediunr = 0.0 * fine = 11.4)

| 
* srlr = 51.3 * CLAY = 37.3

DBs= 0.05 D6O= 0.O2 D50= 0.01

I 
oto= 0.00

I
I
I
I
I
I
I
I
I
t
I
I

:.-..-::-:::-:, -: -, -.-:-:..:-----_- lvfllCTEC Engineering and Consulting'



I
I
I
I
I
I
t
I
I
I
I
t
I
I
I
I
I
I
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Grain Size Analysis

--i-'--.t
I

,I
:l
, -.,1 .-

GRAIN SIZE - mm

SoilDescription
Grey Lean Clay with Sand

PL= 19

Dnq= 0.121

Pii= o'ooto
vu-

USCS= CL

Atterberq Llmlts
LL= 37

Coefficients
D60= O.OZO:

H19=vc-

Classification

Pl= 18

B?3: 
o'0"'

AASHTO=

Remarks
Specific Gravityi2.62

(no specifi cation provided)

Sample No.: Source of Sample: Date: Q6-21-04
Elev./Depth:Location: B-10 UD @ 58'-60'

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.0 0.2 22-5 42.2 35.1

SIEVE

stzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#20
#40
#60

#140
#200

100.0
100.0
100.0
t00.0
99.8
98.2
83.r
77.3

MACTEC ENGINEERING
AND

CONSULTING, INC.

Client: TVA

Project: TVA Bull Run Ash Disposal Area

nT{
Proiect No: 3043-04-1022 Figure



t GRAIN SIZE DISTRIBUTION TEST DATA

C1ient: TVA

! Project: TVA BuIt Run Ash Disposal Area
! eroject Number: 3043-04 -1,022

Sanple DataI
I

Source:
Sample No.:
Elev. or Depth:
Location: B-10 UD G 58'-60 |

Description: Grey Lean ClaY

SanP1e Length (in-,/cn- ) :

with Sand
Date: 06-21-04 PL: 19 LL: 3'7 PI: 18

USCS CLassification: CL AASHTO Classification:
Testing Renarks: Specific Gravity: 2-62

I Mechanical. Analysis Dat'a

I
I
I
I
I
I

Initia].
Dry sampLe and tare= 232.18
Tare = 0.00
Dry sarnple weight = 232.L8
Sample split on nurnber 10 sieve
Split sarrple data:

Sample and tare = 56.35 Tare = .00 Sarrple weight = 56-35
CumuLative weig:ht retained tare= .00

Tare for cr.rnrulative weight retained= .00
Cusrul. Wt. PereentSieve

0.375 inch
#4
#10
#20
# 40
#60
# 140
# 200

retained
0.00
0.00
0. 00
0 .02
0.09
1.04
9. 54

12.81

finer
100.0
100.0
100.0
100.0

99.8
98 .2
83.1
17.3

Hydrometer Anal.ysis Data

I
I

Separation sieve is #10
Percent -#10 based uPon eomplete sample= 100.0
Weight of hydrometer sarnple: 56.35
Calculated biased weight= 56.35
Table of composite correction values:

Temp, deg C: 20.0 22.0 24.0
Comp. corr: -5.5 -4 .B -4 .0

Meniscus correction on].y= 1.0
Specifi.c aravity of solids= 2.62
Speeific gravity correction factor= i-.007
Hydrometer tlpe: 752H

Effective depth L= 16.294964 0.164 x Rm

I
I
I
t



I
I
I
I

Elapsed
time, min

0.50
1.00
2 .00
qnn
J. VV

15.00
?'l nn
60.00

250.00
1440.00

Corrected
reading
38.0
36. 0
35.0

28.0
24.0
27 .0
16.0
11 n

K

0.0131
0.0131
0.0131
0.0131
0.0131
0.0131
0.0131
0.0131
0.01 31

R$r Eff.
dept,h

43.0 9.2
41.0 9.6
40.0 9.7
38.0 10. i-
?? n 1n q
JJ. v

)q n 11 q

26.A L2.0
2r .0 1"2 .9
17.0 13.5

Dianeter
mt
0. 0561
0. 0404
0. 0288
0.0185
0.0111
0.0080
0. 0058
0. 0030
0.0013

Percent
finer

67 .9
64.3
62 .5

s0.0
42 .9
37. 5
28 .6
2L.4

Temp, Actual.
deg C reading
24.4 42.0
24.4 40.0
24.4 39.0
24.4 37. 0
24.4 32.0
24.4 28 .0
24.4 25.0
24 .4 20 .0
24.4 16.0

Fractiona1 ComPonents

I nr".r"I/sancl basect on f 4r Sand/Fines based on x2AC

I
I 33;= 3:33

t COBBLES = t GRiA\IEL =
t SAI{D = 22.1 (t coarse = 0.0 t medir:m = Q.2 * fine = 22.51
t SILT = 42.2 t CLAY = 35.1

D6O= 0.02 DsO= 0.01

I 
-."--::.:---::------..-::--:,:-*-:--: 

'tAcrEc 
Engineering and consultingr, rnc.

I

I
I
I
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I
I
I



I
I
t
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
t

(no specification provided)

Sampfe No.: B-10 uD @62'-64' Source of Sample:
Location:

MACTEC ENGINEERING
AND

CONSULTING. INC.

lysis

1

GRAIN SIZE

Client: TVA

Project: TVA Bull Run Ash Disposal Area

No: 3043-04-1022

Anaize

T
ilii-[l
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-]x
iiii
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'i j L

i.ii.
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l'li-'

f-t'

z
lt
Fz
tu
O
x.
l!r

Date: 07-02-04

Elev./Depth:

0t

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.1 2.3 35.3 35. I 28.6

SIEVE

stzE

PERCENT

FINER

sPEc.-

PERCENT

PASS?

(X=NO)

0.375 in.
'#4

#10
#20
#40
#60

#140
#200

100.0
r00.0
99.9
98.8
97.6
92.4
67.9
62.3

SoilDescription
Grey Sandy Lean Clay

Atterberq Limits
pL= f4 W Pl= ll

Coefiicients
Qg5= 0.192 D60= o.ozot Pso= o.oasz

!SO= 
o.oosz Ptg= u10=

L/u- vC-

Classification
USCS= CL ATASHTO=

Remarks

6?R.,a e- 6aA)r,Tq : L. bz



GRJAIN SIZE DISTRIBUTION TEST DAIAI Client: TVA
I Project: TVA Bull Run Ash Disposal Area

I eroiect Nurnber: 304 3-04 -IO22

I
I
I

Source:
Sample No.: B-10 UD G 62'-64'
EIev. or Depth:
Location:
Description: Grey SandY Lean CIaY
Date: 01-02-04 PL: !4
USCS Cl-assification: CL
Testing Remarks:

Sarrple Length (in.,/qn. ) :

LL: 25 Pf: 11
AASHTO C]-assification :

Mechanical Arral.ysis Data

I
Initia].

Dry sample and tare= 216.16
Tare = 0.00
Dry sample weight' = 2'J,6.76
Sample split on nurnber 10 sieve
Split sample data:

Sample and tare = 55.70 Tare = .00 SampJ,e
Cr:mulative weight retained tare= .00

Tare for cumulative weight retained= .00

weight = 55.70

Sieve

0.315 inch
#4
#10
#20
# 40
#60
# 140
# 200

0.00
0.00
n ?o

r.26
A 1Q

17. B5
20 .98

Cumul-. Wt. Percent
retained finer

I
100.0
100.0

99 .9
98.8
91 .6
92.4
67 .9
62.3

Hydrometer Analysis Data

I
I
I
I
I

Separation sieve is #10
Percent -#10 based upon complete sampJ.er= 99.9
WeS.ght of hydrometer sanrple: 55 . 7 0

CalcuJ.ated biased weight= 55.76
Table of composite correction values:

Temp, deg C: 20.0 22.0 24.0
Conp. corr: -5.5 -4.8 -4.0

Meniseus correetion on1Y= 1.0
Specific aravity of soLids= 2.62
Specific aravity correction factor= 1.007
Hydrometer tlpe: 152H

Effective depth L= 16 .294964 - 0.154 x F,rn

-::-: MACTEC Engineering and Consulting, Inc.



I
I
I

EJ.apsed
time, min

0.50
1.00
2.00
6.00

15.00
30.00
60.00

250.00
1440.00

Actual
reading
34.0
31.0
30.0
27 .5
24 .5
23.0
2L.0
't1 n

15. 0

Corrected
reading
30.0
21 .0
zo.v
23.3
an Ezv.J
19.0
17.0
13.0
11.0

K

0.0130
0.0130
0.0130
0 . 0130
0.0130
0.0130
0.0130
0.0130
0 . 0130

Rn Eff.
dePth

35.0 10. 6

32.0 11.0
31.0 11..2
28.5 11.6

F 
' 

 123.3 LZ. L

24 .0 t2.4
^r -zz. v Lz. I

l-u.u IJ.5
16.0 13.7

Dianeter
mm

0.0599
0.0433
0.0309
0. 018 1
0.0117
0.0084
0. 0060
0. 0030
0.0013

Percent
finer

54.2
48. B

47 .0
42 .4
37.0
34.3
?n 1

23 .5
19. 9

Temp,
deg C
aA tr,

.A tr,

24.5
24 .5
.A trZ'} . J

24.5
.>A q

.A trz.t. J

.A tr.

I Fractional ComPonents

I
I
I
I
I
I
I
I
I
I
I
I

Gravel-/Sand based on #4
Sand/Fines based on #200

I
I '_.r-----.---- 

.'::,:.:--,::.:.-- --:-- l"IAcrEc

t

* medium = 2.3 * fine = 35.3)
t COBBLES =
t SAI{D = 37 .'7
t SILT = 33.7

D8s= 0.19 D6o=
D3o= o. 01

T GRA\ZEL =
(t coarse = 0.1

* CLAY = 28.6

0.07 DsO= 0.05

Engineering and Consulting, Inc.
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Grain Size AnalYsis

z
l!
t-z
TU
(J
x
Lu
(L

on

80

70

60

50

40

GRAIN SIZE

SIEVE

stzE

PERCENT

FINER

sPEc.'
PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#an

#40
#60

#140
#200

100.0
98. I
93.5
83.9
72.1
34.6

8.5
6.3

(no specifi cation provided)

Sample No.: B-l0A UD @ l0'-11.$ource of Sample:
Location:

Date:
Elev./Depth:

MACTEC ENGINEERING ll 
cri"nt: TVA

TVA Bull Run Ash DisPosal AreaAND ll 
rroiect:

e

o/o COBBLES
% GRAVEL % SAND % FINES

CRS. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 1.9 4.6 21.4 65.8 6.3

SoilDescription
Grey Bottom Ash

Atterberq Limits
PL= LL= Pl=

Coefficients
D85= o.eel Poo= 9.:l? Pso= 9.?08
Q56= o.zrz Q1t= 0.160 D1o= Q.r22
Cu= Z.St Cc= l-25

Classification
USCS= AASHTO=

Remarks

CONSULTING, INC. No: 3043-04-1022

07-02-04



GRJAIN SIZE DISTRIBUTION TESB DATAI
I

Client: TVA
Project: TVA Bull Run Ash Disposal Area
Project Nr:mber: 304 3-04 -IA22

I Source:
Sample No.: B-10A
ELev. or Depth:
Location:
Description: GreY
Date: 01-02-01
USCS C].assification:
Testing Renarks:

uD G l-0'-l-1.5'

Bottom Ash
PL:

SarrpJ-e Length (in. /cm. ) :

PI:
Classification:

LL:
AASITTO

MechanicaL

I
t
I
T

Initial
Dry sample and tare= I9L.49
Tare = 0.00
Dry sample weight = I9L.49
Tare for cumulative weight retained= .00

Sieve

0.375 inch
!A

#10
#20
# 40
#60
# 140
# 200

0.00

tt.q6
30.76
53.51

LZ3 . ZA
r7 5 .25
17 9 .43

Cr:mul. Wt. Percent
retained finer

100.0
98.1

83.9
72.7
Jzl . o
8.5
6.3

Fractional

I
I
I
I

Gravel/Sand based on #4
Sand/Fines based on #200
t COBBLES = t GRjAVEL =
8 SAlilD = 91.8 (8 coarse = 4.6
I FINES = 6.3

DB5= 0.99 D60= 0.35 DsO= 0.31
D3o= 0 -23 D15= 0. 16 Dlo= 0 -I2
Cc= L.2498 Cu= 2.875

1 .9 ($ coarse =
t medir.rm = 21.4

t fine = 1.9)
* fine = 65. B)

,-.:-::-::.---...':,,*::: t{AcTEC Engineering and Consulting, Inc.
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Grain Size AnalYsis

j.j
I

!

!

!

I
I

;il ill+-1

iiiilii
i illi I

1

GRAIN SIZE - mm

Soil Description
Grey Bottom Ash

PL=

DBs= o'ts:
x3g=vu-

USCS=

Pl=

3?3=

ClassificationreTO=
Remarks

(no speciFrcation provided)

Sample No.;
Location: B-l0A UD @30'-32'

Source of Sample: Date: 06-21-04
Elev.lDepth:

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 o.l 0.9 5.4 t5.7 77.9

SlEVE

stzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

{x=NO)

0.375 in.
#4

#10
#20
#40
#60

#r40
#200

100.0
99.9
99.0
96.6
93.6
90.0
80.9
77.9

MAGTEC ENGINEERING
AND

CONSULTING, INC.

Claent: TVA

Project: TVA Bull Run Ash Disposal Area

n:r
Proiect No: 3043-04-rQ22 figure Lft



GRAIN SIZE DISTRIBUTION TEST DATAI
I

Client: TVA
Projeet: TVA BulI Run Ash Disposal Area
Project Number: 3043-04 -1022

Sample Data

I
I

Source:
Sarnple No. :

Elev. or Depth:
Location: B-10A UD G 30'-32'
Description: GreY Bottom Ash
Da,te z 06-21-04 PL:
USCS Classification:
Testing Remarks:

Sample Length (in. /m. ) :

LL: PI:
AASHTO C].assification:

I Mechanical Analysis Data

I
I
I
I

Initia1
Dry sanple and tare= 2'74.55
Tare = 0.00
Dry sa:npJ.e weight = 2'74.55
Tare for cr::nulative weight retained= .00

Sieve

0.375 i-nch
4A7t:

#10
frzu
#40
#60
# 140
t* 200

0.00
0.20
2.68
9 .41,

Ll .41
21 .59
52.48
60 .11,

Cumul. Wt. Percent
retained finer

100.0
99 .9
99.0
96.6
93. 6
90. 0
80. 9
77 .9

Fractional- Conponents

Gravel/Sand based
Sand/Fines based
* COBBLES =
* SAI{D = 22.0 (t
t FINES = 1'7.9

D85= 0.15

on #4
on #200

8 GRA\IEI, =
coarse = 0.9

0.1 (8 coarse =
t mediurn = 5.4

t fine = 0.1)
* fine = 15.7)

I
I
I
I
t
I

I"IACTEC Engineering and Consulting ' Inc .
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a
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o
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a)
-ca

24

20

51015202530
Toto I Normo I St ress, ksf

Ef fect i ve Normo I St ress, ksf

>
@

;
a
q)

a

o

{J

to

4

0 4.5 9.O 13.5 18.
Axiol Stroin, %

TOTAI trtrtrtrCTTVF / '2":

/ ...i..1...;-/..

7t'i-,,C, ksf 2.96 0.89
+, deg 32.1 33 .2 #',P 2 il'

5{
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WATER CONTENT, Z 54.8 46.6
DRY DENSITY, pcf 62.5 69 .2
SATURATION. % 97.3 99.8
voID RATrO 1 .296 1 .O75
DIAMETER. in 2.A2 2.43
HEIGHT. in 5.92 5.85

Fa
td
F
F

WATER CONTENT. % 52,4 43.5
DRY DENSITY, pcf 64.8 71.7
SATURATION, % 1OO.O lOO.O
voID RATIO 1 .215 1 .OO2
DIAMETER, in 2.77 2.93
HEIGHT. in 5.92 5 .26

Stroin rote, %/min A.17 O.17
BACK PRESSURE, ksf 7.2 7.2
CELL PRESSURE, ksf A.2 12.2
FAIL. STRESS, ksf 13.O 22.1

TOTAL PORE PR. , ksf +.2 4.4
ULT. STRESS, ksf

TOTAL PORE PR.. ksf
6r FAILURE , ks f 17 .O 29 . I
6sFAILURE, ksf 4.O 7.ATYPE OF TEST:

CU with Pore Pressures
SAMPLE TYPE: She I by Tube

DESCRIPTION: Grey Fly Ash

SPECIFTC CRAVITY= 2.3
REMARKS:

Fig. No.:

L]ENT: TVA

ROJECT: TVA Bul I Run Ash Disposol Areo

PLE LOCATION: B-1A UD @ 52'-33.5'

No.: 5o43-o4-1o22 DATE: 06-30-04
TRIAXIAL SHIAR TEST REPORT

ENGTNEERTNG AND ENVARONMENTAL SERVTCES
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22.5
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4.5
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lc)tnL
lltev
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0-r

o(l)s
LOo.-(L>
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22.5 22.5

q)01
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0-r
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18. O
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4.5
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13.5

9.O

4.5

o.o o.o
1+%

10. o

a
l(

d

1n a\

I u Lu | 

-

1< n

p, ksf
Lf lect I ve

20.o

End

25.O

Peok OStress Paths: +

Cl ient: TVA

Project: TVA Bul I Run Ash Disposol Areo

Locot i on: B-1A UD @ 32'-33 ' 5'

a :

.iz-:
I

---j"..-

/

/l'-

al"l +

Fi I e: BULLRUNl Proiect No. : 3Q43-O4-1O22 Fig.No.:



t TRIAXIAIJ COMPRESSION TEST 5-30-2004
CU with Pore Pressures 10:04 am

I Project and SamP3-e Data

r Date: 06-30-04
I c:.ient: TVAr Proiect: TVA Bull Run Ash Di-sposal Area

Sam6le l-ocation: B-1A UD @ 32'-33.5'
! Sample descriPt.ion: GreY F1Y Ash
! Remarks:

1 Fig no.: 2nd page Fig no. (if applicable) :

I rype of sample: ShelbY Tube
r spEcific grivity= 2.30 LL= PL= Pr=

Test method: Corps of Eng. - saturation assumed

I Specimen Parameters for Specimen No. 1

r Specimen Parameter
I wt. moist soil and Lare:
r wt. dry soil and tare:

Initial
940 .7 60
607 .720

0.000
940.8
2 .82]-
5.250
5 .923

54. I
96.8
62 .5

L.2950
97 .3

2.784
6.085
5 .923
0.000
5.600

q? '7

98.7
54.2

r_.2355
l-00.0

2.772
6.037
5.91_5
0.007
5 .400

52.8
99.1
54.8

r-.2150
1-00.0

Final
934.280
507 .720

0.000

53.7

Saturated Consolidated

^a€.}/e! .
h^t.yu!.

I
I
I

Wt. of Lare:
Weight, gms:
Diameter, in:
Area, in2:
Heighr, in:
NeL decrease in
Net decrease in
? Moisture:
Wet. densit.y,
Dry density,
Void ratio:
* Saturation:

height, in:
water vo]ume,

I
I
I
I
I

Test Readings Data for Specimen No. 1

Deformation dial constanL= l- in per input unit
Primary load ring constant= O.'72 lbs per input unit
Secondiry load ring constanL= 0 Ibs per input unit
crossovei reading for secondary load ring= 0 input units
Membrane modufus = 0.14000 kN/cm'?
Membrane thickness = 0.012 cm
Consolidation cel1 pr€ssur€ = 55.90 psi = $.19 ksf
Consolidation back pressure = $0.00 psi = 7.20 ksf
Consolidation effective confining stress = 0 - 99 ksf
St.rain rate, ?/mlrr = 0.17
FAIL. STRESS = 12.98 ksf at reading no. 17
ULT. STRESS = Dot selected

I
I
t 3043- a4-toz2

I
LAW ENGINEERING AND ENVTRONMENTAL SERVICES BULLRUNl
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I
I
I
I
I
I

No. Def. Def. Load Load

Diat in Diat tbs

units Units

0 0.0000 0.000 0.0 0.0

1 0.0100 0.010 40.0 28,8

2 0.0200 0.020 70.0 50.4

3 0.0300 0.030 97.0 69'8
4 0.0400 0.040 128.0 92.?

5 0.0500 0.050 158.0 1 13.8

6 0.0600 0.060 185.0133.?
7 0.0700 0.070 210.0 151.2

8 0.0800 0.080 234.0 168.5

9 0.0900 0.090 257-0 185.0

10 0.1000 0.100 280.0 201.6

11 0.1500 0.150 292.0 210.2

12 0.2000 0.200 501.0 360.7

13 0.2500 0.250 595.0 128.4

14 0.3000 0.300 663.0 477.4

15 0.3500 0.350 727.0 523.4

16 0.4000 0.400 782.0 563.0

17 0.4500 0.450 818.0 589.0

18 0.5000 0.500 824.0 593.3

19 0.5500 0.550 828.0 596.2

20 0.6000 0.600 828.0 596.2

21 0.6500 0.650 828.0 596-2

22 0.7000 0.700 829.0 596.9

23 0.7500 0.750 828.0 596.2

24 0.8000 0.800 828.0 596.2

25 0-8500 0.850 818.0 589.0

26 0.9000 0.900 818.0 589.0

Test Readings Data for Specimen No' 1

Strain Deviator Effective Stresses Pore P ksf O ksf

Stress Minor l'lajor 1:3 Pres-

ksf ksf ksf Ratio Psi

0.0 0.00
0.2 0-69

0.3 1.20

0.5 1 .66

0.7 2.18
0.8 2.69
1.0 3-14
1.2 3.56
1 .4 3.96
1.5 4.35
1.7 4.73
2.5 4.89
3.4 8.31

4.? 9.79
5.1 10.81

5.9 11.75

6.8 12.52

7 -6 12-98
8.5 12-96

9.3 12.90

10.1 12-78
11.0 12.6
1 1.8 12.55

12.7 12.42

13.5 ',t2-30

14.4 12.03

15.2 11 .91

0.99 0.99

0 .95 1 .64

0.96 2.16
1.01 2.67
1.07 3-25
1.14 3.83
1.21 4.35

1.28 4.85

1.35 
'.321.44 5.79

1 .54 6.?7
1.99 6.87
2.38 10.59

2,81 12.59

3-14 13.95

3.46 15.20

3.76 16.28
4.00 16.98

4.15 ',17.10

4.23 17.13

4.29 17.07

4.32 16.98
1.35 16.90

1-36 16.78

4.39 '.16.69

4.33 16.36
4-32 16.23

1.00 50.00 0.99 0.00

1 .72 50 .30 1 .29 0 .34

2.24 50.20 1.56 0.60

2.64 49.90 1.84 0.83

3.05 49.50 2.16 1.09

3.37 49.00 2.48 1.35

3.60 48.50 2.78 1.57

3.78 48.00 3.06 1.78

3.e3 47.50 3.34 1.98

4.02 46.9s 3.61 ?.17

4.A7 46.20 3.90 ?.36
3-46 43.10 4.43 2.44

4.50 40.40 6.53 4.16

4.49 37.40 7.70 4.89

4.44 35.10 8.54 5.40

4.10 3?.90 9.33 5.87
4.33 30.80 10.02 6.26

4.24 29.10 10.49 6.19

4.12 28.10 10.62 6.48

4.05 27.50 10.68 6.45

3.98 27-10 10.68 6.39

3.93 26.90 10.65 6.33

3.89 26.70 10.63 6.28

3.85 26.60 10.57 6.21

3.80 26.40 10.54 6.15

3.78 25.80 10.35 6.01

3.76 26.90 10.28 s.96

I
I 3043- o4-r022

I
LAW ENGINEERING AI{D ENVIRONMENTAL SERVICES BULLRI'N1
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Specimen Parameters for Specimen No. 2

Saturated ConsolidatedSpecimen Parameter
Wt. moist soil and tare:
Wt. dry soil and Lare:
Wt.. of tare:
Weight, gms:
Diameter, in:
Area, in2:
Height, in:
Net decrease
Net decrease
? Moisture:
Wet density,
Dry density,
Void ratio:
? SaturaLion:

in
'tn

pcf:
pcf:

height, in:
water volume,

Initial
980.750
658.890

0.000
980.8
2 .83L
6.295
5.850

cc:
46 .6

101.5
69 .2

r.0749
99.8

z.6L)
6.225
5.850
0.000
5.900

45.7
102.0
70.0

1-.0521-
100.0

2 .933
6.757
5.257
0.593

14 .700
43 .5

103.0
7l..'7

1.0015
100.0

Final
951 .210
568.890

0.000

42.2

I
I
I
I

Test Readings Data for Specimen No' 2

Deformalion dial constanL= 1 in per input unit
Primary load ring constanL= O -72 1bs per input unit
Secondiry load rlng consLant= 0 lbs per input unit
crossover reading ior secondary load ring= o input units
Membrane modulus = 0. L4000 kN/cm'?
Membrane thickness = 0.0L2 cm
Consolidation cel} pressure = 84.7 0 psi = 1'2.20 ksf
Consolidation back pressure = 50.00 psi = 7 .20 ksf
Consolidation effeclive confining stress = 5.00 ksf
Strain rate, Z/mLn = 0.17
FAIL. STRESS = 22.08 ksf at reading no- 18
ULT. STRESS = rIoL selected

r No. Def. Def. Load Load Strain Deviator Effective stresses Pore P ksf a ksf

I Diat in Diat Lbs % stress llinor llajor 1:3 Pres'
r units units ksf ksf ksf Ratio Psi

I
I
I
I
I
I
I
I

0 0.0000 0.000 0.0 0.0 0.0 0.00
'l 0.0100 0.010 173.0 124.6 0.2 2.65

2 0.0200 0.020 ?73.O 196.6 0.4 4.17

3 0.0300 0.030 347.0 249-8 0.6 5.29

4 0.0400 0.040 415.0 298.8 0.8 6-32

5 0.0500 0.050 483.0 347.8 1.0 7.34

6 0.0600 0.060 538.0 387.4 1.1 8-16

7 0.0700 0.070 588.0 423.4 1.3 8.90

8 0.0800 0.080 646-0 465.1 1.5 9.76

9 0.0900 0.090 695.0 500.4 1.7 10.48

10 0.1000 0.100 740.0 532.8 1.9 11 .'.t4

'f1 0.1500 0.150 970.0 698.4 2-9 14-46

12 0.2000 0.200 1147.0 825.8 3.8 16.93

13 0.2500 0.250 1300.0 936-0 4.8 19'00

14 0.3000 0.300 1400.0 1008.0 5-7 20-26

1s 0.3500 0.350 1468.0 1057.0 6.7 21.03

16 0.4000 0.400 1518.0 1093.0 7.6 21.52

't7 0.4500 0.450 1169.0 1129.7 8.6 22.01

18 0.5000 0-500 1590.0 11/r/i.8 9.5 22.08

19 0.5500 0.550 1600.0 1152.0 10.5 21.98

20 0.6000 0.600 '1587.0 114?.6 11.4 21.57

5.00 5.00 1.00 50.00 5.00 0.00

4.',t3 6.78 1 .64 55.00 5 .46 1 .32

3.67 7.85 2.14 59.20 5.76 2.09

3.46 8.75 2.53 60.70 6.10 2.65

3.38 9.70 2.87 61 .20 6.54 3.16

3.38 't0.72 3.17 61 .20 7.05 3.67
3.44 11.60 3.37 60.80 7.52 4.08

3.51 12.42 3.53 60.30 7.96 4.15

3.64 13.40 3.68 59.40 8.52 4.88

3.n u.25 3.78 58.50 9.01 5-24

3.90 15.04 3.85 57.69 9.47 5.57

4.71 19.17 4.07 52.00 11 .94 7-23

5.40 22.33 1.14 17.20 13.87 8-47

6.05 25.05 4.14 42.70 15.55 9.50

6.54 26.79 rr.10 39.30 16.67 10.13

6.91 27.94 4.04 36.70 17.12 10-51

7.30 ?8.82 3.95 34.00 18.06 10.76

7.55 29.56 3.92 32.30 18.55 11 -01

7.76 29.84 3.81 30.80 18.80 1',! -04

7.89 29.87 3.79 ?9.90 18.88 10.99

7-95 29-52 3.71 29.50 18.73 10-79

3043 -04-LO22 LAW ENGINEERING AI{D ENVIRONMENTAL SERVICES BULLRUNl
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No. Def. Def.

Diat in
Uni ts

?1 0.6500 0.650

22 0.7000 0.700

23 0.7500 0.750

24 0.8000 0.800

25 0.8500 0.850

26 0.9000 0.900

Load Load

Dia[ tbs
Uni ts

1569.0 1129.7 12.4 21.10

1574.0 1153.3 13.3 20.94

1579.0 1136.9 14.3 20.77

't576.0 1134.7 15.2 20.50

1576.0 1134.7 16.2 20.?7

1576.0 1134.7 17-1 20.04

Test Readings Data for Specimen No' 2

strain Deviator Effective Stresses Pore P ksf A ksf

Stress Minor Major 1:3 Pres.

ksf ksf ksf Ratio Psi

7.92 2s.02 3.66 29.70 18.47 10.55

7.s1 28.84 3.55 29.80 18.37 10.47

7.89 28.66 3.63 29.90 18.28 10.39

7.W 28.36 3.61 30.'t0 t8.11 10-25

7.86 28.13 3.58 30.10 18.00 10.14

7.86 27.90 3.55 30.10 17.88 10.02

I
I 3043- o4-L022

I
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voID RATIO 0.632 0.+62 0.562
DIAMETER, in 2. Ag 2.AO 2.41
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FAIL. STRESS, ksf 1.44 3'89 4'82
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ULT. STRESS, ks f

TOTAL PORE PR., ksf
6r FAILURE, ksf 1.86 5.48 7.1O
o:FAILURE, ksf Q.42 1.58 2.2ATYPE OF TEST:

CU with Pore Pressures
SAMPLE TYPE: Shelby Tube

DESCRIPTION: Grey Leon Cloy
w i th Sond

LL= 25 PL= 14 PI= 1 1

SPECIFIC GRAVITY= 2.62
REMARKS:

FiS. No.:

LIENT: TVA

ROJECT: TVA Bul I Run Ash Disposol Areo

PLE LOCATION: B-1O UD @ 62'-64'

. No. : 3043-04-1o22 DATE : 06-30-04
TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND EN\ITRONMENTAL SERYICES
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I - TRTAXTAL coMpRgssroN TEsr 5-30-2004

cU with Pore Pressures 9232 am

I Project and Sa:nPle Data

a Date: 06-30-04
I Client: TVAr Project: TVA BulI Run Ash Disposal Area

Sample location: B-LO UD @ 621 -541
I sambfe description: Grey Lean Clay with Sand
I Remarks:

I Fig no.: 2nd page Fig no- (if applicable) :

I rype of sample: SheIbY Tuber specific gravity= 2.62 LL= 25 PL= 14 Pr= 1-1

TLst method: Corps of Eng. - saturation assumed

I Specimen Parameters for Specimen No. 1

r Specimen Parameter
I wt. moist soil and tare:I wt. drv soil and tare:

Wt . of tare:
Weight, gms:
Diameter, in:
Area, in2:
Height., in:
Net decrease
Net decrease
? Moisture:
Wet density,
Dry densitY,
Void ratio:
? Saturation:

height., in:
water volume,

Initial
t257.940
1008.330

0.000
L257.9
2.858
6 .460
5.974

24 .8
l.24.2
99.s

0.6433
100.8

Saturated Consolidated Final
L243 .640
1008.330

0.000

1n
l-n

2.872
6 .478
5.974
0.000
0.300
24.7

1_23.8
oo ?

0.6478
100.0

2.888
6.552
5.849
0 .125
6.200
24.L

a24 .4
100 .2

0.5317
100.0

23.3
pcf:
pcf:

TeEt, Readings Data for Specimen No. l-

Deformation dial constant= 1 in per input unit
Primary load ring constanl= 0.72 lbs per input unit
Secondary load ring constant= 0 lbs per input unit
Crossover reading for secondary load ring= 0 input units
Membrane modulus = 0.14000 kN/cm2
Membrane thickness = 0.012 cm
Consolidation cell pressure = 55.90 psi
Consolidation back pressure = 50.00 psi
Consolidation effective confining stress =
Strain rate, ?/min = 0.09
FAIL. STRESS = 1-.44 ksf at reading no. 24
ULT. STRESS = rot selected

= $.19 ksf
= J.20 ksf

0.99 ksf

3 043 -04-]-022 LAW ENGINEERING AND ENVIRONMENTAL SERVICES BULLRUN
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No. Def. Def. Load Load

Dia[ in Dial' tbs

Units Units

Test Readings Data for Specimen No.
strain Deviator Effective Stfesses Pore P ksf a ksf

Stress l,linor llajor 1:3 Pres.

ksf ksf ksf Ratio Psi

0 0-0000 0.000 0.0 0.0 0.0

1 0.0050 0.005 18,0 13.0 0.1

2 0.0100 0.010 20.0 14.4 0.2

3 0.0150 0.015 ?8.0 20.2 0.3

4 0.0200 0.020 32.0 23.0 0'3

5 0.0250 0.025 35.0 ?5.2 0.4

6 0.0300 0.030 39.0 ?8. | 0.5

7 0.0350 0.035 41.0 ?9.5 0'6
8 0.0400 0.040 45.0 32.4 0.7
9 0.0450 0.045 46.0 33.1 0.8

to 0.0500 0.050 48.0 34.6 0.9

11 0.0550 0.055 51.0 36.7 0.9

12 0.0600 0.060 53.0 38.2 1.0

13 0.0650 0.065 54.0 38.9 1.1

11 0.0700 0.070 56.0 40.3 1 -2

15 0.0750 0.075 58.0 41.8 1.3

16 0.0800 0-080 60.0 43.2 1.4

17 0.0850 0.085 60.0 43.2 1.5

18 0.0900 0.090 62.0 44.6 1.5

19 0.0950 0.095 64.0 46.1 1.6

20 0.1000 0.100 65.0 46.8 1.7

21 0.1500 0.150 77.0 55.'. 2.6

22 0.2000 0.200 88.0 63.4 3.4

?3 0.2800 0.280 95.0 ffi.4 4.8

24 0.3000 0.300 96.0 69.1 5.1

25 0.3500 0.350 96.0 69.1 6.0

26 0.4000 0./'00 98.0 70.6 6.8

27 0.4500 0.450 105.0 71.2 7.7

28 0.5000 0.500 109.0 78.5 8.5

29 0.5500 0.550 110.0 79.2 9.4

50 0.6000 0.600 108.0 77-8 10-3

31 0.6500 0.650 108.0 77.8 11.1

32 0.7000 0.700 115.0 82.8 12.0

33 0.7500 0.750 119.0 85.7 12.8

34 0.8000 0.800 '118.0 85.0 13.7

35 0.8500 0.850 1 13.0 81 .4 14.5

36 0.9000 0.900 112.0 80.6 15.4

0.99 1.00 50.00 0.99 0.00

1.03 1.38 51 .70 0.89 0-14

1.04 1.44 51.90 0.88 0.16

1.08 1.70 52.50 0.85 0.?2

1.10 1 -85 52.80 0.84 0.25

1.11 1.98 53.00 0.84 0.28

1.15 2.15 53.20 0.84 0.31

1.16 2.24 53.50 0.84 s-3?
1.21 2.40 53.40 0.86 0.35

1.20 2.52 53.60 0.84 0.36

1.23 2.58 53.60 0.85 0.38

1.25 2.79 53.80 0.85 0.40

1.28 2.86 53.80 0.86 0.42

1.28 2.96 53.90 0.85 0.42

1.31 3.03 53.90 0.87 0.44

1.32 3.17 54.00 0.87 0.45

1.35 3.24 54.00 0.89 0.47

1.35 3.24 54.00 0.89 0.47

1.38 3.31 54.00 0.90 0.48

1.40 3.47 54.10 0.90 0.50

1.41 3.51 54.10 0.91 0.51

1.58 4.05 54.20 0.98 0.59

1.75 4.34 54.10 1.08 0.67

1.85 4.43 54.00 1.13 0.77

1.86 4.45 54.00 1.11 0.72

1.t!6 4.31 53,90 1.15 0.71

1.89 4.24 53-80 1.17 0.72

1.98 4.17 53.60 1.?3 0.75

2.07 4.22 53.50 1.28 0.79

2.10 4 .O4 53.30 1 .3',1 O.79

2.07 3.88 53.20 1.30 0.77

2 .08 3 .71 53.00 1 .32 0 .76

2.18 3.78 52-90 1.38 0.80

2.?2 3.85 52.90 1.40 0.82

2.22 3.67 52.70 1.41 0.81

2.13 3.53 52.70 1.37 0.76

2-12 3.42 52-60 1.37 0.75

0.00
0.28
o-3?
o.44
0.50
0.55

0.61
0.64
o.71

0.72
o.75
0.80
0.83
0.85
0.88
0.91
0.94
0.94
o-97
1 .00
1.01

1 .19

1.34
1.43
1.44
1.43
1.44
1 .50
1 .58
1 .58
1.53
1.5?
1.60
1 -64

1.61

1 .53
1 .50

0.99
0.75
0.72

0.63
0. 59

0.56
0.53
0. 52

0.50
0.48
0.48
0.45

0 .45

0.43

0.43
0.42

0.42
0.42
0-42
0.40
0.40
0.39
0.40
0.42
0.42
0 .43

0.45
0.48
o.49
o-52
0.53
0.56
0.58
0.58
0.60
0.60
o.6?

I
I 3043- o4-ra22

I
LAW ENG]NEERING AND ENVTRONMENTAL SERVICES BULLRUN



I Specimen Parameters for Specimen No. 2

I Specimen ParameLer
I wt. moist. soil and tare:

Wt.. dry soil and Lare:
rWt. of tare:
I Weight, gms:
- DiameLer, in:

Area, in2:
---I llei-gnc, l-n:
f net decrease in

Net decrease in

Initial
L2 80 . 570
1051.500

0.000
L280 .6
2.858
5.415
5.91-3

cc:
20 .6

r28 .5
105.6

0.5341
rvL.z

2 .856
6.408
5.913
0.000
3 .200

20.3
128.4
LO5.7

0 .5325
100.0

2.799
6.1,54
5. 875
0.038

28 .500
a7.6

l-31 .5
111 .9

0.4522
l_00.0

Saturated Consolidated Final
L246 .020
r051.600

0.000

height, in:
waLer vofume,

% Moisture:
I si"i:::iiy,Dry density,

Void ralio:

17 .4
naf.
.t/v r .
nnf..t/-..

t 
? saturation:

I
I

TesE Readings Data for Specimen No. 2

Deformation dial constant= 1 in per input unit
Primary l-oad ring constant= 0.72 1bs per input unit,
Secondary load ring constanL= 0 1bs per input unit
Crossover reading for secondary load ring= 0 input units
Membrane modulus = 0.l-4000 kN/cm'?
Membrane thickness = 0.01-2 cm

- Consolidat.ion ceIl pressure = 70.80 psi
I Consolidation back pressure = 50.00 psi
r Consolidation effective confining stress =

Strain rate, \fm:n = 0.09
FAIL. STRESS = 3.89 ksf at reading no. 26
ULT. STRESS : not selected

= l-0 .20 ksf
= 7 .20 ksf

3.00 ksf

t
- 

No. Def. Def. Load Load

I Diat in Diat Lbs

I units units

Strain Deviator EffectiveStresses
% Stress Minor lt|ajor 1:3

ksf ksf ksf Ratio

Pofe Pksf oksf
Pres,

Psi

I
I
I
I
I
t
I
I

0 0.0000 0.000

1 0.0050 0.005

2 0.0100 0.0'10

3 0.0150 0.015

4 0.0200 0.020

5 0.0250 0.025

6 0.0300 0.030

7 0.0350 0.035

8 0.0400 0.040

9 0.0450 0.045

10 0.0500 0.050

11 0.0550 0.055

12 0.0600 0.060

13 0.0650 0.065

14 0.0700 0.070

15 0.0750 0.075

16 0.0800 0.080

17 0.0850 0.085

18 0.0900 0.090

19 0.0950 0.095

?g 0.1000 0.100

3 043 -04-L022

0.0 0.0 0.0
38.0 27.4 0.1

49.0 55.5 0.2
59.0 42-5 0.3
66.0 47.5 0.3
73.0 52.6 0.4
78.0 56.2 0.5

83.0 59.8 0.6
87.0 62.6 0.7
91.0 65.5 0.8
95.0 68.4 0.9

99.0 71.3 0.9
100.0 72-g 1.0

103.0 74 -2 1 .1

105.0 75.6 1.2

108.0 77 -8 1 -3

110.0 79 -? 1-4
'f 13.0 81 .4 1.4

1 15.0 82.8 1 .5

120.0 86.4 1.6

123.0 88.6 1.7

3.00 3.00 1.00
2.28 2.91 1.28
2.09 2.91 1.39

1.94 2.94 1.51

1 .83 2 .94 1 .61

1 .76 2.98 1 .70

1.68 2.99 1.78

1 .64 3 .03 1 ,85

1.58 3.04 1-92
1.54 3.06 1.99

1.51 3.10 2.05

1.47 3.12 2.12

1-45 3.12 2-15
1 .43 3.14 2.20

1.41 3.16 2.24

1./.0 3.19 ?.29
1.37 3.20 2.34

1.35 3.23 2.39
1 .34 3.25 2 .42

1.34 3.33 2,49
1 .32 3 .36 2.54

3.00 0.00
2.60 0.32
2.50 0.41

2.44 0.50
2.38 0.55

2.37 0.61

2.34 0.65

2.34 0.70

2.31 0.73

2.30 0.76
2.31 0.79
2.29 0.83
2.29 0.83
2.28 0.86
2.29 0.87
2.29 0.90
2.28 0.91

2-29 0.94

2.29 0.95

2.33 0.99
2.34 1.02

0.00
0.64
0 .82

0.99
1.11

1.22
1.31

1.39
1.46
1.52
1 .59

1.65

1 -67

1.72
1.75

1.80
1.83
1.88
1.91

1.99
2.O4

50.00
55 .00

56.30
57.30
58.10
58-60

59.10
59./+0

59.80
60.10

60.30

60.60

50.70
60.90

61.00
61 .10

51 .30

61.40
61.50

61.50
61 .60

LAW ENGINEERING AND ENVIRONMENTAL SERVICES BULLRUN



r No. D"f. Def. Load Load

Diat in Diat lbs
I units units
I

I
I

Test Readings Data for Specimen No. 2

Strain Deviator Effective Stresses Pore P ksf A ksf

Z stress llinor l'lajor 1:3 Pres.

ksf ksf ksf Ratio Psi

I

21 0-1500 0.150

22 0.2000 0.200

23 0.2500 0.250

24 0.3000 0.300

25 0.3500 0.550

26 0.4000 0.400

27 0.4500 0.450

28 0.5000 0.500

29 0.5500 0.550

30 0.6000 0.600

31 0.6500 0.650

3? 0.7000 0.700

33 0.7500 0.750

34 0.8000 0.800

35 0.8500 0.850

36 0.9000 0.900

157.O 113.0 2.6
187.0 134.6 3.4
209.0 150.5 4.3
220-0 158.4 5.1

230.0 165.6 6.0
248.0 178.6 6.8
260.0 187.2 7-7
270.0 194.4 8.5
276.O 198.7 9.4
280.0 201.6 10.2

280.0 201.6 11.1

285.0 ?05.? 11.9

285-0 205.2 12.8

284-0 204.5 13.6

278.0 200.2 11.5

27?-O 195.8 15-3

1.30 3.87
1.32 4.37
1 .38 4 .75

1 .44 4.96
1.50 5.14

1.58 5.48

1.& 5.69
1.71 5.88
1.79 6.00
1.83 6.06
1.87 6.07
1-92 6-14

1.93 6.12
1.91 6.08
1 .96 5.96
1.94 5.82

61 .80 2.58 1.29

61 .60 ?.85 1.52

61.20 3.07 1.69

60.80 3.20 1.76

60.40 3.32 1.82

59.80 3.53 1 .95

59.40 3.66 2.02

58.90 3.79 2.08
58.40 3.89 2.11

58.10 3.95 2.12

57.80 3.97 2.10

57.50 4.03 2.11

57.40 4.02 2.09
57.30 4.01 2.07
57.20 3.95 2.00

57.30 3.88 1.94

2.58
3.O4

3.37
3.52
3.64
3.89
4.04
4.16
4.21
4.?4
4.20
4.23
4 _19

4.13
1r.01

3.88

2.99
3.30
3.44
3.44
3.43
3.46
3.46
3.43
3.36
3.3?
3.24
3.21

3.17
3. 13

3 .05

3 .00

I
I
I
I
I
I
I
I
t
I
I
I
t 3043- o4-L022

I
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I Specimen Parameters for Specimen No. 3

I Specimen Parameter
fwt. moist soil and tare:

Wt.. dry soil and tare:
rWt.. of tare:
lWeight/ gms:
- Diameter, in:

rnirial
L248 .900
989.990

0.000
L248 .9

2 .857
6.456
5 .921

in height, in:
in water volume, cc.

26.2
pcf : L24.5
pcf : 98 .7

o .6577
1"04.2

Saturated Consolidated Final
Lr-94.6L0
989 . 990

0.000

Area, in2:
I ueigrrt , in:
I net decrease

Net decrease
r ? Moisture:
I wet density,
- Dry densit.y,

Void ratio:

2 .889
6.555
5 .921,
0.000
0.800
zo.L

tzz .3
97 .2

0.5831
r-00. o

2 .8a3
5 .2L7
5.794
0.L27

45.700
2a.5

1,27 .2
1-04.7

0.562L
100.0

20.7

| 
% saturation:

I
I
I

Test Readings Data for Specimen No- 3

Membrane thickness = 0.012 cm
Consolidation ceIl Pr€ssur€ = 84.70 Psi =
Consolidation back pressur€ = 50.00 psi =
ConsolidaLion effective confining stress =
St.rain rate, Y"/min = 0.09

I FAIL. STRESS = 4.82 ksf at reading no. 24

I ulr. STRESS = I1ot selected

Deformation dial constant= 1 in per input unit
Primary load ring constant= 0.72 lbs per.input unit
Secondf,ry load ring congtanL= 0 lbs per input unit
crossover reading for secondary load ring= 0 inpuL units
Membrane modulus = 0.14000 kN/cm'?

L2.20 ksf
7 .20 ksf

s.00 ksf

I '" ilii" ?:'
Load

Diat
uni ts

Load Strain Deviator Effective stresses Pore P ksf
tbs % Stress Minor llajor 1:3 Pres.

ksf ksf ksf Ratio Psi

o ksf

I o o.oooo o.ooo o.o

I 1 o.oo5o o.oo5 61.0

2 0.0100 0.010 105.0

3 0.0150 0.015 150.0

I 4 0.0200 0.020 190.0

I 5 o.oz5o o.oz5 211.0

6 0.0300 0.030 ??3.0

I 7 0.0350 0.035 234.0

I 8 0.0400 0.040 238.0

9 0.0450 0.045 245.0

10 0.0500 0.050 217.0

I 11 0.0550 0.055 25?.0
I e 0.0600 0.060 255.0

13 0.0650 0.065 258.0

I 14 0.0700 0.070 258.0

f 15 o.o75o 0.075 263.0

16 0.0800 0.080 266.0

17 0.0850 0.085 270.0

I 18 0.0900 0.090 270.0
I 1e o-0950 0.095 zr5.o

20 0.1000 0.100 278.0

I 3043-04-L022

I

0.0 0.0
43.9 0.1

75.6 0.2
't08.0 0.3

136.8 0.3

151.9 0.4
160.6 0.5

168.5 0.6
171 .4 0.7
176.1 0.8
177.8 0.9
181.4 0.9
183.6 1.0

185.8 1 . r

185.8 1.2

189.4 1.3

191.5 1.4

194.4 1.5

194.4 1.6

198.0 1.6

200-2 1.7

0.00 5.00
1 -02 3.48
1.7' 2.69

2.50 ?.33

3.16 2.20

3.50 2.16
3.70 2.17
3.88 2.17
3.94 2.19

4.05 2.20

4.08 2.2?

4.16 2.22
4.21 2-23
1.25 2.23

4.25 2.25

4.33 2-?6

4.37 2.26
4.44 ?.26

4.43 2.28
4.51 2.28

4.56 2.28

5.00 1.00 50.00
4.50 1.29 60-50

4.44 1.65 66.00

4.83 2.07 68.50

5.36 2.43 69.10

5-66 2.62 69.70

5.87 2.70 69.60

6.O5 2.78 69.60

6.13 2.80 69.50
6.26 2.84 69.40

6.30 2.84 59.30

6.38 2.88 69.30

6-44 2.89 69.20

6.49 ?.91 69.20

6.50 2.89 69.10

6.59 2.91 69.00

6.64 2.94 69.00

6.70 2.96 69.00

6.71 2-95 68.90

6.79 2.98 68.90

6.83 3.00 68.90

5.00 0.00

3.99 0.51

3.57 0.87
3 .58 't .25

3.78 1 .58

3 .91 1 .75

1.O2 1.85

4.11 1 .94

4-16 1.97

4.23 2.03

4.26 2-04

4.30 2-08

4.34 2.10
4.36 2.13

4.37 2.13
tr.43 2.16

4.45 ?.19

4.48 2.22

4.49 2.22

4.53 2,26

4.55 ?.28

LAW ENGINEERING AND ENVIRONMENTAL SERVICES BULLRUN



I no. o"r.
Diat

I 
units

21

lil

Def.
in

0.1500 0.150

0.2000 0.200

0.2500 0.250

0.3000 0.300

Load Load

Dial. tbs
Uni ts

293.O 211.0

306.0 220.3

312.0 ?24.6
305.0 219.6

Test Readings Data for
Strain Deviator EffectiveStresses
% Stress l]linor lrlajor 1:3

ksf ksf ksf Ratio

2.6 4.76 2.35 7.11 3'03

3.5 4.93 2.40 7.33 3.05

4.3 4.98 2.48 7 -46 3.01

5.2 4.82 2.28 7.10 3.12

Speciuren No. 3

Pore Pksf aksf
Pres.

Psi

58.40 4.73 2.38

68-00 4-87 2.46

67.50 4.97 2.49

68.90 4.69 2.41

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 3043- 04-3-022

I
LAW ENGINEERING AND ENVIRONMENTAL SERVICES BULLRUN
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SAMPLE NO.:

WATER CONTENT, % 22,2 22.2
DRY DENSITY, pcf 62:5 63:3
SATURATION, % 39 .5 40.3
vorD RATrO 1 .299 1 .267
DIAMETER, in 2 -A+ 2.84
HEIGHT. in 5.89 5.68

J

H
F
z
H

WATER CONTENT. % 48.6 4O.9
DRY DENSITY, pcf 67.8 7+.O
SATURATION, % iOO.O 1OO.O
voID RATIO 1.119 0.941
DIAMETER, in 2.73 2.63
HEIGHT. in 5.49 5.64

Stroin rote, %/min O.34 O.35
BACK PRESSURE, ksf 7 .2 7 .2
CELL PRESSURE, ksf 4.2 12.2
FAIL. STRESS, ksf 7.3 18.8

TOTAL PORE PR.. ksf 5.9 7.3
ULT. STRESS, ksf

TOTAL PORE PR., ksf
or FAILURE, ksf 9.6 23.6
6TFAILURE, ksf 2.3 +.9TYPE OF TEST:

CU wi th Pore Pressures
SAMPLE TYPE: She I by Tube
DESCRfPTION: Grey Bottom Ash

SPECIFIC GRAV]TY= 2.3
REMARKS:

FiS.No.:

LIENT: TVA

ECT: TVA Bu I I Run Ash D i sposo I Areo

MPLE LOCATION: B-1OA UD @ lO'-11.5'

No.: 3o4J-oa-1o22.o1 DATE: 07-O4-O4

TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND EN\IIRONMENTAL SERVICES
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Fi le: BULLRUN2 Project No. : 3O43-O4-1O22.01 Fig. No.:



I TRIAXIAT COMPRESSION TEST 7-05-2004
CU with Pore Pressures 4:19 Pm

I
r Project and SamPle DaLa

Date: 07-04-04
Client.: TVA
Project: TVA Bul1 Run Ash Disposal Area
Sample location: B-10A UD @ l-0 ' -11.5 r

Sample description: Grey Bott.om Ash
Remarks:

r Fig no.: 2nd page Fig no. (if applicable) :

I ryp. of sample: Shelby Tuber Speci-f ic gravity= 2.30 LL= PL= PI=
Test method: Corps of Eng. - saturation assumed

I
I

I
I
I
I
I

Specimen Para.meters for Specimen No. 1

Specimen Parameter
Wt. moist soil and tare:
Wt.. dry soil and tare:
Wt. of tare:
Weight, gms:
Diameter, in:
Area, in2:
Helght, in:
NeL decrease
Net decrease
? Moisture:
Wet density,
Dry density,
Void ratio:
? Saturation:

Inici-a1
747.450
6LL .67 0

0.000
747.5
2.840
6.335- 5."890

zz. z
75.3
62 .5

L.299t
39.3

2.734
s.859
5.890
0.000

-1,64 .740
49.L

100.5
67 .4

1_. r_301
100.0

2.726
s .838
5.890
0.000
3.000

48 .5
L00.7
67.8

1. 1l_88
r_00.0

Final
9r_5.200
511.570

0.000

49 .6

SaLurated Consol-idated

in height, in:
in water volume,

pcf:
pcf:

I
I
I
I
I

Test Readinge Data for Specimen No. 1

Deformation dial constant= l- in per input unit
Primary load ring constanL= 0.12 Ibs per input unit
Secondary load ring constant= 0 1bs per input unit
Crossover reading for secondary load ring= 0 input units
Membrane modulus = 0.14000 kN/cm,
Membrane thickness = 0.012 cm
Consolidation cell pressure = 56.90 psi = 8. L9 ksf
Consolidation back pressure = 50.00 psi = 7 .20 ksf
Consolidat.ion effective confining stress = o.99 ksf
Strain rate, %/min = 0.34
FAIL. STRESS = 7.34 ksf at reading no. 20
ULT. STRESS = Dot selected

I
I
I 3043- o4-ro22.0L LAw ENGTNEERTNG AND ENVTR.NMENTAL 

'ERVT.ES

I
BUT,LRUN2
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Specinen Parameters for Specimen No. 2

Saturated ConsolidatedSpecimen Parameter
Wt. moist soil and tare:
Wt. drv soil and tare:
wt . of tare:
Weight, 9frs:
Diameter, in:
Area, in2:
Height, in:
Net deerease
Net decrease
? Moisture:
Wet densitY,
Dry densiLy,
Void ratio:
? Sat.uration:

in height, in:
in water volume,

pcf:
naf '.E/v'.

Initial
730.850
598 . 090

0.000
730.9
2 .840
5.335
q 6qn

zz .4
77 .4
53 .3

1, .267 4
40.3

2 .636
5 .455
5.580
0.000

-1L5.000
4t .4

104 .0
73.5

0 . 9528
100.0

2 .628
5 .423
5.580
0.000
3.000

44.9
LOA.2
74.0

0.941-3
100.0

Final
849.450
s98 . 090

0.000

42 .0

I
I

Test Readings Data for Specinen No' 2

Deformation dial constant= l- in per input unit
Primary load. ring consLant= 0.72 1bs per input unit
Secondiry load ring constanL= 0 lbs per input unit
crossovel reading tor secondary load ring= o input units
Membrane modulus = 0.1-4000 kN/cmz
Membrane thickness = o.0l-2 cm

Consolidation back pressure 50.00 psi = 7 -20 ksf
Consolidation effeclive confining stress = 5.00 ksf
Strain rate, Y./m:-n = 0.35
FAIL. STRESS = l-8.75 ksf at. reading no. 22
ULT. STRESS = rot selected

I No- Def. Def- Load Load Strain Deviator Effective Stresses Pore P ksf o ksf

I Diat in Diat tbs % Stress lilinor llajor 1t3 Pres'

- units units ksf ksf ksf Ratio Psi

I
I

I
I
I
I
I
t

0 0.0000 0.000 0.0 0.0
r 0.0100 0.010 158.0 113.8

2 0.0200 0.020 250.0 180.0

3 0.0300 0.030 315.0 226.8

4 0.0400 0.040 350.0 252.0

5 0.0500 0.050 385.0 277.2

6 0.0600 0.060 425.0 306.0

7 0.0700 0.070 460.0 331.2

8 0.0800 0.080 493.0 355.0

9 0.0900 0.090 520.0 374.4

10 0.1000 0.100 547-0 393.8

11 0.1500 0.150 680.0 489-6

12 0.2000 0.200 771.O 555-1

13 0.2500 0.250 850.0 612.0

14 0.3000 0.300 905.0 651.6

15 0.3500 0.350 951.0 684.7

16 0.4000 0.400 990.0 712.8

17 0 .4500 0 .450 'l 020 .0 734 .4

18 0.5000 0.500 1043.0 751.0

19 0.5500 0.550 1071 .0 nl .1

20 0.6000 0.600 1082.0 779.O

0.0 0.00 5.00

0-Z 3.02 t+.31

0.4 4 .76 3.90

0.5 5.99 5.59
0.7 6.64 3.47
0.9 7.30 3.38
1 .1 8.04 3.31

1.2 8.69 3.28
1.4 9.29 3.28
1.6 9.78 3.30

1.8 10.27 3.31

2.6 12-66 3.54

3.5 14.22 3.79
4.4 15.53 4.03

5.3 16.39 4.19

6.2 17.06 1.35

7.0 17.59 4.48

7.9 17.95 4.58

8.8 18.18 4.6'
9 .7 18.49 4 .74

10.6 18.50 4.78

5.00 1.00 50.00
7-32 1.70 54.80

8.66 2.22 57.60

9.58 2.67 59.80

10.11 2.91 60.60

10.68 3.16 61.20

11.35 3.43 61.78

11,97 3.65 61 .90

12.58 3.83 61.90

13.08 3.97 61.80

13.58 4.10 61.70

16.20 4.57 60.',10

18.01 4.75 58.40

19.57 4.85 56.70

20-58 4.91 55.60

?1 .41 1.92 54.50

27.07 4.93 53.60

22.53 4.92 52.90

22.83 4.91 52.40

23.23 4.90 51.80

23.28 4.87 51.50

5.00 0.00
5.81 1 -51

6.28 2.38
6.58 3.00
6.79 3.32
7.03 5.55
7.33 4.02
7.63 4.34
7.93 1.65
8.19 4.89
8.45 5.14

9.87 6.33
10.90 7.11

11 .80 7.77
12.38 8.19
12.88 8.53
13.27 8.80
13.56 8.98
13.74 9.09
13.98 9.25

14.05 9-25

I 3043- o4-ro22.or

t
LAW ENGINEER.]NG AND ENVTRONMENTAL SERV]CES BUi,LRUN2



I *".0.,.
Diat

I 
units

Def. Load Load

in Diat tbs
Uni ts

Test Readings Data for Speeimen No. 2

strain Deviator Effective stfesses Pore P ksf a ksf

stress l.linor l,lajor t:3 Pres.

ksf ksf ksf Ratio Psi

21 0.6500 0.650

I i::,ii:: :,ii:
25 0.8500 0.850

I
t
I
I
I
t-
I
I
I
I
I
I
I
I
I 3043- o4-1-a22.0L

t

1102.0 793.4 11 .4

1119-0 805.7 12.3

1128.0 812.2 13.2

1120.0 806.4 14.1

!108.0 797.8 15.0

18.66 4.82
18.76 4.87
18.72 4.88
18.40 4.90
18.01 4.88

?3.48 4.87 51.20 14.15 9.33

23.62 4.85 50.90 '14.24 9.38

23-60 4.83 50.80 14-24 9.36

23.29 4.76 50.70 '14.09 9.?0

22.89 4.69 50.80 13.89 9.01

LAW ENGINEER.ING AND ENVIRONMENTA], SERVICES BULLRTIN2
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PERMEABILITY TEST REPORT
SAMPLE DATA:TEST DATA:

Specimen Height (cm): 5.1 1

Specimen Diqmeter (cm): 7.25
Dry Un i t We i 9ht (pcf ) : 109 .2
Moisture Before Test (%): 18.8
Moisture AfLer Tesl (%): 19.1

Somple Identificotion: B-2 UD @ 35.5'-37.5'

Visuol Degcription: Ton-Brown Sondy Si lty
C I oy (CL)

Remo r ks :

Mox i mum Dry Dens i ty (Pcf ) :

Opt imum Moisture Content (%):

Percent Compoct i on:
Permeometer type: Ftexible Wol I

Somp I e type: She I by Tube

Run Numbe r :

Cell Pressure (psi): 57.O
Test Pressure(psi): 52,O
Bock Pressure(psi); 50.2
Diff. Heod (psi): 1.8
Flow Rote (cc/sec) : s.sz x lo^-5
Perm. (cm/sec): 5.18 x to^-8

1.2L

TIME (trours)

20 30
GRADIENT - dH/L (cm/cm)

12

I x 1O^-7

8 x 1O^-8

6 x 1O^-8

4x

2x

x 1O^-8
10

AVERAGE HYDRAULIC

I

!

....LJ.....

=J

=
lr-

10

o
a

E

I

F
n
J
rql

td

K.
trj
o_

40

Project: TVA Bu I

Locotion:
Dote: O7-O4-O4

I Run Ash Disoosol Areo Project No. : 3Q43O41O22

Fi le No.: Asft 2678
Lob No. : 6226
Tested by: MH

Checked by: CPT Ctt,
UTest: CH - Constont heod

PERMEABILITY TEST REPORT

ENGINEERING AND EI.IVIRONUENTAL SERMfCESLAW
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CONSTANT IIEAD PERMEABIIJITY TEST COIIDITIONS DATA

Ce1l No.: 1

Run Number:

CelI Pressure:

Panel No.: 13

1

57.0 psi
50. O psi
r-.00
r-.00
22.8 0C

Positions: 1

2

0.0 psi
0.0 psi

1.00
1.00
0.0 0e

Sat.uration Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

PERMEABIIJITY TEST READINGS DATA

I
I
I
I
t
I
I
I
I
I
I

CASE DATE
DX
SR

TIME ELAPSED
(24 hr) TIME-hrs

GAUGE
PRESSURE-Psi

BURET
READING-CC
IN OUT

OUTFI,OW/
INFLOW
RATIO

0.00
1.00
1-. 00
l-. 00
r-.00

H20
0.999s2

6/t8/ 4 1-3:25
6/L8/ 4 L7 205
6/2t/ 4 7239
61211 !: l-1 ;3$_
6/2t/ 4 15:34

IN

0.00 52.0
3.55 52.0

66.22 52.O
70.13 52.0

-74 ..11 '.52 
. o

OUT

50.0 50.00 50.00
s0.0 51.00 49.00
50.0 53 .50 35.50
50.0 54.10 35.90
s0. o 6q.70 3s.30

1.8 psi , L23.3 cm
ccfsec R squared =
= 5.180E-08 cm/sec

00
00
nn
0 

-0-

00

Test Pressure = 52.0 psi Differential Head =
Gradient = 2.41-5E 0L Flow rate = 5.523E-05
Permeabilit.y, K22.80 = 5-5388-08 cm/sec, KzOo

I



I
I
I
I
I
I
t
I
I
I
I
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I
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PERMEABILITY TEST REPORT
TEST DATA: SAMPLE DATA:
Specimen Height (cm): 7.62
Specimen Diometer (cm): 7.32
Dry Unit Weight (p.f): 71.6
Moisture Bef ore Test (%): 17.9

Somple Identificotion: B-2P UD @ 2'-+'

Visuol Description: Grey Bottom Ash

Moisture Af ter Test (%): 33.2 Remorks:
Run Number: 112^
Cell Pressure (psi): 57.O
Test Pressure(psi): 51.O
Bock Pressu re (ps i ) : 50 . 3
Diff . Heod (psi): O.7
Flow Rate (cc/sec): s.os x to^-1
Pcrm /emlqcc)' 1.29 x l0^-3

Mox imum Dry Dens i ty (pcf) :

Opt imum Mo i sture Content (%),

Percent Compoct i on:
Permecmeter type: Flexible Woll
Somp I e type: She I by Tube

TIME -t
50

(sec)
25 75 100

Ld

l
J

=
J
t,

10

o
s)
(A

E

ll

F
H
I
H
m

LI

E.
LiJ
&

20

25
1 \ 1O^-2

8 x 1O^-3

6 x 1O^-3

4 x lO^-5

7x

I x 10^-3
5

AVERAGE HYDRAULIC
10 1q 2Q

GRADIENT - dH/L (cmlcm)

a

Proj ect r TVA Bu I

Locot i on:
Dote: O7-O4-O4

I Run Ash D i sposo I Areo Project No. : 3Q43Q41O22

Fi I e No .: Asft 2678
Lob No. : 6226
Taa t aa{ hrr' Lrl.{

Checked by: CPT 4
TI

Test: CH - ConstonC heod

PERMEABILITY TEST REPORT

ENGINEERING AND EN\IfRONIIENTAL SER1ITCESLAU



==========-_==-================================== ======== ======================
PERMEABILITY TEST DATA

=============================-================== --======= =======-==============

Project Name:
File No. :

Project Location:
Project No.:
Sample Identification :

Lab No.:
Description:

Sample TlPe:
Max. Dry Dens.:
Merhod (Dr55'7 /D698 ) :

Opt. Water Content:
Date:
Remarks:

Permeameter TYPe:
Tested by:
Checked by:
Test tlnpe:

PROi'ECT DATA

fVA Bul-l Run Ash DisPosal Area
as# 2678

3 043 04L022
B-2P UD @ 2t -41

6226
Grey Bottom Ash

Shelby Tube

07 -04-04

Flexible WaIl
MH
CPT
CH - Constant, head

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PERMEABII,ITY TEST SPECIMEN DATA

Diameter:
Top:
Middle:
Bottom:
Average:

Length:

Averagie:

Before

z
in
in
in

rn t.5z
'^

z

Lest:

'r t]
in
in

1n

7.62 cm

Sample Parameters:
z.zo

432 .95
357.33

0.00
1,7 .9 eo

71.6 pcf
0 .4925

41- .6 
'o

1
2.880

2.88

1
3.000 in
3.00 in

ln

l_

2.880

2.88
1]

3 .000
3.00

After tesL:

z
in in
in in
in in

in 7 .32 cm

z
in in

in 7.62 cm
Ln

Moisture, DensitY and
Specific GravitY:
Wet WL. & Tare:
Dry Wt. & Tare:
Tare Wt. :

Moisture ContenE:
Dry Unit weight:
Porosity:
Saturation:

489.1-7
367 .33

0.00
33.2 Z
'7L .6 pcf

0.4925
77.3 eo

==============================================================================
PAGE t tAl{ ENGINEERING AI{D E}WIRONME}iflTAL SERVICES DATA SET 110

== ==== ==== ==== = = = == = ===== ========= ========== == == ==== == === === ==== = ======== = ====



I
I

CONSTANT HEAD PERMEABII,ITY TEST COIIDITIONS DATA

CelI No.: 2 Panel No.: L4

1

57.0 psi
50.0 psi
L.00
r-.00
22.8 0C

Positions: o

z

0.0 psi
0.0 psi

l_.00
r-.00
0.0 0c

I
I
I

Run Number:

Ce11 Pressure:
Saturation Pressure:
Inflow Corr. Factor:
OuLflow Corr. Factor:
Test Temperature:

PERMEABII,ITY TEST READINGS DATA

I
CASE

l3f
S

I

DATE

6/18/ 4
6/t8/ 4
6/L8/ 4
6/fi/ 4
6/r8/' 4

TIME
(2a hrr)

13 :34 :00
13 :34 :15
13 :34 :30
l-3 :34 :45
1.3-r35:00

ELAPSED
TIME_sec

GAUGE
PRESSURE-Psi

BURET
READING-CC
IN OUT

50.00 50.00
55.80 44.20
51.50 38.50
56.80 33 .20
71:90 28:10

OUTFI-,OW/
INFLOW
RATIO

0.00
1_.00
L.00
1-.00
r-. 00

0
I5
30
45
5'0

IN

5r-. 0
5I. U
ql n
ql n

51;0

OUT

50.0
50.0
50.0
50.0
50.0

I
I
I
I
I
I
I
I
I
I
I

Test Pressure = 51.0 psi Differential Head = 0.7 psi , 47 .9 cm H2a
Gradient = 6.2878 O0 Flow rate 3.653E-01- cc/sec R squared = O-9992L
Permeability, K22.8o = 1.383E-03 cm/sec, K2Oo = 1.293E-03 cm/sec

=== = = == == ===== === ======== == = === = ========= ==== = === = = ============ === == ========= =

PAGE 2 LAW ENGINEERING AI{D ENVIRONMENTAI, SERVICES DATA SET ]-1-O
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TIST DATA:

PERMEABILITY TEST REPORT
SAMPLE DATA:

Specirnen Height (cm): 6.33
Specirnen Diometer (cm) : 7'27
Dry Unit Weight (p"f): 85.6
Moisture Before Test (%): 27.O

Somple Identificotion: B-2P UD @ 14'-16'

Visuol DescriPtion: GreY FIY Ash

Moisture Af ter Test (Z): 27.8 Remorks:
Run Number: 112^
Cell Pressure (psi): 57.O
Test Pressure(psi): 52.O
Bock Pressure(psi): 50'3
Diff . Heod (psi): 1.7
Flow Rote (cc/sec):r.zz x 1o^-2

Perm. (cm/sec): t.53x lo^-5

Maximum Dry Density (Pcf):
Oot imum Mo i sture Content (%):

Percent Compoct i on:
Permeometer tyPe: Flexible Wol I

Somp I e tyPe: She I bY Tube

TIME - t (sec)
1 000

al

!
I

Id.

f
-J

=
J
u

0
q)

vt

E
(J

-v

F
H
ii
m

LJ

x
ld
I

zv

25
1 x 1O'-4
q - 1n^-F

6 x 1O^-5

4 x 1O^-5

5
AVERAGE HYDRAULIC

10 20
GRADIENT - dH/L (cn/cm)

a

Project: TVA Bu I

Locotion:
Dote: 07-O+-Q4

I Run Ash D i sposo I Areo Project No. : 3O43O41O22

Fi I e No .: Asff 2678
Lob No. : 6226
Tested by: MH

Checked by: CPT C+
Test: CH - Constont heod

PERMEABTLTTY TEST REPORT

ENGINEERING AND E}.IVTRONUENTAL SER\rfCESLAW
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Project Name:
ni 'l a lrTn

Project Location:
Project No.:
Sample Identif icaLion :

Lab No.:
Description:

Sarnple Type:
Max. DrY Dens.:
Method (D1s57/D598):
Opt. Waler Content:
Date:
Remarks:

Permeameter T14pe:
Test.ed by:
Checked by:
Test tlpe:

PROTECT DATA

TVA BulI Run Ash DisPosal Area
as# 2678

3043 04l.022
B-2P UD @ l-4'-15'

6226
Grey F1y Ash

Shelby Tube

07-04-04

Flexible Wall-
MH
CPT
CH - Constant headI

t
I
I
I
I
I
I
I
I
I
I

PERMEABILITY TEST SPECIMEN DATA

Before test:

Diameter: l- 2

Top: 2.862 in in
Middle: in in
Bottom: in in
Averagre: 2.86 in 7 .27 cm

Length: 1 2 3

2.492 in in in
Average : 2.49 in 6 ' 33 cm

Moisture, Density and Samp1e Parameters:
Specific Gravity: 2.22
Wet Wt. & Tare: 457.38
Dry Wt. & Tare: 350.07
Tare Wt. : 0.00
Moisture Content z 27.0 Z

Dry Unit Weight: 85.5 Pcf
Porosity: 0.3826
Saturation: 95.8 Z

L
2.862

2.86

1
2 .492
2 .49

After tesL:

z
in in
in in
in in

in 7 .27 cm

2
in in

in 5.33 cm

450. r_5

360.07
0.00

27 .8 vo

85.5 pcf
0.3826

99 .6 eo

l-n

======== ======================================-===============================
PAGE 1 LAW ENGINEERING AI{D EN\IIRONMEMTAt SERVICES DATA SET 112

==============================================================================
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HEAD PERMEABII,ITY TEST COIIDITIONS DATA

CelI No. : 3

Run Number:

CelI Pressure:

Panel No.: L4

1

5?.0 psi
50.0 psi
1.00
1.00
22.8 0C

Positions: 0

z

0.0 psi
0.0 psi

t_.00
1.00
0.0 0c

I
I
I

Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test TemPerature:

PERMEABIIJITY TEST READINGS DATA

I
CASE DATE TIME

13fi 
(24

EiJAPSED
hr) TIME-sec

GAUGE
PRESSURE-Psi

BURET
READING-CC
IN OUT

oUTFLOW/
INFITOW
RATIO

0.00
1.00
1.00
1.00
L. 00
r_. 00

H20
0.99548

I
I

s 6/t8/ 4 13:26:00
6/1-8/ 4 13:33:oo
5/t8/ 4 13:38:oo
5/1'8/ 4 13:4o:oo
-6/Tsl'4 a3:48:00
6/L8/ 4 13:53:oo

IN

0 52.0
420 52.0
720 s2.O
840 52.0

L ,320 '"-'-'52 , O
!,520 52 . o

OUT

s0.0 50.00 50.00
s0 .0 56 .20 43 .80
s0.0 50.30 39.74
50 . 0 51. 80 38 .20
50.0 66,90 33.10
50.0 71.00 29.00

1-.7 psi, l-18.5 cm
cc/sec R squared =

= 1.5258-05 cm/sec
Test Pressure = 52. O psi Differential Head =

I cradient = L.8738 01 Flow rate = r.2588-02
! e.r*."bility, K22.8o = 1.632E-05 cm/sec, K20o

I
I
I
I
I
I
r

=============== ===============================================================
I PAGE 2 :AW ENGINEERING Ar{D E}WIRONMEIiflTAL SERVICES DATA SET 112

I ================================ =====================E=============:==========

I
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PERMEABILITY TEST REPORT
TEST DATA: SAMPLE DATA:

S;;pG-Td""tif icotion: B-2P UD @ 18'*2O'

Vi suo I Descr i pt i on : Grey Bot tom Ash

Specimen Height (cm): 5.OJ
Spec imen D iometer (cm) : 7 .25
Dry Unit Weight (p.f ): 72.3
Moisture Before Test (%): 38.8
Moisture After Test (%): 39.8 Remorks:
Run Number: 1.2^
Cell Pressure (psi): 57.O
Test Pressure(psi): 52.O
Bock Pressure(psi): 5A'2
Diff. Heod (psi): 1.8
Flow Rote (ccrlsec):J.65 x lo--2
Perm. (cm/sec); 3.24x 1o'-5

Moximum Dry DensitY (Pcf):
Opt imum Mo i sture Conten t (%):

Percent Compoct i on:
Permeometer tyPe: Flexible Wol I

Somp I e type: She I bY Tube

100
TIME - t (sec)

200 300 400

n

I

r!
l
J

=o
u

(u
(!)

E
o

I

F
H
H
m

Lrj

v.
ul
0_

tz

1ri

1 x 1O^-4

8 x 1O^-5

6 x 1O^-5

4 x 1O^-5

2 x lO^-5

I x 1O^-5
10 ac)

- dH/L (cn/cm)
+o

AVERAGE HYDRAULIC GRADIENT

o

Proj ect : TVA Bu I

Locotion:
Dote: 07-O+-O4

I Run Ash D i sposo I Areo Project No. : 3O43O41O22

Fi le No.: Asff 2678
Lob No. : 6226
Tested by: MH

Checked by: cPT Al-
Test: CH - Constont" heod

PERMEABILITY TEST REPORT

ENGINEERING AND E}.I\flRONMENTAL SERMICESLAW
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Pro'i ect No. :

t 
sa*ife roentif ication :

Lab No.:
1 Description:

- sample Type:
Max. DrY Dens.:

I ffi:i"*"i:l':l{?:::l'
nate,

r Remarks:

r Permeameter Tlpe:
Test.ed by:

l;:=-:$"ll'

PROiTECT DATA

TVA BuIl Run Ash DisPosal Area
As# 2578

3 04 3 04]-022
B-2P UD @ L8 | -20'

6226
Grey Bottom Ash

Shelby Tube

o7 -04-04

Flexible WalI
MH
CPT
CH - Constant. head

I
I
I
t
I
I
I
I
I
I
I

PERMEABITITY TEST SPECIMEN DATA

Before test:

Diameter: 1 2
Top: 2.855 in in
Middle: in in
BoLtom: in in
Average:. 2.85 in 7.25 cm

Length: 1 2 3
1.981 in in in

Average: 1.98 in 5.03 cm

Moisture, DensiLy and Sample Parameters:
Specif ic Gravit.Y: 2.20
Wet Wt . & Tare: 333 .95
Dry Wt. & Tare: 240.66
Tare Wt. : 0.00
Moisture Content: 38.8 Z
Dry Unit Weight : '72.3 Pcf
Porosity: 0.4734
Saturat.ion: 94.8 eo

!

2 .855

2.85

1
t_. 981
1.98

Aft.er test:
2

in in
.in in
III JII

in in
in 7 .25 cm

2
in in

in 5.03 cm
IN

336.44
240 .66

0. 00
39.8 Z
72.3 pef

0.4736
97.3 Z

PAGE 1 LAV{ ENGINEERING ATiID E}WIRONMEITTAL SERVICES DATA SET 1-]-1
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CONSTAI{T HEAD PERMEABII,ITY TEST COIIDITIONS DATA

CelI No.: 2

Run Number:

Ce1l Pressure:

Panel No.: L5

l_

57.0 psi
50.0 psi
1. 00
L. 00
22.8 0C

Positions: 1

z

0.0 psi
0.0 psi

1.00
1.00
0.0 0c

Saturation Pressure:
Inflow Corr. Factor;
Outflow Corr. Factor:
Test. Temperature:

I
I
I
I

PERMEABILITY TEST READINGS DATA

CASE DATE
DX
SR

s 6/1"8/
6/L8/
6/L8/
6/r8/-""' *-6718 /
6/L8/

TesL pressure = 52. O psi Differential Head = 1.8 psi , L2'7.7 cm H2O

I Gradient = 2.538E 01 FIow raLe = 3.6348-A2 cc/sec R squared = 0-99423
t p.i*.rfility, K22.8o - 3.458E-05 cm/sec, K20o = 3.2448-05 cm/sec

TIME EI,APSED GAUGE
Q4 hr) TIME-sec PRESSURE-Psi

IN OU:r

4 13:26:00 0 52.0 50.0
4 L3:2'7 zOA 60 52.0 50.0
4 13:28:30 l-50 52.0 50.0
4 L3:29 zO0 l-80 52 -0 50.0
4 13 :3oi00 ^-^-24O 52 .0 50 - 0
4 1-3:32:00 350 52.0 50.0

BURET OUTFLOW,/
READfNG-cc fNFLOW
IN OUT RATIO

50.00 50.00 0.00
52.70 47 .3 0 L.00
56 .20 43.80 1.00
s7 .30 42.70 1-. 00
59;40 40;60 L:00
53 . t-0 36.90 l-.00

I
I
I
I
I
I
I
I
I

=============-================================== ======== ===-==================
PAGE 2 LAW ENGINEERING AIVD EIWIRONMENTAI, SERVICES DATA SET 1].1

================ ======================== ========--======= ==============:=======
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CONSOLIDATION TEST REPORT

;
v
.:

o.565

o .490

o .460

o .445

o .430

o.415

c.;

,.:

5
a

o.40

o.30

o.20

o. 10

o.oo
U. o.5 1

App I

25
ied Pressure - ksf

10 20 5n

L

\ \ \ I a

\
\ \

\
\

\ \
t

\

b-* \
t I

-
\

I

G-

\
\

\
a

a

Wet
Dens i ty

Ncturo I

Moisture
Dry Dens

(pcr) LL PI Sp.Gr. P recons .

(xsf) % eo

12A.9 24.3 % 107 .2 NP NP 2.650 7 .36 o. 10 o.541 8

I L> I KE->UL I > MATERIAL DESCRTPTION

Compression Index = $. IU
Oronge-Brown Sondy Si I t

C I oss: MLProject No. : 3043-O4-1422.O1
Project: TVA Bul I Run Ash Disposol Area
Locot i on: B-2 UD @ 39'-41'

Dote: 06-22-04

Remo r ks

,:'4^," ,

CONSOLIDATION TEST REPORT

ENGINEERING AND EI.I\IRONMENTAL SER\rICESLAW
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r ==============-=============================-===================================
I15:48, 6-22-1904 CoNSOLIDATION TEST PRO,]ECT DATA Test No' 226

= ==== ===== = == == ===== ==== ==== ============== ========-=-====== = ==============-=====

Project Number:
Proj ect :

Date:
Location 1:

2:
Remarks l:

2:
3:
A.

Material description Orangfe-Brown Sandy Silt

Classification:
Liquid limit:
PlasticiLy index:
Figure Number:

TOTAL SAMPLE
Wet w+t = L49.69 g.
Dry w+t = 1'24 .48 g
Tare wt. = 0.00 g.
Height - 1.9990 in.
DiameLer = 2.8850 in.
Weight = 442.10 g.

Moisture = 20.3 Z
wet Den. = 128.9 pcf
Dry Den. = 1-O7.2 pcf

3043 -04-1-022.OL
TVA Bull Run Ash DisPosal Area
05-22-04
B-2 UD @ 39 | -4Ll

ML
NP
NP
1

BEFORE TEST
Oedometer No. = 5
Machine No. = 5
Spec. GravitY = 2.650
Height. = 0.9993 j-n.
DiameLer = 2.3730 in.

Ht. Solids = 0.5481 in
Dry wt. = L24.34 g.
Void ratio = 0.5418
Saturation = 99.1 Z

AFTER TEST
Wet w+t = L46,26 g.
Dry w+t = 124.48 g.
Tare wt. = 0.00 g.

Moisture - 1"'7.5 Z
Dry wt,. = 1,24.48 g. *
Void ratio = 0.4486

I
I
t
I
I
I
T

t
I
I
I
I

Final dry weight used in calculations

LOAD
(ksf )

Initial
0.10
u.z3
0.50
I. UU

2 .00
4.00
1.00
2.00
4.00
8.00

16.00
32.00
I .00

DTAL
(in. )

0.30000
0.30000
4.29660
0.29275
0.28580
0.27920
o.26820
0.27080
0.26990
0.26760
0.25530
o .24040
0.21980
0.22480

DEFLECTION
(in. )

0.0000
0.0001
0.0002
0.0004
0.0008
0.0014
0.0004
0.0008
0.0014
0.0023
0.0034
0.00s0
u.9vz5

CORRECTED
DIAL ( in. )

0.30000
o .2967 A

0.29295
0.28720
0.28000
0 .26960
0.27L20
0.27070
o .26900
0 .2586 0
0.24380
0.22484
o.227tO

VO]D RATIO

0.5418
0.541-8
0.5367
0.5309
0.522l.
0 .51.09
0.4949
o .4974
o .4966
0 .4940
0.4779
0.4551
a .4258
o .4293

? SWELL/COMPRS

0.0
0.3 Comprs.
0.7 Comprs.
L.3 Comprs.
2.4 Comprs.
3.0 Comprs.
2.9 Comprs.
2.9 Comprs.
3.1 Comprs.
4.1 Comprs.
5.5 Comprs.
7.5 Comprs.
7 .3 Comprs.
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========= == == == = = = === == == == ========== = == === ==== === = ==== === = = ====================
CONSOLIDATION TEST READINGS SUMMARY

= == = == = == = ===== = ==== == === ==== ================== ======== === == ===== ===============

DEF],ECTION CORRECTED vorD RATrO ? SWEI,L/COMPRS.LOAD DIAIJ
(ksf ) (in. )

2 .00 0 .22980
0. 50 a .23420
0.1-0 0.23950

(in. )

0.0008
0.0002
0.0000

DIAL (in. )

0.23050
0.23440
0.23960

0.4347
o .4406
0 .4485

5.9 Comprs.
6.6 Comprs.
6.0 Comprs.

-===== = =:== ===== ==== =================== =
CONSOLIDATION TEST RESULTS

============:== = ==== = ======= ========= === == ==== = ==== === ===:=========== ===========

Compression index = 0.10
Preconsolidation pressure = 7.35 ksf



Diol Reoding vs.
Proj ect No. : 3O43-O4-1O22.O1
Project: TVA Bul I Run Ash Disposol Areo
Locot i on: B-2 UD @ 39 ' -+1 '

Dote: 06-22-04

I
I
I

10

10

ot

,:
c
()
t_

:
o

O'
c

!
q)

x.

:
;;

I
I
I
I
I
I
I
I
I
I
t
I
t
I
I
I

0.3015

o.3010

n innq

o.3000

o .2995

o.2990

o.2985

o.29BO

o.2975

4.2970

o.2965

o.2975

o.2970

u. 29b5

o.2960

n ?()qq

o.2950

o.2945

o.2944

o.2935

o.2930

o.2925

0123+
Squcre root of

t90

Squore root of

LAW ENGINEERING

hh/

elcpsed time

a9
(m In. )

Lood No. = 2

Lood= O.25 ksf
Do = o'2989
DgO = 0.2979
DtOO= A.2978

Tgo= o' 55 mi n '

c., @ Tgo =

.386 in.2/min.

LC.=5O.O %

Locd No. = 3

Lood= O.50 ksf
Do = o '2957
DgO = 0.2942
DtOO= O.2941

Tgo= o'58 min'

c,, @ T9o =

.358 in.z/min.

'T 
^ -?a 4 a1

L.V.-JA-J tO

elcpsed time (min.)
AND ENVIRONMENTAL SERVICES

t90
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\
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\: \.
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Diol Reodi
Pro j ect No. : 3O43-O4-1A22.41
Project: TVA Bul I Run Ash DisPoscl
Locct i on : B-2 UD @ 39'-+1 '

Dote: 06-22-04

ng vs.
A reo

10

10

o'
c
c
O
()
t-

a

o)
c
;
o
q)

v.

o

;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

o.2920

o .291 5

o .291 0

o .2905

o .2900

o .2895

o.2890

o.2885

a.28AO

o.2875

a.2470

o.2895

o.2885

o.2a75

o.2865

o.285s

o.2a+5

o .2a35

a.2a25

o.2815

o .2805

o.2795

01234
Squcre root of

t90

Scuore root of

LAW ENGINEERING

5b/

elcpsed time

89
(min.)

Lood No. = 4

Lood= 1.OO ksf
Do = o'29o9
Dgo = 0'2888
D.tOO= O .2886

Tgo= o'69 min'

c., @ Tgo =

. 3o3 i n .z/mi n

I.C.=47.1 %

Lood No. = 5

Lood= 2.OO ksf
Do = o '2844
DgO = O.2817

DlOO= O.2814

Tgo= o'66 min'

c,, @ Tgo =

.312 in.2/nin

LC.=48.3 %

elcpsed time (min.)

AND ENVIRONMENTAL SERVICES

r90

\

\
a

\
F
\

\
\
\

\.
\\
\\ -a-- a

\

\
1

\

\
a



Diol Recdi
Project No. : 3O43-O4-1A22.O1
Project: TVA Bul I Run Ash DisPosol
Locot ion: B-2 UD @ 39'-41 '

Dote:. 06-22-04

ng vs.
Areo

702A

o

ot

.:

()
v

;i

C

f,

()
u

;

I
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I
t
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I
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I
I
I
I
t
I
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I

o.2790

o.2780

o.2774

o.2760

o.2754

o .27 4A

o.2734

o.2720

a .2710

o.2700

o.2690

o .2715

a.271+

o .2713

o .2712

o .2711

o .2710

o.2749

o.2704

o.2707

o.2706

o.2705

7 14 21

Squore root
t90

Square root of

LAW ENGINEERING

35 42 49

elcpsed time

56 63

(m in. )

Locd No. = 6

Lood= +.OO ksf
Do = o '2748
DgO = O.2714

DtOO= O.271O

Tgo= 8 '76 mi n '

cr, @ Tgo =

.o23 in.2/min.

l.C.=57 .8 %

Lood No. = B

Lood= 2.OO ksf
Do = o '2749
DgO = O.27O7

Dl OO= A .2707

Tgo= o'62 min'

c., @ Tgo =

.322 in.27nin.

T.C .=60 .A %

elcpsed time (min')

AND ENVIRONMENTAL SERVICES
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Diol Reoding vs-
Pro j ect No. : 3O43-O4- 1O22.01
Project: TVA Bul l Run Ash Disposol Areo
Locot i on : 8-2 UD @ 39'-41 '

Dote: 06-22-04

U

c

o
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u.

o

c

o
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o.2705

o.2703

o.2701

o .2699

o.2697

o .2695

o.2693

o.2691

o .2689

o.2647

o.2685

o.2680

o.2670

o. 2660

o .2650

o.26+0

o.2630

CI .2624

o . 261O

o .2600

o.2590

o.2580

2468

Squcre root of

10 12 14

elopsed time

16 18

(m in. )

Lood No. = 9

Lood= 4.OO ksf
Do = o '27oo
DgO = 0.2695
DtOO= O.2694

TgO= 1.15 min.

c,, @ Tgo =

172 in.2/min.

I. C. =53.8 %

Lood No.= 10

Lood= 8.OO ksf
Do = o '2640
Dgo = 0'2606
DtOO= O.2602

T9o= 3'15 min'

c., @ Tgo =

.062 in.lmin.

T.C.=56.8 %

4 I 12 16

Qn,,a ra raaf Ofv\-,|gv I v

LAW ENGINEERING

20 2+ 2A 32 36 40

elcpsed time (min.)
AND ENVIRONMENTAL SERVICES
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Diol Reoding vs. Time
Pro j ect No. : 3O43-O4-1O22,41
Project: TVA Bul I Run Ash Disposol Areo
Locat i on: B-2 UD @ 39'-41 '

Dote, 06-22-04

40

o)
c
:
q)

t-

o

CD
c
:U
q)

u

n

;

I
I
t
I
I
I
I
I
I
I
I
I
t
I
T

I
t

A 
'E7T\

o.2524

o.25io
t\ .) <a\r'\v ,4JVV

o.2+90

o.2484

o.2470

o.2460

o.2450

o.2440

o.243c

o.2390

o.2375

U . ZJOU

N 
'AAQv . zJlJ

o .2330

o.2315
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Stantec Consulting Services Inc. 
One Team. Infinite Solutions 

Stantec Consulting Services Inc.
1409 North Forbes Road           
Lexington KY  40511-2050       
Tel:  (859) 422-3000 
Fax: (859) 422-3100 

February 25, 2009 let_001_brf_171468118 

Mr. Alan Casaday 
Tennessee Valley Authority 
1101 Market Street 
LP 5E-C 
Chattanooga, Tennessee 37402 

Re: Bull Run Fossil Plant 
Gypsum Stack and Ash Disposal Dike 
February 12, 2009 Field Observation and Recommended Actions 

Dear Mr. Casaday: 

Stantec engineers Roger Denick and Hugo Aparicio visited the referenced site February 12, 
2009 and met briefly with Travis Markum and John Settles of TVA prior to reviewing surface 
conditions along different slopes of the Gypsum Stack and Ash Disposal dikes.  The primary 
purpose of the visit was to review exterior slopes of the Ash Pond and adjacent stilling basin.  
In addition, the slopes of the Gypsum stack and the south slope of the Bottom Ash Storage 
area were reviewed.  A description of our observations, conclusions and recommendations is 
presented in the next paragraphs.   
 
• A walk along the downhill side of the dike that separates the stilling basin and ash pond 

from Clinch River and Bull Run Creek revealed relatively steep but well vegetated slope 
conditions.  We closely reviewed areas located toward the north corner of the stilling 
basin where plant personnel had noticed wet conditions.  Similar wet conditions were 
also observed in three other areas of the dike.  In each case the wet conditions were 
located on a narrow bench next to the toe of the dike, not on the slope of the dike.  The 
narrow bench appears to be used mostly as access for mowing equipment (see Photo 1).     

Although the source of water creating wet conditions in some of these areas may be pool 
water from the ash pond or stilling basin, no water flow or ground erosion was observed 
in any of the wet areas.  It is recommended that plant personnel continue observing these 
areas periodically until a formal monitoring program is prepared and implemented.  Wet 
areas where mowing equipment has difficulty crossing should be stabilized by placing 
No. 57 or No. 2 stone as necessary.  The purpose of placing the stone is to prevent the 
equipment from creating deep ruts next to the toe of the dike.  
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Photo 1  Ash Pond Dike Slope 

• During a prior visit to the site Stantec personnel had observed slumping/erosion along a 
Bull Run river bank area located toward the southeast corner of the ash pond, 
immediately below the narrow bench described above.  TVA has since proceeded to 
stabilize this area by placing riprap on the river bank. 

The river (Clinch River and Bull Run) bank areas below the ash pond and stilling basin 
should be monitored periodically and stabilization measures implemented as necessary.  
Once current topographic mapping is obtained during Phase 2 of the facility assessment, 
Stantec will prepare a formal monitoring program which will include installing piezometers 
near some of the locations exhibiting wet conditions. 

• There are at least four locations along the south exterior slope of the gypsum stack 
where relatively small, round or elongated depressions have formed (see Photo 2).  In 
each case these depressions are occurring where the ground surface has been recently 
lined with erosion control blanket.  The largest depression is located directly above one of 
the decant pipes; it is possible piping of the subsoil (gypsum and/or clay) into coarse 
material typically placed as bedding or trench backfill of buried pipes may have caused 
the ground to subside.  It is not obvious what caused other smaller depressions to form.  
In addition, the toe of the slope appears to be wet and soft. 

The subsurface conditions of these depressed areas should be explored using a backhoe 
or excavator and treated accordingly based on the results of the exploration.  The 
exploratory and treatment work should be performed under the monitoring of a 
geotechnical engineer, who should formulate the treatment measures to be used based 
on his observations.  Depending on the subsurface material encountered, the treatment 
may require the use of geotextile fabric, fine (1” maximum dimension) and medium (2”) 
coarse stone, clayey soil, topsoil and erosion control blanket.  Proper equipment to  
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compact the fill material will be required in addition to the backhoe and excavator.  This 
work can be implemented as soon as TVA’s resources are available, preferably within the 
next two to three weeks. 

 

Photo 2  Depression along south slope of Gypsum Stack 

It is possible the design of the structure allows for controlled seepage to occur along the 
toe of the slope.  A more detailed review of design documents during Phase 2 of the 
facility assessment may determine if additional measures are necessary to correct these 
conditions.  In the mean time, the wet conditions observed along the toe of the slope 
should be monitored periodically. 

• The east side of the gypsum stack exterior slope toes out along the bank of an ash sluice 
ditch traversing from north to south.  The ditch bank height is less than 10 feet but 
relatively steep or practically vertical in some intervals.  The existing grading of several 
ditch intervals does not appear to allow positive drainage as indicated by standing or 
pooled water observed in several areas along the ditch (see Photo 3).  It is possible 
current ditch bank conditions have not changed significantly in recent years but have 
occasionally become more unstable due to uncontrolled flow or standing water along the 
ash sluice ditch.  One bank area exhibiting slumping and erosion has been stabilized 
using riprap since the initial visit to the site by Stantec personnel in early January. 

The dike slope is 3:1 or flatter and includes an intermediate bench.  Therefore, the 
unstable ash ditch bank areas will probably not cause a sudden failure of the gypsum 
stack dike unless slumping and erosion of the bank is left uncontrolled.  The bank slope 
should be stabilized by either (1) grading it back and lining it with a clay cover and 
erosion control blanket, or (2) by lining it with a layer of filter blanket and riprap as 
recently performed.  Once current topographic mapping of the site is provided by TVA 
and current ash sluice ditch/ash pond operations are reviewed, Stantec will prepare a 
work plan to establish long term stability as well as positive drainage conditions. 
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Photo 3  Ash sluice ditch eroded bank along toe of  
gypsum stack east slope 

• Certain interior slopes of the gypsum stack have been severely eroded or rutted by 
surface runoff (see Photo 4) .  This is occurring because gypsum erodes readily when 
exposed to rainfall runoff for an extended period of time.  In this case, the pool elevation 
is several feet below the top of the dike, which leaves the gypsum on the interior slopes 
exposed and subject to erosion.  

 

Photo 4  Interior slope of gypsum stack eroded by surface runoff 

Interior slope areas of the gypsum stack showing severe rutting should be re-graded 
periodically to prevent ruts from creating slumps or slope failures.    
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• Standing water was observed in surface ditches traversing (1) the toe of the Bottom Ash 
Storage Area - Pond 1 (see Photo 5) and Gypsum Stack west slopes; and (2) the 
roadside ditch of the access road traversing along the south side of Pond 1.   

These ditch areas need to be re-graded to provide positive drainage (eliminate standing 
water) to allow proper inspection of the slopes.  At this time it is not known if the source of 
the standing water is rainfall runoff, seepage through the dike slopes, or both.  Stantec 
will obtain current topographic information during the next phase of the facility 
assessments and prepare re-grade plans to provide positive drainage along these ditch 
areas.  A monitoring program will be prepared and implemented after these ditch areas 
are repaired to allow proper assessment of the dike surface conditions.   

 

Photo 5  Standing water in ditch traversing along west slope of  
Bottom Ash Storage Area – Pond 1 

• Red water seeps were observed surfacing along the toe of the south slope of Pond 1, 
near the southeast corner of the pond (see Photo 6).  In this area, the slope between the 
access road and the bottom ditch (separating Pond 1 from the gypsum stack) has 
apparently failed in the past as indicated by the slumped configuration of the slope.  The 
bottom ditch, which separates Pond 1 and the Gypsum Stack, detains water for 
undetermined reasons.    

The purpose of detaining water along the bottom ditch described above should be 
reviewed.  If practical, this water detention should be eliminated.  Once the detained 
water is drained, the slumped slope area and red water seeps can be evaluated to 
determine what corrective actions may be appropriate.  Since this appears to be a 
localized failure, the corrective measures may consist of placing fill material along the toe 
of the slope to provide additional support.  Further movement of the slumped area may 
require more substantial corrective measures.   

 





 

 

Reference No. 11 



BULL RUN STEA}T PLANT

ASH PONDS 1 AND 2A

SOIL INVESTIGATION

OE SOIT,S SCHEDIT-LE 81.4



TVA 6a (OS-9.a!,

UNITED STATES GOVERNMENT

: R. 0. Barnett, Chief Civil Engineer, W9D224 C-K

. John A. Raulston, Chief Nuclear Englneer, W10C126 C-K

Memora,ndum

TO

FROIT

DAIE , l"lAR26 lgBF
suBJECr: BIILL nuN sTEAt{ pta}IT - ASg poNDs 1 AND 2A - SoIt ]NVESTTGATTON - 0E Sorls

scntsDutE 81.4

The so1ls lnvestlgatlon requested Ln a nenorandun fron R. E. Harrls to J"
Floyd Best, dated Novaber 10, 1984, has been completed. Its purpose was
to provlde data for (1) a stablllty analysls of the exlstJ-ng dlkes and (2)
an aaalysls of any renedlal treatnents tbat nay be necesaary to inprove the
dlkest stablllty. The fleld exploratloa was cornpleted lnter:nJ.ttently from
Deceober J through Deeenber 31, 1984, and January 11 through January 15n

1985. During the lntervealng period the higher priorlty raLJ-road loop
exploratlon was conpleted. A total of 895 lin ft was drilled and sanpled
at 32 locations. Borlngs were advanced by a CME rnodel 55 drJ.lL equlpped
wlth 3-3l8-1n. and 5-in. id hollow stem augers and AW drill rod. Dry drilt
procedures were used and'nethods conforned fo ASTM D 1585 , D 1587, D 2488'
and D 2573.

Certain borlng locatlons were changed from where'indicated in the
menorandun. These changes were either lnitiated by or made 1n coordlnatLon
with the Geoteehnlcal Group after laltlal sampling, prinari.ly to better
deflne condltlons ln the earlier underlylng dikes. Flgures 1 and 2 are
schenatics of the actual relatLve posltlons of the conpleted borlngs. They
also shor the locatlon of V-8, rhere vane shear tests were eonducted, aad
plezoneter locatlons. Borlng Locatlons are in fhe pran and table 1.
Surface proflles have been previously subnitted for ranges 11 21 31 4, and
5. General cross sections shoulng the surface and subsurface prof.{.l.es are
Lncluded for ranges 11 2, and 4. The on-shore proflles were dorre by CSB
(Gary Nelbert, extension 8558, Knoxville) and the subaqueous proflles were
done by l,laps Data (Kary Kaley, extenslon 5437 t Chattanooga).

All borlngs rere backfllled and tanped lnnedlately after the Jobts
eonpletlon. Hor*ever, settlement was reported and certaln locatlons had to
have additlonal backflll several weeks 1ater.

Site Condltlons

Both ponds 1 and 2A are contained by a series of stair-stepped dikes built
at progressively hlgher levels as the ponds are approached. These are
designated for purposes of discussi.on as3 Ar the lower, outeluost and
oldest dike; B, the lnteraediate dtke; and C, the highest, lnnernost and
youngest dike. (See figure 1.)
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fa general the dlkest proflles are as follows:

Dike A Lg couposed of coupacted saprolltlc f111 or earthflll resting
dinectly on tbe in-place alluvlal soils. Dike B ls typlcally cornpacted
saprolltlc f111 of varlable thlckness restlog on eltber equlpnent-placed
botton ash or hydraullcally placed fly asb. Usually the outer nargl"ns of
tbls dlke abut tbe inner slope of dlke A. Dlke C is conposed of
egulpnent-placed botton ash flll restlng on hydrauIlcally placed fly ash-
Exeept on the cross dlke segnent, separating ponds 2 and 24, 1t abuts
agalnst tbe lnner slope of dlke B. The foundatlons of both dlkes B and C
are alluvla1 solIs.

Dike A FlII

Dlke A level flLl solls.lrere penetrated in borLngs SS-2P and SS-5P at pond
I and at pond 2A ln borlng SS-!C. The pond 1 fill lras saprolltlc and
classlfled as sllty clayey sand, SM-SC. Here it was about 10 ft thlck and
of nedlurn to stlff conslstencies. In borlng SS-9C at pond 2A the f111
solls of dike A were encountered between depths of 15 to 18 ft. They were
sl1ty c1ays, CL, of nedlun consistency.

Dlke B F111

At poad 1, borlngs SS-1, SS-3, SS-4, 55-6, and SS-14 penetrated dlke B
level flLl. $plcaI1y, cor.pacted s:prolJ tj.c fill soils lrere present, from
the surface to depths of 8 to 12 ft. They classlfied as elayey sands or
silty clayey sands, SC, SI{-SC, wlth very soft to very stLff conslstencies,
the weaker. so1ls occurrLng nor.nally near the botton of tbe f111.
Underlyiag the saprolltlc f111, botton ash fill ilas present at deptbs
between 8 and 17 ft. These solls classlfy as silty sands, SM, and based on
N values have relatLve densltles ranglng from very loose to raed1.un. The
looser solls were concentrated near the lnterface of the overlylng
sapro}itLc fl1l. At borlng 55-6 on the inner nargln of the dlke, botton
ash fiLl lras present fron the surface and loose ash occurred lrnnedlately
above the foundatLon al1uv1un.



3

n. O. Barnett
:i f i 'lrr,.- Vqi

BUIL NU!{ SIEAM PLA}TT - ASH PONDS 1 AND 2A * SOTL INVESTICATTON - OE SOILS
SCEEDULE 81.4

It pond 2A the dlke B level lras penetrated by borlng SS-9A on the lnnen
narglo and borlngs SS-98 and SS-9C on the outer nargln. Saprolttlc fl.ll
sol1s extended fron the surface to a depth of 1$ to 15 ft. The.so solls
classtfled as saady silt, ML, or stlty sand, SM' they had loose to nedtum
relatlve densLtLes based oa SPT results. Underlyl"ng the saprolltic f1.11
sLlty saad, SM, botton asb exteads up to a deptlr of 21 ft, It hras a loose
to nedlun relative denslty. Borlngs SS-98 and SS-9C on the outer uargl.n of
thts dike level penetrate a rlprap layer at a depth of about, 15 ft faclng
and above dlke A fa[ .

Dlka C Fill

Borings SS-? througb SS-1J penetrated dike C level flll at pond 2A-
lVplcally, equlpnent-placed botton ash classl$lng as sllty sand, SM,
extends to a depth of 15 to 26 ft. The upper 12 tt had hlgh nedlun to
dense relatlve densLtles and the lower portion very loose to loose relatlve
densltles. Thls bottorn ash fill was underlaln by hydrauIlcally placed fly
ash typlcally classlfflag as sandy sllt, ML, aad shosing very loose to
loose relatlve denslties.

Stacked Flv Ash

Two locatlons ln pond 1, US-2ST and US-5ST, were sanpled to obtaln
undlsturbed sanples of the equipnent-stacked fly asb.

Foundatlpn Solls

llhere penetrated at both pond areas, the alluvlal foundatlon solls exhlblt
a generally eonslstent proflle. Tbe upper portions rurnedlately under the
f111 naterlals were typlcally sllty clays, CL, grading dowmrard lnto sandy
slJ.ts, ML; sl1ty sands, SH; or poorly graded sands, SP. N values sbosed a
wide range. Cohesive solLs had conslstencies ranging fron soft to very
stlff and sandy soils $ere norually weak with relatlve densitles ranging
fron very loose to loose.

Bedrock

Refusal on bedrock, where encountered, varied fron elevatloa 763.6 to
elevatlon 789.0 gLving a total knorn top of rock rellef of 25'4 ft.
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Water Levels

Aloug tbat portlou of the pond 1 dl.kes faclng Melton HLll laker water^ 
.

leveis in thE opeo borLugs oB the dlke B level rauged fron elevatlon 804 to
elevatl.on 8O? aad averaged about 806. At SS-lt, water adJusled at only 0.3
ft beneath the surface. Ia contrast, the pl.ezonetrio water levels 

.

establlshed at SS-2P, 2P, SS-5P, and 5P were betweeu elevatlons ?94 and

TgT. Thls suggests the general Gl{L is reflected Ln the plezoneters and the
higber Levels seen la the opea borlngs are fed either through the fly ash
or dlrectly fron the rater-fl]led dltcb between dlkes B and C. (The
perforated sectlons of the 2-1n. PIC plpes were 1n tbe lorer 5 ft of the
borlngs eentered approxluately at elevation ?58.)

0n the dike B level of pond 2A at SS-9A' water level ln the open bord'trg was
at elevation 80?.4 or 1.5 ft below the surface. Thls was the approrlnate
Ievel of water ln tbe dltcb between dlke B aad dlke C levels. At pond 2A

on the dike C 1eveL, all'borlngs showed water leve1s near elevatlon 810'
sone 15 ft belor the surface.

Vane Shear Testlns

Due to the dlfftculty of takiag undlsturbed samples on the bydraulically
plaeed fJ.y ash underlying the bottou ash fLtl on dlke C level at pond 24'
vane shear tests were coaducted 5 ft fron borlng SS-8. Testlug ras ln
sandy slIts, ML, wlth N values of 0 to 1 between depths of 20 Lo 27 ft,
TestLng, nhicb essentially followed ASfi D 2573, was wlth a 2.5-14.
dLaneter, tanpered vane taken througb and berow tbe 3-3/8-1n' Ld bollor
stem auger. Measurenents were nade sitb a call.brated torque wrench rotated
at approxfunately 0.1 degrees per second. Results are tabulated in table 2.

Laboratorv Testinq

taboratory testlng of splil-spoon saoples lneluded tests for Atterberg
Iinits (ASru D 43t8), specLflc gravity (ASTM D 854), and grain-size anlysis
(ASTM D 42il. These lndex tests were also perforted on all undlsturbed
sampLes, ln addltloa to tests for nolsture content (ASTI{ D 2216) aad dry
denslty (SLp-l and SLP-2, SM-106). Selected undlsturbed sa.nples $ere also
tested for shear strength under trlaxlal R test and dlrect shear S test
condltlons. Triaxlal R tests were conducted on samples at natural noisture
contenf and saturated sanples. Test results are sunmarized ln the attached
table l.
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Dikes A, B, and c, as previously described, conslst of naterial.s of
varlable ortgln, netbods of placenent, and age of placenent. SaproLitlc
corapacted flllr encouatered in dlkes A and B, ean be deflrred by te-st
results f,ron US-2ss, uS-4, Us-4A, and US-9A. The natural molstures range
fron 18.5 to 30.8 pereent wlth dry densl.tles fron 88.9 to 109.5 pef. Tbefllr is composed of srlty crayey sands, s!!-sc; sllty sands, sMl arrd sandysiltsr ML. Frl.etlon angles fron natural nolsture R tests range frnu 22.3
to 26.5 degrees rlth 0.28 to 0.81 tsf coheslon. Saturated R-tesf apparent
frictlon angles varlr fr.on 10.4 to 19.9 degrees wj.th 0.25 to'i.20 tsf
cohesl.oa. Correspondlng S-test values range fron 21.9 to 42.4 degrees and
0.05 to 0.74 tsf cobeslon.

Conpacted earthflll encountered at SS-9C was penetrated at US-98 (sanple
1). Because Lts denslty was relatively hlgh, no shear strength testlng was
requested

EquLpnent-placed bottorn ash, sllty sand, sM, uas encountered at Us-5,
US-4A' US-9BI and OS-11 and sanpled at US-l11 where natural nolstures range
fron 19.7 tp 24.9 percent wlth dry densitles fron 58.3 to 59.3 pcf.
Frlctlon angles fron natural Rn saturated R, and direct shear S tests are
33-71 21-3t aad 35.0 degrees, respectlvely, wlth correspondlng cohesions of
0.64, 1.02, and 0.28 tsf.
Equlpment-stacked fly ash lras encountered at US-2ST, US-2AST, and SS-5ST.
It ls'classified as sandy silt, ML, or s1lty clay or sand, CL or SM.
Natural nolstures average 25.3 pereent, ranglng frorn 16.8 to 31.? percent.
Dry densltles range from 60.8 to 95.1 pcf. A naturar noisture R tesL
resulted 1n a frlctlon angle of 31.0 degrees rlth 0,11 tsf coheslon, while
saturated R-test apparent values are 15.0 degrees and 0.31 tsf. Direct
shear test values are 3?.8 degrees, 0.00 tsf coheslon.

Alluvlal foundatlon solls, sanpled at US-6, US-28, US-4A, and US-98,
classlfy as sllty clays, CL, or silty sands, SM. Natural rnolstures range
fron 17.8 to 30.6 degrees, wlth dry densllles fron 86.9 to 106.2 pcf. OnIy
saturated R tesfs sere conducted on these foundatlon solls. Resulliag
apparent frictj.on angles average 17.1 degrees, ranglng fron 14.3 to 18.6
degrees, and coheslons vary fron 0.12 to 1.34 tsf.
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lbe stepped sequence of dlkes coatalnlng the presont pouds are conposed of
conpacted saprolitLo flll or eartbfall, equlpneut-placed bottoro ash, and
hydraullcally placed fl.y ash. The alluvlal foundatloa soLls consl.st of
elays overlylag and gradlng downward into saads.

Fleld and laboratory testing lndlcate varl.able condltloas. Eonevern
general relatlve Heekaesses are seen la tbe hydraullcally placed f1y ash
and J.n tbe lorer portlon of the alluvlal foundatlon solls. Elsevhere lor
strengths are cotrmoa oa both sldes of the lntenfaces of the dlfferlng f111
naterlal types.

High water levels Ln the opea borlags oB the lnter.rnedLate dlkes (B level)
lndlcate water ls nlgratlng either from the adjacent dralnage ditcbes
lato the saprolJ.tlc f111 or ls rislng fron tbe underLylng ash under
posltlve head.

Brisir.*1 ' ,l Br.l
:.- -'-.. tlci::; :. ir*r

John A. Raulston

HPM:BCJ
Attachnents
cc (Attacheats):

lI. H. Chlldres,
O. P. Tlrornton,
nlus, sL?5 c-K

PrLnelpally prepared

A35078.2

Matthews, extension 2771.

SME-K
I{3A2 C-K

by Ii, P.
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R. E. Harris, 338 SPT-K

ilOV 3 a pgq

BIILL RI]I.I STEAM PLA]M - ASH PONDS 1 AND 2A - SOIL INVDSTIGATION -
OE SOILS SCTTEDI]LE NO. 8T.4

We request thaL you arrange for a soils investigat,ion aL the Bul1 Run
Steam Plant for Ash Ponds I and 2A. The investigatlonrs results will be
used to provide data for (1) a stability analysis of the existing conditlons
of the ash pond dikes, and (2) analysis of any remedial treatments that may
be necessary to improve the stability of the ash pond dikes. This
investigation will include field and laboratory testing of the soil material.
in the existing dikes and of the ash in the pond.

Field Investigation

The field investigation will consist of borings for standard penetrati.oo
tests (SPT) (ASTM D 15B6), borings for undisturbed sampling, possible test pits
in the ash pond, and piezometers for monitoring the groundwater. Figure I
shows the proposed locations of the borings, test pits, and piezometers. The
borings may be shifted slightly to avoid obstructions (eoordinat,e the boring
locations vith site personnel to avoid obstructions), but final locations are
to be included in the final report. Borings along the periureter dike road
for Ash Pond I should be located on the pond side of the road. The ash pond
dike for Pond 2A is an interior pond to Ash Pond 2, and the borings should be
located on approximately the centerline of the dike. The one boring in the
dike for Ash Pond 2 (shown on cross-section line 4) should be locaEed on the
pond side of the road.

Each boring for SPT sampling is to be extended to a minimum of 5 feet below
the dike/foundation interface, q(cept for those bori-ngs shor'rn on figure 1 to
extend to the top of rock or 25 feet below the dlke/foundation interface-
SPTs are to be made at a minimum of 5-feet-on-center lntervals or at each
material change if layers are less than 5-feet thick. Jar sanples of each
SPT sampl-e are to be taken. The SPT borings for Ash Pond 1 should be done
before the SPT borings for Ash Pond 24.

A copy of the fieLd drilling logs for the borings should be submitted to
Ray Threlkeld, 163 LB-K, as soon, after compleLion of the borings for each
pond, as possible to allow for prompt review and determination in coordination
with SME of the soils that need to have undisturbed samples taken. Undisturbed
sampling should be done in borings located 5 feet frorn the borings for SPTs.
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' The ash that has been dry-stacked above the leve1 of the perlmeter dike of 
.

Ash Pond I needs to be sampled. The capacity of the ash to adequately
support a drllling rig is uncertaj.n. Undisturbed samples are to be obEained
by taking block samples at a depth of 5 feet, or.if access with a drill rig
is possible" by taking shelby tube samples at depths of 5 and 10 feet.
Sample locations are shown on fi.gure L.

Seepage from Ash Pond I can be visually seen to extend to near the midpoinu
of the road on top of the dlke for Ash Pond 1. Two piezometers need to be
lnsta11ed at the locati.ons shovrn on fi-gure 1. One plezomeLer may be installed
ln the boring for SPT sarnpling, and the second piezometer should be located
on the riverside slope o-f the dike 10 to 15 feet off the road. The piezoneters
shoul-d be installed as early possible in the investigation.

Groundwater readings should be taken daily from each piezometer during the
investigation. In addition, the l-hour and 24-hour groundwater levels should
be deLemined after completion of field dri11ing.

Each borlng/test pit ls to be backfllled with tamped earth (or ash for those
borings in the ash pond) upon completion.

Due to the wide spacing of the borings, additional borings to define the
extent of soft or weak areas may be identified during the course of the
investigation. The need for additional borings will be coordinated with
SME, FEP, and CEB.

Laboratorv Testing

The laboratory testing shall consi.st of determining the moisture content of
each SPT sample and classification of a representative sample of each layer
identified for the site. The representaEive sar-nple should be an actual
sample and not a mixture of several samples representing a 1ayer. Also, a
sample should not be selected to represent t\ro layers in the same boring.

Testing of undisturbed samples will be dependent on the existing and future
loading conditi.ons for each ash pond. Testing will include determination
of moisture, density, and classifieation of each sample. The atEached
Table I shows the laboratory tests to be carried out, on each undisturbed
sarnole.
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Report

The report should contain the final locations of each boring, graphic logs,
generalized soil profile, and suumary tables on each SPT and undisturbed
boring and sample testing.

Work on this investigation should be charged to Account No. 544-68-31207.X)O(.
Per agreement, this work is authorized in the :rnount of $441500. Per
discussions wiEh you, the completion date for this invesElgation wil-l be
dependent on the amounE of undisturbed sampling and testing and the number
of extra borings for S?Ts that are required to define weak or sofc areas,
but based on the scope of your estimate for this work, the final report
should be compleLed by March 1, 1984.

Other Items

You are responsible for arranging for a survey Lo locate the borings,
surveying to provide five cross-sections of the dikes being investigated,
and for obtaining site clearances to do this work. The locations of the
cross-sections are shown on flgure 1. The three cross-secEions shown to
extend into the reservoir are to be extended approximately 150 feeL from
the shoreline into the reservoir. The cost of the surveying is included in
the estjnnate prepared for this work

ry:{ lH::ff.","
:K\ cc: o. P. Thornton,
+p*

J'$D

102 SPT-K (Attachments)

N\ oPr:REH:BStit( cc: F. Van Meter, 500 SPT-K (3) (Attactu,nents)--Please coordinate any required
supPort $/Lth SME.

Principally Prepared By: H. R. Threl-ke1d, Extensior. 4774



Table I

Ash Pond 1

Soil Ash

Limits tests and

pressure.

Ash Pond 2A
Soil Ash

Moisture

Density

Cl-assif ication

Si.eve Anal-ysls

R Test
@ Natural Moisture
@ 1002 Saturation2

S Test
G Natural Moisture

XX

XX
V

x

X

x

X

X

Includes

Monitor

Atterberg

pore water

sieve analysis.



Table 1

BULI RUN STEAU PLANT

ASH PONpS l J[Np 2A

ACTUAT. BORTNG COORDTNATtrS

Borinn

ss-1
SS-2P
ss-3
ss-4
SS.5P
ss-6
ss-7
ss-8
ss-9
ss-gA
ss-98
ss-gc
ss-1 0
ss-J 1

ss-1 2
ss-13
ss-l 4
2P
5P
v-8
us-2ss
US-2E
us-zsr
us-zAsT
us-4
US-4A
us-5sr
us-6
us-94
US-98
us-1 1

A35053. 1

North

595,028
594,652
594,308
593,962
593,504
593,270
5921645
592,27O
591 ,885
591,860
591 ,860
5911862
591,530
591,7oo
591,9oo
593,165
593 ,350
594,650
593,615
592,275
594,557
59!t,662
594,689
594,694
593,962
593,962
593,638
593,270
591,865
591,865
591,705

East

2,544 ,073
2r54{,230
2,544,43ll
2r54lt,644
2r5u4,812
2 r 51t5 ,040
21545 1240
21545 1365
21545 r475
2 r 545 ,4oo
21545 1385
2 ,545 r 390
21545 r715
21546,21o
21546 1665
2,545 169A
21545 1615
21544 1250
2 r544 ,840
21545 1365
21544 1230
?1544 1228
2 1544 ,319
2 1544 ,317
2 1544 ,639
2,544,649
2 1544,895
2 r 545 ,030
2 ,51{5 ,400
2,545,385
2 1546 ,21A

.E lelr:tl:iag

809.2
806.2
808.3
807.7
805.0
807.9
820"9
824.7
824.4
808.9
g0g.g
808.9
824.9
826 .0
824.6
825.5
809.5
809.2
808.2
824.7
806 .2
805.0
921.7
821.7
807.7
807.9
8't 8.5
80?.9
808.9
808.9
826 .0
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Table 2

BULL.RUN STNAM PLANT

POND 2A

Maximr:m
Shear

Ltrenet&
].b/fL4

s

Maxilaum
Toroue
lnlIb*

T

125
150
350
175

Renolded
Toroue
in/Ib*

Tr

25
25
75
25

Renolded
Shear

Strenq!h
tb/ft-

Sr

Equivalent,
N

-Ya.lge,--

Locatl-on V-8. Surface Elevation 824.2,

Hvdraullcallv Placed F1v Ash

3a!1g

S/Sr

5.0
6.0
4.7
7.0

21.5
22.5
24.5il
26.5

21.6
26.6

Maxlnwn
Mininu:n
Average

I

-;

0

295
355
830
415

>Y

59
1?8
59

Location V-8A. Surface Elevation 824.7

325
65

T5
10

774
154

178 4.3
24 6.4

7.0
4.3
5.7

178
24
76

770
154
398

12.5 ln dj.aneter tapered vane, 1/2-in. diarneter rod.
rrThls readi,ng nay have been effected by the dia-neter of AH rod and is not

included in average.

43507 1 . 1
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.III BLOCKS BESIDE UD BORIiIG SA..IPLES

Tes t Engineering Tesi. ResultsTopsoi I

Soi'l Type (Un'itiea
Cl ass i f-i cat'ion).

I'lotati on of So i I
llot Sampl ed
(SS, PA, HA Logs)

R, . Friction Angle
S (Degr ees)

Compress i on
I ndex

Coeffi c i ent
Permeabi 1 i ty

Cohes i on
(tst)

Sensitivit3'
Rati o

Preconsol idatic
Pressure (tsfj

Bedrock (ttote
if Cored)

Core
of

(cm/sec x t0-4)

Refusal (Impractical to
Penetrate rvith Borinc
Equipmeni iJsed)

llatertable (0ate)

Explanation of UD

Sampling Limits if
Appl i cabl e

BOR,ING SY|4BOLS

SS - 2" 0D Splitspoon Boring
SPT - Standard Peneiration Test

Bl or'rs Per Foot ttith 2"
Sp1 i tspoon

UD - Undisturbed Sanpie Boring
PA - Pa.rer Auger: Boring
HA - lland Auqer Borinc
TP - Test Pii or Trendh

W
a

R

R

S

UnconsoJ i dated-Undra i ned
Triaxial Conrpress'iorr
Consol i dat.ed-Undrai ned
Triaxial Co,'rpression
Effective Consol idated-Undrained
Triaxfal Conprassion
Consol i datecl-Drai ned
Direci Shear
Unconfjneci Compression
Consol i dati on
Permeabi 1 i ty
Letter Identification of Soil
Type. Lor.ier Case (a , etc. ) ,
By Index Tesis. Capital (A, etc-),
Subjecied to Additjcnal Tests-

UC-
C-
k
A

nconr 1 ne
Compre s s i,re

fl)Irenotn ( csT

Blocks as Re u i red:



sIrrcLEToN I{ATERT

FIELp Loc ABBREvT!.Trgus

Tvoleal llaae

Saady gravel
Sllty gravel
Clayey gravel
Saad
Silty sand
Clayey sand
Sandy silt
Clayey siJ.t
Fat sllt
Saady cJ.ay
Silty cLay.
Rtprap
Hediua elay
Fat clay
Cobble .

Boulder
Topsoil
..:

Nane Modifiers

CIean
Coarse
Dirty
Fine
Organic
PoorJ-y graded
WelJ. graded
Degraded

Gravel Shape

Angular
Platy
Rounded
Subangulai
Subrounded

Abbreviation

sd Gv
si Gv
eL Gv
sd
si Sd
cl Sd
sd Si

,clSi
ft si
sd CI
si Cl
RR
rod Cl
ft cI
Cob
81d
TS

tlthology and
lfineraloqv _

Bedrock
Chert
Dolonite
Linestone
Manganese
l{.icaceous
Pyrite
QuarLz
Sandstone
ShaJ.e
Bentoni{:e
Heaatite

Color
Black
Blue
Brosn
Cream
Dark
Gray
Green
tight
MoLtled
Pink
Red
Tan
Whibe
YeIIow
PurpIe

l,loisLure

Dry
l,loist
Very uoist
Het

Abbrevlatipq

br
.cht
doL
ls.
mn
rrie
pv
gtz
ss
sh
benb
hem

blk
blu
brn
crlL
dk

eln
crs
dtv
fn
or8
p8d
lrgd
degdd

gv
grn
1t
nott
pk
r
tn
wht
yef
puP

ang
pltv
rd
sb ang
sb rd

d
nst
V ssL
H



2

Struetqre

Blocky
Flssured
Homogeneous
Laninated
Saprolitic
Shaly
SlickensiAea
Stratl:flled

OriqLn 
,

A1luvl.a].
Colluvlal
Loess
Residual

General Modifiers

A.lternating
Angle
Augerlng
Contanrinated
Dip
Debris
Disconti.nued
Drilling nud
Drlve
Elevation
Feet
Fili
Hisb
Horizontal
fnch
Inclusion
Inconplete

reeovery
Low
Meditu
Original
Partings
Roots
Rough
Slow
SnalI
Spoil.
Thick
Thin

Abbreviation

bllry
fis
homo
1a.n
sapr
shly
slsid
strat

all
colI
lss
resd

Consistencv

Dense
Flrn
Hard
Loose
Soft
srtff
Very stiff

Trace
Varlable
Vertica].
Heathered
I{ith

Abbrevlet{on

stf
v stf

tr
Yar
vert
rrtb,
v/

dns
f
bd
lse
s

'a3.tng
)

augg
cont
dp
dbr
Disc
nud
dr
E1
ft
f1
E
hor
Ln
lnc
IR

L
Iled
orig
pigs
rts
rou
sI
sEt

sp
rhk
thn



TENNESSTT VALLIY AUTHORITY

STNGLTTON HATERIALS ENSINEERTNG LABORATORY

SO]t PROFTLE ( SPLfi SPOON BORING )
SHEET I OF I

PR0JECT: BULL RUN S.P.
B0RfNg: SS-l STATf0N:
DATE DRILLED z lU5/84 T0

ASH POND I

PREPARED BY'
SURFACE EL: BAg.2

HHD CHECKED BY z fr71

FEATURE '
RANGE:

DEPTH

ft. EL
SPT
(N)

*
LOG l,t LL PI ruELD DESCRIPTION

D

rc

l5

2g

25

30

JD

I "=5

805

800

795

794

785

780

775

tlrfi25 | rn | 2g-8

35

NP

26

l2

NP

1
a

sI cL, BRN, SAPR, HST, FL

SI CL, BRI.T-YEL, SAPR, TR GV,

IR; LS G'r/ (DEGDD BY DR)

sI sD, BLK, U, BOTT ASH FL

ASH; SOIL; LS CHIPS ON SPOON

l8

l7

g

75+

0
n 16.7

5.3

3t.3

r2.5

E
0

E
{,

ia's

ft
Lob cl oss I f.

REFUSAL. BEDROCK EL 789.9



TENNESSET VALLEY AUTHORITY

SINGLTTON },IATERIALS ENCI!{EERING LABORATORY
SOIL PROFTLE ( SPLTT SPOON BORING )

SHEFI' I BF 
"PR0*J[CT 3 BULL RUN S. P.

B0RINC' SS-2p $TATI0N:
DATE DRILLED z 12/7/84 T0

ASH POND I

PREPARED BY:
SURFACE EL: 8A6.2

t'lHD CHECKED BY r A

FEATURE:
RANGE:

DEPTH

ft. EL
SPT
(N)

tf
LOG Ll LL PI TELD DESCRIPTION

5

t8

t5

2g

25

-3g

-35
t ' '=5/

80s

$gs

7s5
f

790

785

78A

' 775

ll

l6

ll

l7

tg

il

4

5

*
Lob

Iru
0:r,

l

Er0
CI'Ull

lg.2

17 .g

| 9.7

24.2

t 8.6

t7.5

2t .4

27 .S

:ssl f .

36

3l

47

3t

23

2g

NP

lt

It I

23

l3

7

5

NP

ST CL, YEL-BRN, SAPR, TR W,
HST, FL

sI cL, YEL-BRN, SAPR, TR GV,
HST, FL

SOIL

coB
SI CL, BLK, ORG, HST, ALL

SI CL, BRN, HICA, HST, ALL

l

I
I

SI CI., GY-BFN, }'IST, AI-L

cL sr, BRN, HICA, TR gV, l'tST,

5Ar CL SI,
SAN SI SD,

BRN, U, ALL
BRN, U, ALL

SI SD, BRN, U. ALL

l

I

Tr1

Jl0l

I
:l
t,tl

Er0
(f)'U)

0.
u

ct



TENNESSET VALLIY AUTHORI]T

SINCLFTON HATERIALS ENGINEERINC LABORATORY
SOIL PROFILE ( SPLTT SPOON BORING )

sHEri' 2 0F 2
PROJECT3 BULL RUN S.P. FEATURE: ASH P0ND I

B0RIN6: SS-2p STATI0N: ftANGE, SURFACE EL: 8A6.2
DATE DRILLED z 12/7/84 T0 PREPARED BY: l{HD CHECKED BY, 6A

DEPTH

ft. EL
SPT
(N)

tt
LOG 1., LL PT ruELD DESCR]PTION

4A

45

5A

qq

olt

o5

7g

| "=5'

770

765

768

755

7Sg

745

748

t_l
RESD

ti
Lob ct cssl f .

REruSAL. EL 767 .9



TENNTSSTE VALLTY AUIHORM

SINGLTTON }IATERTALS ENSINEERING LABORATORY
SOIL PROFILE ( SPLTT SPOON BORING )

sHEri I 0F I
PR0'-IECT: BULL RUN S. P.
B0RfNg: SS-3 STATI0N:
DATE DRILLED z 12/7/84 T0

FEATURE: ASH
RANGE:

PREPARED BY:
SURFACE EL: 848,3

l'fHD CHECKED BY z fl
POND I

DEPTH

ft. EL
SPT
(N)

*
LOG IJ LL PI FIELD DESCRIPTION

5

t0

t5

2A

25

3g

-35
lt t=st

- 845

8AA

7s5

- 790

78s

78A

775

l2

5

3

8

23

l4

*
Lob

b,"
P
ErL)

ry

lg.7

t8.a

33 .5

27 .4

I l.s

25. I

26.A

cssff.

??

NP

3g

49

tl

NP

l8

24

sI cL, YEL-BRN, SAPR, HST, FL

sr cL, YEL-BRN, SAPR, TR SHCDE
BY DR), l,lST, FL

SI SD, TR GV, BLK, }I, BOTT ASH

sI sD, BLK, B0TT ASH, V l.lST, FL

8gtr LSCDEGDD BY DR), zAX SI CL;
BRN-BLKCTS), ORG, HST, ALL

SI CL, DK BR\, HOI'I9, TR I'IICA,
l'lsT, ALL

4AX SI CL, DK BRN, TR ORG, II,
ALL, 60N SD SI, BRN, HST, ALL

E
a

E
a

.#

l

J0l

J
0

ct

DISCONTINUED. EL 78I.8



DEPTH

ft, EL
SPT
(N)

,r
LOG H LL PT ruELD DESCRTPTION

5

t0

r
I

I

I
I

I

I

I

t5

20

25

30

I
I:l

3sl
| "=51

I

805

8AO

795

, 790

- 785

788

- 775

fr M na

35

NP

NP

47

48

l2

NP

NP

25

22

sI cL, BRN, ltST, FL
sr cL, BRN, HST, SH LUHPS, SAPR,
FL

ST CL, BRN, I'IST, SH LUXPS. S}.PR,
TR GA, FL 

.sI cL, BRl.l, HST, SH LUI'IPS, SAPR,

trI St: Fhru-er-x . H,Borr AsH, rL

sI sD, BRN-BLK. H, BOTT ASH, FL

IR;

SI

sr
sr
ALL

BLOCKED BY LS G{y(BOTT ASH)

SD, BLK, U. BOTT ASH, FL

cL, oRg, BLK, HST, ALL

cL, GY-BRN, HoTT, V f'lST, F.

ST CL, BRN-GY, I'IOTT, f , HST,
TR ORG, ALL

2

F;;
24.2

I 28,5
4An

5

l3

E
CI

C-loJ

27.9

8.2E
a

5 32.4

4

6

J
0

11. O

34. I

22.5J
0

Ir
Lob ct rssl f .

---DISCONTINUED. EL 781 .2

TENNESSEE VALLIY AUTHORITY

SINGLfiON HATERTALS ENSTilEERING LABORATORY
SOIL PROFILE C SPLfi SPOON BORING )

SHEET I OF I
PR0JECT: BULL RUN S.P.
BORING: SS-4 STATI0N:
DATE DRILLED z 12/4/84 T0

ASH POND I

PREPARED BY:
SURFACE EL: 887 .7

l4HD CHECKED BY z &
FEATURE,

RANGE;

Fhru-pr-x.,



TE}INESSTE I/ALLEY ATJIHORITY

SINGLTTON MATERIALS ENCINEERI}IS LABORATORY
SOIL PROFTLE C SPLIT SPOON BORING )

sHErr t 0F 2
PR0JECT3 BULL RUN S.P.
BORfNg' SS-Sp STATI0N:
DATE DRILLED z 12/5/84 T0

ASH POND I

PREPARED BY:
SURFACE EL: t80S.0

l4GD CHECKED B\ t 414

FEATURE:
RANGE'

DEPTH

ff. EL
SPT
(N)

tl
L0g t LL PI ruELD DESCRIPTION

q

!

l8

l5

20

25

_39

JD

| ' '=5'

8AO

7s5

7go

785

78s

775

774

il

7

l4

7

tg

20

8

3

,r
Lob

Fs
P*
lEr0
l(r'CI
t_

2A "8

25.6

23 .9

23.3

22.9

23.9

25.A

I 3t.g

oss I f.

36

4g

45

37

3A

t2

\

t9

2l

l6

I

SI gL, BRN,
HST, FL

SI CL, BRN,
l.lsT, FL

SH(DEGDD BY DR)*

SHCDECDD BY DR},

SI CL, BRN-DK BRN,
ALL

TR ORg, HST,

SI CL, DK BRN, V HST, ALL

ST CL, I'IOTT BRN-GY, TR HICA.i
l.lsr, ALL

sr cL,l40TT BRN-GY, TR l,trcA,
MST, ALL

SI CL, },IOTT BRN-GY, V HST, ALL

cL sI, GY, TR ORG, V l'lST, ALL

J
0

J
0

J
0

J
0

J
0

J
t)

ct



TENNESSEE I/ALLTY AUTHOR]TY

SINGLEI'ON MATERIALS ENSTNEERINS LABORATORY
SOIL PROFILE C SPLIT SPOON BORTT.IG )

sHErr 2 aF i
PRoJEfi', BULL RUN S.P.
B0RIN6: SS-Sp STATI0N:
DATE DRILLED I l2/S/84 T0

FEATURE: ASH
RAN6E:

PREPARED BY:
SURFACE EL: 1845.g

l{gD CHECI(ED BY z fia

POND I

DEPTH

ft. EL
SPT

CN)

tt
LOG t, LL PI TELD DESCRIPTION

L4s

[:

t

!l
6al:l
''l:l

- la!
I ' '=51

I

bb

765

764

7s5

750

745

74A

735

t_J

*
Lob. Clossl f,

-----
DTSCONTINUED. EL 768.5



TENNTSSTE I/ALLTY AUTHORITY

SIN&TTON HATERIALS ENSTNEERT.IG LABORATORY
SOIL PROFILE C SPUTT SPOON BORING )

PROJECI-: BULL RUN S,P.
B0RING: 55-6 STATI0N:
DATE DRILLED , l?/3/84 T0

FEATURE:
RANGE:

sHErr I aF 2
ASH POND I

SURFACE EL: 827 .9
l'fHD CHECKED BY. 6t.PREPARED BYA

DEPTH

tt. EL
SPT
(N)

tr
LOG u LL PI ruELD DESCRIPTTOI.I

5

to

l5

?s

25

-gg

-35
I ' '=5'

885

804

795

7sa

785

784

775

34

l+

4

2

lg

6

6

7

*
Lob

t--

|;

l4 "6

26.6

49..3

35 ,0

23.7

27 .4

22.7

22.9

oss I f.

NP

NP

NP

46

24

NP

NP

NP

NP

'23

3

NP

Sf SD, tlAX FN ANG GV, BLX,
HST, BOTT ASH, FL

SI SDllOlt FN ANG 6f, eY, HST,
BOTT ASTI FL

SAi( SD SI, GY, }1ST, ASH FL; 5€S
sD SI/TR CL, YEL-Gil, U. SOIL rL

Gil SD, GA-BLK, SAT, BOTT ASH TL

sr cL, BRN, l,lsT, Hol,lo, l.{IcA.

sr sD cL, BRN, l'{sT, },lIcA,

SD SI, HOTT BRN-CR}I, V }IST,

ST SD, LT BRN, }IST,

J
E

E
a

J
0

F
['r
F
l'1
tr
l,,i
.cl



TTNNESSTI l/ALLfl AUTHORTTY

SII{GLTTON HATERIALS ENG|ISIEERINC LABORATORY
SOTL PROFILE C SPLTT SPOON BORTNg )

PRCIJECT 3 BULL RUN S. P.
B0R]N6: SS-6 STATI0N:
DATE DRfLLED z 12/3/84 To

sHErr 2 aF 2
FEATURE: ASH POND I

RANGE: SURFACE EL: 887 .9
PREPARED BY; l{HD CHECKED BY z fA

DEPTH

ft. EL
SPT

CN)

*
L0g l., LL PI TELD DESCRIPTTON

48

45

58

55

6B

65

.74
, r=5

r
I

77A

765

764

755

759

745

74A

t_J

*
Lob. Closel f.

-----
DISCONTINUED. EL 771 .4



TA{NESSIT VALLIY AUTHORITY

SINGLTTON HATERTALS EN6TNEERING LABORATORY
SOIL PROFILE C SPLIT SPOON BORI}IG )

AsH PO}.|D 2APR0JEfrs FULL RUN S,P.
B0RIN6' SS-7 STATI0N:
DATE DRITLED ' 12/ rc/84 TO PREPARED BY:

sHErr I

SURFACE EL: 82A .9
lfHD CHECKED BY z ffr

aF2
FEATURE:

RANGE:

DEPTH

ft, EL
SPT
(N)

tt
L0g LI LL PI FTELD DESCRTPTTON

c

lo_

l5

2A

25

3g

JO

I "=5/

820

8t5

8t0

805

88A

795

79s

3l

29

5

4

o

a

*
Lob

18. I

22.6

69.,1

59.4

43.9

sl .?

53 .3

38 ,4

I 4t .g

oes I f.

NP

ltP

NP

NP

I

NP

NP

SOIL;
SI SD,

sr sD,

FLY ASH
BLK, MST, BOTT ASH FL

BLK, HST, BOTT ASH TL

SI SD, U. BOTT ASH FL

SI SD, BLK, U. BOTT ASH FL

SD SI,

CL SI,

SI SD,

CL SI,

Gff, U, FL.

DK OLV, U,

Ga-BLK, U,

GY, U. FL

FLY ASH

FL CTR CL)

FL

(FLY ASH)

CL SI, GY, Llr CFLY ASH)

ttia
E
a

E
n

T
a

J
E

J
E

TT

J
z

J
E

ct



TENI{TS$EE I/ALLTY AUTHORITY

STNGLTTON }4ATERIALS EHG$IEERING LABORATORY
SfiL PROFILE C SPLTT SPOON BORING )

PR0JECT3 BULL RUN S,P.
B0RING, SS-7 STATf0N:
DATE DRILLED t 12/ 18/84 Ta

FEATURE: ASH POND
RANGE:

PREPARED BY:

SHFET I OF 2
2A
SURFACE EL: 829.9

llHD CHECXED BY z fi7\

DEPTH

ft. EL
SPT

CN)

*
LOG 1., LL PT TELD DESCRIPTION

I

I

I

I

I
I

I

I

I

I

48

45

50

55

60

65

-7A
l "=5

785

789

775

774

765

764

755

t_l

3t

NP

l2

NP

c L sI, BRN, l'lST, I'IICA, ALL

7OX SD Sf, BRN, U, ALL; 38XSI CL
BRill, l'1ST, LAll, ALL

sI sD, BRN, HISA, lf, ALL

l4

5

3

J
0 23. I

24.9

26,1

J
0

z
a

,}
Lob cl rsel f .

DISCONTINUED. 769.4



TS'INTSSIE I/ALLTY AUTHORITY

STNGLTTON },IATERTALS ENCI}IEERINC LABORATCIRY
SOIL PROFILE C SPLIT SPOON BORING )

sHErr | 0F :

PRO.JECT: BULL RUN S.P.
B0RfNg: SS-8 STATTON:
DATE DRTLLEDz l2/ll/84 TA

ASH POND 2A

PREPARED BY:
SURFACE EL; g74.l

HHD CHECKED BY z fil'
FEATURE:

RANGE:

DEPTH

tt. EL
SPT
(N)

,r
LOG tt LL PI FTELD DESCRIFTION

5

lo

t5

20

25

3g

JD

l' '=St

e20

- 8t5

/
8ta

8s5

809

7s5

7so

32

33

3g

6

I

g

a

a

*
Lob

Ft'-l*l:L
26.5

n.7

26.3

50 .5

4l .7

32.5

54,5

53. I

rssl f .

NP

NP

NP

\
NP-

ST SD, GY-BLK,

sI sD, GY-BLK,

D, BOTT ASH FL

BOTT ASH FLD.

sI sD, gY-BLK, D. BOTT ASH FL

sI sD, gY-BLK, U. BOTT ASH FL

cL $I, EY-BLK, U.
BOTT ASH

FL. FLY ASH8,

cL sr. GY, v. FL

ST SD, gY-BLK,
BOTT ASH

Ll. FL, FLY ASH&

SI SD, T-BLK, U,
BOTT ASH

FL, FLY ASH&

I,
['

Ffl
J
E

JI

J
:

J
E

cl



TENNTSSEE' 
'/ALLTY 

AUIHORITY

SINGLTTON HATERTALS ENffiNEERINS LABORATORY
SOTL PROruLE C SPUIT SPOON BORINS )

PR0,.JEg'l' : BULL RUN S. P.
B0RING, SS-8 STATION:
DATE DRILLED z l2/ll/84 T0

sHErr 2 0F i
FEATURE: ASH POND 2A

RANGE: SURFACE EL: 824.7
PREPARED BY z lfHD CHECKED BY r p\

DEPTH

ft, EL
SPT
(N)

ti
LOG !, LL PT ruELD DESC?]PTTON

F

t-

4A

45

r
I

I
I

I

I

I

I

5A

55

6a

l

-l
I-l-i
I-i

7al
I

l "=5'1

785

784

775

770

765

76A

755

LI
NP NP

SI SD, GY-BLK, U, FL. FLY ASH
BOTT ASH

sI sD, gY BLK, U. FL, FLY ASH&
BOTT ASI.I

sr sD, GY-BLK, H, FL, FLY ASH&
BOTT ASH

a

o

6

II

lrl
L:.1

46.5

38,5

36. g

J
E

J
E

l+
Lob ct lsslf,

DTSCONTINUED. EL 773.?



TENNISSEE VALLIY AUTHORITY

SINGLETON MATERTALS ENGTNEERING LABORATORY
SO]L PROFILE ( SPLIT SPOON BORTNG )

PR0J[CT: BULL RUN S. P.
BORING: SS-9A STATI0N:
DATE DRfLLED t 12/ 12/84 IO

FIATURE,
RANGE.

PREPARED

SHEET I OF 2
ASH POND 2A

SURFACE EL' 8S8.9
BY ' l''lHD CHECKED BY t OA

DEPTH

ft. EL
SPT
(N)

t+

LOG H LL PI FIELD DESCRIPTION

5

lg

t5

2A

25

3A

35
l r r-ct| -\,

L

- 8A5

800

- 795

79A

785

784

- 775

22

l5

8

22

5

t3

28

l5

)r
Lob

J
-;-

J
E

2t.9

25.s

38..4

4t .1

39. A

t2.g

27 .4

22.s

28.3

rss if .

NP

NP

47

37

NP

NP

23

l4

SI CL, BRN, SAPR, MST, FL

ST CL. YEL-BRN, TR SH, SAPR,
HST, FL

ST CL, BRN-R, TR GV, HST,
SAPR, FL

SD SI, BLK, IJ, CBOTT ASH)

SD SI, BLK, IJ, FL (BgTT ASH)

SI CL, BRN, TR ORG, HST, ALL

fR; SI CL, BRN-BLK, HST, ORG,
ALL

SI CL, DK BRN, TR VEG, ORG,
MST, ALL

sI cL, oLV, VEG, ORG,
HICA, ALL

HST,

J
I

I
$

El
j_l

I
J
0

J
0

ct



TENNISSEE VALLEY AUTHORITY

SINGLETON HATERIALS ENGINEERTNG LABORATORY
SOIL PROFTLE ( SPLIT SPOON BORTNG )

PROJECT: BULL RUN S. P.
BORING: SS-9A STATf0N:
DATE DRTLLED z 12/ 12/84 TO

SHEET 2 OF 2
FEATURE: ASH POND 2A

RANGE: SURFACE EL: 808.9
PREPARED BY ' HHD CHECKED BY :41

DEPTH

ft. EL
SPT
(N)

tf
LOG U LL PI FIELD DESCRIPTTON

t-

F

l4a
t
F- 

4s

t
I

:sa

- rri:l
- url
-l-l

I

. u'l
-l:l,rl
I"=5'l

l- 770

765

769

7s5

7SA

745

' 74s

t+
Lob. Clossif.

DTSCONTTNUED. EL 772.4



TTNNESSET VALLEY AUTHORITY

SINGLETON MATERTALS ENGINEERTNG LABORATORY
SOTL PROFILE ( SPLIT SPOON BORING )

SHEET I OF 2
PROJECT: BULL RUN S. P. FEATURE: ASH POND 2A
BORING ' SS-98 STATI0N: ftANGE: SURFACE EL: 808.9
DATE DRILLED , 12/ 12/84 TO PREPARED BY: HHD CHECKED BY , bA

DEPTH

ft. EL
SPT
(N)

l+

LOG !l LL PI FTELD DESCRTPTION

f-
I

I

t-s
I

r
I

:ta

lrs

:28
25

:

3A

.

-1
3sI

I

I "=51

805

880

7s5

799

785

780

775

1t

t3

t3

29

8

23

8

:f
Lob

21 .3

26.2

38.0

24.2

27 .5

23.8

28.5

rseif.

47

NP

49

I

43 1

l6

NP

25

2s

CL, R-BRN, HST,

SI CL, GRN, HST, FL

ST CL, YEL-BRN, SAPR, TR LS GV,
MST, FL; IRSI CL, R-YEL, TR LS GV, SAPR,
HST, FL

SI SD, BLK, MST, FL (BOTT ASH)

FLY ASH
RIPRAP
CL

sr cL, DK BRN-BLK, TR VEG, HICA,
HST, ALL

SI CL, BLK, ORG, TR VEG, HTCA,
HST, ALL

CL, BRN, MST,

CL, tsRN-GY, ORG, V MST, ALL

F| {r}

iE
0

E
u

I

l

i
I

I
1

JrIl-1
d'61

I

I

J
IJ

rE

I
0

CI



TENNESSTE VALLTY AUTHOR]TY

SINSLETON HATERIALS ENGINEERING LABORATORY
SOTL PROFILE ( SPLIT SPOON BORING )

PR0JECT: BULL RUN S. P.
B0RING: SS-98 STATfON:
DATE DRILLED z 12/ l2/8+ TO

SHEE'T 2 OF 2
FEATURE, ASH POND 2A

RANCE: SURFACE EL' 888.9
PREPARED BY: HHD CHECKED BY:67\

DEPTH

ft. EL
SPT
(N)

TF

LOG ll LL PT FIELD DESCRTPTION

4A

45

5A

(q

6A

A(

7s

l "=5

774

765

764

7s5

7SA

745

740

ri6 
ldlzas!

,f
Lob. Clqssif.

SI CL, BRN, ORG, MST, ALL

J

REFUSAL. EL 763.6



TENNESSEE VALLEY AUTHORITY

SINGLETON HATERIALS ENCINEERING LABORATORY
SOTL PROFILE ( SPLIT SPOON BORING )

PR0JECT: BULL RUN S. P.
B0RfNG: SS-9C STATION:
DATE DRfLLEDt 12/ l8l84 T0

FEATURE: ASH
RANGE '

PREPARED BY:

SHEET I OF I
POND 2A

SURFACE EL: 848.9
t'lHD CHECKED BY z f4

FIELD DESCRIPTTON

sr cL, LT BRN, MST, FL

BOTT ASH HTX H/LS&RR DEGDD
DRIVE

HST, ORG

TR MTCA,

avLJI

SI CL, BRN-DK BRN,
ST CL, BRN-DK BRN,'. ALI

DISCONTINUED . fL EV. 79O. 4

I "=5 ls
Lob. Clossif.



TTNNESSTE VALLTY AUTHORITY

SINGLETON MATERIALS ENGINEERTNG LABORATORY
SOTL PROFTLE C SPLIT SPOON MRTNG )

PR0JECT: BULL RUN S. P.
B0RfNg: SS-9 STATI0N:
DATE DRILLED z 12/ 19/84 T0

SHEET I OF 1

FEATURE: ASH POND 2A
RANGE ' SURFACE EL: 824.4

PREPARED BY: HHD CHECKED BY,6A

FIELD DESCRIPTTON

BOTT ASH

sr sD,

SI SD,

GY,

GY,

D. FL (BOTT ASH)

D. FL (BOTT ASH)

SI SD, GY, D. FL (BOTT ASH)

ST SD, GY, U. FL (BOTT ASH)

CL ST, GY, LAH, }:, FL (FLY ASH]

50N CL Sr, 58i{ SI SD, GY, U,
FL (FLY ASH)

DISCONTINUED. EL 797.9

I "=5 Closslf.



TENNTSSET VALLTY AUTHORITY

SINGLETON HATERIALS ENGINEERTNG LABORATORY
SOTL PROTTLE C SPLIT SPOON BORTNG )

PROJECT: BULL RUN S. P.
B0RING: SS- I 0 STATI0N :

DATE DRILLED z 12/ 19/84 T0

SHEET I OF I

FEATURE: ASH POND 2A
RANGE: SURFACE EL: 824.9

PREPARED BY: l'lHD CHECKED BY z f4

DEPTH

ft. EL
SPT
(N)

:r
LOG H LL PI FIELD DESCRIPTION

5

l8

l5 t

28

25

3g

ec

I t , -ett -\.)

82s

- 815

; 8lo

805

- 8go

7ss

- 79s

34

6t

29

lg

I

g

a

IT
Lob

r
i-{e.-

E
n

I l .6

t6.a

23.8

49.4

69.3

s7 .o

45. 4

rssif.

NP NP

SI CL,
SI SD,

ST SD,

BRN, SAPR, D, FL
DK bY, Hst, Fr- (Borr AsHi

DK GY, D. FL (BOTT ASH) :

SI SD, DK GY, D, FL (BOTT ASH)

SI SD, GY-BLK, HST, FLCBOTT ASH}

SI SD, GY-BL.K, lt, FI. (BOTT ASH)

CL SI, GY-BLK, lt, FL (FLY ASH)

CL SI, GY, u. FL (FLY ASH)

E
a

T
a

I
a

E
a

T
a

ct

DTSCONTTNUED. EL 7S3.4



TTNNESSEE VALLTY AUTHORITY

STNGLFTON HATERIALS ENGINEERTNG LABORATORY
SOIL PROFILE ( SPLIT SPOON BORING )

sHErr I 0F I
PR0JECT: BULL RUN S. P.
B0RfNG, SS-l I STATI0N:
DATE DRILLED z l2/ lg/84 T0

FEATURE: .ASi'l

RANGE '
PREPARED BY:

POND 2A
SURFACE EL z 826.8

l'fHD CHECKED BY 
' 
EL

DEPTH

ft. EL
SPT
(N)

t(.

LOG Lt LL PI FTELD DESCRIPTION

5

n

l5o

2g

-25

-3A

-35
| "=s'/

825

82s

- 815

7- 8ta

805

8A0

7s5

23

4

$

5

l

o

f+
Lob

-r
0i
E]at

16.4

27 .O

24 4

57 .A

7t.8

st .7

rsslf.

NP

NP

NP

NP

BOTTOI,I ASH
sD sr, GY-BLK, HST, TiLCBOTT ASH)

SD sI, GY-BLK, I'IST, FL(BOTT

sI sD, GY-l.ll-lT, D. TR GV, FL
CBOTT ASH)

SD SI, GY-BLK, V I'IST, FL
CBOTT ASH)

SD SI, GV-BLK, 1{, FI.CBOTT ASH)

SD sr, GY, u, FL (FLY ASH)

E
v,

:
a

T
a

J
:

ct

DISCONTTNUED. EL 799.5



TENNTSSEE VALLIY AUTHORITY

SINGLETON MATERTALS ENCINEERING LABORATORY
SOTL PROFTLE ( SPLIT SPOON BORING )

PR0JECT: BULL RUN S. P.
B0RING: SS- I 2 STATf0N :

DATE DRILLED. l2/ lg/84 T0

FEATURE: AsH PoND 2A 'HEET 
t 0F

RANGE: SURFACE EL: 824.6
PREPARED BY: HHD CHECKED BY-8+

DEPTH

ft. EL
SPT

fl)
,F

LOG l,l LL PI FIELD DESCRIPTION

5

la

l5
-!

-2s

-25

-3A

-35
I t t-c/

826

815

8tg

805

gas

795

7go

t2

5

3

a

g

o

:r
Lqb

tEil*tEl
ti_l

l 4.8

26.4

22..4

49 .9

62.5

38.0

rssif.

NP

NP

NP

NP

BOTTOM ASH
SD ST, GY-BLK,

SD SI, GY-BLK,

D, FL

D, F'L

(BOTT ASH)

CBOTT ASH)

SI, GY-BLK, D, (BOTT ASH)

SD SI, GY-BLK, lJ,
BOTT ASH)

(FLY

IR;
ASH

SD ST, GY-BLK,
E BOTT ASH)

IJ, (FLY

sr, GY, l,l, (FLY ASH)

lEi
I'l

E
a

T
(!l

J
E

ct

DISCONTINUED. EL 798. I



TTNNISSEE VALLIY AUTHORiTY

SINGLETON HATERIALS ENgINEERING LABORATORY
SOTL PROFILE ( SPLIT SPOON BORTNG )

ASH POND 2APR0JECT: BULL RUN S. P.
ts0RING: SS-13 STATION:
DATE DRILLED z 12/28/8+ TO

FEATURE:
RANGE '

PREPARED BY:

sHErr r 0F l

SURFACE EL: 825.5
l{HD CHECKED BY z f,4.

DEPTH

ft. EL
SPT
(N)

'FLOG l,l LL PI FIELD DESCRIPTION

5

la

l5

20

25

-3g

JO

l, t-8.t -\,

825.

828

815

8t0

8A5

8Ag

795

2g

31

29

t3

g

o

*
Lob

T
-{4_

E
VT

27 .2

25 .6

23.6

45 .9

39.7

30 .9

oss i f.

NP

NP

NP

NP

BOTT ASH
SD ST, GY-BLK,

SD SI, GY-BLK,

D, F'L

D, F'L

CBOTT

CBOTT

ASH)

ASHL

ST, GY-BLK, D, (BOTT ASH)

SI, GY-BLK, HST, FL (BOTT ASII

SI, 6Y-BLK, }I, CFLY ASH)

IR;
ASH)

SI, GY-tsLK, u. (FLY

T
a

E
q

J
E

J
E

ct

DISCONTINUED. EL 799.8



TINNESSff VALLTY AUTHORITY

SINCLTTON }IATERTALS ENGTNEERING LABORATORY
SOTL PROFILE ( SPLIT SPOON BORTNG )

t? sHErr t 0F I

PROJECT: BULL RUN S.P. FEATURE: ASH POND@
BoRING: SS-t4 STATI0N: ftANGE: SURFACE EL: 809.5
DATE DRfLLED: 12/28/84 Tg PREPARED BY: HHD CHECKED B\27fl

DEPTH

ft. EL
SPT
(N)

IT

LOG l.l LL PI FIELD DESCRIPTION

5

la

tq
t

-t

2A

25

3g

ec

l "=5

8s5

800

.
79s

790

785

780

- 775

l9

I

13

32

4

I

5

*
Lob

El*i
Elul

22.6

25 .6

l9 g

l I .4

2t.2

22.6

28.8

oss i f.

37

NP

3l

7

NP

l2

SI CL, BRN,
SI CL, BRN,
FL

SI CL, BRN,
BLK ORG HTL,

GV SD, BLK,
TR COAL)

I'IST, FL
HST, SAPR, TR SH

l'lsT,
FL

SAPR, TR SH gVI

IJ, FL CBOTT ASH &

SA/, SD ST, BLK, U, FL CFLY ASH)

:ur 
Ls Gv, RR(DEGDD BY DR)

IR; SI CL BRN-BLK, l'lST, TR ORG

ALL

SI CL, CY-BRN MOTT, TR ORG, 1.I,

ALL

sr cL, BRN-GY H0TT, l,lICA, TR 0R
t',tsT, ALL

E
(/)

I
a

J
0

J
0

J
0

ct

DISCONTINUED. EL 783.9



TENNESSIE VALLEY AUTHORII"Y

SINGLfiON },IATERIALS ENGINEERING LABORATORY
SOTL PROFTLE C UNDISTURBED BORINC )

PR0JECT: BULL RUN S.P.
B0RfNG' US-2A STATI0N:
DATE DRILLED ? lu2l/84 Ta

SHEET I OF I
FEATURE: ASH POND I

RANCE ' SURFACE EL : 82l .7
PREPARCI BY: l'{HD CHECKED BY z 64

DEPTH

ft. EL
SPT

CN)

lt
LOG U LL PI

DESCRIPTION
CENSINEERING TEST RESULTS)

5

la

ts

2g

25

30

-35
I "-5/

g^s

815

819

805

800

795

798

L
27.O NP NP

FLY ASH (DRY STACKED)

IR; FLY ASH, SD SI, GY, l'lST, FL
rDPV qTAN(trD1

*
Lob

J
E

cl rssl f .

DISCONTINUED. EL 8I I .2



Til'INESSEE VALLEY AUTHORITY

SINGLilON MATERTALS ENGINEERTNS LABORATORY
SOIL PROFTLE C UNDISTURBED BORINC )

SHEET I OF I
PROJECTs BULL RUN S.P.
BORfNG: US-28 STATI0N:
DATE DRrLr ED z l/14/85 T0

FEATURE: ASH

RANGE '
PREPARED BY:

SURFACE EL: 805.9
HHD CHECKED BY: //

POND I

DEPTH

ft. EL
SPT
(N)

tr
LOG 1,' LL PI

DESCRIPTION
(ENgINEERING TEST RESULTS)

5

t8

t5

2A

25

3g

35

I "=S',

800

795

79A

785

78A

775

774
,r
Lob

t 6.8

osslf.

NP NP HED SD SI, TR RD GV, BRN, V HST,-
ALL R SAT I4.3 g.7g

NO RECOVERY

E
a

ct

DISCONTINUED. EL 773.9



TilNTSSTT VALLEY AUTHORITY

SINSLETON HATERIALS ENGI}IEERING LABORATORY
SOIL PROruE C UNDISTURBED BORTNG )

PR0JECT: BULL RUN s.P. FEATURE: AsH POND I 
SHEfr t 0F I

B0RfNG: US-ZSS STATI0N: RANGE: SURFACE EL: 896.2
DATE DRfLLED z 12/28/84 To PREPARED BY: HHD CHECKED BY ,'64

DEPTH

ft. EL
SPT
(N)

*
LOG t, LL PI

DESCRiPTION
(ENgINEERINg TEST RESULTS)

5

lg

t5

20

25

38

35

I "=5'

895

8AO

795

79s

785

780

77s

tl
37

45

t1

tg

sr cL, R BRN, HST, FL

ST CL, R BRN, SAPR, HST, FL (F) -
R NAT n.3 B.8t S 2l.g 9.74-
R SAT t3.6 0.85
SI CL \JILS GV, R BRN, }IST, FL
R NAT 26 .S 9.28 S 4t . I B.?S _
RSATfg_g A?S _

tf
Lob

E'0
n'a

"2.8

24.9
Er0
a'n

ct oss i f.

DISCONTINUED.



PROJECT: BULL RUN S.P.
BORING: US-2ST STATI0N:
DATE DRITLED z l2/?l /84 TB

TilNESSEE VALLEY AIITHORITY

SINgLflON }'IATERTALS ENGINEERTNC LABORATORY
SOIL PROruLE C UNDTSTURBED BORI}IG )

ASH POND I

SHEET I OF I

SURFACE EL: 821 .7
BY: HHD CHECKED BY- fil

FEATURE:
RANGE:

PREPARED

DEPTH

fL. EL
SPT

CN)

*
LOG t{ LL PT

DESCRIPTTON
CENGINEERINC TEST RESULTS)

D

la

l5

2A

25

3B

35

I "=5'

824

815

8t0

885

800

795

79s

!
t 6.8 NP NP

FLY ASH (DRY STACKED)

SD
FLY

IR;

sI, GY-llHT, D. FL
ASH (DRY STACKED)fiD)

FLY ASH

tr
Lob

E
a

ct oss I f.

DISCONTTNUED. EL 8Ag.O



TENNESSTE VALLEY AIITHORITY

SINGLETON HATERIALS ENffiNEERINC LABORATORY
SOTL PROFTLE ( UNDISTURtsED BORING )

PR0JECTs BULL RUN S.P.
BORING' US-4 STATI0N:
DATE DRfl LED ? lU27/84 To

sHErr I 0F I
FEATURE: ASH POND I

RANGE: SURFACE EL: 8O7 .7
PREPARED BY: HHD CHECKED B't,64

DESCRTPTIBN
CENBINEERING TEST RESULTS)

REF
BRN,SI CL,

FL CF)
R NAT ?.8.1 g.4g
R SAT lg,4 9.83
No RECOVERY

NO RECOVERY

NO RECOVERY

SAPR, TR GV SH,

s 42.4 A.96

DTSCONTINUED. EL 79I.9

tr
Lob. Cl ossi f.| "=5

8s5

894

795

799

785

784

775



TENNISSIE VALLTY AI'THORNY

STNGLFTON }IATERIALS ENGINEERTNG LABORATORY
SOIL PROF]LE C UNDTSTURBED BORING )

SHETT I OF I
PROJECT: BULL RUN S.P.
B0RING: US-4A $TATf0N:
DATE DRfLLED z 12/27/84 Ta

ASH POND I

PREPARED BY:
SURFACE EL: 807.9

HHD CHECKED BY, 6/\

FEATURE:
RANGI:

DEPTH

ft. EL
SPT

CN)

It
LOG t, LL PI

DESCRTPTION
CENGINEERTNC TEST RESULTS)

L5

F

F- 
ra

rr
I

I

I

I

I

I

l5

29

25

:ttl
-rrl
l "=5'l

L8s5

889

- 79s

- 7go

78s

- 78A

I
I
I

- 775

22.3 3A

33

45

5

l4

24

sr cL, R BRN" l.lsT, FL -l

:

sI sD, BL. BOfi ASH, FL 1

RNAT24.g A.43 S3A.5 A.6a
R SAT | 8.6 9.24 

-,=

NO RECOVERY T

j
-l

I

-l
I-1
I
I

I

HICE
J

I_.4
I

bl.b. 
I

s-31
I
I-l

_J
IJ
I

-t
I

-1
I
I-i
I

J
I

NO RECOVERY

ST CL, DK BRN,
v HsT, ALL (S)

ORg, TR VEg,

SI CL,

sL_g)
GY-BRN HOTT, V l'lST,

.R_s[J6.8

DISCONTINUED. EL 78S. I

t-E Itor

-ft*J 2t.6

J
0 24.3

tr
Lob

I

ct rsslf.



TENNTSSEE VALLTY AITTHORNY

SINgLETON ilATERTALS ENGN.|EEKTNS LABORATORY
SOIL PROFTLE C UNDISTURBED BORTNG )

PROJECTs BULL RUN S.P.
B0RING' US-S ST STATf0N:
DATE DRfLLED ' l2/21l85 T0

SHEFT I OF I
FEATURE' ASH POND I

RANGE: SURFACE EL: 8t8.5
PREPARED BY, HHD CHECKED BY z S/

DEPTH

ft. EL
SPT

CN)

*
LOG 1.' LL PI

DESCRTPTION
CENGINEERINS TEST RESULTS)

5

l0

l5

20

25

3A

eq

I "-5/

815

8la

8A5

8sg

7s5

790

78s

H 28.4
36.5 r 20

BOTTO}{ ASH

STACKED FLY
R SAT I5.A
R NAT 3I .9

NO RECOVERY

ASH
a.3 |

o.lt s 37.8 o.oo

RECOVERY

*
Lob cl rssi f .

DISCONTINUED. 894.8



TENNESSEE VALLTY AUTHORITY

STNSLTTON HATERIALS ENCINEERTNS LABORATORY
SOIL PROFILE ( UNDISTURBED BORING )

PROJECTs BULL RUN S.P.
B0RING: US-6 STATf0N:
DATE DRTLLED z lU26/84 TA

FEATURE:
RANGE '

SHEET I OF
ASII POND I

SURFACE EL: 847,9
l{HD CHECKED BY: 6APREPARED BY:

DEPTH

ft. EL
SPT

CN)

*
LOG U LL PI

DESCRTPTTON
(ENSINEERINC TEST RESULTS)

5

la

t5

20

25

39

8A5

8.ga

7s5

794

785

784

77s

2t .9 46

4l

2l

t9

ST SD, DK GY, BOTT ASH,

SI CL, BRN, T.'ST, FL

sD sI, GY-OLIVE, U. BOTT ASH

sr cL"
R SAT

SI CL,
R SAT

DK BRN, HST, ALL
| 8.4 | .34

BRN, HST, I'IICA,
t4.3 8.79

(F)

ALL CHD)

J
0

J
U

21.6

tr
Lob ct oss I f.

DISCONTINUED. 785.4



Til'INESSE'I I/ALLTY AUTHORNY

STNSLTTON }IATERIALS ENgINEERING LABORATORY
SOIL PROFJLE ( UNDISTURBED BORING )

sHEE-f' I 0F t
PR0JECT: BULL RUN S.P.
B0RING: US-9A STATT0N:
DATE DRTLLED t l/ n/85 To

ASH PO}iD 2A

PREPARED BY:
SURFACE EL: 808.9

l'fHD CHECKED BY, 64

FEATURE:
RANGE.

DEPTH

TE. EL
SPT
(N)

3t

LOG U LL PT
DESCRIPTTON

CEN TNEERINC TEST RESULTS)

l-
I

I

I

I

t
I

I

5

lg

t5

2A

25

3g

-35
It t=st

805

8A0

795

794

785

78A

775

L
2t.2

3A.8

3g

42

t2

l3

:

..':

-'

SI CL CTR GV), BRI*|, HST, FL CF) -

SI CL CTR }ITH SH&GV), BRN, }1ST, -1

FL CMED)
R NAT 24 .6 A.63 S 3 t .9 g .47-
RSAT il.8 t.?B

*
Lob

J
E

J

ct rssi f .

DISCONTINUED. EL 796.4 :

I

:

I

:



TA'INISSET VALLEY AUTHORNY

SINSLETON }IATERHLS ENGTNEERTNS LABORATORY
SOTL PROFILE C UNDTSTURBED BORTNG )

SHEFT I AF 2
PROJECTs BULL RUN S.P.
BORfNG: US-98 STATf0N'
DATE DRILLED ? lll l/85 T0

ASH POND 2A

PREPARED BY:
SURFACE EL: 888.9

},lHD CHECKED BY ' fi\
FEATURE:

RANGE:

DEPTH

ft. EL
SPT

CN)

tt
LOG t, LL PT

DESCRTPTION
CENC$IEERING TEST RESULTS)

tr

:

l0

tc

2g

25

3A

ec

I "=5''

885

8AB

7s5

7SA

785

789

775

tr
Lob

27.1

25.7

r'3.8

ossl f .

44

47

37

22

24

l5

GV OR RR

GV LAYER

ST CL, BRN, HST, ALL CF)

sI cL, DK BRN, t'lST, ALL G,IED) :

-

sr cL, DK BRN, l'lST, ALL (F)

-.
I

L=]
H

!
EllI
H

ct



TE}INESSET VALLEY AUTHORNY
SINGLTTON }IATERTALS ENCINEERTNC LABORATORY

SOIL PROFTLE C UNDTSTURBED BORING )
PR0dECT: BULL RUN S.p. FEATURE: ASH poND ZA 

SHEff 2 AF 2
BORING: US-9ts STATION: RANGE: SURFACE EL: BSB.9DATE DRILLED| I/III85 TO 'FNEPINED 

BY: HHD CHECKED BYZAA

cL sI, TR RTS, DK gr, v llsT,
ALL CS)
R SAT 18. t a.rc

DTSCONTTNUED. EL 76S.4

-t
I

I

I

J

l
i

I

J
i-i

J
I

I

I-1

II

.J
I

I

1
i

I-'l
I

J
I

J
IJ
I

I
-1

DESCRTPTION
CEilCTNEERING TEST RESULTS)

| "=5 Lob. Cl ossi f.

-



TilNISSTT VALLEY AUTHORITY

SINCLTTON HATERIALS ENGINEERING LABORATORY
SOTL PROFTLE C UNDTSTURBED BORING )

SHEfr t 0F I
ASH POND 2APR0*JECT, BULL RUll S.P.

BORING: US-I I STATTON:
DATE DRfLLEDT l/ l4l85 To

FEATURE:
RANGE:

PREPARED BY:
SURFACE EL: 826.0

MHD CHECKED BY,8A

DEPTH

ft. EL
SPT

CN)

It
LOG I'l LL PI

DESCRIPTION
CENCINEERING TEST RESUI.TS)

5

lo

l5

2A

25

30

-35
ltt-€/t -\)

825

824

8ls

8ta

895

804

7s5

ll

l9.s NP

NP

NP

NP

NP

NP

sI FN SD, LT GY, llST, FLY ASHCS:

ST FN SD, LT GY-DK GY, I'IST,
FLY ASH (}IED)
RNAT33.7 A.64 S35.A A"28
R SAT ?l .s | .92

SI FN SD, LT GY-DK GY, I.1ST,
FLY ASH (},IED)

Ir
Lob

E
{,

n | 9.7

24.9
SM

ct rssif.

DISCOi{TINUED. EL 8 I3.9





TVA SINGLETON I'IATERIALS ENGINEERING LABSRATORY
PARTICLE SIZE ANALYSIS

PROTECT:BULL RUN S.F.
FEATURE:ASH POND 1
STATTON:
RANGE 3

U. S. STANDARD SIEVE
OFENING( IN } NUI-IBERS

BORING : SS-I
EL. :
SAP4PLE:GR.16
DATE 3 LZ-17-84

HYDROMETER

P
E
Rc
tr
N
T

R
ts
T
AI
N
E
D

7g

7

P
E
Rc
E
N
T

P
A
S
SI
N
G

l:

iltt

Ia" I@L LAO L@-L L@-Z
PARTICLE SIZE (PtM )

I

I

GRAVEL (7,)=
(= A t\lll , .-/ \9llllll \ ./r /
c:r t -r, .., \rf!f- | \./s I
CLAY(2,) =

SOIL SYPIBOL=
MOISTURE( l)=
SP. GR, =

REI",IARKS:

, oh.g1
/^. , vt"'L

sc /cL
ilss

DLg( MM )
D36( t'4M )
Dffi(l-'1M) =
COEF UNIF}

L. L . <Z'.t
P, I . (X,'

g
4+
47

@

=35
=LZ

JLW
LA-s

6,Afrgl
g.gagg
g, +F,2-5
Lgg



ryA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT:BULL RUN S.P.
FEATURE3ASH FOND 1
STATION:
RANGE :

U. S. STANDARD SIF/E
OPENING( IN } NLJI'4BERS

BORING : SS-1
EL. :
SAMPLE:GR,17
DATE .L2-17-84

HYDROI'1ETffi

F
E
R
e
E
H

T
R
Et

TI
fi
d
P

ary
L@1 LraL Lag

PARTICLE
Lg-L Lg-Z

SIZE ( MM }

JLW
Lg-s

GRAVEL (7.) =
SAND( Z ) =
SILT( Z ) =
CLAY( Z ) =

56
eg
15

@

Dlfl(lll{) = g"Wgg
D3A(m}4) = O.gAgA
DEA(}{|1) = 0.AAW
COEF UNIF= A.A

L.L.(T,) = A
P.f .(Z> = A

SOIL SYMBOL=
MOISTURE( Z)=
SP. GR. = 2. Bs

RE}IARKS: vISLJAL GM

ililrl
j,''Tl iil

lilllillilll
iITTI



TvA SINGLETdN MATERIALS ENGINEERING LABORATORY
IPARTICLE SIZE ANALYSIS

FR0JECT: BULL FUI'I S, P.
FEATURE:ASH POND 1
STATION 3

RANGE 3

ta@
PARTICLE

GRAVEL <Z> *
SAND( Z )
SILT(Z)
CLAY( Z )

BORING I SS-1
EL. 3

SAI"IPLE: GR, 18
DATE : 12- L7 -8+

ro-z
ttfrfr
Lgs

U,S. STANDARD SIEVF
OPENfNG:(fN) NUMBERS HYDROMETffi

P
E
R
c
E
N
T

R
E
T
AI
N
E
D

Taz ta-L
SIZE ( I4M )

DLA( MI"l)
DsA( MM )
DAA( PiPl )

a.g5,4-L
a.?LLg
a.9666

+
8?
I+
g

SOIL SYMNOL=
I'4OISTURE ( Z)=
SP. GR. =

REMARKS:

CCEF UNIF=l7,9

L.L.(2.> = NP
P.I.(2,) = NP:I

2..65



H

TVA SINGLETON MATERIALS ENGINEERING LABORATORYPARTICLE SIZE ANALYSIS
PROJECT3BULL RUN S.F.
FEATURE:ASH POND 1
STATION:
RANGE :

EORING : SS_1EL. :
SAI-4PLE: GR. 19DATE .. TZ-L7-A+

U. S. STANDARD
OPENING( IN )

ti

LgL

SIEVE
NUmBms HYDRO|,IETER

+ +LA 1& zsa

P
E
Rc
E
N
T

R
E
T
AI
N
E
D

4fr

I

t

I

i

i
I
(

il

I

7

P
E
Rc
E
N
T
P
A
S
sI
N
G

LAg
PARTICLE

TA_L
SIZE (MM )

ta-?

GRAVEL (Z) =
SAND( Z ) =SILT( Z ) =
CLAY( Z ) =

SOIL SYI'4BOL=
MOISTURE( T)=

DIA(MH) = g,gALs
D3@(MM) = g.a75g
D6A(MM) = g.645g
COEF UNIF) IgO

38
32
3g

E

3I-n"
2. 65

L.L.(z>
P. I . (2,> =26

=7SP. GR,

ffid
[ri-iiiu



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECTIBULL RUN S.P.
FEATURE3ASH FOND 1
STATION:
RANGE :

+ &LA

GRAVEL (i4,) =
SAND(Z) =SILT(Z) =CLAY(Z) =

BORING: SS-Z P
EL, :
SAIVTPLE: GR . 25
DATE ?X2-18-84

u.s. STANDARD SrEVE uvrrFrrlMtr-]-Ftr,
OPENING ( IN ) NUMBERS '' ' ' U/' \\'IT IT- I I-I \

T5

Rc
tr
ll
T
R
tr
T
AI
l'l
E
D

P
E
Rc
N
T
P
As
S
I
N
G

JTgg
1O-'5

80

sg

16
43
+1
g

( l,1l.l )

Dla( l,lM ) =u3a(H"l) =
D6g(i'4.r-,1) =
COEF UNIF)

L.L.(2,
P' I , ('rl)

fr.gga3
a,gLta
L.g3Q3
LW

SOIL SYMBOL=
MOISTURE(7)=
ST1. GR. =

RSIARI(S:

:I-""
2.65

=36
tt

PARTICLE



TVA SINCLETON }'IATERIALS ENGINEERING LABORATORY
PA.RTICLE SIZE ANALYSIS

ffiOJECT 3 BULL RUN S. P.
FEATURE:ASH POND 1
STATION:
RANGE :

SA.ND r :{ )
sI!_T(:4)
CLAY( Z )

U.S. STANDARD SIEVE
OPENING( II.I ) NUT4BERSz 3/+

GRAVEL (7,)=

BORING: SS-2P
EL. 3

SAP{PLE: GR.26
DATE : L?-18-84

HYDROI'IETER

nss

Lg-L
rw
t-!5

DLA( Mi'1)
Dffi(f'4M)
D6g( MM )
COEF UN IF=

L-.L.<Z) = 31
P.I.(7-) - 11

4g

ili l iiiili
Ti l-liiill
ii r.-1-l

P
E
R

E
N
T

R
E
T
A
/-lI
N
E
D

T@

zg

3A

48

g
2A
ag
a

SOIL SYMBOL=
MOISTURE( Z)=
SP. GR. =

RE},IARKS:

CL

2. 65

I

I

I

:
tr

I

!

P
E
Rc
ll
T

P
AssI
li
G

I

cl

sIzE ( Mi-'l)



TVA SINGLETON MATERIALS EI.IGINEERING LABORATORY I
PARTTCLE SIZE ANALYSIS I

PROJECT:BULL RUN S. P.
FEATURE: ASH FOI\ID ].
5TATION:
RANGE :

Lgs
PARTICLE

GRAVEL (Y,)=
SAND( Z ) =
SILT( Z) =
CLAY( Z ) =

BORING : SS-2P
l-l- a .

sAl'{TrLE ! GR.27
DATE :12-18-84

U. S. STANDARD SIWF
OPENING{ IN ) NLII'4tsERS H\DROMETER

Lgl tgL

g

tg

P
tr
R
c
E
N
T
trtl
E
T
AI
N
E
D

S0IL SYI'IBOL=
MOISTURE ( ZI=
SP. GR. =

RE|"IARIIS I

LA-L Lg-?
SIZE ( I"IM )

Dtg( l"ll',1) =
v3fril-41'1) =
Dt,g( I',tY ) =
COEF UNIF=

L. L . <N) =
P. r , <z) =

JLgg
LA-J

g
8

gz
a

::
2.65

+7
23

It

I



PARTICLE SIZE ( MT,,I )

TVA SINGLETON MATERIALS ENGINEERING LABORATQRY
PARTICLE SIZE ANALYSIS

PROJECT:BULL RUN S.P.
FEATURE:ASH POND 1
STATION:
RANGE 3

3./+ 4

Tsz

GRAVEL (Z)=
SAND( Z ) =SILT(Z) =
C|.-AY( Z ) =

SOIL SYMBOL=
MOISTURE(Y.} =SP. GR. =

REI"IARKS:

U, S. STANDARD SIEI/F
OPENINQ( IN ) NUI'IBERS H\'IIROI'IETER

EORING: SS-EP
EL. :
SAI"IPLE: GR.28
DATE .tZ-18-A+

+a 
"w

tgs LA-L L@-z
Jtw
Lfr_S

P
tr
R

N
T
R
E
T
AI
N
E
D

70

g
?1
76
g

Dla( l,iM ) =D@(HM) =
DA?(MM) =
COEF UN IF=

L. L. <Z) =P.I . (7,) =

rt1 t

2.95



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

BCRING:Ss-EP
EL. :
SAI*IPLE: GR.2g
DATE :12,-18-94

HYffiOHETER

LAT Lo-L La-?
sIzE ( I.4i"l )

JL@9
t@--5

i7
I

isa

+@

w

g

PROJECTIBULL RUN S.P.
FEATURE:ASH POND 1
STATION:
RANGE 3

U. S. STANDARD SIF/E
OPENING( IN ) NIjYtsERS

F
E
Ke
|..

N
T
a
E
T
AI
N
E
D

lt
tltl
i+

iJ
LAs

FARTICLE

GRAVEL (Z)=
SAI'ID( Z ) =SILT(Z) =
CLAY( Z ) =

S0IL SYI'{BOL=
MOISTURE ( Z} =

2
55
+z

1

DLg(Mt4} = fi.AI?7
DsoilrrJ'l) = A.ff&+
D6lA(l'11.'1) = @.1698
COEF UNIF=l?. +

L. L . (7,1
F,I , <2,:I-sc

2. 65

="3

REIYARKS I j



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTIC! E SIZE AI.IALYSIS

PROJECT:BULL RUN S.F.
FEATURE:ASH POND 1
STATION:
RANGE :

U.S. STANDARD

BORIIIG : SS-zP
Fl .
l-L-. t

SAMPLE: GR.3A
DATE : IE_19-84

QPEI'IING( IN )
3? 3/4 4 Ig

SIEVE
NLJMBERS40 zw

HYDROHETER

P
E
R
c
E
N
T

=tt\
E
T
AI
l{
E
D

P
E
R
11

E
N
T
T]
A
s
sI
N
|!:

il I I i

ril ti
!ga

GRAVEL 17.) =SAl.iD(Z) =SILT(Z) =
CLAY( Z ) =

SOIL SYMSOL=
MOISTURE()/.)=
SP. GR. =

RE}4ARKS:

PARTICLE SIZE (MPI )

DlA ( MFi )
D3A ( l,il',t )
D60 ( l"ll'1 )

a
61
3g

g

@.aagJ
a.a39,6
a.ztgL

:I-="
2.65

COEF Uli IF=22 . 5

l_. L . (2,
P. I . <Z>

=29
=5

t_=



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECT:BULL RUN S.P.
FEATURE: ASH FOT{D 1
STATION:
RANGE !

U. S. STANDARD
,OPENIFIG( IN )

BORING 3SS-AP
EL. 3

SAI"TPLE I GR .31
DATE zt?-19-84

SIS/E
NL.['lBERS
+gM

HYDROMETER

32 3/+ +

P
E
R
c
E
N
I

R
E
T
AI
l"l
E
D

P
E
R
c
E
t'l
T
P
A
Ss
I
N
G

G.IIAVEL (7,,1=
SAND( z )
SILT( Z )
CLAY(:,i )

S0IL SYIYBOL=
PIOISTURET Z ) =SP, GR. =

REI'1ARKS:

sIzE ( I-'i1,1)

DLA( Mt{ } =
D3A( m"l ) =ffiA(ml) =
COEF UNIF=

L, L, ()(>
P.I . <Z'

g
g7

-tg

a. L6+7g,zA-w
o.3455
2.L

Silr

2.65
= i\lP
=NP



TVA gINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

P
tr
Rc
N
T
R
E
T
A
T
N
E
D

lll
JT

{rl
iliIlt

7

P
E
Rc
E
N
T
P

s
SI
l.l
G

PROJECT:BULL RUN S.P,
FEATURE:ASH POND 1
STATION:
RANGE :

GRAVEL (7,) =
SAND( Z ) =SILT(Z) =
CLAY( Z ) =

U.S, STANDARD SIEVE
OPENING( IN ) NUMBERS

BORING: SS-3
EL. :
SAI"IFLE3GR.12
DATE : 12- T7-8+

HYDROMETER

+ +IA

taL rg-L tg-Z

I(f,
58
26

a

DIA(HM) = A.g@Z:8
D3A( MM ) = g. L+83
DBA(MM) = 1.5546
COEF UNIN LgE

L, L , (y.>
P.I . <Z'

SOIL SYI'IBOL=
P1OISTURE( Z ) =SP. GR. =

REI"IARKS 3

:I-="
2.65

=33
= l1

PARTICLE SIZE (MM)



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECTIBULL RUN S.P.
FEATURE:ASH POND 1
STATION:
RANGE :

U.S. STANDARD
OPENING( IN )

BORING : SS_3
EL. l
SAI.'4PLE:GR.13
DATE :12-L7-8+

HYDROMETER
SIEVE
NUIYBERS
+92

P
E
Rc
E
tl
T

R
E
T
AI
N
E
D

+g

3A

17@

I

LAI

GRAVEL (Z)=
SAND(Z) =SILT(Z) =CLAY(Z) =

SOIL SYMBOL=
I"iOISTURE(Z)=
SF. GR. =

REI'IARKS:

LAg
PARTICLE

ts-t
SIZE ( MM )

DLE ( I4M )
D3A( MM )
D6i0( l"1M )

LA-2
JLgg
ta-r

= g,a5tF,
= A,Zggs
= 4.9654

6
7g
15
g

a
COEF UNIF=18.7

L. L . (X,)
P. r . (2,) =NP

=NP

fflril lj] rlilil
iilili

iiii

e.65



I TVA SINGLETON MATERIALS ENGINEMING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT:BULL RUN S.P.
FEATURE:ASH POND 1
STATION:
RANGE :

+ +Lfr

tg< Lr,L Lss
PARTICLE

GRAVEL (7,J =
SAND( Z )
SILT( Z )
CLAY( Z )

BORING: SS-3
EL. :
SAMPLE: GR , 14
DATE I LZ-t7-8+

U. S. STANDARD SIEI/F
OPENING( IN ) NUMBERS HYDROMETER

P
E
Rc
E
N
T

R
E
T
AI
N
E
D

3A?

I
t
I
I

7

P
E
Rc
E
N
T

P
n
S
sI
N
G

to,

Lrl-l Lg-Z
SIZE ( f'4I'4 )

JLAq
Lg-J

+3
25
32

n

DLA(M|'1) = A,gA63
D30(t'lM) = 9.0555
DAg(Ml-,|) = 6,2145
COEF UNIF) Lgg

L. L, (7>
P.I , (Z)

SOIL SVYBOL=
Ir,loIsTURE( 7.)=
SP. GR. =

REMARKS:

\7\.,

=1"=

=34



l|I I I ill

TVA SINGLETON PIATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT:EULL RUN S.P.
FEATURE:ASH POND 1
STATION 3

RANGE :

U,S. STANDARD SIF/E
OPENING( IN ) NI.JMBERS

BORING:SS-3
EL. :
SAMPLE: GR. 15
DATE :12-17-8+

I{YDROIIETEF

P
E
Rc
tr
N
T
R
E
T
AI
N
E
D

4Q

w
w
7@

rtw
Lg-s

I

7
P
E
R
c
E
N
T
P
A
s
sI
N
G

Lffi LAL

GRAVEL (Z)=
SAND(Z) =
SILT( Z ) =
CLAY( Z ) =

S0IL SYMBOL=
|'4OISTURE( l)=
SF. GR. =

ilEI,IARKS:

Lsg
PARTICLE

CL

2. 65

ta-L La-z
SIZE ( MM )

DLA( MM ) =
D3A( HI"l) =
D60(MM ) =
COEF UN IF=

L.L.(7.) =P.I.(Z) =

g
5

s5
a

4g
2+



TVA SINGLETON T,IATERIALS ENG
PARTICLE SIZE A

PRQJECT:BULL RUN S.P.
FEATURE:ASH POND 1
STATION:
RANGE :

U.S. STANDARD SIEVE
OPENING( IN ) NUI-IBER!

. n^3? 3/+ + LA +A
Il4i

v 
- 

ILg< LAL tgg t
PARTICLE SIZE

GRAVEL (7,) =
SAND(Z) =SILT(Z) =CLAY(Z) =

P

Rt
cEtr
N9
T q
P

ir4
s
I?
N!
G

t7
5Z
3@
I

SOIL SYIIBQL=
I',IOISTURE( Z ) =
SP. GR, =

REI'4ARKS:

si'4-sc

2,65

L
P

INEERING LABORATqRY
NALYSIS

EORING : SS_4
EL, :

SAI"IPLE: GR , 7
DATE :12-17-8+

ERS HYDROMETER

7A

P
E
Rc
E
N
T

R
E
T
AI
N
L
D

La-L Lg-"
E (Mf,l)

JL?g
Lg-s

DLA(HM) =
D3g(Ml'4) =
De/@( I"1l'4 ) =
COEF UNIF>

L.L.<7.>. =
P. f , <%) =

g.g@+3
a,a7 L6
L.zgAZ
Lgg

35
L2



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT:BULL RUN
FEATURE:ASH POND 1
STATION:
RANGE :

U. S. STANDARD SIEVE
OPENING( IN ) NUI''IBERS

BORING I SS-4
EL. :
SAMPLE: GR.8
DATE . L2-7-8+

HYDROMETER

P

R
c
E
N
T
P
As
sI
N
\5

P
E
R
c
E
N
T

R
E
T
AI
N
E
D

Ls9
V-.3

GRAVEL (Z}= ZL
SAND(Z) = 64
SILT(U) = 15
CLAY(Z) = @

SOIL SYMBOL= SM
MOISTURE( Z ) =SP. GR. = 2.65

REMARKS:

DIA( MM )
D3@( l',lM )
DF,g ( t'',lF,l)

g.g+ag
g.z72L
I .8016

COEF UNIF=39.8

L.L,(Z>
P.I . U,',)

=NP
=NP

PARTICLE SIZE ( MI'l)



TVA SINGLETON T1ATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT: zuLL RUN S. P.
FEATURE3ASH POND 1
STATION:
RANGE :

U.S. STANDARD SIEVE
OPENING( IN ) NUMBERS3? 3/+ 4

BORING 3S€-4
EL, ;

SAI'IFLE: GR . g
DATE :12_L7-8+

HYDROMETER

g

Lfr

+g

5@

ffi
7A

ag

9Q

JLAg
ta-rLg-?

P
E
R
C
E
N
T

R
E
T
AI
N
E
D

GRAVEL (7.1=
SAND(Z) =SILT(Z) =CLAY(Z) =

SOIL SYMBOL=
MOISTURE( Z ) =SF. GR. =

REMARKS:

Lsg
PARTICLE

sl'4

2.65

LA-L
sIzE ( t'lM )

DLg( MM )
D3A ( F,ll'l )
D6lA( I',lM )

Lgl LAL

1g
68
13
g

g.a3e,8.
o,37+g
L ,87 L7

COEF UNIF=32.9

L.L.<Z'
P. I . (7.) =NP

=NP



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECT:BULL RUN S.P,
FEATURE:ASH PCND 1
STATION;
RANGE 3

U.S. STANDARD SIEVE
OPENING( IN ) NUIYBERS

BORING : SS-4
EL. i
SAMFLEsGR. IO
DATE : L2-17-8+

HYDROMETER

1g

zg

3g
P
E
Rc
E
N
T

P
A
s
S
T
N
G i"

P
E
Rc
E
N
T
R
E
T
AI
N
E
D

LA1 LgL

GRAVEL (X,} =
SAND( Z ) =SILT(Z) =
CLAY( Z ) =

SOIL SYI"IBOL=
MOISTURE( Z ) =SP, GR. =

REMAR}<S:

LAa
FARTICLE

CL

2.65

ra-L ta-?
sIzE ( l''1M )

DTg( MM ) =
D3A(MM) =
DAg(MM) =
COEF UN IF=

L.L,<7,) =P.I . (y,) =

JLgg
LA-s

g
13
87

a

47
z5



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FRoJEcriBuLL RUN s.p. BORTNG:ss-4
FEATURE:ASH POND 1 EL. :

7

P
E
R

E
N
T
P
A
s
SI
N
G

STATION:
RANGE 3

U.S. STANDARD SIEVE
OPENING( IN ) NUMBERS32 3./+

L@1 taa
PARTICLE

SAI"1PLEtGR.ll
DATE I L2-t7 -A+

HYDRQMETER

t
L@- L ta-2

ttag
L@-s

4.9

P
E
R

E
N
T

R
E
T
AI
N
E
D

GRAVEL (X,) =
SAND( Z ) =
SILT( Z ) =
CLAY( Z ) =

SOIL SYMBCL=
MOISTURE(Z)=
SP. GR. =

REMARKS:

SIZE ( I"lM )

DLg( |4M ) =
D3@( Ml'4 ) =
DAA(MM ) =
COEF UNIF=

L.L-(7,) =P,I.<2,} =

@

t7
83

g

::
2,65

46
22

lrii Ililrtlrl Illl! t



- TVA SINGLETON MATERIALS ENGINEERII'IG LABORATORY
PARTICLE SIZE ANALYSIS

FROJECT 3 zuLL RUN S. P.
FEATURE:ASH POI.ID 1
STA.TION:
RAI{GE 3

BORII'|G :5S-5
EL. !
SAMPLE: GR.23
DATE :12-18-84

H\OROI,IETER
U.S. STANDARD SIEVE

OPENING( IN ) NUMBSRS

P
E
Rc
E
N
T

R
E
T
AI
N
E
D

P
E
Rc
E
N
T

P
A
S
SI
N
G

PARTICLE SIZE ( },1M )

GRAVEL (7.)=
SAND(;{) =SILT(Z) =
CLAY( Z ) =

SOIL SYMBOI-=
I{OiSTURE(Z)=
SP, GTI . =

RET,IARKS:

a
2?
7A
g

DLg( l'llt ) =
u3g(I.'4t1) =
D6A([4M) =
COEF Ul'lIF=

l-.L.(Z) =T3.I.<:(,) -
cl-

e,65

37
IE



TVA SINGLETON T4ATERIALS ENGINEERING LABORATORY
FARTICLE SIZE ANALYSIS

P
E
R

E
N
T
R
E
T
A
T
N
E
D

50

aa

P
E
R

E
Itl
I

P
A

s
SI
N
\t

PRgJECT : EUL-L RUN S. P.
FEATURE3ASH POND 1
STATION:
RANGE :

U. S. STANDARD SIEI/E
QPENING( IN ) NLJI-,IBEFS4 + I

BORING : SS-5
EL. :
SAI'IPLE ! GR.24
DATE :12-18-A+

HYDROMETER

i7s
I

Lg-l rg-2
SIZE ( MM )

_ttW
Lg-s

GRAVEL (Z)=
SA.FID(Z) =SILT(Z) =CLAY(Z) =

SOIL SYI{BOL=
MOISTURE ( t1) =SF, GR. =

fr
45

e

DLfr(l1l,l) =
D3O( I'1M ) =Dffi(Ml'l) =
COEF UNIF=

L, L . (X,> =P.I , (2,) =
CL

2.55
3g
s

PARTICLE

j 
-EI'IARKS:

i__



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECTIBULL RUN S.P.
FEATURE:ASH POND 1
STATION:
RANGE :

BORING : SS-5 P
EL.

U.S. STANDARD SIEVE
OPENING( IN ) NUI''BERS++

SAMPLE: GR,2A
DATE I l2-17-A+

HYPROT"IETER

P
E
R
c
E
N
I

R
E
T
AI
N
E
D

,8

iltiliit
rJ-r-tll | |iiiltiti

ARTP

P
E
R

E
N
T
P
A
S
sI
N
G

il I llililll | "-v
I L-t -iiiili+ j---,=,
i i-'- -liT,Tilll
t+-iilii|l!*irilllillliir
il- i-+linir-.H'"
Li++i+iii#-lj*"
lliliilliilli_
tLi_ffiufrr:;

ta-? La-l
ti'l )

ffil-f"i*tll

#||ffiliiiiir l-.1--Liil

ffiriffiga ta-L
cLE SIZE t Mi"1

taL

GRAVEL (7.j =
SAND( Z ) =
SILT( Z ) =CLAY(Z) =

SOIL SYMBOL=
MOISTURE( Z ) =SP. GR. =

REI"IARKS:

21
52
27

fr

DLg( I'4M )
reafi'lM)
D6g( i'lM ) =
COEF UNIF)

L, L. <Z>
P. I , <7,)

g.gg6g
a.I@5?
I ,6155
LAg

SM_SC

2, 65

=36
=LZ



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

U.S. STANDARD SIEVE
OPENING( IN ) NUMBERSz3/+ +

BORIi\G: SS-5P
EL. :
SAT,IPLE: GR.21
DATE I lZ-L7 -A+

HYDROIYETER

PROJECT
FEATURE
STATION
RANGE

:BULL RUN S.P.
:ASH POND T

t

P
E
Rc
E
N
T
t?
g
I

AI
N
E
D

'-'ii,Fiil#Hl.l#:tffi;
-i'ffiJ-li[[t;ffi;
jfiilHlrffiilififfi*
tAA tA-L tA-Z tA=3Taz

g
L+
86

@

Dta( Mm )
D3g( MI',!)
Dffi ( I'4t{ )
COEF UNIF=

L. L . (Z,',)

P. r . (y,)

GRAVEL (7,) =
SAND( Z) =
SILT( Z ) =
CLAY( Z ) =

SOIL SYI'IBOL=
I'4OISTURE( Z ) =SP. GR. =

REMARI<S:

=44
=19

CL

PARTICLE SIZE ( MM )

2.65



j

TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE g.TZE ANALYSIS

PROJECT3BULL RUN S.P.
FEATURE:ASH POND 1
STATION:
RANGE :

U.S" STANDARD SIEVE
OPENING( IN ) NUMBERS

+*."*. _\

BOR I NG : 5S-5 P
?-l .
CL' i

SAMFLE:GR.22
DATE : le-17-44

HYDROI1ETER

rr-il

P
tr
R
c
E
ll
T

P
A
s
SI
N
L'

P
E
Rc
E
N

a

t\
E
T
AI
Ni

D

tg<

iillilil-t*"-riiilm"
"-iififii' ,-jsa
+iil Lt +-f-l='
tilJ[[L),rn

IA-1 Lg-1

illif*i iiiiii['
ii,iril_-'{;ii iiitiiiiiirit
llltllj jiilil_
taa ta-L .

TICLE SIZE (MM)

iii;iiil'
-.1.::.-:-l-i--i--
iitiiilii

+l[|+-i-j -

-irtill I 1 i-
taL

PART

GRAVEL (Z)=
SAI.{D( Z) =
SILT(;{ ) =
CLAYT Z ) =

SCIIL SYMBOL=
t"l0ISTURE(7,)=
5P. GR. =

REPIARKS:

a
L+
86

fr

DLA(M'I) =
D3A(MM ) =
DAg( llM ) =
COEF UNIF=

L,L.<'/,) =P.I . (7) =
CL

2.65

45
ZL



TVA SI NGLETON }4ATERIALS ENGINEERI NG LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT: BULL RUN S, P.
FEATUREIASH POND 1
STATION:
RANGE I

BORING:55_6
EL. :
SAMFLE; GR . 1
DATE : Lz-i.4-84

HYDROMETERU,S, STANDARD SIEVE
OPENING( IN ) NUMEERS
32 ++ 4fl g

Lg

P
E
Rc
E
N
T
P
A
ssI
N
G

7

P
E
R
C
E
N
T

R
E
T
AI
N
E
D

7@

Ta" taL rgg ta-L ta-?
ttag
L@--s

PARTICLE SIZE ( I4IY )

GRAVEL (7) = 5
SAND(Z) = 59
SILT( Z) = 36
CLAY(Z) = g

SOIL SYMBOL= SM
MOISTURE <7.) -.
SP. GR. = 2.65

REMARKS:

DIA(mM) =
D3g(i'4M) =
D6rA(mm) =
COEF UN IF=

L.L.(Z' =P.I.<Z) =

'z.gz+z
a.a3a2
a,z37g
9.8

NP
NP



TVA SI NGLETON I',IATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECT:BULL RUN S.P.
FEATUREIASH FOND 1
STATION:
RANGE :

BORING: SS.5
EL. :

SAMPLE: GR .2
DATE 3 12'-14-84

HYDRQPIETER
U,S. STANDARD SIEVE

OPENING( IN ) NUHBERS+ +LA

P
E
t\

C
E
N
T

R
E
T

I
N
E
D

Tsz tar

ag

7A

ag

ttag
Lg-s

GRAVEL (X,) =SAND(Z) =SILT(Z) =CLAY(Z) =

SOIL SYMBOL=
MOISTURE (X,} =SP. GR. =

RET"IAR}<S:

L@a
PARTICLE

ML

2. 6s

Tg-L LA-?
SIZE ( HT'1)

DLA(mm) =
D3A(mm) =
D6@ ( i"if1) =
COEF UNTF=

L.L.(7,> =
P. I . (7,>

a
?4
76

@

NP
NP



t_
TVA SINGLETON I,IATERIALS ENGINEERING LABQRATSRY

PARTICLE SIZE ANALYSIS

P
E
Rc
E
N
T

R
E
T
AI
N
E
D

7

P
E
R
C
E
N
Tl
P.
tt
s
SrII
N
G

PROJECT:BULL RUN S.P.
FEATUREIASH POND 1
STATION:
RANGE 3

BORING: SS'6
EL, I
SAMPLE: GR .3
DATE 3 12-14-84

HYDROI"IETER

La-L La-z
JTAg
L@-s

4@

3@

6@

7g

sIzE ( t'1P,1)

Dlg(i'414) = A.@F.L+
D3z(f"lf,l) = a.zlla
D6g(l'1M) = 1.1245
COEF UNIF=l8.3

L'L.(Y.) = NP
P.I.(7,) = NP

U.S, STANDARD SIEVE
OPENING( IN ) NUI'4BERS+ +1@

LgL tag
PARTICLE

GRAVEL (Z)= 14
SAND(Z) = 73
SILT(Z,) = 13
CLAY(Z) = A

SOIL SYI.'4BOL= SPl
MOISTURE( Z ) =SP, GR. = 2.65

REMARKS:



TVA STNGLETON MATERIALS ENGINEERI NG I.-ABQRATORY
PARTICLE SIZE ANALYSIS

PROJECT'BULL RUN S.F.
FEATURE3ASH POND 1
STATION:
RANGE i

BORING: 55-6
EL. i
SAIYFLE: GR, 4
DATE : IZ*L+-A+

U. S. STANDARD SIEI/F
0PENING( IN ) NUMBLRS HYDROT{ETER

3@

+a

5@

6@

7g

F
E
Rc
E
N
T

R
E
T
AI
N
E
D

g

L@L ta@
PARTICLE

rg-L La-z
SIZE ( T,1M)

JL@9
l@-s

GRAVEL (Z) =
SAND( Z ) =SILT(U) =CLAY(Z) =

a

g5
a

DLA( mm ) =
D3@( PIM ) =
DFIO( Ml'4 ) =
COEF UNIF=

L.L.(2,) =P,I.(Z) =
SOIL SYI'IBOL=
I'4OISTURE(Z)=
SP, GR. =

REMARKS:

CL

2. 65

46
23



TVA SINGLETON I4ATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT:AULL RUN S.P,
FEATURE:ASH POND 1
STATION:
RANGE :

BORTNG : SS_ 6
EL, :
SAI',1PLE:GR,5
DATE I Lz-14-84

U.S. STANDARD SIEVF
OPENING( IN ) NUMBERS HYDROMETER

7

P
E
Rc
E
N
T
P
As
sI
N
G

3/4 +

LAL

GRAVEL (2,) =SAND(Z) =
SILT( Z ) =CLAY(Z) =

SOIL SYMBOL=
MOISTUR,E(Z) =SP. GR. =

REMARKS:

raa
FARTICLE

+g zag

rg'L r@-z
SIZE ( Hl"l)

lLg
I

I

izs
I

I

i=a
i

I

14Q
I

'pa
i
I

P
E
R

E
N
T
R
E
TI
l.
N
E
D

rtag
L@--5

g
46
54

a

DLg( MPl) =
D3A(mM) =
DF,A(MF4) =
COEF UNIF=

L. L. <Z> =P.I . (Z) =
ML

2.65
?+

3

i

I

I

I
j

I
i

I

I

I

I

I

ill
lli
f lit:-'

iii

I

liiiitlil;
l;ll I

ril-i-i-iiitiillil
|TII



TVA SINGL MATERIALS ENGINEERING LABORATORY
IPARTICLE SIZE ANALYSIS
I

FROJECT:BULL RUN S.P.
FEATURE:ASH POND I
STATION:
RANGE :

U.S. STANDARD SIEVE
OPENING( IN ) NU|"1BERS

LAL La-L r@-z
ttag
LA-s

BORIT.|G I 55-6
EL. :
SAMPLE : GR,6
DATE t L2-14-84

HYDROT'IETER

P

Rc
E
N
T
R
E
T
A
I
N
E
D

a

Lg

+g

7

P
E
Rc
E
N
T
P
A
s
S
I
N
G

GRAVEL (7,) =
SAND(Z) =
SILT( Z ) =CLAY(Z) =

SOIL SYMBOL=
I-'IOISTURE( Z ) =

a
7A
22

g

DLA( MH ) = O. 0553
D3A(MM) = g.ggl+
DAA(l4M) = 4,L748
COEF UNIF= 3.2
L. L. <Z>
P. I . <2,>:I

2.65
=NP
= t'{P

iiltiii
irlir Itt Iil!

iliiit

PARTICLE SIZE (MM)

REMARKS:



TVA SINGLETON MATERIALS EI\IGINEERING LABORATARY
PARTICLE SIZE ANALYSTS

PROJECT:EULL RUN S,P.
FEATURE:ASH FOI{D #1
STATiON :

RANGE :

U.S. STANDARD SIEVE
0PENINci( IN ) NUMBERS

BORIi\IG : SS-14
rlt-f- r o

SAMPLE:GR.6O
DATE :1-8-85

HYDROMETER

P
E
R
c
E
l\lat

T

R
E
T
/AI
N
E
D

7

,t+

P
E
R
C
E
I'l
T
P
As
sI
N
G

Taz L@T

i

GRAVEL ("1) = IAsAt{D(z) = 51
SILT(Z) = 39
CLAY(Z) = A

SCIL SYMBOL_ SI"I
MOISTURE(Z)=
SP. GR. = 2.65

REMARKS:

PARTICLE SIZE (MH)

DIA(l'lt'l) = A.Aggg
D3E(F1|1) = A.A3A5l-
DAg( MI'4 ) = A. +283
COEF UNIF=47 .6

L.L.<Y.) = 37
P.I.<l' = 7

Tg-T

I
I

I
I
I

I



TVA SINGLETON I'IATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT : BULL RUI.I S. P.
FEATURE: ASFi POND *1
STATION:
RANGE :

U. S. STAI.IDARD
OPENING( IN )

?3/+ +

LgL TDg
PARTICLE

GRAVEL (Z) =
SAND( Z ) =SILT(Z) =CLAY(Z) =

BOR I I'.lG : 5S- J.4
EL. :

SAptpLE: GR .61
DATE :1-8_85

SI EVE
NUHBERS HYDROMETER

+a zaa

7

P
E
R

E
i\l
T
P

s
SI
N
Lf

ll trittlli-]--i;l

P
E
Rc
E
ll
T

R
E
T
AI
N
E
D

4g

7g

ii
It

?2
o1
16
a

tg-l ta-z
SIZE ( MM )

SOIL SYIIBOL=
l'l0ISTURE()i)=

stl

z. 65

NP
NP

JIgg
L@--5

DLA(I'4M) = A,@443
D3A(miY) - fr.3!4l
D6,A(Mm) = 

".AI9aCOEF UN IF=+S. 6

L. L. ():'
P. I . (7,)

REI{ARKS:



TVA SINGLETON I''IATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT: EULL RUN S. P.
FEATURE:ASH PQND *1
STATION:
RANGE :

U. S. STANDARD
OPENING( IN )

BORING:S5_1+
EL. 

"SAI'4PLE: GR. 62
DATE :1-8-85

HYDROMETER

3/+ + Lg

SIEVE
NUI'4BERS
+92

i*
i7A

3g

+g

5g

a@

gE

JLgg
Lg--3

P
E
R
C
E
N
T
R
E
T
AI
N
E
D

GRAVEL (7,) =
SAND( Z ) =
SILT( Z ) =CLAY(Z) =

SOIL SYPIBOL=
P1OISTURE ( Z) =SP. GR. =

Lg@
PARTICLE

CL

e. 65

La-L Lg-"
SIZE ( MP4 )

DLg( l'4M ) =
D3A( MPI ) =
Dt,g il"lM ) =
COEF UNIF=

L. L. <Y,' =P.I . (r.) =

Lr.L

g
23
77

B

31
LZ

REPIARKS:



TVA SINGLETON MATERIALS ENGINEERINE LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT:EULL RUN S. P. BORING:US_zAST
FEATUREIFOND 1 EL. :813,7-A12./a
STATION : STACI(ED FLY ASH SAMPLE I I
RANGE i DATE :1-11-85

U.S. STANDARD
OPENING( IN )

-' 
Ft ,FbItr.Vts.

NUt,IBERS HYDROMETER

+4 ZAA

P
E
Rc
E
N
T
R
E
T
AI
N
E
D

4..@

3@

6A

7@

7

P

Rc
E
N
T
P
As
SI
N
\f

LAL L@A
PARTICLE

r@-i ta-z
sIzE ( Mf'1)

DIA(mf4) =
D3A( MF,l) =
DAA( F4f4 ) =
COEF UNIF=

L.L.(7,) = NP
P.I.<7,> = NP

JLgq
Lg-s

GRAVEI- (Z)= A
SAND(Z) = 15
SILT(Z) = 73
CLAY(Z) = 12

SOIL SYI,IBOL= ML
|4OISTURE(Z)= 27.A
SP. GR. = Z. lg
REMARKS:



TVA SINGLETON MATERI.ALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FRQJECT!BULL RUN S.P.
FEATURE: POND ].
STATION : STACKED FLY
RANGE .

BORING:US-ZST
EL. z816.7 -8|14.3

ASH SAMPLE: 1
DATE : 1-1 1-85

HYDROT1ETER
U.S. STANDARD SIEVE

OPENING( IN ) NUMBERS

P
E
R
c
E
N
T
R
E
T
,t\I
N
E
D

P
E
R
C
E
N
T
P
n
S
SI
N
G

GRAVEL <7,) --
SAND(Z) =SILT(Z) =
CLAY( Z ) =

SOIL SYMBOL= SM
|'IOISTURE(Z)= L4.z
SP. GR. = z.Lz
REI'4ARKS:

LaL LaA
PARTICLE

ra-L ta-"
SIZE ( MI-l)

DLg( MM )
D3A( MM )
D6O(MM)
COEF UNIF=

+
75
1g
2

L.L.<%>
P.I.<Z> =NP

=NP

Jtsg
LA-s

a,@359,
a,lgL+
g,?777
7.7



I
I

I

I rvn
I

i

SINGLETON MATERIALS ENGII{EERING LABORATORY
PFJ?TICLE SIZE AT.IALYSIS

-_l

PROtrECT : BULL RU}I S. P.
F EATURE: POND 1 DiI(E #1
STATION 3

RANGE 3

U.S. STANDARD SIEVE
OPENING( IN ) NUMBERS

BORIi.IG : US-zSS
EL. :go5,z-8o3.4
SAl,lpLE: I
DATE :1- I 1-85

HYDRAMETER

7

P
E
R

E
N
T
P

S.
sI
N
G

P
E
R
C
E
N
T

R
E
T
t\I
N
E
D

I
Ij1

i

'rZ
:
t

40

3@

@

@

7@

aa

@*x
Lgl LgT

litiilili
lllti]Ii

Lga
ARTICLE

GRAVEL (Z) =
SAND( Z ) =SILT(Z) =
CLAY( Z) =

SOIL SYMBOL=
},IOISTURE(Z)=
SP. GR. =

RET4ARKS:

P

g
58
1L
t1

(MM)

DLg(MM) =
D3A(MM) =
D6lg( Ml"l ) =
COEF UNIF>

L, L , <Z) =F.I.<Y,) =

a.gg33
s.a357
a ,36'79
rgg

SM_SC
zz.g
2,79

37
L1

I
I
I

.JL___



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
CONSLIDATED UNDFIAINED TRIAXIAL COI{PRESIONTR } TEST

PROJECT3BULL RUN S.F, EL. :885.2-8gl+. 6
FEATL.IRE 3 ASH FOND 1
STATION 3

RANGE :
EORING sIJS-2SS

SAMFLE 3 1
PART

Al.J
.8ITSF

--5-]s
NORMAL STRESS TSF

sIL SYM3SI'f-SC
DATE :e-2cl-85

S
H
E
A
R

ts.F
T
R
E
Ss

2
T
S
F

AFFARENT 3.ANGLE =??COHESION= N



TVA SINGLETON I-4ATERIALS ENGINEERING LABORATORY
UNCONSOLIDATED UNDRAINED TRIAXIAL COMFRESSION(R ) TEST

PROJECT : BUt L RUN S. P , EL . :8ct5 .?-tlg.+,6
FEATLIRE 3 ASH FOND 1
STATION 3

RANGE I
BARING:US-2SS

SAMPLE :1
PART ! 1
SIL SYM:SM-S
DATE .?-28'-85

z.g
3,8

!,9 TSF

--_a--1

TSF
lbF

DE
E
VI
A
Tn
H4
S
T
R
E
s?)s -..

T
S
F

STRAIN Z

REI-4ARKS I



Tennessee Valley Authority
Sirgleton MateriaLs Engineering Laboratory

Unconsolicateo Unoraineo Triaxial Compression (R) Test

ilrn ion i .

Feature:
Stati.on:
iiatEe :
Uoring :

tstl_L RUt.t S.P.
ASH R]hD ]

trs-2SS

Tt:sieo By :
Cor,rputed By:
0irecked t3y :
iteport Date:

P.I, (%)= i1

.18. rl
lll.B
o.525

cri ,

L!.IJ

3.O2
u:!"

0.19
3.27
l ,rn

EL
MhD

0e6
2-20-85

4

nn
0.0

0.000
nnU.U

nn

0.00
fl irrU. UU

nU

0.00
3.27
J. . r+u

El. : 605.2-8A4.6
Saruple: I
Part : 1

L-L- (:;)= 37
D10(mn)= .oo33

Soil Sybrnbol= SFI-SC
sp. Gr. = 2.78

Specimen Nurnber
Initial:
Moisture Content(?j)
Dry Density(pcf)
Vo-id Ratio
Saturation(%)

Before Shearirg:
Moisture(9i) (after satur. )
Saturation(%)
Mois'uure(X) (after ccns, )
Voicj Ratio (after cons. )

Finai l'.ioisture Content(9i)

l,iinor F'rincipl Stress(tsf )
N'iajor Plincipal Stress(tsf )
Eff. I'iinor Prj-rr, Stress(tsf)
Ef f . rua jor prirr. St,ress( tsf )

Tine to Failure(min. )
Rafe of Strain(9ilrnin. )
Specir;err Height, (rn. )
Specimerr Uiar,ret:er( in. )

Shear Strerrgth
Apparent
Eifeetive

I2

19. {l 78.7
108.9 11C.9
0.594 0.565
92.8 92.L

.- ::
I9.2 iB.0

1.01 2.A2

^ 

-!_o ''_:t

9A 7A
0.i9 0.19
3.27 3.27
1.40 i.40

l,iax DeviaLor Siress
Deg. c(tsf)

'?_t u:lt
iaax Eff Stress Ratio

Deg. c(tsf)



TVA SINGLETON MATERIALS ENGI NEER I NG I..ABORATORY
IDATED UNDRAINED TRIAXIAL COMFRESSION (FI TEST

PROJECT 3 zuLL RUN S. p, EL , I AA+, 1-gg3, g
FEATUREIASH FOND 1 SAMFLE :1
STATION I PART I3
RANGE ! SOIL SYt''l3 SM-SC
EORING |TJS-zSS DATE :E-28-85

s
H
E
A
R

s+
T
R
E
S
s

APPARENT 3

$$Hbffi*='A:Eirsr

S
H
E
A
R

s+
T
R
Es
s

z
T
S
F

Analyzing the data by the nrcthod of
y = oXr the effect.ive friction angle

NORMAL STRESS TSF

EFFECTI! E:
SHt5i"*=16:3zrsr

NORMAL STRESS TSF

REMARKS:

cohesion 'is 0-00 tsl for rhg_



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
CONSOLIDATE? UNDRAINED TRIAXIA!- @MFRESSION (R} TEST

PROJECT S zuLL RLJN S. P. EL. I Sg4. 1_803. 6
FEATURE'ASH FOND 1 SAMPLE :1
STATTON 

'RANGE I
BORING SUS-zSS
D6
E
VI
A
T

F+
s
T
R
Egz
T
S
F

PART :3
SOIL SYMISM-SC
DATE :e-28-85

3,8 TSF
2.9 TSF
L,g TSF

P
o
RE1
F
R
E
Sq

a
T
S
F

g
STRAIN

STRAIN Y.



Tennessee Valley Authority
Sirgleton t"laterials Engineering Laboratory

Consolidatecj Undrained Tri.a><ial Cornpression (ti) Test

Prn ion | .
I tvJue u.

Feature:
Station:
ftarpe :
iloring :

BULL IIUI.I S.P.
ASH POI.ID J

us-zss

81. : 80zr.i-8Cl.b
Sariple: 1
Part : 3

L.L. (!6)= 37
010(mrn)= .AA33

Tested By : TAL
Cor,louted uv: l"#iD

Cltecl<er: bV' z l%,
tieporf Date: 2-28-85

Soii Sybnool= SII-SC
Sp. Gr. = 2.78

Specimen f'iumber
Initial:
l"loisture Content(%)
Dry Density(pcf)
Voio Ratio
Saturation(%)

Before Shearirq:
l,loisture(j ) (after satt.rr. )
Saturation(l.j)
l'.;oisture(5i) (after cons. )
Void fiatio (after ccns. )

FinaL tioisture Content( jj)

t4inor Pnncipal Slress(tsi)
l,la.jcr Prircipal- Stress(tsf )
Eff. l,ii^er Frin. Stre.ss(tsf)
Ef f . t';ajor Prin. Stress(tsf)
Tine to Failure(nin. )
Fiace of Strain(9slnj.n. )
Speci nen L,.iigl.t (ln. )
Specirnerr i..rianeter (in. )

Shear Strength
Appareni
ef iec'c:.ve

l,lax llevrator St,ress
Deg. c(tsf)
L3.6 0.85j'/.u -o.32

4

0_0
0.0

0. c00
0.0

0.0
nnVoU

at\ a
0.000

nn

3.O4 0.00( 0.00)
6.72) 0.0C( 0.00)
1.45) C.00( 0.00)
5.15) 0.00( 0.ca)

0
0.00
3.r3
1.41

Scress tiatio
c( tsr)
0.]8
4"24

I
?-t3.3
Q'l

0.904
tr-t i

32.5'ifin n

0.859

'I /'r'l /J.. UI \
l.8i (

I.3.2(
4.I2(

9A
a.2a

1. 41

?

?-6.5
9q.a

| | H \\

Bil.2

lc.0
ITJU. U

/-/. )
o.758
2ri.5

1. Lri ) 2.c2(
) a/,\ q aci
L...at J./J\

0.54) 1.66(
t ,1a\ rr cQr'L.'+V/ 1.//\

^rr/v

IJ.IL
J. lJ

!.41

p.I. (%)= ii

2b.9
92.6

0. B7l
85. B

3!.4
100. u

2i3.9
O. BOJ

29.5

1.02(
7.A7(
1. /1(
). t)\

(.t.\

o.2{)

1. 41

/..u2 )
ir -7-7\

1 n/, I
'r. i. (' t

l,iax Efi
i)r:r:

i7:7
29.5

RE:iYARKS: Analyzing rhe data by che merhod of leasr
t.he effective friction angle is 31.40 and
0.00 tsf for the failure criteria based on

square in the form of y = 0X,
the effective cohesion is
maximum deviaEor stress-



TVA SINGLETON MATERIALS ENGINEERING LABORATORV
DIRECT SHEAR TEST

FROJECT I BULL RUN S . F, BORIhIG : US-zSS
FEATURE : ASH POi\ID I EL , I8O4. 6-89+. I
STATION I
RANGE :

3,9

SAMPLE I 1
DATE :3-7-85

S
H
E
A
R z,fl
S
T
R
E
Ss 1.a

T
S
F

r *_.___*_

l{
//;

$ T€F

{/

_\*}*{
t--+.F!.|-},.r_ 1 T$F

p4a--__r r I I- -n g, L g.?. fr,3 g,
HORIZONTAL DEF. IN,

3,9
S
H
E
A
R z,g
S
T
R
E
Ss r.0
T
S
F

EFFECT
AI'IGLE
COHES

VE:
=21.€

ON=O, 74 TSF

Al, I l [ |-g L ,g 2,9 s,fi +,9
NORI"{AL STRESS TgF

REMARKSI TESTED AT NA.TURAL MOISTURE CONTENT



Tennessee ValJ.ey Author-i-iy
Siryleton l.iat,eri-als Engineeiing Laucraitory

t)i::ect, Sireiir Test

Prn rooi.I IUJve q.

Feiit,ure:
Stacrcn:
iiarEe :
F-in ri n,.uvr4r rv

iiL't-L litrir 5.P.
ASI-i itit,D r

tis-2SS

'ieslec ly :
Cor,putec ti;i:
Ctlr-:ci<err [-iy :
iiepcrc Date:

a).1,Ul 'U
t iHL;

0.&a
3-7-,35

E1. : bOir.6-t1ll4. t
SanJtle : i
Part : 2

Ty'pe of Specinen-Utrt;ISTt fiEEL)
Soii Syprlel =Si4-5C

Test l'lo.

Initial:
l.loistrrre Content (li)
Dry 1;sn.ity (prcf)
Voic tlatro
Saturatio n (.i!)

Final:
Mcisture Coni-ent. (?:)
Saturitlion (t3)

li,-:rr:a.l_ Stress (tsf )
l,iax. Sltear Siress ( csi)
Tiiic io F;:il_r.rrr: (r.;in. )
tiate of Slieani-,q (in.,/run. )
5l:ecirir:n fiei3trt (in.,)
Specrren liiarrr:ter (rn. )

Shear Strr:ngrir
Erl eccrve

f{er:iarxs: TuSTEi., nT t.rA-ft,RsL

'2t.9

i,tiiSTti;(E tiLirTLtiT.

L. L.
'fT

r%)
(r5)

'l

(ln l-rvll' ur.

33.7
,{ \ l

f '_.^Fl. Lrl>
9i.t1

3J.7
87.5
i. cti
1 Itl. 1)

o. c0c7
0.1?_7
'.2. >J'z

t\,,.--t .- , .',-.- \,11 lr -L(; \ U(:U. ,,

2

3L.2
rla I

0.9rt8
91.6

-1n q

99.7
.:. ilC
.) -I -Z
Z- )J

0. Cti(i6
0.7ir0
2.t+99

2i.E
.LU'I. U

0.66t,
Qf'r Q

2C.-/
(:.r !-

t()-,

O. CCCS

0.'i'J-l
2.5{t2

tJ. U
nn

a f'rtn
rrn

t' n

U.U
C. tic
O. CC

(': f,i'l'i-r

U. LUU
n rlt jtl

Ccitcsjon tcsf)
O.7tt



TVA SINGLETON MATERIALS ENGINEERINC LABORATORY
PARTICLE SIZE ANAL\€IS

PROTECT : tsULL RUI.I S. F .
FEATURE:POND I DIkE *1
STATION 3

RANGE

U. S. STANDARD SIEVE

BORiNG : US-ZSS
EL. :8-Ol.?-799.1
SA}IPLE 3 E
DATE :1-11-As

HYDROI"IETERoPEltIl.tG( Il*t ) NUMBERS

tr
R

E
N
T
Rg

II

AI
N
E
D

P
E
Rc
E
N
T
P

S
SI
N
G

GRAVEL( Z ) =
SAI',ID( Z ) =SILT(Z) =
CL.A.Y( Z ) =

SOIL SYIYBOL=
I,IOISTURE( Z}=
SP. GR. =

REMARKS:

sIzE { i4i"l )

D10( MI.,i)
D3A( i'ti)
D60 ( l1|.1)

a
16
23
z3

SH-SC
Z,f,,4
?.77

COEF Ui\JIF>

L.L.<Z) = 45
P.I.(:(, = 19

a

I
I
I

, ,'.n3? 3,/4 4 LA +AI |4,g|nfTtTT T-f<rt tTrri-t-- f - - -fiTr-n-- l

gLH
ra<

JLg9
10-.5

a.@ga7
9.4137
@.36,?+
rgg



TVA STNGLETON MATERIALS ENGINEERING T.ABORATORY
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION(R } TEST

PR0JECT : zuLL RUN S. p. EL. : 7gg. g-7w. +
FEATUREIASH FOND 1 SAMPLE Z2
STATION 3

RANGE :
BORTNG :US-zSS

PART !3
SoIL SYM:SM-SC
DATE !2-24-85

s
H
E
A
R

As'f
T
R
E
5
S

?

APPARENT:
AtqeLi=-" ' =26. S'
COHESION= A.28TSF

NORMAL STRESS TSF

RF.MARKS:



TVA SINGLETON },IATERIALS ENGINEERING LABORATORY
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSIqN(R } TEST

PROJECTIBULL RUN g.F, EL. :799.8-799,4
FEATURE:ASH POND 1
STATION I
RANGE t
BORING I LIS-ZSS

SAMPLE Z?
PART :3
SOIL SYM:SM-S
DATE 32-?.F-ffi

D6
E
VI
A
T
,''lF+
S
T
R
ESt
b

T
s
F

STRAIN Z

REI"IARKS:



Tennessee Valley Authority
Sirgleton Materials Engineering Laboratory

Unconsolidated Undrained Triaxial Conpression (R) Test

Frn icn{- .I reJeu u.

Feature:
Station:
liaqge :
Boring :

BULL RUI.I S.P.
ASH FCI,iIJ ]

US-25S

Testec tsy :
Cor,rputed i3y:
Clrecked [iy :
iieport Date:

p.I. (96)= 19

3

22.7
101.8
o.699

89.9

.:
20. {i

3.O?-
u,_l'

9B
u-zL
3.I3
1.41

lrrax Eff
Deg.

TAL
MHD

e8a
?-2n-85

4

c,0
0.0

0.000
0.0

::
0.0

0.00

'::'

0
U. UU

3.I3
l. ,+l

Stress Ratio
c( tsf)

E]. z 799.8-799.4
Sanple:2
Part : 3

L.L. (9;)= 45
D10(mn)= .0007

Soii SytrmboL= S}4-SC
Sp. Gr. = 2.77

Specimen Number
Initial:
l"'ioisture Content(% )
Dry Density(pcf)
Voici Ratio
Saturati.on(%)

Before Sitearing:
Moisture(9i) (after satur. )
Saturation(96)
Moisture(2i) (after cons. )
Void Ratio (after cons. )

Final Moisture Conient(tj)

l.linor Princlpal- Stress( tsi)
liajor Prircipal Stress(tsf)
Eff. Minor Prin. Stress(tsf)
Eff. t'lajor Prin. Stress(tsf)

Tirae to Failure(min. )
fiaie of Strain(9i,znin. )
Speci ren HeiEht(rn. )
Sp,ecinerr tiianeter ( in. )

Shear Strength
Apparent
Ef fect-ive

1I

23.6
99.4

o.739
88.5

,1- 
=

'l n]
a /ri

B(l
U.IU
3.I3
1.41

2

20.2
I02.0
u. by)
8C.4

.^--Iv.6

2.O2

'_!t

ca

u. z!

1.41

f4ax Lleviator Stress
DeE. c(tsf)

'?'-t o 

-'-o



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
NSOLIDATED UNDRAII.IED TRIAXIAL COMFRESSION (RI TEST

FROJECT I BULL RUN S, P. EL, 6CO.3 :79?,8
FEATURE3ASH POND 1 SAMFLE :2
STATION:
RANGE :
BORING:US-ZSS

PART :2
SOIL SYI,IsSM-SC
DATE 33-6-85

s
H
E
A
R

s+
T
R
E
S
S

AFPARENT 3

Aiqe.L'd-"' =19. 9'
COHESION= E.25TSF

NORMAL STRESS TSF

S
H
E
A
R

s4
T
R
E
S
S

2
Tq
F

EFFECTIVE:
FN'cIE' - ' vza.z'
COHESION= g.18TSF

NORMAL STRESS TsF

REMARKS:



TVA SINGLETON MATERIALS ENGINEERTNG LABORATORY
CONSOLIDATED UNDRAINED TRIAXIAL COMFRESSION (R) TEST

FROJECT; BULL RUN S, P. EL. 6CC,3 :799,8
FEATURE3ASH FOND 1
STATIO}I 

'RANGE t
BORING 3US-zSS
D6
E
VI
A
T

8+
5
T
R
E
St
s 3--

SAMPLE Z?
FART .2
SOIL SYM ISM-SC
DATE r3-6-85

3.9
2,5
1.5

T
s
F

TSF

TSF

TSF

P
o
REl
F
R
E
S
5

e
T
S
F

g

STRAIN Y.

STRAIN



Tennessee Va1ley Authority
Siry-1.etori [rate::ials Engrneering Lar:cratcry

Lansc;iiuateu Uncrriilr')ec Tiia;tiai (lcil:i:tessioi'i (ri) Te:sc

Prrr r;rn l. .

Fe a lure :

Statron:
iianEe :
;tnri n,-uurrr rv .

bl.l.l i(.ii. S.P.
ASh lt,ilu i

tiS-255

-it:str:u i:v :
HI. :8OOJ-79?,8 Cor,putuc riy:
S;inr:ie: 2 Cneci(e(j lry :
Pait :2 iit:r:crtDaLe:

P.I. (.i{)= .t9

?5.'3
9'ti.7

u. /)t
C? I'I

l/.r
1c0.0

ti. b99
2r:.'l

EL
f;Hu':

/ ,'i*
j-6-85

0.c
nn

U. LUL'
nr-

nn
nc

25.',z
f] l';fl|-,

f'rll

Soii Syt;nboi= Sl.i-SC
Sp. Gr. = 2.77

Specimen l.[:rit:er
Initial:
l,'ioisture Coni.eni( t- )
Drir 9e1t.1tY(5;cf)
Void Raj:ro
Saturat,ion(ii)

ilcfr:ro (ihce ri ^.r.Jr re(iI4r t\J.

iioislure(;;) (i,fter satu::. )
Sat urat ion(;, )
f,;oistu;e(ij) (;,fier cons. )
voirr iiatio (aft.er cons. )Fliiai lioisIur--r: 0(]it1.ertt(i; )

; ir..rr Dri Mr ,, 't (:+-..^^/ '-^+'rI rtr,u! | lJl lrJP(r-! JLIc55\ L5 | /
i ia;or Frircipar Sr.ress( t-sf )
Eff. f.,inor Pr:-n. Scri:ss(rsf)
Lif . i'.,a jar Pri n. 5ticl;s( t,sf l
Tirte to Faiiuri:(tiin. I
iiaae oi scratnr.:,/rrin. )
Specrrierr l.eiEric(in.,t
Sptrr:inen iiiai,sca;(ln. I

Shear Strengtfr
Apparent
Ef ie ct..ive

L.L. (!3)= 45
D10(rn)= .0CC7

t

24.5
()c i

O.7/t5
91. i

lr rt r'l

j^ |

i't 
'-L')

2).,:

,23.7
100.+
f\ -'int7

:;o.6

'I r',r' r-,

?).i+.t)

')--".7

i. :i( -1. ;-L ) 2.5',21'->.7+\:.'!-2) o.UCl
U.Yr( ti.ljo) I.57(. ,.-\).i)\ z.'z/ ) ).L)t

(-(- c:// /u
0.'2i; r.2A
-i {'tr -i /i/.v\. Z.UC

i. qi) i-. +C

l.;a)( [riiviaror Stress
L,r:c. c( isf )
ig.,.i a.2,'2U."2 rl. iii

l.u:l( 3.oZ) C.rit(
e .7i\ o.27) '-.t,L(
i.7ii( i.22) C.uu(
5.47\ ii.q6) C.{,C(

a') f.
tL g''

C.2?r 0. r;0
:{ flr), -! ('c:
/.vr) J.VJ

i. 4U L..;0

Ir;ix Eif Srrr:ss Flatio
[,t:9. C('usf )j9.li c. C6i2.) c. ]t

2.52)
)-)4)
u.99 )
-;. ti -t

U. Ut/,/
r'l r .-.1

L. r-L /
rJ.Lul



TVA SINGLETON MATERIALS ENGINEERTNG LABORATORY
DIRECT SHEAR TEST

PROJECTIBULL RUN S.P.
FEATLJRE 3 ASH PCNO 1
STATION:
RANGE t

BOFIING :1rg-2SS
EL. :80l .Z-BOAJ
SAMFLE I Z
DATE 32-21-A5

g,L 9.2 fr,3
HORIZONTAL DEF. IN.

3,9
ut;nr. 

. ,.!'
ON=O,4

,//
Tffi.'

3,9

s
H
E
A
R

S
T
R
E
S
S

T
5
F

S
H
tr
A
R z,g
S
T
R
E
Ss l.E
T
s
F

1.9
CONTENT

EFFECT
ANGLE
COHES

j
NORMAL STRESS TS

REMARKS: TESTED AT NATURAL MOISTLJRE



Tennessee Valley Authorit;r
Singleton Materials Engineering Laboratory

Direct Shear Test

Project:
Feature:
Station:
Rarge :
Boring :

BLLL ituiJ S.P.
ASH FOIiD i

US-2SS

Type ol Specinen=UftDISTURBED
Soj-l Syr,tol =Sl"t-SC

Test No.

InitiaL:
rtloisture Content (%)
{.lry lbrrsity (pcf)
Voio Ratlo
Saturatlon (t5)

Final:
l'.ioisture Content (h)
Saturatio n (t5)

l',lornal Stress (tsf )
l,;ax. Sirear Stress (tsf)
Tine to Failuie (nin. )
Rate of Sirearinq (in./rdn.)
Specinen HeiEfrt (in. )
Specinen Dianeter (in. )

Shear Strength
Effective

Testerl By : Gl,rDEl. :8C1.2-EOC3 Conputed By: lit-rDSanple:l Checked tiy zU&F,n
Part : I fteport Date: 2-2I-85

L.L. (25) =45P.L ('6) =19

i

22.3
io3.3
4.674

91.6

2i.8
87.4
Ifin
1.05
225

0.0008
0.727
') qn')
L. lVL

A.ngle ( r.leq. i
i+l-. l

5p" Gr. =2.7'/

z

zu- t
i05. b
o.637

87.7

iB,5
79.5
2.CO
I.99

'I cn

c.0007
o.7?_7
2.5C2

Cohesion
4.20

3

29.7
10b.2
o.629
91.1

i9.5
90.0
1.00
l. ou

345
0.0007
u. tt/
2.502

( tsr)

rl

o.0
Lr.0

0. Ll00
0.0

0,0
0.0

0.00
0,00

n
0.000c
0.0c0
0.000

RCnarKs: TESTED AT IIATIjRAL I.IOISTIjIIF: COI.]TEIiT



TvA SINGLETON MATERIALS EI.IGINEERING LABORATORY I

PARTICLE SIZE ANALYSIS I

FROJECT: BULL RUN g. P.
FEATURE:FOND 1 DIKE *2
STATION 3

RAI.IGE :

U.S. STANDARD
OPENING( IN ) HYDRCI'IETER

BCRII'{G: US-4
EL. :8C6.7 - 804,6
SAMPLE: 1
DATE :1-1A-85

P

R
C
E
N
T

Rg
I
AI
N

D

P
E
trlt\
c
E
N
T
P
A
S
SI
N
G

j"_ illl
tg-

1es
JTgg
lg--5

GRAVEL (Z)=
sAltD(:{ ) =SILT(Z) =CLAY(Z) =

SOIL SYMBOL=
I'IOISTURE( 7,)=gP, GR. =

39
+7

cl

5

DL@( 1"1t1) =
D3g( f'il'1) =
DSA(MM ) =
COEF UNIF>

L.L.<Z>
P. I . <7.>

fl,@246
9.5884
4. 4gg7
tsg

SM_SC
14, I
z,8g

=33
=lA

I
I

I,

I
I
I
IJ

SIEVE
NUI'IBERS+g zaa

(Mtl)

REMARKS:



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION (R ) TEST

FROJECT3BULL RUN S.P. EL. :8EE,3-SgS. g
FEATURE:ASH POND 1
STATION:US-4
RANGE :
BORING :

SAMPLE 3 1
PART ! ?, 3r 4 MIX
SOIL SYrY !Sl"l-SC

r2-28-85

t-/

aa

s
H
E
A
R

s+
T
R
E
S
s

Ts
F

APPARENT:

S8frbEio*.E: igrsr

RE},IARKS: REMCLDI D AT NATURAL
AND DENSITY,

It_

NORMAL STRESS TSF

MCISTUI?E

___t



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
UNCON5OLIDATED UNDRAINED TRIAXIAL COMPRESSIONTR } TEST

FROJECT:BULL RUN S.F.
FEATUREIASH FOND 1
STATION I US-4
RANGE 3

BORING I

EL.
SAMFLE

taEA.3-885. CI

FART i2,3t 4 MIX
SIL SYM:SI-SC
DATE 12-28-85

I REMARKS ! REIIC LDf D AT
I eND DENsrrY.
I

I

I

NATURAL N4C|STURf



Tennessee Vallev Authority
Siq;ieton Llalerials Engineering L'aboratorlr

Unconsclidated tincrained Tr-iaxiai Conpression (i? test

Projecl:
Feature:
Station:
tiange :
Boring :

BLLL RUIT S.P.
ASH RlriD 1
LS-+ E]. : 80ri.3-8C5.0

Sanple: I
ParL z 2,3,4 l'1IX

L.L. (i3)= 33
U10(mn)= .A24b

Testec fiy : TAL
Conputeci iiy: FIHD

Chebl<eci l\v' : p,(o
Reoort Dace: 2-28-85

P. i. (93)= 10Scil Syirnbol= Sti-SC
5p. Gr. = 2.8

Specimen Number.
Initieil:
r"ioiscure Content( ij )
L;ry l.rensJ-tytpcf)
Voio Rario
Saturation(%)

ueiore Sireariry;:
Moisture(!j) (after satur. )
Saturation(%)
l,ioislure(!j) (after cons. )
Void Ratio (after cons. )

Final- l,toisrure Content(!j)

l4inor Princi.pai St,ress( tsf)
llajor Prircipai Stress(tsf )Eff, i'tinor Prin. Stress(t-sf)
Ef f. I'lajor Prin. Stress(tsf)

Tine to Failure(min. )
Rate of litiairr(Z,/nin. )
Specir,en tieight ( j.n. )
Specrmen Dianeter (in. )

Shear Scrength
Apparerrt
Eflecirve

1

1t2 i'

i09.5
D.595
tr6.5

::
'lc i

1.01-:l'

8(l
n i(j
i l(
t .40

l4ax Deviator
f )on

2b. L

1"8.7

2.O2
A taa

100
n)n
3.16
r l,rl

Stress
c( tsf)

fl rrC

2

.Lu- /
109. i
0. {rL'U

87.2

1rJ.7
1a9.3
0.600

t3'1.'2

'l r-l ')

3,42
9.2t1

n ')rl

3.16
'I /, rl

4

U.U
0.0

C. COG

0.0

0.0

0.00

'::'

r1U

C. CC

3.i6
l. irO

i,iax Eff Stiess t{atio
Deg. c(tsf)

rlenark: R.E i'viC !D, f D AT f.iAT U RAL
AI.,ID DfNSITY.

M CISTUIIE



TVA SINGLETON MATERIALS ENGINEERING LAEORATORY
CONSOLIDATED UNDRAINED TRIAXIAL CO},{PRESSION (R} TEEiT

FROJECT: BULL RUI.I S. P. EL. :896,3-805. E
FEATURE:ASH FOIID 1
STATION:
RANGE !
BORING :US-4

SAMPLE :1
PART :2, A, + MIX
SOIL SYM: S}4-$C
DATE 32-28-85

s
H
E
A
R

s4
T
R
Es
S

?
T
S
F

s
H
E
A
R

s2
T
R
E
s
S

1

T
sr

APPARENT:

8$Hb5;;N=rfi: $srsF

FFFFN-TTT/F .

A"ubEE-*'3is.z'
COHESION= O. I1TSF .,

//

NORI'IAL STRESS TSF

AT NATTJRAL I-,IOISTURE I

-*_;r-__6--!-5-]g
NORMAL STRESS TSF

/'

R EI',IARKS : R EI'4OLDED DENSIfi



TVA SINGLETON I.{ATERIALS ENGINEERING LABORATORV
CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TR} TEST

PROJECT:BULL RUN S,F. ELI :806'3-8cl5.8
FEATUREsASH POND 1 SAMPLE :1
STATION:
RANGE :
BORI}|G:US-4
D6
ts
VI
A
T
E+a\

s
T
R
E9z
T)

T
S
F

FART :2) 3,4 MIX
soIL sYM 3 st'l-sc
DATE r2-28-85

STRAIN Z

STRAIN Z,

E}'nLDED AT NATURAL MOISTURE & DENSITY



Tennessee Valley Authority
Sirpleton l,iaierials Engineering tiboratory

Consolj.oateo Unaraineo Triaxiai Conrpression (R) fest
Project:
Feature:
Station:
fiange :
f-ioring :

Etfl-L RUtr S.P.
ASH T.(jIiD 1

tJS-4

EI. :80ri.l-805.0
Sanpie: i
furt : 2,3,4 l4IX

L.L. (5r)= 33
D10(mn)= .0246

Tested By : TAL
ConPuted-Uv: MHD
Chebkert Ay' : ffi,tteport Date: 2-28-85

P. I. ( Z)= 10
Soil SybmboL= St'i-SC
Sp. Gr. = Z.B

Specinen Nunber
Initial:
|loisture Content,(%)
Dry Density(pcf)
Voio Ratio
Saturation(%)

lJefore Sheari.rg:
r,ioisture(ij) (af ter satur. )
Sacurai-ion(ll)
l,:oisEuie(i5) (atj'ter ccns. )
Volo Ratio (aft,er cons. )Finai lioisture Content(t;)

l,iirlor Principaj- Stress( csf)
i.tajor Prircipal Stress(tsf)
Eff. i\iinor prin. Stress(tsf)
Ef f. I'tajor prin. Stress(tsf)
Tine to Failure(min. )
Race of Strain(g:,znin. )
Specinie.r l-teighc (in. )
Specimen Diarreter(in. )

Shear Strength
nnn^ 

-^ ^{'+rljdIcl tL
Ef lective

Renark: ilEl'iLILDED AT

I

17.9
IJ.U. U

0.590
ii5. i
2T.T

IUU. U

20.3
tJ.569

zu. )

2

io 
"

I09, b

86.3

2\-3
'I trr) r'lIUU. LJ

ln }i

o.527
19.6

1.0i( 1.01) 2.a2(
3.371 2.83) 5.01(
0.71( 0.48) 0.e5(
1.08( 2.3i) 3.e6(

90 70
o.2I o.2i
3.I( 3.L6
1.40 1.40

l4ax Deviator Stress
tieg, c( tsf )
10.4 0.Bl
35.2 0.11

4

0.0
0.0

0.00c
0.0

U. tJ
0.c

lr\ ^fb.v
0.000

0.0

3.O2) 0.00( 0.cc)
6.27) 0,00( 0.0c)
1.04) 0.00( 0.c0)
4.29) 0.110( 0.co)

U

0. riO
3.L5
1. /+U

Stress fiatio
c( tsf)
o,46
0,16

?
J

I8.3
1 

^^tu> -b
o.595

86.3

zL-)
100.0
18.9

0.528
19.3

2.O2) 3.tJ2(
5,c1) 6.27(
O.94) 1.0+(
3.94) 4.29(

60
o.22
3-L6
l-.4t;

l{ax Eif
Deg.
'l t: c,LJ. J
7tt ')

I']ATURAL I,lUISTUiti i,( DEI.]S1'rY



TVA SINGLETON MATERIALS ENGINEERING LAEORATORY
DIRECT SHEAR TEST

llri
-_at___

I ITSFi

FROJECT:BULL RUN S.P.
FEATIJFE:AS H FOND 1
STATION:
RANGE :

NORMAL STRESS
REJ"IARKS: TESTED AT NATURAT- MO

BORING I glg-4
EL, :8916,7-8O8.3
SAMPLE ! 1
DATE !e-e1-85

A SAFst I lf,l-
I
I+l

zTs

S
H
E
A
R

S
T
R
E
S
S

T
s
F

S
l{
E
A
rl
S
T
R
E
S
S

T
S
F

-+---]ttit_ll3.9 +,fr
tbts
iSTURE CO}ITENT

t

I
I

I
I
I
I

I
I

I



Tennessee Valley Authority
Singleton l4aterials Engineering Laboratory

Direct Sheilr Test

Prn ienf . Fl il I

Fe acure:ASH
Statiori:
itanEe :
tsoring : t-llj-4

RUII S. P.

POi\iD t

Type of Specinen=Ut,iDISTUfiBEi)
Soii Syr,tol =Siq-SC

Test lio.

Initi.ai:
l.4oisture Content (%)
Dry Density (pcf)
VoicJ iiatio
Saturat,ion (9i)

Final:
i"loistrrre Content (9i)
Saturation (tj)

Ncrnal Stress (tsf)
Max. Slrear Stress (tsf)
Tine to Failure (nin. )
Rate of Slrearinq (in./irin. )
SJrecinen tleight-( in. )
Speciri,en Dianeter (in. )

Shear Slrength
Effective

Tested By : Gl.iD
El. : 806.7-S0b,3 Cor,rputeci i3y: t"tHD

Sanp1e: I Clieckeo $y z ffi,/gPart : I tiepori Dare: Z-ZI-95

L.L. (%) =-t3
P.r. (%) =10

i

23.6
IO2.3
0.7011

va \

22.I
85.5
lnnIrUU'I n]

75
0.00c9
0.727
2.542

Angie (deg.;
42.4

S1:. Gr. =2.8O

2

zu. )
IO7.6
4.6?-4
e].l
'l n A

85.4
t.t)u
I.78

'I -rtr
L-])

0.00c8
c.727
2.542

Cohes-i.on
U. Uo

3

17.0
]]4.0
n q??

89.4

lq c

82.4
?nn
2.1i4
180

0.cc08
t). /t/
2.502

(tsi')

4

0.0
0,0

0.000
0.0

IJ. U
0.0

nnn
nnn

0
n r.irv-rn

0.Occ
0.000

HCNAIKS: TESTEi) AT I.JATUIiAL M(]ISTIjRE CI]I,JTEI.IT



TVA SINGLETON I'4ATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FRCIJECT : BULL RUII S. P.
FEATUREIPOND I DIKE *2
STATION:
RANGE 3

BORING:US-+A
EL. :8029 - 80 1.2
SAMPLE: 1
DATE 3 l-la-85

U. S. STANDARD
OPENING( IN )
32 3./+ 4

Ta? rgg
PARTICLE

GRAVEL (Y,)= Z?
SAND(Z) = 48
SILT(:4) = ?L
CLAY(Z) = 14

SOIL SYMBOL= SM
MOISTURE( Z)= 22,g
SP. GR. = 2.6?

RE}4ARKS:

SIEVE
NUMBERS HYDROMETER

4.4 ZAg

P
ts
R
C
ts.
N
T
R
E
T
AI
N
E
D

7g

ta-L
SIZE ( Mi"l)

DTA( MFl)
D3@( f'1f,1)
D60( t'4M )

ra-2
JLfrg
Lg-6

g.aazg
4.3.488
L, L7Z3
LggCOEF UNIF>

L. L . (7.>
F. I . (N,J

=39
=5

t

I

l__--_



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
UNCONSLIDATED UNDRAII'IE3 TRIAXIAL COMPRESS;IOI'IIR ) IEST

PROJECT:BULL RUN S.P. EL. :8fr2. g-89A. s
FEATURE: ASFi FOND 1
STATION:
RANGE :
BORING : LJS-4A

SAHFLE ! 1
PART :1
SOIL SYl.l : Sl''1
DATE 32-ZB-AS

S ----Je

S
H
E
A

l\
R

s+
T
R
Es
S

2
T
S
F

APFARENT:

48frh5;o*I'6: ?srsr

NORMAL STRESS TSF

REI"IAR?<$:



TVA SINGLETON MATERIALS ENGINEERING LABORATORYI r-rtY ErrYv. l..avtt I

iUNC0NS0LIDATED UNDRAINED TRIAXIAL COMFRESSION(R ) TEST
FRO.TECT: zuLL RUi-{ S. P.
FE/T.TURE 3 ASH POND 1
STATION:
RA}IGE :
BORING :US-4A

EL. :ffi?. g-gga. 5
SAMPLE :1
PART :1
SOIL SYM : SI',I
DATE :2-28-85

D6
E
VI
A
T

F4
S
T
R
E

8z
T
S
F

STRAIN 'I

REiYARKS I



Tennessee Va1ley Authority
Sirgleton l.laterials Engineering Laboratory

Unconsolicater: Undrainerj Triaxiai Conpression (Rt Test

Frn'ionf .

Feacure:
Station:
f targe :
Boring :

BII-L RUN S.P.
ASH RJI,ID i

US.4A

tr'i

Sanpie:
Parf :

L.L. (ti)=
Di0(nn)=

l
l_

zu -rt
iU+.0
o.573
95.2

, :-..

1.01
t:'-'

97
o-2i
J.27
I. 40

[]cn

'l_u

802.9-8C2.5
1I
'l
r

in
.0c28

2

2r.4
lOa. +
4.566

99.r.i

i'rl-.a

2.O2
,_o_,

97
n ,)1

3.27
i t,n

c( tsf)
0.43

Tt:steci tsy : EL
Conputecj t3y: MlD,
Checketj t:y' z LEAT
Report Date: 2-28-85

P.1. (%)= 5Soil Syf;nbol= ql'l

Sp. Gr. = 2.62

Specimen l.rumber
Inlti.al:
Moisture Oontent(91)
Dry Density(pci,)
Voic Ratio
Saturation(N)

ijefore Shearirq:
lqr:isture(i:) (after sat.ur. )
Saturation(%)
Moisture(9:) (after cons. )
Voj-o ftatio (after cons. )

Finai l.ioisture Conient(ti)

llinor Principai Stress(tsi)
l4a.jor Prircipal Stress(tsf )
Eff. Mirror Prin. Stress(tsf)
Eff. l'1ajor Prin. Stress(tsf )

Tine to Failure(nrin. )
Fiate of St:ain(tjlnin. )
Speciren Height,(in. )
Specimerr D:-aneter(in. )

Shear Strength
Apparent
Effective

3

22.L
101.6
o.579

99.9

:_
19.7

3.42
8.49

97
n -il). zL
3.27
I.40

4

c.0
U.U

0.000
Lr.0

ulo

U. UU
n r'ln

U

0. c0
3.27
1. rr0

t4ax Deviator Stress l,lax Eff Stress fiatio
Deg. c( t.sf )



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
COI'ISOLIDATED UNDRAINED TRIAXIAL COMFRESSION {R} TEST

FROJECT: BULL RUi'I S. F. EL . tffiZ,5-8R..0
FEA,TURE:ASH FOND 1
$TATIOI\I 3

RAI.IGE t
BORING :U5-4A

SAMFLE 3 1FART sz
SOIL SYM: Si-,I
DATE :2-28-85

./
-//

-/,/./

ot

s
H
tr
A
R

S
T
R
E
S
S

Tq
F

S
lln
E
A
R

S
T
R
E
S
s

TIr

AFPARENT:
ANGL"E-" 

' 
=19. 6'

COHESION= g.?+T#

EFFECTTVE:
trlrbLE' - -r94. s'
COHESICIiI=-O. ESTSF

ls

'J

NCRMAL STRESS TSF i
I

EJt'!ARKS3 Analyzing the data by the method of_Ieasr squares in che form of t = 1,"| . .o - r--- i'-'t
I the effective friction angle is 33.6" and the effective cohesion is 

!0^O0-tsL---* _ I

34

NCRMAL STRESS TSF



TVA SINGL"ETON MATER-IALS EI.IGINEERING LABORATORY
OONSOLIEATEE LJNERAINEE TR]AXIAL COMPRESSION {R-} TEST

FROJECT TzuLL. RUN S, P, EL , t83,2.5-8O2, E
FEATLJRE'ASI{ PONE 1
STATIOI'I I
RANGE t
BORING EUS-4A

SAMFLE I:.
PART ra
SOIL SYM:SM
DATE te-28-85

E
V
t
A.
T
o
B

S
T
R
E
S
S

T
S
F

3.O TSF

2.9 TSF

L.fr TSF

3.O TSF

T.g TSF

La
STRAIN

TSF

P
o
RE1
P
R
E
S
S

n
T
S
F

I
I
i
t

I
I
t
I
I
I

I
I
I
I
I
I
I
I
I
I

STRAiN Z



Tennessee Vailey Authority
Srryieion f.rareiials Engineeiing Laooratory

Consoiioar,ec Linoraineo Triax.ial Ornp::essir:n (ii) fest

Project:
Feature:
Station:
Range :
tioring :

Et't-L itul'J S.P.
ASH R]IitJ J

US-4A

Soil Sybnbol-= SM

Sp.. Gr. = 2.62

Specirnen Nunber
Initia 1:
Moisture Cantent(%)
Dry Density(pcf)
Void Ratio
Saturation(16)

tjefore Sliearing:
I'ioisture(!3) (affer satur. )
Saturation(%)
i,ioisture(i3) (after cons, )
Vo:-o Ratio (afl-er cons. )Finai t'loisiure Conient(i:)

t4inor Principai St.ress(i,sr')
l.iajor Plircipal Stress(Lsf )
Ef i. i"rirror Pri_n. St.ress(rsf)
Ef f. I'rajor Prin. Stress(isf )
Tine to Faiiure(nin. )
P.are of Strain(%/nin. )
Specir,en Heightiin. )
Specinen iiianete::( in, )

Shear Strength
Aa^^ -^^l.rtil.rolct lL
Effective

REI'IARKS z Analyzing rhe dara by
Y = 0X, the effective
cohesion is 0.00 tsf.

El. : 602.5-802.0
Sanple: i
Part t 2

L.L. (ti)= l0
Df tl(mn)= .0028

T2
25.7 25.9

iO(i.5 100.5
0. c2ti O.ir27
Ia1.4 tU{J.i

24.4 23.t
i00. Ll 100.0
t?I.z 2I.5

tl.55o 0,562
25.i ?-t+.o

1. 01( t. ril ) 2.o'z(
2.74( 2,51) 4.lB(
0.67( a.$) i.0u(
2.4L( I.94) 3-qr+(

9U 90
0.2\ o.2i
3.2-/ 3.27
l.4o i.40

l4ax l)eviator Stress
ireg. c(Lsf )
18.r; O.24
34.9 -0,05

Ti:sLeo uy : EL
Conputea tiy: l'iFit)
Cnecketr rsy' z 08Q
fteport Date: 2-28-85

P,I. (Z)= 5

3

20.7
Io9.2
0.49Li
108.7

i9.0
AUU. U

i6.7
a.$9

t)n
0.0

C. COO
fl r.i(J. (J

U.U
ft r:

16.7
n rlnn

2.O2) 3.O?_( 3.A2) 0.00(
4.0i) a.o)( 5.19) 0.rro(
a.78) I.lrl( 1.10) 0.{J0(
2.7il t+.99( 4.27) 0.00(

9/ 0
o.2i 0. ilO
).27 j.27
l. r+tl 1.,i0

liax Eff Stress Ftatio
Deg. c(tsf)
i7.2 0.20
)4.'.2 0. tl5

U. CO)

u. c0)
0. c0)
0.00)

the method of least square in the form of
friction angle is 33.6o arrd the effective



TVA SINGLETON MATERTALS ENGINEERTNG LABCRATORY
DIRECT SHEAR TEST

FROJECT I BULL
FEATURE I FOND
STATION !
RANGE !

3,9

2,fr

L.g

"sa

3,8

2t0

T,g

RUN S, F,
1 DIKE 2

L,g
NORHAL

BORTNG I US-4A
EL. t8fl2-, g-8PtA, 5
SAMPLE: T
DATE ! 3-6-85

S
H
E
A
R

S
T
R
E
S
5

Tq
F

S
H
E
A
B

S
T
R
E
Sq

Tc
F

g, L 9,2 n,3
HCIRIZONTAL DEF. IN.

n,+

EFFECT
ANGLE
COHES

TVE:
=39.

[ON=O. E TSF

2,4
STRESS

3,fi
TSF

+.9

-4 .a#4 3 TSF-r

2 TSF

++-t-f_r_*+-

REMARKS: E'ilEkBF?"|' +eg?*At ilR+8[H[=*8?$TEHE



Tcnnessee ValLey Auilror_i-ty
Si.ngleton l,iateiiaLs F-ngineering Lalrorat.o::y

llirect Shear Tr::;t-

Prn iar.f : iil | | tit,li S.Fj.
Fe r'Lur(, : Pt;l:D _i t;Ii(t:
Statiori:
f(a16e :

ijcring : ttS-.+r\

Typre or S5;ectten=REf"itiLliEu
Sort S)rnool =Sl.r

Tesc f,iit.

Initiar:
|ioisture Concenc (!;)
Dry Density (prcf)
Voici F.tatrc
Q..+,,-,.+.i..,. /rr\J(rLUl(11._LLilt \ri)

r Iltq.l. .

f,:c;isture Conleni (jj)
(intr,t,r*i.'^ i'c'\J(ruLrI(lr-a\tt I r. /) J

l',lr:::n:;l_ Stress (t-sf )
l,lax. Slierar Slress ( tsi)
Tir-.e tr: Faijitr:r: (nirr. )
ftate oi Sheii::ing (in. /run. )
S;;ccini:n Heigi:t*(.i-n. )
Specir,,en Diareter (in. ;

Sirc;.ir SLrr:ngtir
Ff'f-cni i rro

E]. : 802.9-ii)z-5
Sarii;it:: i
Part : i

Tr:sti:c i-y : Ci,:l
{-cr;cut.ec u,l: i'.Ht)
tlilrcl<cr,- t:yr' : 0&6
fieg;ort lliite: 3-6-i\5

L.L. (!.;/ =-;t-j
P.I. (X) = 5

f,

'ti I4I .4

iO4.2
r', \?rit).Jtv

()A il

18. 9
81. 2
I r-l(-,

| | ll
J.l-

a.-!4)
ra r'rr,.nq

r /..i\). , 2J

I lr()(t

l\ ^?- i ., t ,-...- \
Fr Lrg \r.(,(r.,, Cr;i:=sicn \r:-si)

fl r.fl

(in t ir -'; ;:,'i

z-

ZT.U
iU4. r+

8.567
a_? l
f l -L

lR 7
i rtr) r,
') t].r.

I ili

-,(:C:
u. cc07

2 - !199

"r'. 
L1

ILt! I

t. ;1')

rr n(J. U
frn

i, t r]n
fl l-l

(r. C

0.c
C. tilr
rl t-a'

t-
t! 

^n^nU. ULUU
r Lt'a

a (\f-ln

Herrari-l:;: iill:ilLUEt AT i.iATLri{iiL t,.CISTtiir[ CrJirTr_l,lT
& tlr-liSrTY. Ti:ST sT r.ATirr<Au t,iUl5'itrir[



TVA SINGLETON }'IATERIALS ENGI}.IEERING LABORATORY
PARTICLE SIZE ANALYSIS

trROJECT 3zuLL RUN S. P.
FEATURE I POi'iD 1 DIKE #2
STATION:
RANGE :

OPEi\iINC I.IUi{BEFS
3

1o1 rga
FARTiCLE

BORIFIG : US-44.
EL. :790.4 - 789.0
SF.I{PLE I A
DATE : i-16-85

H'TDRA|'IETERIFI )
.L

P
E
Rc
E
t"l
T
T]
nq
g
t
N
G

I

---1so
.f

-**-l60

F
f,.
Rc
E
N
T

R
E
T

I
l'l
c.
u

7fl

86

ton
"-J

GRAVEL(Z)= 4
SAFID(Z) = 2I
SILT(:{) = 44
CLAY(Z) = 31

SOIL SYMBOL=
I4OISTURE( Z)=

!a-L 16-"
SIZE ( MiY )

DLA( l'1i"1) =D3A(ftY) =
D6A( FiM ) =
COEF UNIF=

CL
21 .6
4. (f,u

L,L.(7.)
P. i, (:{)

.5.5
1.1

U. S. STAI.IDARD SIEVE

REMAR}<S:



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
FARTICLE SIZE ANALYSIS

PROJECT : BULL
FEA.TURE : POi.iD
STATION:
RAI.IGE :

RUN S. F. BORI|.IG : US-4A
r DIKE Se EL, :187.9 -786. I

SAHPLE:3
DATE :1-19-85

U.S. STANDARD
OPENiNG( IN )

SIEVE
NUI'IBERS
4.A 26A

HYDRCI"IETER

T@

?@ F
E
R
f1

E
N
I

R
E
T

I
N
E
D

P
E
13

c
E
N
T

F
As
i3I
N
G ;ll'til

iTtl-i-i-l

iliitl
tlliil i

9L

gl
7

++
4g

I

_t

PARTICLE SIZE ( YilI4 )

GRAVEL (7,)=
sAl.lD(;{ )
SILT(Z)
CLAY( Z )

SOIL SYI'1BQL= CL.
I'4OISTURE( j4,)= 24.3
SP. GR. = 2,7A

IIEI'IAR}<S:

DIg( l',111) =
D30( F1l't) =
D6g( l1i{ ) =
COEF UNIF=

L.L.(l> =P.I . (Z> =
45
24



t-*----
I rvn srNrcLEToN MATERTALS Elrcu.rEERrNG LABoRAToRy I

I

i,CONSOLIDATM UilIDRA.INIED TRIAXIA.L COMFRESSION {R} TEST I
'ii TROJECT : BULL RUll S. p. EL , :7g7. g-796.. 5 |

I FEF,TURE:ASH FOI{D 1
r STATION:
, RAI'IGE :

BORING:US-.I.A

SAI"IPT_E ;3
F,A.RT :3
soIL Syj'.|:cL
DATE 13./L?/83

}\IORHAL STRESS TSF

s
H
E
,tt1
R

s4
T
R
E
S
s

2

AFPARENT:
AwGL'E-" ' =16. o'
COHESIOI.'I= g.37TSrF

T
S
F

s
H
E
A
R

S?
T
R
E
S
S

1

T
S
F

EF'FECT I I/E :
Ft'rb[E' - ' r2s,6'
COHESIO|TI= g.ZSTSF ---'

----T 5----E---*3
I'IORHAL ST}IESS TSF

I

REMARKS:

,
I
t

I

I

--JL__-



r--.-tlrli TVA SINGLETON MATERIALS ENGINEERING LABORATORY Iil
f CoNSoLTDATED UilIDRATNED TRTAXTAL coMFRESSToN (R) TEST Ir II FROJECT: BULL RUl.l S. p. EL. : 7A7. g-796. 5 i

D6
E
VI
A
T

8+

FEATURE: ASH POND J.

STA,TIOI'I !
RAl.lGE !
BORING IUS-4A

S
T
R
ES,
SU

SAMPLE :3
PART :3
SIL SYI'I:CL
DATE .3/12/85

3.A TSF
2.A TSF

L.g TSF

g

1
,
l
I
I
i

T
:t
F

STRA I i{

-*-=*-*..-.- q 3.8 TSF

*:--' --r* *'-'a z'8 Tsi--=*---*----+ 
I . g TSF

--f-___.\-*___ 
-t _

-''---="** -=L\'---rr 2,9 TSF

I
I

-11 _
z ?r-- 

-----
{asIg152g

STRAIN Y.

REMA.RKS:



Tennessee Vaj.Iey Autiroricy
Sin,ieir:n l iatelials Erir:inee::rng La;(.riiicrli

Ccnsr:iioatec Lntiainec Tii-)iia-r tlci:i.lress:cn (i() Ti;sl:

Fl:^6 ir:n.'- .

Fetituic:
Sf nt i,rn.
Fia nge :
iiori nr-'r .
vv<_. ry

UIJLL tiui.r 5.F.
ASij RiiiU i

tiS-4A

Ti:str:c lr,v :
Ci:rroutec !)y:
l^irrrnl-pr: ilrr
ii--poit DaLe:

P.I. (X)= 2zi'

iiLT
Tlri\i

%,,,
tr I . 1;t-l n-7jr< S

S::nnlc. 'z
-\""t.-v . r
P;r.'^i . j

L.L. (ti)= lI5
D10( rirr )=

Snil Qrrfrnhnl- f'lr,r.ru\r!_ uL

Sp. Gr. = 2.7

Specimeri f,ur.iber
Tni ii:, l.
ivloisture (lonl-r:rri(:: )
Dry Density(pcf)
Voio iiati.o
Satulatior r( 1a)

tjeiore Sitcaring:
t';oisturu();) (ai't"rer satur
<-..]-, rr..:. .; .,,./ r. iJc:UUISLJ-Ul l\/1,,
l.rolsru1'e(lj) (afcei ccns. )
Voru rratro (ai';er cons. J

F iriai f ioist-ure (.cncenc(!;)

i.;i rrr.,:r p.;-i nr.i r,:. I C+-:ae ^1 r - _-.r| ,+r ru! r !rr rualicr JLI(:J5\ L5 | /
lia jci Frinr:ipal_ Stress( ist )
Eif. t"iirror- Prin. Siress(csi)
E r f , t'la.jor Pri rr. St re ss ( t sf )
Tir.ie to Failure(r;:.r'r. )
l{aie cf Stlain(ljlr,iin. )
Spccii;err Heiglrt(in. )
Specinert U-iali;sic1( jsl, ;

Sheai Si-rer4rtir
ApJ;aient
Effectrve

)

I

25.2
98.6

(,.7A9
(;( (l

2b- j
J.UC. U

25. '
Ll.67L

1 t,1 i I r\'l\J-. UI \ .l-. \.I I
2.7t+\ 2.6o)
0.5i( c.-f/)
2.2q\ 2.i,J)

)'r)
0.20

'i 
.,, r:

i
1\ 11.

^ 
-a.'(''

J. I.Lr)
oKq

2t>.'i
.LUU. U

?'i.t+
ti. ti5t
't6.>

... t..; ,r -..-\z.u;\ /-.u/l
/r -...i .r ;.{i I
-.2/\ 't.trl

i.r)( -i.OiiJ
\ It t i \r- I/r/U\ -t.J/l

)u

L-titJ

'25.t:
QC?

iJ1 . i:;il

'ir:, t'-

.I.UU. U

0. ti,ir,..\,)

-' 
^'r 

\,. u.'-\ ).ut)
tr.2rj( o.2ts)
1 rl/ I c.l\
r./:\ L.JLt

4-77\ 4.77)
.zrl
-)\ )

t l,l ''

0.c
0.0

0. ci;[
u.0

0-!
U.C

2'2.>
0. ctr0

C.C

c.0c( c.cc)
( , l':ft i a, r'c -l
u. iJv \ u . wv J
(1 t:r.t t_r a_/1'lUiUU\ U.UUJ
(- a'a f /- na. rLr. (.L \ tJ . (.ti,,

C. t,!

.,:. . rlii

ltax lieviatoi Scress
[)ei;. c(;sf')
16.0 C.37
2:1.6 C.i-'z

i:iix Er'f Scress Raiic;
DeE. e(tsf)
j-tj. 5 C.:t3
2tt . -1 C. -)5



TVA SINGLETON MATERIALS ENGINEERING LABORATOHY
PARTICLE SIZE ANALYSIS

PRCJECT: BULL RUI.I S. P.
FEATURE:ASH FOI*JD T
STATION:
RANGE :

EORII.iG: U5i-5
EL. :813. g-83a. I
SAMtrLE: T
DATE 33-+-85

IiYDROi.i=TER

t lYi''i)

NUHAERS

p

n
flJ
E
t;ll
I

f,
tt

I
I

,r

I
tlt{

E
D

- T-'rri
: ttlltliI 'll

..:llrll 'li
il: ,.'.-. ----r:l.t I,ii

\, 
'i;iil

tli
.;'
I i!

.,1--'ii
' il

I ,;
| 'rl.i.ii

'ii
' - 

.:.,
':,,

i, r

-t ''i',
:!,
| '; I

I ll I, I|
| - r;.1

i ,ll
I lllJ-_ LII

I ..1',r t(,

I

Tr

l\

r
T]t'l
I

?

l)
S
J.
t\tt'l
\3

illmri-to
:lll 11 H 1_-j' u
liijliiti
iiiiiiiil--ias
::i,;i1-1*i -bo,,iili';l
''i: i r l--- .i-.---.,,r n.:" i i i -?u
i:iit;ri
';i,t' ;-; -jso
,j.,:.lj:;

"itii:':ti i- - lEDii:t::!
ii.l;1
,i::ill -i l,s

:ll,: : : II :r i : i :

;:l;i,,i i--iE0
iii:iiii;i-*
r:li:-! :-t-T---lYu

iilillLll_1,*,-
6-2 t d=3

GrtA\,/EL{li)= L
SAi\j-r)(:,{} = 13
S:LT{Z) = 39
CL.AY(:{) = +7

S0-L I SYi'i3CL.= CL
l"'iC iS ;i-iR r ( li ) =

, Sl'. Gil . = 2,62
I

'REl-lA.til.;s:

D1C{ i.ii'1)
D30 ( liy )
Dgkl ( i"iii )
a1-1 f-- t i\ -i-'i.-,!/i-r Va..LJ

L,L. (:i)
'lf - 1.,, \' . r. \ ./

4f.

(:Lr

I

li,

i.i

t.

,i
..
,: .

..

,!

. -i

-i-*

..-- I



TVA SINGLETON MATERIALS ENGINEERING LABARATONY
PARTICLE SIZE ANALYSIS

PROJECTIBULL RUN S,P;
FEATURE: POND ].
STATION : STACKED FLY ASH
RANGE :

U. S. STANDARD

BORING i US-s
EL.. tBl2. l-gll.5
SAMPLE: 1
DATE : I_11_85

HYDROI'4ETEROPENING( IN )
3? 3/+ 4

SIEVE
NUMBERS

LQA
PARTICLE

+9, zag

tt@'r t@
sIzE ( mm )

DIA(HM) =
D3@(t4tt) =
DFIZ(Ml,l) =
COEF UNIF=

L.L,<7) =P.I.<X.) =

+g

3Q

6g

7A

ag

LgQ
Z-.5

I
I
I

P
E
R
c
E
N
T

R
E
T
AI
N
E
D

GRAVEL 17.) =SAND(Z) =SILT(Z) =
CLAY( Z ) =

SOIL SYMBOL= ML
I'IOISTURE(l)= 36.5
SP. GR. = 2.18

REMAR}<S:

g
s

a1
T@

NP
NP



r-.-_.-_tl
I TVA SINGLETOII MATERIALS ENGINEERING LABORATORY 

I

icoi{SLTDATED UNDRAIT.|ED TRIAXIAL COMPRESSION tR} TEST Ij li FROJECT : BULL RUl.l S. P. EL, ! 413 . 0-8lA . S
. FEATURE:ASH POND 1 SAMFLE 11
; STATION:
; RANGE :
I BORING : LIS-S

PA.RT :1
SOIL SYIY:CL
DATE 33-11.-85

-*r--6----5--- ---ls
I.IORMAL STRES

s6 --l--' - --T*___T-_--_-r-_--3
NORI''IAL STRESS TSF

i REI'{ARKS: Ir Iii
I

s
H
E
A
R

s4
T
R
E
S
S

?
T
S
F

5
H
E
,1
R

s2
T
R
E
S
S

1

T
S
F

AFPAREI.IT I
;{l{Gt'E-" '=ls. E'
COHESION= g.31TSF

EF'FECT;',/E !FttbLE'--rz8.l'
COHESIOI.I= g.I4TSF



IALS EIqGINEERING LABORATORY
TRIAXIAL COMPRESSION (R} T

5.F. EL. 1413.0-812,5

TVA SINGLETON MATER
NSOLIDATED UNDRAINED

PROJECT: BULL RUI.I

co
;

FEATURE:ASH FOND 1
STATION:
RAhIGE 3

BORIIIIG IUS-s
D3
E
VI
A
T
OA
R4
s
T
R
ESrs.5

SAI'4FLE : 1
PART : ].
SOIL 9Y1..1: CL
DATE 33-11-85

=r#3'g TSF
*'-'f-

?,fr
L.g

TSF
TSF

T
s
F

,o

STRAIN :1

F
o
RE1
P
R
E
S
S

fi

Ig
STRAT}I Z

3,8 TSF

2,fr TSF

L.fr TSF

I

I

''Lv

REI-,IARKs:

Is - 
--ffi-



Tennessee Valley Auiirorit;v
Sir<:ietr:n f.iaierial:; Eirr;inee:::-ig L-ai;itraltcl',,

Consoiicatec Uriciaine c Tira>liai Conpr€SSroi.: (i?) Tr:si:

O-.''i^n+.I ruJsu L.
Feature:
5t.ati.cn:
l{ar ge :
!l^rr ^;, .uurf I r,:j .

EILL ttUi.J S.i'.
A:;l-i f:ctit, l_

trs-5

EL
Ti,r.;a8
3/72/E5

-it:sLeu i:11 :

E-r-. : 3i-j. C-ii12. 5 Cor i6:utr:c [)y :
S;trtglie: i i)t:eci<er: ijy :
Firri- : i fiepoit Date :

Soil Syi;nool= CL

5p. Gr. = 2.62

Specii:reii i,lr.rr.rber'

Initiar:
t'torsture Cont-ent(% )
Dry lrerrsity(pci)
Vcru iiartir:
SaturaLlsn(,'6)

Eleiole Srrearirll:
I' oistu.r.'e(;j) (iifter satui.. )
Sat.urai-ion( i5)
I'torstuie(l;) (ai'tel con:1. )
Voio fiatio (aiter ccns. )

Final iir:islure Coni:ent(9j)

liinor Principai Siress(i:sf )
iia jcr Pri- rr:ipai St-r.e ss( tsf )
Efi. l'jinor Prin. Stiess(tsi)
Ef 1'. i.'a.jor Prin. Stra ss( tst )
Tine tc Failure(nin. )
Fiate cf Strain(i;/rin. )
Specin:err heiglri(ir:. I
Specin:en U:i-anr:ter ( in. )

iirrr,:::- \i' rprrr-iir
Appalcilc
if icccr-ve

l,tiix [-,evia1-oi Stiess
Ltlrt. c(t:si)
15.U t- )i
2t . -t u. r.;

l,iax Eif Stress lratio
^t +Le c. c( L:;r I

1 - ',l), -) U -.'-L)'2it.5 tr. l-5

| | f r'\L. L. \/)/=
D10( r,v,t ) =

!

2t+.t,
97.,i

U. bEO
94.9

icO, u
212.'i

n qJi-/

2j.a
-l (\1 ft.u,L\
2.a\\
f. /,1 /
v. vl. \') )'\(

9r:
tt //

3.'nb
r. rit_l

,)

23.u
100.6

96.3

2i.7
LcO. Ll

-i .)
Z!. Z

c.551
tfl q

I.01) 2.C2(
^ .,,. \l.-)L) 4.t-,_r\
a-42) o-:;c(
1 -?r.\ ., .'. /L..t4) L.rz\

r -.{'

c.2?
! | i).

L. zrC

29.'2
90. (i

t, ,t-l i.
v \ ,lJ ) .'r

3L-',i
i nr. r'l

/l

a.7 t'2
)tr i

,\ 
^.a\z-ut) i. u.aI\

:;. 8{; ) b. Ci (
c.77.) 1./r(j(
2..!) 4.391

Lr. 21:

,. IJU

l. +t,

q

u.0
ll f,U.9

( t |\.(\\J. LIJU

0.0

\,rU
rt CU.U

27.2
0.0i;c

(i. c

3.C2) 0. ilO(
( ,r\ 

^ 
t\..f). t / l u.r.L'\

1 ,')'\ n r:nr
-.1-t v.\rv\
't ..\ ^ ,\-,/).>b) U.U'J\

-L
a (':.
LI. T,L'

) . \)'J

1 ..

0.00)
n rrr,l
n r.n\
n r-n\



TVA SINGLETON MATEFI IALS EI..IGI NEERING LABORATORY
LIDATED UNDRAINM TRIAXIAL COI'IFRESSIONff?} TEST

PROJECT:BULL RUN S.P, EL. :812.f -81 t.5
FEATURE ! ASH FO}'ID 1
STATION:
RANGE :
BORING :US-S

SAHPI E :1
PA,RT :3
SOIL SYM 

'TILDATE :2-28-85

E]
S
H
E
A
R

S
T
R
E
S
S

T
S
F

./
-/

AFPARENT:

E8Hb5;or'l3fr : ?irsr

1.'

i5----l s
NORMAL STRESS TSF

REI4ARKS : REI''IOLDED AT NATURAL MOISTURE & DENSTTT



I

TVA SINGLETON I"I.ATERIALS ENGINEERING LABORATORY I
nNsnl TnATtrn I lNntrtaTNtrn Ttf TAvTAl n/1MErE -c(^arnilrn t -rr-f\-r-lUNCONSOLIDATED UNDRAINED TRIAXIAL COF{FRESSION{R } TEST!

FROJECT I BULL RUl.l S. p. EL. 3 g1Z. | -gl | .5 I:812. | -81 | .5 .

FEATTJRE 3 ASFi POND 1
STATTON:
RANGE :
BORING 3U5_5

SAMFLE :1
PART :3
SOIL Syl"l:ML
DATE :2-28-85

3,A

2,4

T,g

La
STRAIN

REI'{ARKS: REMOLDED AT NATLJRAL MSISTURE & DENSITY

TSF

TSF

'TSF

L-



Tennessee Valley Authority
Sirgleton t''later'ials Enqineering Laboratory

Unconsolidateo Uncrainerj Triaxial Conpression (R) fest

Prn ionf .
I lvJvv L.

Feature:
Slati.on:
fiarge :
tioring :

tsULL ITLII'I S.P.
ASh RilrD i

LrS-5

Testec By :
E], z 8,L?.1 -uit.S Cor:puted By:
Sartpj.e: i Checkeo 3y :
Part :3 Rr:uortl]ace:

EL
l,iHD(f,
2-28-85

Soli SyhniboL= mL
Sp. Gr. = 2. tg

Specimen Number
Initial:
Moisture Conteni(^)
Dry tbnsity(pcf)
Voio Ratio
Saturation(i6)

Before Shearirq:
|,'loisture(!j) (arftei satur. )
Saturation( t6)
|'loisi,ure(9j) (after cons. )
Void flatio (after cons. )

Finai l.loisture Content(9j)

l4inor Principerr- Stress(tsf)
l.,ia.jor Prircipai Stress(tsf )
Eff. t"linor Prin. Stress(tsf)
Eff. Major Prin. Stress(tsf)

Tine to Failure(min, )
Rate of St,rain(l;,znin. )
Specrnerr HeiEhr(in. )
Specimerr Diarreter(in. )

Shear Strength
Apparent
Effectrve

l4ax ljevrator Stress
Ueg. c(tsf)

'1:u u:1t

l,iax Eil Stress ttatio
UeC. c(tsf)

L.t. (ii)= NP
ljiO(nn)= 0

I

30.3
B1.l

o.673
9iJ. i

.-
9-7 q

1.01

'.-:,

ZU

a.'2'2
l. id
1.40

P.I. (l6i= N P

29.6
Bi.6

4.e,67
97.4

-.
27.L

3.O2
,_r-t,

30
4.2')
). t6
l. 4{l

2

?-9.4
81.9

O.662
96.9

-.
26.6

2.42
t::t

4r.l

4.22
3. !6
i.40

4

0.0
0.0

U. UUU

0.0

:-^tJ-u*

nnn
r: f'\n

n
ai rln
LJ. tJtJ

3. t6
l_. rlu

REMOLDED AT NATUI]AL MCISTURE
AND DINSITY,



PROJECT:BULL RUN S.F.
FEATURE3ASH FOND 1
STATION:
RANGE :

s
H
E
A
R

S
T
R
E
ss

T
s
F

s
H
E
A
R

s
T
R
E
S
S

T
S
F

EFFECT
ANGLE
COr{ES

TVA SINGLETON MATERIALS ENGINEffi ING IJ{BORATORY
DIRECT SHEAR TEST

BORING I US_s
EL. 3812, 1-8I 1. 5
SAI'IPLE: 1
DATE s2-e8-85

8, L 6,? 8,3
HORIZONTAL DEF. IN.

-g L,g 2.9 3,9 +,9
NORMAL STRESS TSF

R*1ARKS: TESTED AT NATURAL MOISTTJRE CONTENT

VE: o

oN=333



Tennessee Vailey Authority
Sirgieton Materials Engineering Lacoratory

Uirect Sirear Test

Pro;ect:
Feal-ure:
5E,at1on:
ilarge :
i3oring :

ii(J-L t{uit 5.P.
ASfr R.iiiU i

tiS-5

Er-. i blz.i-rii1.5
Sanple: i
PaiL : 3

L.L.
P,I.

resreu uy : Gt.;D

Ccmputeo tjy: l"tlrD
Citeci<er: U:l' z (96
Iteport l.tate: 2-28-65

Type oi' Specinen=tJtjDrSTtJRBEt)
Soil Synbol =l,tL

Test

IniLial:
l.ioisture Content (9j)
t.rry Dr:nsity (pcf)
Void flati.o
Saturation (t:)

Final:
I'loisture Coni:ent (g;)
Saturatio n (r..)

liormal litress (tsf )
l4ax. Shear Stress (tsi)
Tine to Failure (min. )
Rate of SheannE (in./mn.)
Speciiit:n heiglrt (in. )
Specln'en Ltianeter (rn. )

Shear Srre r-grlr
Effective

Renarks: TtST[tJ AT tiA'fLitiAL

li. i
7 6.7

o.773
87.7

z>-l
84.1
Inn
0.7i

qrn

0.i.rU07
4.727
2.5A2

lngle (ceg.;
37. B"

r"i0iSTUi([ CUt.rTft lT

(9;) = c(%)=0
'i

Sp. Gr. =2.18

2

32.6
6l- L

4.657
i00.0

27 -e
97.1
Z.UU
i.,e
LIU

Lr.00ri7
o.7 i5
2.5rju

32.2

0.6.+i
100,0

i rrn r')

" r.:f'

) iit

0.0{J07
U.7qtj
't.499

4

nn
U.U

t/. l,/UU
rrn

C.C
f)n

n arr

U. UU

(i nrrrln

0. r-c0

r-.- l\-, ^ r ,-^ // - - -. ',
uLJrrg>Iutr \L5t,/

o.co
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TVA SINGLE'I'OI.I I-,IATERIALS ENGINEERING LABORATORY
PARTICLE SIZE AI'IALYSIS

--t I
I
I

I
II
I
i

Pr
R

Etl
.Y
T

E

I

!
:\;It
E
i)

P

R

E
l\
T

P

S
S
t
l{
G

FROJECT : BULI_ I?U}i S. F.
FEATURE: POI{D ' 

T

STATION:
RAITIGE :

U. S " 5TAI.{D.A.RD SiE!'=
OPENING( II{ ) NUMSE

Yaz tol taa
PA.RTiCLE

GRAVEL.{Z) = fr
SA.l.lD(;a) = 7
SILT(Z) = 49
CLP.Y(Z) = +4

SOIL SYI'13O1-= CL
MOISTURE(Z)= 2L . g
SP. GR. = Z.7A

F?El'lARl(S:

BORING : US-6
EL- :79r.9 -799.9
s.A.llPLE: l-
DATa :1-10-85

HYDROJ'IETER

DLO( fil'1) =
Dsfr(Ml'1) =
D6O( f4M ) =
COEF U|{ IF=

L.L.(7,) = 46
P.1.(:() = ?!

I

L_

I
I

I
,,

_J

NUMSERS



I

I
t 'Fttr AttrAt F+.Arr {rr*FA

i TVA SINGLETON HA.TERTALS E}IGINEERING LABORATOR V

!coNSoLiDATED UNDRATNED TRIAI:rAL COI\.IFRESSION (F ) TEST
FROJECT:BULL FUN S,P.
FEATURE:ASH FOND 1
STATION:
RANGE :
BORING :US-6

EL. :7SJ.,1-7S.9
SAMPLE ::.
FART :4
SOIL SYI'{: CL
DATE :3-4-85

s
H
E
t1
R

+u
T
R
Eq
s

8$H$E:XI='?:*i,=,

FFrtrnTr\,/8.sal-vlJ.tar.

At'i-etE' - 'lgs. s'
COHESIOI{=-O. 14TSF

.4

A.

NORMA.L

q
url
E
Ar\
R

g
tI
ri
E
S
s

I
I

4{

I

z-{

46S
NORMAL STRESS TSF

-1s

Analyzing the data by the method of least square in the form ofy = oX, the effective friction angle is 33.6" and the effective
cohgsinn i <-O-O0- tsf..--for -tb.e_lailure.--.c-rj.Leri a._based_ol_suxin,,s -- |
deviator stress.

*--S---_]s
F-NTAA :A-DlllE.bif, lbr
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ATCRY
(R } TEST

79fi.a

ERIA.LS
ED TRI
N S.P.
DI,

coN
ENGINEERING LABOII

AXTAL COMFRESSION

EL. !791 .1-
SA,MFLE : 1
PART :*
SOIL SYM I CL
DATE 33-4-85

TVA SINGLETON MAT
SOLIDATED UNDRAIN

FROJECT IBULL RU
FEATURE:.q,SFi FON
STATION :
RANGE :

BORING :US-8
D 6'r

T

FIk(vtAIi ^J ----'-*R oJ ff _-x-
S I lt ,f-r'Y t*//-dtfve t*f,
B NTf

Hr'ilFII

8,9 7S
l.g TsF

2a
*_-E__+-_J0-

1s
STRAIN Z

--l--*==*
\-*r z,fr TsF

T-Y -\ 1'5 TSF=\+ I .0 TSF

_-_.--Io
I
t
i
I
I
I
I
I
I
I
I.l

ILJT::

ls -6----tSTRA I N }(



Tennessee Valley Authority
Si4leton l.1ate::ials Enqineering Lai.:oraiorlr

Consolicat.eri Unoraj-rrea TriaxiaL Conpressiorr (R) Test

Project:
Fe ature :
Station:
Range :
lfnni nc .uvrrr rY .

nl || | r)r k.t q p

ASr-i P0tiD I

US.5

L+-

S;rrtrrl p.

Part :

L.L. (9i)=
D10(nr.t)=

J

TAL
l,'rHD -

0e6
3-4-85

Teste:d By
79i.I-79O.6 Ccrr.rputeo
I Checl<erJ B
4 Report Da

P.I" (96)= 2LScil Sybnbol= CL
sp. cr. = 

-i.l

Speci.men |.lunber.
Initlal:
f"ir:isture Content( jj)
Ury Derrsrty(pc f )
Voi-rr Ratir-:
Saturatlon(:o)

Beft:re Shearirp:
Moisture(!j) (after satur. )
Saturation()5)
t4oisture(9j) (af ter cons. )
Voict Ratir: (after cons. )Firnl l.ioisiure Content(!j)

l4inor Prircipai Stress( l-sf)
llajor Plirrcipai Stress(tsf )
Eff. Minor Prin. Stress(tsf)
Eff. l'lajor Prirr. Stress(tsf)
Tj.r're tc Failure(rnin. )
Rate of Stlain(9,j/nin. )
Speciren Pp-i.glrt (1n. ;
Specimerr Dianr:ter( irr. )

Shear Si-rerqtlr
Apparerrt
Eifective

REI'IARKS : Analyzing the
the effective
0.00 rsf for

lirr.

io.

46
C

2I.3
LUI. Z
0.649

BU. ti

2r+.A
1C0.0
23.2

A. b27

1.0i( 1.0i)
s.5s( i.78)
1.86( A.42)
6.4A( 3-\9)

qri

v- z!
3.16
J. 4t-l

l4ax l.reviator Stress
Deg. c( tsf)
lB.4 !.34
)5.5 -0.L4

23
It.4 ll.t>

LAL.7 i01.7
c. i58 {J,657
67.8 8ri. B

24.4 24.3
1c0.0 100,0
22.9 2L.")

0.cL9 0.568
22. J 22-4

1.. 5r( i. 5r ) 2-a2(
6.89( 4.5e) 7.42(
2.I2( A.75) 2.20(
7 .50( 3.t3) 7.50(
100 95

^ o,lv. tu u. L_
- 1.-,. Lo J.10
i. riC 1. 40

4

^nU.U
0.0

0.00c
0-0

0.0
c.0

4l azL-o
6 -a\-U. UUU

r]n

2.A?) 0.00( 0.c0)
5.96) 0,trO( 0.40)
1.20) 0.00( 0.a0)
5.15) 0.0c( 0.c0)

U
n a:nU.tJU

" 
l<

l 
"n

Stress Ratir-r
c( tsf)
4.49
0. oi

t4ax Eff
l},ri
22.O
?-to.0

data by Ehe method of least
friction angle is 33.60 and

the failure criteria based on

square in the form of y = &y,
the effective cohesion is
maximum deviator stress.



i
I

I TVA SINGLETOT.I MATERIAT_S El{cINEERiNc
I PARTICLI SIZE ANALYSiS
i

PRCJECT : ELJI-I- RLiIi S, F.
F'EATURE : FCND 1
STATION:

. RA.IIGE :

L.ABORATORY

BOR:iic : LJS-6
EL. z7B7.g -796. I

SAT,,FLE: Z
DATE 3l.-tC-85

U. S. STAI\IDA.R]]
OPEtlItlG( Itt ) i\lLl\lBERS HYDRCI'IaTeR

Hilffli:'iliilfi i1" ilii"fu*fffri ii :iijiitl-r:,t:::iiii i iliiii:r | ,, ,,lil'i -li'i'ri: 
, : i: l.,,'l:-- -,2A

,ll
P
E
rJl\
f1
r
ll
l\r'r

a

iJt!-
i

I
ltl't
E
'.tL)

P
rilt\

.-
f'l

a

P

s
S
TI
!\l
iY
\J zWTi|, : ;;i,t;i-i ; ,,,ii,.i :1,; ,: : ,,:'.---Bo

rg,t+-Li-i liiiii,ii; l,i,i,.i it..' t- ;,,j,,-i-so
rrrrrir i I riiiiil i i ;ilil; i, i;;, 1 ii l "r --rlii,iiil iiiiii'*; r;j;,;i:i;i :i i i, ;i,r;1:so

"i'llilli-iirjilij ; i;iJitii iii:,jiii iii,ilr L-r __j1ssYa" tn! p,l*ri3f, 
"r*,|o, 

tn-:z' 
- -.-is=siilil,l ii _iiii

GRAVEL (','i)= Ct D:O(i.,'n'1) =SAND(:4) = 6 D30(t'ii.l) =SIL-T(Z) = 5:. D6O(|.1M) =
CLAY { '.,: ) = .'l-3 COEF Ui,lii==

SOIL SYIIBOL= CL !.L.(::)
|ioISTURe(:4)-- 21 .6 rr.i.(:4) =19SP. GR . - 7..'; !

ii;:-t'i'.i{KS:

J



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE STZE ANALYSIS

PROJECT ; BULL RUN S. P.
FEATUREIASH FOND 1
STATION:
RANCE :

BORING: US-28
EL. 278fr,8-777 ,g
SAMFLE: I
DATE :2-6-85

HYDROMETER
U.S. STANDARD

OPENING( IN )
32 3/+ + Lg

SIEVE
NUMBERS

+g

P
E
R
C
E
N
T

R
E
T
AI
N
E
D

Lgl rsg La-L La-z
SIZE ( MI',I )

GRAVEL IY.J=
SAND( Z ) =SILT(Z) =
CLAY( Z ) =

FARTICLE

2+
6fr

g
-l
I

SOIL SYMBOL= SM
MOISTURE( 7)= 16. I
SP. GR. = ?.,67

REMARKS:

NP
NF

iiililll
iifi
itii

i

IJ
I

i

JLEN
IA-'7

DIg(MPl) = 9,97tl9
DSO( MM ) = g, !8/i?
D6ifr(MM) = A.4gLg
COEF UNIF=23.7

L.L,<y.) =P.I,(Z) =

I
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I TVA SINGLETON MATERIALS ENGII'IEERTNG LAEORATORY I

lcollsoLrDATED UNDRAINED TRTAXTAL COMFRESSIOI{ (fi) IEST I

FROJECT;3ULL RUl.i S.F. EL, 3T7g.Z-TZg,L i
FEA.TL.trE: ASFi FOND 1 $AMPLE : 1STATION: FART t4
RAl.fGE ! SOII- SYM:St't
BORil.)G 3 us-28 DATE :3-1 1-85

s
H
E
A
R

S
T
trtt\
E
S
S

T
5
F

AFPAREI.IT:
ANeLi=-'- ' =t4.9'COHESIOI.I= g.7trfSrF

i

i

21

s h-*__-e -*--6----S*----_]e4
NORMF.L STRESS TSF

6
S
H
E
A
R

s
T
R
E
S
S

T
S
F

EFFECTIVE:
Sfrb5;oi,==6 .Aorsr

RE},IARKS:

}'IORMA.L STRESS TSF



TVA SINGLETON MATERIALS ENGINEERII\IG LABORATORY
CONSLIDATED UNDRP.INED TRIAXIAL COI,1PRESSION (R) TEST

FROJECT : BUI-L RUN S. F.
FEA"TURE 3 ASH POilID 1
STATIO}I:
RA|{GE !
BORING :US-28
D 6'rEIVI?ltt
A
T

R+
S
T
R
trEz
l3

zi

EL . r'779.2-77g. !
SAMPLE : J.

PART Z4
SOIL SYl"l:Sl4
DA.TE :3-11-85

+,9 TSF3.9 TSF
T.g TSF

T
S
F --E--- M --I5----_--,f-----1

STRA.I l.I )i 4,9 TSF\r'
a

P
o
Rtrrkl

F
R
Es
s g

T
s
F

*?-F--+-_* l.g TSF

I
I

- tl ____: _____]__-sSIsis2s

RBYARKS:

STRAI N :1



Tennessee VaiJ.Iey A.uthority
5iq;leton t,iaterial:r Enqineeiinq Laooratory

Consoiidited tinoiainecj Triaiiat Ccniiession (tt') fesi

Project:
F e::iure :
5t:it ic n :
R:: r't' a
tir'r1 n'-

Br.r_L ftut; s.P.
ASFr t-0tiii I

U>-ZL1

::i . -;1t;')-?'7(l I
(-;:r.'.nl c:. !

I)r-r . ti ctL . q

L.L. (;;)- i:i'
LriLtlr;i')= .Ltio9

Tcstec 3yr : FILT

ilor,cuLec i;v: Ti.::'

.:i..i*",,'-i ;;' ; LZr'b
iiepc* Llate : l-11-85

l).].():)= IiP>Oii 5;,trliUt:l= Ijt:
Sp. Lr'. = 2,b7

Specinien liumbel
Initial: .

ivrOisture Uonrenr(%)
Lrry tensj.ty(pcf)
Vora iiilrio
Sac urraticn(; )

Beicie Shearirx;:
tioistut-e(y;) (af te i sacrrr.. )
Saturation(7")
I'ioi.sture(9',) (after ccns. )
Voic Fiatio (after cons. )

Final- l'-ioisture Corrter.'t(li) .

iiincr P;inciprii Slress( tsf )
I ja i1'; F.:'i nn r' n:: 'l Cf ra r r. / # a{r '\,'uJ(/r I J.rr r\,ri.j(rf JL!u55\ t->t /
Ef f . t4irr or Piin. Stres s ( rs i )
Ef f . t'ia.jor Pri n. :qt re ss l. tsr )
Tii.re to Failuie(nln. )
fiaie of 5t::ain(i;/nin. )
lipeci;:e n iieiElic(:_n. )
Specinen Ulaneiei:(rn. )

Snt:;r 5i-tcnr-rtli
A;;;;aler rt:
f r'iecclrre

'I
f

17. iJ

iu6.0
0.57?-

'ti ,l

i0(1. (i
l(; (;

tl li?r1

I r)lf I 'i'r\frvr\ L.\)-J
-r, h1( a t;f.'\
_/.+(/\ L...Vf

1 .t.r/ ^ ,'-\tr.LJ(/\ U.l>/ )
:, /, ril '; 'i?-\r.+2\ 4.-rl l

: I i .t

'i tr'
l rfl

t.'-\, t , . i..l-.--
t'.(:^ tli:V:ct_L_

i4.t
-r'( ?

6.iij( ri.tttj) !.4'/l
I.5',2( I.35) 1.7:i(
,.>2( q.]i) ) b.2)l

qfl qrl
Jv

tlt

0.0
0.0

Ll. t-.,(.;C

u.0

C.C
U.U

'l .' ':LA-Z
h /r/\^U. UtJLJ

U.C

rr.rjj) 0.ric( c.co)
fi '! riI ('i t'a( a ('n\(r. ig"l u. !,.Lr\ t) .L.u )
i.. 5l ) c. r)c ( 0. ric )
5.65) C.trL( C.CC)

Û

0. t-;C

I :\

L. eL

Lif Srress i<ar.ic
c(t:;i)-l C.tt+

) u -lit:

z

l't /
t/.()

I I-) ri -r

f-' if I r.

LiO.l

.,1
lL ->

I r-if 1 f 
',

u. )!)
1ri ',

t} .).e.

? rtr
l ,i)

3

1tJ. iJ

rU(). ()

-. i6+

')'t 'i

I tJU. (J

!(i-I
0. .+firi

l7 1l

a-! I ()
u. _!-1.:

i. qtJ

5cies s
,r( rsi )
u.7v
C. UC

I iCl\

i:





-------.iTVA SINGLETON I"IATERIALS EI.IGINEERING LABORATORY I
PARTICLE SIZE ANALYS]S 

IPROJECT:BULL RUN S.F. BORTNG3SS-7 !

FEATURE:ASH FOND 2A EL. : i
STATION : SAI'IPLE: GR. g2 

i
RANGE : DATE : 1.-9-85 i

U.S. STANDARD SIEVF
OPENING( IN ) NuMeLns HYD1OUETER

?3/+ +

LAl LAL

GRAVEL (Z\=
SAND(Z) =
SILT( Z ) =
CLAY( Z ) =

S0IL SY|'IBOL=
l-'l0ISTURE ( Z,> --
SP. GR. =

REIIAR}<S:

rgg
PARTICLE

4g 24fr

(MPl)

DIA( MM ) =
Dsfr(MM) =
DAA ( MPI) =
COEF UNIF=

L. L , <7,>
P.I . <Z>

P
E
R
C
E
N
T

R
E
T
AI
N
E
D

2
52
46
a

@.gr7g
g,a39/g
g. !33A
7,+

= l{P
=NF

s14

tt Irilf-iTr:liiir]-]*tilril

iiilll
lli1i1

ifi il.

I llill
tll
'll-1;l
!il
rtl
iit

--+tlril

lil

I
I

I

I

I
I

I
Lg

e. 65



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT
FEATURE
STATION
RANGE

BULL RUN S. P.
ASH POND 2A

BORING : SS-7
EL. :
SAT'1PLE : GR .33
DATE :1-9-85

HYDROI'.1ETER
U.S. STANDARD

OPENING( IN )
32 3/+ + LA

SIEVE
NUMBERS+ai

4g

3A

au)

7g

JIAR
LA-5tgz

T--1ilil
l,'i----'tlrl
l,

P
E
Rc
E
N
T
R
E
T
I
I'.{

E
D

Lal Lga
PARTICLE

Lgl
SIZE ( I{I4 )

GRAVEL (Z) =
SAND(Z) =sILT(:{) =CLAY(Z) =

SOIL SYMBOL=
MOISTURE( Z ) =SP. GR. = 2.65
REI"IARKS:VISUAL M L

DLfr(f1M) =
DsA( Mil ) =
DFr@( t'1f'1) =
COEF UNIF=

L.L.<Z'
P.I . <Z>

a
15
a5

a

g
a
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I

I

SINGLETON I'IATERIALS EI'IGII.IEERiNG LABORATQRY
PARTTCLE SIZE ANALYSIS

PROJECT: BULL RUN S. P.
FEATURE:ASH PQND 2A
STATION:
RANGE :

BOR I I\IG 3 SS- 7
EL. :

SAI'.IPLE: GR.34
DATE 3 1-9-85

HYDROMETERU.S. STANDARD SIEVE
OPENING( IN ) NUMBERS

P
E
R
11

E
N
I

R
E
T
AIrflr
E
D

PARTICLE SIZE ( MM )

GRAVEL (Z) =
SAND( Z ) =SILT(Z) =
CLAY( Z ) =

SOIL SYI'IBOL=
MOISTURE( 7.)=
SP. GR. =

REMARKS:

a
2

g8
@

DIA( Ml1) =
D3A(MM) =
DAg(MM) =
COEF UNIF=

L.L.(N,> =P,I . <Z' =
ML

2.65

NP
NP

JTflg
Ig--j

t_



SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT: BULL RUN S. P.
FEATURE: ASH POI.{D 2A
STATION:
RANGE :

PARTiCLE

GRAVEL (Z)=
SAND(Z) =SILT(Z) =
CLAY( Z ) =

U.S. STANDARD SIEVE
OPENING( IN ) NUP1BERS

taL

BORING:SS_7
FI
SAI{PLE I GR .35
DATE :1-g-BS

HYDROI'IETER

rg-L La-z
SIZE ( I"lM )

F
E
K
C
E
N
T

R
E
T
nI
N
E
D

g
c)

94
g

DLA( MM ) =
D3g( l''if4 ) =DAAiHm) =
COEF Ut.lIF=

L.L.<Z) =Tr.I.<Z) =

SOIL SYMBOL=
I'IOISTURE(Z)= *

2,65

NP
NP

REMARKS:



--l

I
ITVA SINGLETON MATERiALS ENGINEERING LABORATORY

FARTICLE SIZE ANALYSiS

P
E
Rc
E
N
T
P
A
S
SI
i.{
t:

P

R

E
ll

I
a

R
E
T
nI
NIlr
E
D

fr
zt
79
fr

31
L2

FROJECT : BUI_L RUN S. P.
FEATURE: ASH trOND Z^
STATIOI{:
RANGE ;

i

U.S. STANDARD SIEVE
OFENING( iN ) I.IUMBERS

ij -i"-rtirli
I l--i'--li I

!l
l---i--'-ritrill t__L _tit
i_Lt_

1*
PARTI

GRAVEL (2,)=
SAND(Z)
SILT(Z)
CLAY( Z )

SOIL SYMBOL=
MOISTURE( Z ) =SP. GR. =

IiEMARKS:

::
2. 65

CLE STZ,E (MM)

DtA ( Mi'1) =
D3@(1"1M) =
D6@< Mil ) =
COEF UIIIIF=

L.L.(:1> =P,I , </> =

BOR I hIG : SS- 7
EL. :

SAI'TPLE : GR .36
DATE 3 1-g-BS

HYDROP1ETER

t_



TVA SINGLETON I'IATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECT:EULL RUN S.F.
FEATURE : ASH POI'ID 2A
STATION:
RANGE 3

BORING: SS-7
EL. :

SAI'4PLE: GR .37
DATE :1-9_85

HYDROI{ETER
U.S. STANDARD SIEVE

OPEI-IiNG( Ii.I ) NU}4BERS

P
E
R
c
E
N
T

R
E
T

I
i\l
E
IJ

7

P
E
R
c
E
N
T
P
As
sI
N
\:

L@L

GRAVEL (Z) =
SAND( Z ) =SILT(ia) =
CLAY( Z ) =

SOIL SYMBOL=
I'IOISTURE ( i(,J =SP. GR, =

REMARI(S:

PARTICLE

SH

2.65

ra-l La-?
SIZE ( HM )

DLA( fiM ) =
DsA ( MYi) =
D6g(f4m) =
COEF Ui\ IF=

L.L.(Z> =Tt T ('/\ =r . ! , \ /t t

tdw
OJ
3g

o

@.a35,3
a. @sgs
@. I311
3.7

NP
NP

iiiiii

tgg
JLA9
t@-5

I

I



I

TVA SINGLETON MATERIALS ENGINEERING LABQRATORY
PARTICLE SIZE ANALYSIS

PROJECT:BULL RUN S.P.
FEATURE: ASH FOND ?.A
ST.A.TIOI'I :
RANGE :

BORING : SS-B
ft.
l-l- a a

SA.MPLE: GR.38
DATE :1_g-A5

HYDROI'lETER
U. S. STAI'IDARD SIEVE

OtrENING( IN ) }IUT4BEFS

ilN
llii
ilii
il;f

iiiilrl
il !l

illiifi
itii
iliIil,i

rlil
liii

i
_1

I

I

llrl
_L_j __ii+L

liiil;

P
E
Rc
E
N
T
P
A
s
sI
N
\t

+g
l-r I' t--iltl-H-+---tJtl\: i I I

Nlitil--ril\{r{ \!TT -'i -\:--

lii \#+\-||t|\ill ! \IT i--ilti

zflfr

i] i i 
I ii i- l-l1llfir-i.-t-i "

1iliiiii :]l1rl--]
il.ii]it-l li,rfr-T-r='
lil'jii f- i1,fi;-+a
\ilijii-+- ;t so

F
E
R

E
l'l
T

R
E
T

I
l.l
E
D

tal

GRAVEL (Z)=
SAND(Z) =SILT(74) =
CLAY(:4 ) =

SOIL SYI'IBOL=
I"IOISTIJRE ( )l) =SP. GR. =

REI"IARKS:

ililtl

taa
PARTICLE

_iillili I i I,tit_-f,2.
ta-L Lg-? ta=3

g
(fJ
37

g

slzE ( l'1t4 )

DIfr( MM )
Dsg( t'4M )
D60( f,ll.t )

o, 0316
g, o5g5
a, 3.549
4.9

:I
2.65

COEF U}{IF=

L. L . (:,a>

P. I . <',1>
= I'iF
=NP

I

I

I

_t



TVA SII\GLETOT{ MATERIALS ENGINEERING LABORATQRY
PA.RTICI.E SIZg ANALYSIS

FROJECT :3ULL RUI\I S. P.
FEATURE : ASH POI.ID 2A
STF.TIOI.I :
RAI.IGE :

U. S. STAI\IDARD SIEVE
( Il'1,)

1b

BORII'lG : SS-B
tr.lt-l- . .

SAI'IPLE: GR .39
DATE, :1-1O-BS

HYDROMETER
tat-

}]
E
R

E
N
T

R
E
T
J>lI
N
E
D

P
E
R
c
E
N
T

P
A
S
sI
itt
G

PARTICLE SIZE (MM)

GRAVEL (Z) =
SAND( Z ) =SILT(Z) =
CLAY( Z ) =

SOIL SYI1tsOL=
l{oIsTUREr,'4)=
SP. cR. =

REMARKS:

2
62
36

g

DIA( Mfl ) =DsA(t{t1) =
D60(1,1f"1) =
COEF UNIF=

L. L. (7.) =P-I.<'l> =

g.asa+
g.a6gg
fr. La22
6.4

:,1
2.65

i.lP
NP

L



r---
I

TVA SINGLETON }4ATERIALS ENGINEERING LA.BORATORY
PARTICLE SIZE ANALYSIS

PROJECT : BULI. RUNI S. P.
FEATURE : ASH PC|\ID 2A
STATIOI.I:
RANGE :

U. S. STANDARD SIEVE
OPEI.|ING( IN ) NUIYBERS

BORI }iG : SS-B
rf
l-lb a .

SAI"IPLE:GR.4g
DATE :1-19-85

HTDROMETER

P
E
Rc
E
i'l
T

lr
ET

a
A/'\I\tl'l
e
D

P
E
R
c
E
N
T

P

S
SI
N
G

GRAVEL oi> "- 4
SAI'iD(;{) = g
SILT(7:) = A7
CLAY(Z) = g

SOIL SYI,IBOL=
P4OISTURE( ]{ ) =SP. GR. =

REI"IAR}<S:

( I,1|1)

Dta( MP1)
D3O ( l'r'Pi )
DBA( rYY )
COEF UI.iIF=

L-,L,<Z> = i.lPP,I,(Z) = tlP*
2.65

I



rVA SINGLETON HATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJEET :BI.ILL RIIN S.P.
FEATURE : ASH POND 2 /\
STATION:
RANGE !

BORTI.JG:5]S_8
tr.fL-L- . .

SAI.,IPLE: GR .42
DATE :1-19-85

U,S. STANDARD
OPENING( IN )

SIEVE
NUMBERS HYDROMETER

P
E
R
e
E
N
T

R
E
T
AI
i.{
E
D

-L ijiii i ir 
j- 

illil"r i.t
Ta"

11
67
??

a

NP
NP

ttag
LA--j

GRAVEL (ZJ =
SAND( Z )
SILT(Z)
CLAY( Z )

SOIL SYI"IBOL=
MOISTURE( Z)=
SP. GR. =

REMARKS:

PARTICLE

SM

2, 65

t@@ ra-L ta-"
SIZE ( I.,IM )

DI@( MM ) :- @ .Q392
D3U(mil) = A.ll+l
Dsl@( MI.''i) = A. 5175
COEF UIIIIF=13. Z

L.L.<2,) -
P. i . <7,) =



I rve SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE AI'IALYSIS

PROJECT : EULL RUI.I S. P.
FEATURE:ASH trOND ?A
STATION:
RANGE :

U.S. STANDARD SIEVE
OPENING( IN ) NU"IBERS

P.A.RTICLE SIZE ( MM )

BORING:SS-9
EL. 3

SAMPLE: GR. 4I
DATE : t-1O-85

HYDROMETER

T-
I

F
E
R
c
E
N
T
R
E
T
AI
N
E
D

P
E
R
C
E
N
T

P
A
S
SI
N
G

+a

GRAVEL (Z)=
SAl.lD( Z ) =SILT(Z) =CLAY(:4) =

SOIL SYI"IBQL=
HOISTURE(7i)=
SP. GR. =

11
33
56

g

DlO( I'1M ) =
D3A(MM) =
DAg(l'1M ) =
CQEF UNIF=

*
2. 65

L.L.(Z) = l'lP
P.I.<Z> = NF

| 
-EmARKS:

L__

I

I
I

I

I



PARTICLE SIZE
FRCJECT:tsULL RUN S.P.
FEA.TURE:AsH POND ?A
STATION:
RAI',IGE :

TNEERTNg-l;
ANALYSIS

BORIi\G :5S-9
7l
Lg.

SAHPLE:GR.43
DATE :1-1A-85

HYDROi'1ETER
U.S. STANDARD SIEVE

OPENING( IN ) NUMEERS

iliil
ljiiltl
liliiri

+ +LA +@_fiiiffi
iiiiilll I iiiltTi il

li,.lTill- illlTli--lijli iri r iTitlli r ,

- i'+Li !-r- -t;'l-ij; i -
iilillilijjiiiiiiiiiFri illi lil
f f i'* il:i;l l-
-h..: i-itiii . ilillliiiiliiili;;l
ji|tiif 

i ]-tliiijj lr
rg1 taa

P
E
R

E
N
T

R
E
T
AI
N
E
D

P
E
R
C
E\:t\
T
F
A
S
S
T
J.

Nrr\3

::r-irf
iiiiiiilil'lli

='iff
o4*iiri

I

).4 {:l

I

iss
I
l
I

'64

iza
I
I

iaa
I

I

iso
I

Iqag
fA-s

=;i#iil
^^iiiii;li

GRAVEL o:) --
SAND( Z )
SILT ( ii )
CLAY ( li )

SCIL SY}IBOL=
HOISTURE( Z ) =SP. GR. =

REMARKS:

PARTICLE

f'r I

ilos

SiZE ( MM )

DlO(MM) =
D3O ( f{Pl) =iJ6A(MH) =
COEF UIIIF=

I t l'./\L-.L-o\/tf
El T l./\{ a J. . \ ,'. /

D
8

g2
g



TVA SII.IGLETOI.] MA.TERIALS ENGINEERII.IG LABORATORY
PARTICLE SIZE A}IALYSIS

FROJECT :3U!-.L RUI| S, tr.
FEATURE : ASFi PO|\JD 2 A
sT.r.TIOlt :
RANGE :

GRA\/EL(]/,)= 1
SAl.iD(::) = 57
SIL.T(7:) : +2
CL-AY(::) = fr

SOiI- SYMSQL.=S M
t.ioisTuRf il{ ) =SP. GR. = 2.. SS

REI{ARKS:

BORilic r 5S-g
r', o

iinplr,en"sr
D,\.TE : 1-8-85

HYDROI{ETER

frfr

SI EVE
TIUT,iBERS+o2 - -:l:t -,1,-, f-T--tQililil i i !

ilili '-{--l--]roillirlli'.:;::i.
- l-,

P
E
F?

E
i't
T
P

S
sI
i\l
G

E
R
cr
NIl1I
;J
-;t-

T
A

.L

l'l
f

D

ili
3A'-:.-*-'-- I --i-

i ;;.
ZDi--; i-

1 : ij i!'i | ' i'! l' , I

lof.i. l;ii ililllrllil,!:lil
AUL:IrJ-I. .l-.

!n4

: :--'- ---'7'Z
:'

, r - --T-*-Bg
'i

,l;.---ig@Itr: lr/l!t

i.r I ' t

irr-r,1. t -_t!OQ
Lfr-c 10-rta- t

SizE ( i,it.1)

L. L . ()(>
P. i . <:i)

DlrA(fif1) = A.frA7fl
IISO(F1i"i) = A.OAC'fr
D60(l1i{) := D.frAfrnt
COEF UIIiF- D .D

=NP
=N P

*__ _. -_ ---i



r

I

I
TVA SINGLETON MATERIALS ENGII.IEERING LABARATORY

PA.RTICLE SIZE AI.IALYSIS

_l
I

T]ROJECT : BULI RUFI S. P.
FEA.TURE:Fg'J POND ?A
STATICIII :
R.A.IIJGE :

;

GRAVEL (I) =
SAND(Z) =SILT(Z) =
CLAY( X ) =

BORiltc:SS-g
EL. :
SA.i'1PLE: GR.52
DATE :1-8-85

u. s. STANDARD SI EVE uvnDnMFTtrEl
OPENING( IN ) NUMBERS I ' I JJI \\JI It_ I I-'\

T:
E
R
c
il
T

P

S
s
i.
I'i
\5

, -,n32 3/4 4 Ig +A 2AA -t",uJlilitlt'|rilIlIIiffi|iiIiliil.iii-|_1;'
--rir,!ir'' i,l: iiiji iiiriiiti lli;i lii I iililiij_l--,"so'i';i':it ii;i:iri i. il:rrl l:l iri;l l:i:l,iii i

^^i;::'ri,i'iii''':ii'rr!!:,i,;',:Ir-^ ri,'::!il'iir:'I ri | |
-i--.1.t.1..--i -:-..-!:.
i: |:, ; , ' :

-.-l -.-...i - :-:-*J^--:24

,l

' i! 'iirl

ii
1

--*---'-'60
I

taai.'
s)l{J*

t : i ,i iri

P
trrt\

L

l.t

r:
L--r
I

l'
.L
l.t
l{r'}.
U

l

e

i

i

l:

I

F

il,i
I,i'i
lii,i
r i,l
l l,r

ijljl
gfr
CL

I
Ti

I'
j: ril: -.! .- I i-: .i- j-.8A
,t, i i:l'ii i ii;i i,; !,lj-j--isa,iil:ri i ,'i i,ll-lio.

i,iiij ii i r:i:iil i l-i rcn
r o- 1 1o-?- Lo=3

a

96
a

sizE ( f1r-i )

DIA(MM) =
D3A (mm) =
DAA(MM) =
COIF UN IF=

SOIL SYMBOL=
mOISTUR E(Z) =
SP. GR. =

REMARKS:

*
2. 65

L.L.<t'
P.I ,<l)

l\r
=NP

I
il

I



TVA SINGLETON HATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PRQJECT: BULL RUN S. P.
FEATURE:ASH POND ZA
STATION :

RANGE :

U. S. STANDARD

BORINGISS_9
Ff.
LL. 

'

SA}IPLE:GR.53
DATE : l*8-85

HYDROMETEROPENING( IN )
32 3./4 +

SI EVE
NUMBERS

g

LO

P
E
Rc
E
N
T
a
E
T

i
N
E
D

8A
i
tAAt+w
I

I

I

i3@

Iaz tar

GRAVEL (I) =
SAND(Z)
SILT(Z) =
CLAY( Z) =

SOI L. SYTIBOL=
MOiSTURE (l) =SF. GR. =

REMARKS:

g
q(]
+t

r,-1
Y.)

IA_ L

DlO(HN)
Dsg( I'iM ) =
DAA( HM ) =
COEF UN IF=

L.L,(l)
P. i . (7,)

fr,g2gl
9,9335
fr, r+6+
5.s

:I
2'.65

=NP
=NP

iliiiiiiiiirllilllll
iiiiliiliirr

iiilii
iliiilliitiiii
iiiilili
riliti

_ttag
Ifr- -j

PARTICLE SIZE (MM)

l



I

H{ Ct#:tgN-t'{*T ER{.ALS -ENeI+{-EER*N G- -t*BeRffi€RY- -lPARTIC!-E SIZE ANALYSTS I

I

T]ROJECT:BULL RUN S.P.
FEATURE : ASI-I FOND 2A
STATIOI\I :

RAI.IGE i

GRAVEL (1/.| = A
SAND(Z) = 13
SILT(Z) = A7
CLAY(:{) = g

SOIL SYI'1BOL= CL
I'{OISTURE( Z ) =SP. GR. = U.6S

RE}4ARKS:

.TJ. 9. STANDARD SIEVE
oq$INc( IN ) NUmBERS

3/+ 4 Ig

BORING : SS-9A
r-ltrL.
SAMPLE : cR .+4
DATE I t-7 -85

I{YDROPlETER

2A@

iilTit
ifil t t'
itilti

P
E
Ef
l\
f1

E
N
T

R
E
T

I
N
En

P
E
R
c
E
N
T

P
A
s
sI
N
G

rsl ;aa LA-L
PARTICLE SIZE ( },1M )

DI@ ( f,1l'1)
DsA(MM)
D6@ ( f,lFl )
COEF UNIF=

L.L.<Z> = 37
F.I.<Z) = 14

raa
JTg&
10--t

L



r
I

I

TVA SINGLETQI.,I MATERIALS ENGIT-IEERI}{G I-A.BORATORY
PARTICLE SIZE ANALYSIS

-__t
I

I
i

P
E
Rc
N
T
P
As
sI
t\
G

PROJECT : BTJLL. RU|'I S. P.
F EATURE : AsH POI.ID *? A
STATI,QI.I:
RANGE :

PARTICLE

GRAVEL (7.)=
SA.ND t:4 ) =SILT(:{) =CLAY(7:) =

RORIi.JG : SS_9.
EL. :
sA.f1FLE3GR.45
D.ATE :1-7-85

HYDRO}iE]'ER

( i'IY )

::l

:'-i'-*--,' -. - -------SCI
:: , i, ,: r

A-

= 16

P
E
Rc
E
N

It

t?
E
I

AI
NL
D

!

!

I

I
.. 1..

r ::

-:- -r:.'
:ili;r,:,
l: ;il;., +itliirlijl

ii;i';iii:tiiili;llilliiitii-ii
tfrs

'l

5f'
+6

g

Dlg ( t"lM )
D3C1( P1i'l )
D60(f,if1) :-
cof,r: uFiiF)

t | (1/\
u.!

F, i; {i'l)

fr.aflagg.a!fr3
0.3584
Lgg

SOIL SY}1BQI*=
I1CISTURE(7i)=
STr. GR . =

RET1ARKS:

sl"i

c. tfJ

{

L__



TVA SINGLETON T1ATERIALS ENGINEERING LABORATOFY
PARTICLE SIZE ANALYSIS

PROJECT:BULL RUN S.P.
FEATURE:ASH FOND *2A
STATION:
RANGE :

U.S. STANDARD SIEVE
OPENING( IN ) NUI'IEERS
3? 3/4 + IA 4A Zgg

PARTICLE SIZE ( I-1I'1)

GRAVEL (Z}=
SA.ND( Z ) =SILT(:{) =
CLAY(Z) =

;ffi-ffilTii- ;E
; [= N'F

ffifi*-_,itff ;F:ffi1[iill-iffiffif*--*F=" iH* ilj16F-,f,iri; -1r1', 
$

BORING : SS-SB
?'l .LL.
SAMFLE: GR - A6
]]ATE : L_7 _85

HYDROP1ETER

P
E
Rc
E
ll
T
P
r\
S
SI
ttll{
G
=;#+iH* ilii,ir-r#i.lr* ii#'; g

:tffiffilffiHiffiffi1^'
. ijjinij '-"Nir- 

*i "iiiliiii i ritillllilil;ilffi :' rtiill.L ---tiiijii-Li-"ij i i i i iIiliilti liliiiiii iilllltli iiiiiriiI I

VaLfrC tgT
__ui.r LL t_r _{__-i i I uj_Lr_r_i il ur_rJ__J rcg
tg@ tg-t tA-? tg=3

4
7A
26

g

DLO(MH) = 9,fl.337
D3fr(MM) - A.A93A
D6gq,1i"i) = A, +frZS
COEF UNIF=IJ. , g

L.L.(1/.> = l.lP
P,I.(7.> = l.lP

SOIL SYMBCL=
i"ioiSTURT(/,) =SP. GR. =

REIYARKS:

:I
2.65



TVA. SII.IGLETON MATERIALS ENGINEERING L.ABQRATORY
PARTICLE SIZE ANALYSIS

P
;:

l'{
I

o

I
t.l
F

L)

7g

P
E
R
c
E
Ir
T

P

s
sI
N
G

PROJECT :BULL RU}I S . P.
FEATURE: ASF| trOND 2A
STATION:
RANGE :

GRAVEI-(14)=
SAND(ia) =
SILT (:{ ) =
CLA.Y(:{) =

U.S. STANDARD SiEVE
OPEI.IING( IN ) NUI"13ERS

BORIi\IG 3SS_SB
f-t .
t-L- t

SAMFLE: GR. 47
DATE : I_7_85

HYDROMETER

(MM)

g

"gafr
a

DIfr( Ytll ) =
D3O(MM) =
D6O ( MJ'1) =
COEF LJ}.IIF=

L. L. (Z> =
P.I , (':l) =

SOi!,- SYMBOL=
ilOISTUREt l{ ) =SP. GR. =

REIIAR}<S:

CL-CH

2.55

l-g
25

I

I

I



I
SII.IGLETON MATERiALS ENGINEERING LABORATORY

PARTICLE SIZE ANALYSIS

FROJECT : BULL RUi.{ S. P.
F EATURE : ASH PO}ID Z A
STATION:
RAI.IGE 3

BORING : SS-98
Ei-. :

SA}1PLE: GR . 48
DATE : t -7-85

HYDROI"IETER
U. S. STA.}.IDARD SIEVE
'EN il\G{ l1'1 1 NUmBERS

P
tr
Rc
E
N
T

R
E
T

I
t\ltr

E
u

P
E
Rc
E
N
t

P
A
s
S
I
Fl
G

PARTICLE SIZE ( T'li.,I)

GRA\,/EL (Z) =
SA.I\ID (:4 ) =
sILT (:4 ) =
CL,A.Y (,1: ) =

S0IL SYMSCL=
IIOISTURE(73)=
SP. GR, -
RE}IARKS:

@

14
86

u)

DLA ( i"111) =
D30 ( Mi',l) =
DBA(MM) =
COEF LJi.i iF=

L.L.(7> =P.I.<',4> =::
2.65

+3
?a

I
I

I

I
I

I
t
I

I
I
t.

OPEN iI.IG( II..I I
3? 3/4 + @4,o?



r"
l

i
TVA. Sii'{GL.ETOi.i i"Ir..Tf,RiAI-S ENGII\IEERIIiG I..ABCRATI]RY :

PARTICLE SIZE A.|I.A.LYSIS

{

;l
i

i

i

r
Ea-
t\

. f'r
!r

'''L.
t\l' lr-r
I

13I
Ar\r5
S?I

' f-ll'l
11\:

PTIOJE,CT : BULI- RU[\I S. P .

FEATURE : ASH PQf.lD 2 A
STATIOI.I :

RAI'IGE :

SORING : SS_SC
EL. :
SAIIPLE:GR.49
DATE : 1 -E-85

HYDROMETER

rg- I tg-z
SIZE ( MI'1)

U.S. STANDARD SIEVE
OPENING( IN ) NUI1BERS

-1a
I:lo

i8A

3g

I

lfII
t-

R
f-r l

l\fIrT
I

TI

A'i
t\
E
D

Lt_il 70

GRAVET- (/.)=
sF.i'lD(7:) =SILT(}:) =CLAY(Z) =

SCIL SYMBO"-=
I'IOiSTURE(l{)=
5iT3. GR , =

LAa
PARTICLE

GP_ GIl

tat

63
4tl
!1
a

Dlo(l4M) = g.frzgg
D3a1(i'1M) = 2.3125
DS6(l1i'1) =19.4815
COEF U'\liF) J-frA

L.L.<:'l) = fiFP.I.(ii) = I'l'lr



TVA SINGLETCIN MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT:BULL RUN S.F.
FEATURE:ASH POND 2A
STATION :
RANGE :

U. S. STAI..IDARD
OPEI.III.IG( IN )
32 3/+ + Lg

BORING : SS-SC
EL. :

SA.MFLE: GR, 5O
DATE :1-8_85

P
E
Rc
E
Il
T

R
E
T

I
i\l
E
D

7

6

F
E
R

E
N
T
p
/F1

S
SI
N
tt

ar '!' t-l , t-ottr vtr
l,,.tuMBERS HYDROT1ETER

+a zfra

ra-z
ttafl
10-.siaz ta!

-f -tiiinil
J__ llili iJl

l_ liillill
IE'A

PART ICLE

GRAVEL (Z)=
sAi\tD (:{ ) =SILT(:4) =CLAY(:{) =

SOiL SYMBOL= CL
I{CISTURE(l{)=
ST]. GR. = 2.65

REI1ARKS:

sIzE ( f,1l'1)

DIA ( Pii,l) =
D3A(|'1M ) -
DGO(i'111 ) =
COEF U}IIF=

L. L. (7>
P.i.(.,u.,

o
13
a7

a

= /"6
=??

i_



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

trROJECT: BULL RUN S. P.
FEATURE: ASH POND 2A
STATION :

RANGE :

U.S. STANDARD
OPENING( TN )

BORiNG:SS_I.1
flrLU.

SAI,1trLE:GR.54
DATE 1 1_8-85

HYDROi'1ETER

liiiilii
iiiiiliiij
iili

3Z + +LA
SI EVE
NUMBERS+a2

P
E
R
c
N
T
P

S
SI
N
G

3A

4A

P
E
R

E
N
T

E
T

I
N
E
D

a

stafr
ra's

ES (mm)

DLg ( illl) =
DsA( l,iiY ) =
D6A ( i"1|,1) =
COEF UNIF=

L.L,<Z>
P. I . </.)

a.a?*33
a . a+g+
a, 1332-
5.2

GRAVEL (Z) =
SAND( Z ) =SILT(Z) =
CLAY( Z ) =

SOIL SYXBQL=
MOiSTURE(14)=
SP. GR. =

REMARIIS:

I
37
+z

a

:I
2, 65

=NP
=NP



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

PROJECT : BULL RUI! S. F.
FEATURE:ASH POND 2A
STATION:, RANGE :

U.S. STANDARD SIEVE
OPENING( IN ) NUMBERS

BORiNG:SS-1].
fl'
L-L- . .

SAMPLE:GR.55
DATE :1_8_85

HYDRO}1ETER

illiiillrl
fr

1

*. ttl r LLL.I--L.-_ llu..l_r-L_r _t _JIlu I- l _r ._l_ .-.li.l Ll l_l_l L l 1 aaral raa rs-I LD-z 16=g
PARTICLE SIZE ( MI'1)

P
E
Rrt
E
N
T

R
E
T

I
N
E?\
LJ

P
E
R
C
E
N
T
P
n
S
SI
N
G

soll++i+l--iii,ij].s lilli il i N1 +i L ili,:-H=ut"iffi 
1 1r 

+ ; ; -*'r-i ; r- H--i-++.,.=t
efi-i--f i ;ii,: il i iiiil' : i lili';1' ' ir 

'' 
.---: -

i;;;,:ii ! i i :: : li, iii ili,iii:1 ,ii, 
--' *+n

SOi l- ,ii.i -i ,t --; , , ;; L-+':f -l i - -,i---;-1-15Oitli:l- :;;.i 
' -- 

--,'ll ,--i:rlll I - -'r---1-;15o

l.+; iii'r;1, I ,,i i;i i iili,l: : i, ;,-i oa

#*i 
;i,iii rli,i'[i-,i-ii"; i,i, "

ffiit t iiliiiii i;iiiii i iiiiiii:i ';::t-i--;ss

iltLLLi- iiiiLirt L-lililI I l I liiiii I i i iiiil'in;:

GRAVEL (Z)= A
SAND(Z) = 2+
SILT(Z) = 76
CLAY(Z)

SOI L SYI-,,IBOL= PIL
MOISTURE(Z)=
SP, GR. = 2.65

RET1ARI.<S:

DTfr ( MPi )
Dsfr ( Mr1)
D6A ( I.,im )
COEF UN IF=

L. L , <:1)
P. I . (:.1)

=NP
=NP

I

L__
j



rVA SINGLETON I1ATERIALS ENGINEERING LABORATORY
PARTICLE SIZE AI\ALYSIS

PROJECT: EULL RUN S. P.
FEATURE: ASH POND iiZA
STATION :
RANGE :

U. S. STANDARD
OPENING( IN )

BORTNG ! SS_12
EL. :
SAMPLE: ER. 56
DATE : L-8-85

P
E
R
C
E
N
T

E
P
T
AI
N
E
?.1

l$]jtlll-_ffi11]f[ ffinffi."I tiiix'.i i- iirtiiil i ltitj+ii|*
T -ii rjiil-, fiiiii-i--tffiisa
i i;ii 

-i 
r-b#ii+ir -lii,l'-l; i+o,4 1-i-\i|ili i-i 

-]ri;:*
+ - iir-i ,i - \Nli rj j--]l;r-*+-, --6o

I in 
i i fli-'-l#lf : - is",;,"

--i ilii"lLLLl- --ll+iri l- i - uii:r-f-*-i""i iiiriri' 
lliti lli I illlllii-i--r;;

|fi.'lil j jiii[ij I ]iiluil-L--j,,s
tAA tg-I tA-Z tA=S

.RTICLE STZE ( MI'1)

SI EVE
NU}1BERS+g aa,fr

HYDROPIETER

DLA(HI'I) = 9.A357
D3a(MPI) = g.@677
DBA(t'lf1) = O.LagB
CQEF UN iF"= 5 : 3'

L.L,tZ) = NP
P,f r(l) =-t'rP

itilitil
_.-:.'-jLLi_L-

iiiiilil
- i[Lli:-L-

:i;l;lil
--il1-J. iiliiil;l

:li'lri---:tri T I -r--1-

iiillilll
- :Tif , i-i-l--itilirlil

iiilil-i-i
lltfll-ll-
iiililtr

taL
PAI

?
6+
33

a

GFIAVEL (Z) =SAND(l{) =SILT(Z) =CLAY(Z) =

SOIL SY|'IBQL=
MAISTURE(){)=
SP, GR. =

REI"IARKS I

si'l

2,65



LABORATQRYTVA SINGLETON I"IATERIALS EIJGINEERT NG
PARTICLE SIZE AI..IALYSIS

PROJECT : EULL RUI'I S. P.
FEATURE: ASH POND EA
STATIOI.i :

RANGE :

BCRIi'IG : SS_ 12
L-L . .

Si.IYPLE:GR.57
DA,TE : 1-8-85

IiYDROMETERND.
,i )
+
Ir 1itl
T.T--Ti;t;i

S'
G(
'4

SI EVT
I'lUllBERS

4A

P
E
Rc
E
t!Ir
T
P
A.
S
SI
f\llr
\J

LA

gg

I

BAL

GRA.VEL (l) = A
SAND(:4) = +
SiLT(Z) = 96
CLAY(:4) = A

SOIL SYMBOL= ML
I'lOISTURE ( l1) =SP. cR. = Z. 65

REPIARKS:

P
Et-
t\
11

t-
\lI'l
T

T
TL
li
ET\IJ

38

+g

ll
ii

:l : i
ll

.r;l

,ri :rj;

;,iir,;,:,tii,iliii';ri:{'r:tol:Fi'i I i' i i; ' r: i,:l i, iii:i,li i-i:;j'l':i:"'ii:iriirl,llllr,lliil;l i j , r;

olig:-i i-i lriil.i i i.i;_r i;l iliitiiit iilii:LtJ__joliH:_i i_i lriit.i,i i;i,l i;l iliitjiii tiliiiLj_L__jr!A( LDL LAg tA* I i'ii' ' *- 
|69g

P,A.RT iCLE SIZE ( MI,i )

i riitiifi i-="

DJ,A ( Hf'1) =D3A(fim) =
DAO( MI'1) =
COEF UNTF=

L.L.</.) =P.I .<l) =
FIP
NP



TVA
l------
ISINGLETAN MATERIALS ENGINEERING I-ABQRATORY
|PNRTTCLE SIZE ANALYSIS

P
E
tr,l\
c
E
N
T
tr
A
s
SI
ll
t:

'ffi mL,mri1Ktffi ililff mLtimn:-n'rilii 
i-Fi T- 

i ill li i i|'} f,if i r-i-liiiu-r- ljlilitir "
]xffiiiffi*ffi--trll .- ifil::: H
'1fr1 , t_r,ill11ifr;iirii- *]i 

i-, -i =' E

"+-f-r-r,*iri; i ii',;' 
i+ ;,iii' . ;i.-;'j-i lt* FStiTT .ffi;-+*---'-, \-tl* = ---';1i, 5o B

PROJECT: EULL RUI'I S. P.
FEATURE : ASH POND Z.A
STATION :

RANGE :

GRAVEL (Z) =sAi\lD(z) =SILT(Z) =
CLA.Y(Z) =

BORilic r ss-l-3-
EL, t
SAI1PLE:GR;58
DATE :1-8-85

HYDROI"IETEil
U.S. STANDARD SIEVE

OPENING( IN ) IIUIIEERS

i:i,l I Iririiil

PARTIC!-E SIZE ( T1I1)

l-iil, rii i r,li,.. i. i ,:..i ,,- 
t\,,,,, ,-. ,.i i i :: E..tIilii1;;11 

1; i- 
*li-' I ,-I'i-l :-,il:iriloa IgaFj-* ;t,--, i- - -;-'1-;-i, --*l-*,*i ---- 'i iA $

=rH,-i- i,i li-i-l*,i-' i : '; 
r.ii '---,i-i-i-.i-J*r F

,,rij+iiii i+iiilii iii i;'l i iiilili-l.ilj Il"'
;HJrIL ,g,Lr 

iii $ii'iiJ_r,j ii,HJ*!j*

L
65
34

nx)

DI@(mm) =
DsA ( Hil) =
DAA(MiY) =
COEF Ui.iiF=

L. L. (:1) =P.I.<7,) =

a , as3l
a.a63a
g. tB56
5.6

SOi L SY|"IBOL=
HOISTURE C() =SP. GR, =

iTEMARKS:

:'j
2. 65

l{P
i\lP



_:
I

I TVA SIi.tcLETOtl MATERIALS ENGINEERINGI PARTICLE SIZE AI\ALYSIS

PROJECT; EULL RUI\ S. P.
FEATURE : ASH POND 2A
STATIO}.I :
RAI.JGE :

U. S. STAI'IDARD SIEVE
OPEI']ING( IN ) I.IU}4BERS

'-ftiii i; I ii;iii : i li:i;:i r r i;iilri I i:i;iri j i i--a4;$.* - ;ri-.r-. I-* .i+.i1i , i -f--l--l i -;-'tn'q1}--.1+aoTT_t* ; :irTrl I Tl",l i : l;jil-', -1'nli1-r-;,,4a
sai]i+ i -:': ;'i--r-jii - -_ -li++'i i -i,--, 1 ,-:sai;i'l ,:, iiiii;,,i ili ; :, ,,i;rii, i;:,:ii:i ,

{rir''i, iili,i.. i,iii ,,oafirl 
-__f,pi 

,i--i+i; 
1.l',.i.:..!.;|i.ii.'ii.l:;::i,i'i.;

i-:'ll -i-r+; ;- -:fi--, :-+T,l-.1-'7a

ilil]I
--!-.--,

ri

taL

GI?AVEL (I) =
SAl.lD(:4) =SILT(11) =CLAY(Z) =

SOI L. SYMSOL=
MOISTURE(.2 ) =SP. GR. =

REPIA.RKS:

tag
PA.RTICLE

LA- !
SIZE ( MI'1)

DlO(fiH) =
DsA(Mm) =
D6A(PiFl) =
COEF UNIF=

L.L.(N) = t{P
Tr.I,(2.> = l{P

BORING: SS*].3
EI
l-(- .

SAPIPL.EiGR.59
DATE :1_8_85

I.IYDROMETER

LABORATORY

F
Ft-
R

F
Itt\T
I

t-
I
I

i
It;
Tft-,

P
Erf

E
N
T
Y

S
SI
i\l
\J

irll'l ili-'jiiliill
_tilr_

a
4

:JC
a

l{r.-

2. 65

L__



TVA SINGLETON I-,IATERIALS ENGINEERING
FARTICLE SIZE ANALYSIS

FROJECT : BULL RUI.I s. P.
FEATUREIASH POND 2A
STATION !
RANGE !

LABORATORY

BORJi\iG: US-$A
EL, :8O3. 9-891 . 4
$AMFLE: 1
DATE !2-6-85

HYDROMETER
U.S. STANDARD SIEVE

OPENING( IN } NUI',IBERS+ +Ig
fl

il

F
E
F
C
E
N
T

R
E
T
AI
N
E
D

P

Rc
E
N
I

P
A
Sc
I
N
G

lliill
ttl

i[

6
32
+L
?7

I
I

TEl Lf,-L
SIZE ( I''IM }

_L_j Leg
7 (n-.'g1

GRAVEL ()l) =
SAl.lD(Z) =SILT(Z) =
CLAY( Z ) =

S0IL SYMBOL=
|',iOISTURE(Z)=
SP. GR. =

REMARKS:

ML
?T,?

".79

D10( MM ) =
D3g( Ml"l) =
DA?(MM) =
COEF UNIF=

L. L . <Z'
F. I , <7.'

=39
=12

I

I
I

I

*1

PARTICLE



TVA SINGLETON MATERIALS ENGINEERING LAEORATORY
CONSOLIDATED UNERA]NED TRIAXIAL COMFRESSION (R } TEST

FROJECT I BU[.I. RIJN S, P r EL, t 798; E-797 . 5
FEATLIRE I ASH PONE 2A
STATION I
RANGE I
BORING 

'US-SA

SAMPLE T2
FAFIT tz
SOIL SYl4 r t't|.
DATE t2-14-Bs

It
H
E
A
R

As''.
T
R
E
Sq

z
T
S
F

AFFARENT I
ANGLE-'- ' =24.a'COHESION= g.63TSF

NORMAL STRESS TSF

REMARKS:



REMARKS '

TVA SINGLETON MATERIALS ENGINEERING LABORATORY
UNCONSOLIDATL! UNDRAINED TRIAXIAL COMPRESSION(R ) TEST

FROJECTTBULL RUN S;Fr
FEATURE'ASH POND 2A
STATION I
RANGE I

BORING IUS-9A

| 7gg , n-797 ,3

STRAIN

SAMFLE
FART
SOIL SYM;ML
DATE :2-14-Bs

D
E
V
T
A
T
o
R

S
T
R
E
S
S

T
5r

I
I
I
I
I

I
I
I
I

REMARKS I



Tennessee Valley Authority
Sirgleton h'laterials Engineerino Laboratorlr

ttnconsolidateo Uncraineu Trlaxial- Compression G?) test
F: n icr-i.
Feacure:
Statlon:
iiarpe :
i:loring :

ELLL iiUi.i S.P.
A5i-i F'(;iiil 2A

US-9A

Testec; 6y :
E.L. : 798.C-797.5 Cor'tputed [iy:
Sar,rpit:: 2 Cireckeri tly :
Part z 7 iieport Dat.e:

TAL
I'ihD.

ff?
2-L4-85

Soii SybmboL= t"il
Sp. Gr. = 2.7

Specimen l(umber
Initi.al:
I'loisture Content(96)
Dry Density(pcf)
Voio Ratio
Saturation(%)

[iefore Sheariryl:
l':oisture(5.i) (af ter satur. )
Saturation( !6)
tloistu::e(9i) (af'uer cons. )
Void Ratio (after cons. )

Fi nal l,1o ist ure ConL ent ( gj )

I'iinor Principa j. Stress( tsf )
l4a jor PlincipaJ_ Stress( t,si)
Ef f . l',iirror Prin. Srress( tsf )
Ef f . l4a jor Frin. Stress( tsl)
Tirie to Faiiure(min. )
ilace of Strain()./r,rin. )
Specrrerr lieigrii: (rri. )
Sl,ecir;ieri Jiar,teter'( in. )

Si,ear Screrrg -ulr

Apparent
Ef fective

l,iax Uevlaror Siress
Ueil. c( tsf )
24.6 U.cf

lrax Eff Stress liacio
ttcg. c( tsf )

L. L. (t6)= 42
010(mr,r)= 0

1
I

)o.7
87.6

0.923
89. rl

::
?l c

1. 01

4(l
v-zr

i. .+L

z

"'l c

86.3
n aq?

>u.4

s1-.t

2"C?_

\t-lL

I .4t

P.l-. (i5)= I3

i') f]

86. B
f I tllr -{

9I.7

=l-,,

(:'<l:

7n

a.'2t)
)-!)
1.4l

4

0.c
0.0

0. c00
0.0

::
C.C

8. C0

'::'

f,

L. {l(,
3.i-=
i..'ii



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
CONSOLTDATED UNDRAINED TRIAXIAL COMFRESSION (RI TEST

FROJECT:BULL RUN S. F. EL, I 7gg. a-797 , 5
FEATURE I ASIi POND 2A SAMFLE i2
STATION I
RANGE :
EORING :US-9A

PART

S
H
E
A
R

S+
T
R
E
S
S

2
T
S
F

APFARENT:
Atqel-ri-" ' it t . o'
COHESION= 1 .zATSF

EF;FECTI /E I
ANGIE' - ' rs4.4'
COHESION= A,frLTSlF

SOTL SYM 
'MLDATE z2-74-85

--6--*-= 1n
NORMAL STRESS TSF

S
H
E
A
R

5+
T
R
E
S
S

REI"4ARKS I

NORMAL STRESS TSF



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
CONSOLIDATED UNDRAITIED TRIAXIAL CQMFRESSION ( R ) TEST

FROJECT S tsULL RUN S. P. EL,
FEATUREIASH POND 2A SAMPLE

:798 ,fr-797 .S

STATION 
'RANGE t

BORING I LIS-9A
D6
E
VI
A
T

84
S
T
R
EgZ

PART :3
SOIL SYMIML
DATE r?--T4_85

7:8
L,A

TS
TSF

T
S
F

F
o
REI
P
R
E
S
S

a
T
S
F



Tennessee Va11ey Authority
SirgLeton Materials Engineering Laboratorl,

Consolidated Undrained Triaxial Compression (fl) Test

Prn ipnf .

F=of r rrc.
St.atiori:
R= nno..",vu
tioring :

BtLL RUN S.P.
ASfi t{ltiD 2A

US-9ri

81. : 798.A-797.5
SanpJ-e: 2
Part z 3

L. L. (,6)= 42
010(mn)= 0

Tr:stec; tsy : TAL
Conputed tiy: illiD
t)treckeri By : W,>
ileport Date: 2-14-85

p. i. (%)= 13SoiI Syt;r,rbol= t4L

Sp. Gr. = i.t

Specimen llumber
Initrai:
l"ioistule Content(X)
Dry Density(pcf)
Voici Ratio
Saturatiorr(%)

trefore ljhearlng:
l'loisture(?i) (af ter satui. )
Saturation(%)
Moisture(9i) (after cons. )
Void Ratio (after cons. )

Finai l{oisi:ure Content(9i)

l4inor Prlrcigi1 Stress( tsf)
l"iajor Prircipal. Stress(tsf )
Eff. Minor Prin. Stress(tsi)
Eff. l'1ajor prirr. Stress(tsf )
Tine to Failure(nin. )
iiate of Strain(?{/min. )
Speciren Heighi:(in. )
Specimerr Dianet.er( in. )

Sfiear Strength
n,. ^ ^ -.-.-t,-t+Jpdltrt lL

t ffective

I

32.I
il6. tl

4.943
92.1)

34.9
100. n
34.2

o,92?-

J-. U.L \
4. 

'r_ 
(

t. l>\
4.56(

9L't

v. zu
? l?

1.41

/-

32.7
86.5

0.948
93.2

IUU. U

)z-- L
c.e67

37_.9

z.ul\
o.u/\
1 A1 (

5.67r
9A

U- ZT)
? I7

1. 41

Siress
,ar'r,-€\L\ L5r /
I.2A
0.01

?-{ 1'}
JJ.v

85.9
o.952
92.5

a\ l-JJ.\J

i00.0
33.ti

0.9Ct:
3?--t)

2.a2) 3.A2(
5.]ii) 7.26(
(l a-r'l I qc1
\)./a-l tt/J\

4.C-c) 5.7i\(
At)

n ?r'l

4t{J. !J

i.41

r_. r,Jl. /
2.94)
o.43)
z.)/)

4

0.0
0.0

0.000
0.0

0.0
0.0

33.6
U. UIJU

11 nU.U

3.o2) 0.00( 0.c0)
7.A3) 0.00( 0.c0)
I.2e) 0.c0( 0.00)
5.JA) 0.riO( 0.cc)

0
0. cc

" 
l"

t.lJ

''Li I
l.aI

l4ax [)eviai.or
L/eu.
r1. c
)t+. t+

liax [ff Scress itatio
t eg. c(tsf)
19.9 0.33
33.?_ o.24



TVA SINGLETON

PROJECT 
' 
EULL

FEATURE I ASH
STATION t
RANGE I,

RUl.l S; P i
POND 2A

BORiI'IG ! US-SA
EL, t798.5-79S.O
SAI"{PLE:2
DATE :2-24-85

MATERIALS ENGINEERING LABORATORY
DIRECT SHEAR TEST

s
H
E
A
B
S
T
R
Es
S

T
S
F

S
H
E
A
R ?,g
S
T
R
E
Ss l.a
T
S
F

3tfr

{4, L 9.2 9.3
HORIZONTAL DEF. TN.

i | | ..' iI' . i_-"__._ ______ _-l _ _ -_z-/'ri./t:./

r_______r _T___T__

I q5SEEFVE: _ J.

I coHrspoNSl! +?t rsF 
.. .+

j

\ .z':/
i ,/'

F'
/'i

a

i
I

iL -,_-!_

w L,g z,fr 3,A +.9
NORMAL STRESS TSF

REMARKSI TESTED AT NATURAL MOISTURE CONTENT

fi.2



Tennessee Valley Autitorriy
Singleton l4aterials Engineering Laboratory

Direct Slrear Test

Prrr ipni.
Feat.ure:
Station:
Raryle :
iicring :

UULL iiLii'.i S.P.
ASil f-Iilrtj 2lt

U5-94

Tt:stec By : CBE GtiL
Cor,iputeC 8y: I'iFiD

Clreckerl 8y : €-
iieport Date: 2-2t+-85

S;:. Gr. =2.7OType cf Specinen=UNDISTUitB[t)
Soil Synbol =l4L

Test f,,lo.

Initial:
l.ioisture Content (%)
Dry Density (pcf)
Void Ratio
Saturation (%)

Final:
I'ioisture Content (ti)
Saturatio n (1'.)

Normal Stress (tsi-)
Fiax. Sliear Stress (isf )
Tine r.o Fti:_iure (nin..1
riate of si',earrnq (rn.,/r,rr_ri. )
Specir:ien rterUlit, 

-( in. )
Speciren liitrrnerer (rn. )

Sirear Streng -uir

Effective

Renarks;: TE:;T[D AT tiATtriiAl

L.L.
P. I.

3I.4
88,4

0.908
/J t J

29.9
99.O
1 

^ 
r\

.L. UU

1. U7
lr'rq

0,Ouub
4.7't7
2.502

Angle (oeg.
-{l q
JL. t

l.itiISTtifiE cuiiTEtiT

81. t7?8.5-7 ge.C
Sarnple: 2
Part : i

(u)
(r()

I

29.7
91.0

0.852
<Jh ')

26.7
ti9.5
2.AC
I-7 4

I q'(

c.00tlb
0.7)5
2.5A8

Cciresion
4.47

29.2
92.8

0.8i7
96.5

21.A
91.3
3.C0
2.3'2
2tLt

0.00119
0.74t1
2 ttQ(;

(tst)

U.U
t:n

0. ccO

C.C
C.G

C. CC

C. CO

C

O. LCC:
C. CC!
U. UUU



r-
i rvA SINGLETCN MATERIALS ENGINEERING LABORATORY

PARTICLE SIZE AI.IALYSIS

I

I

I

I
I
I

i
FROTECT: BULL RU}'I S. P,
FEATUREsASH FOND 2A
STATION:
RANGE 3

U.S. STANDARD SIEVE
OPENIl.lc( IN ) NUMBEFS

PARTICLE

GRAVEL(7)=
SAND( Z ) =
SILT( Z ) =
CLAY( rZ ) =

BCRII'lG t US*9 A
El-, t 798, 9-795, g
SAMPLE 

' 
2

DATE :2-5-85

HYDROMTTER

( I"lH )

-p
I

--ll g

+'r
i

+2

P
E
R
c
E
ll
N
T

R
E
T
,..i
ll
N
E
D

F
E
R
c
E
N
T
P
A
S
sI
N
G

SOIL SYMBOL= ML
MOISTURE(ZJ= 25.1
SP. GR. = ?,7fr
REMARKS:

D!fl( MM )
D30( l',lY i
DAfr( YriY)
COEF UIIIF=

L. L . <:1'
P. i . <z)

ct

34
21

=

=+2
=13

J



L__--

SINGLETON I-4ATERIALS ENGINEERING LABORATORY
FARTICLE STZE A.NALYSIS

P
E
Rc
E
l.j
T
F
A
S
SI
N
G

ffilffiLnilmff
;fmfi - iliili'-l11ififfiil]ii I- fl Inill-r::

litriir i :llil'r ;-lliiTri t--itllti"i__iliiiilii ,zotffil i---m.i'' -; -irl .i - 
l.i i-Mffi::*65j_--+i+,, ti', -i ,i;,i'ri \i iiii: ,i**

5*ffi-_r:*''-.il,::'_'-;iii;;-_,'.\#Jsg
+sg-,- 1;-;, i'-;i ii:1| i,,i -rrt-:--68

"d++l ;;ri+.:-, ' .-+, i-. i*-l: l*__i-.iJ-f7s

'#+'* i- +l,l-i . -ili, ,- +-t,[r i iiliiir ' i :

,JiUii- i -tii,r iir , -iilii, ii-i liiiiii ii niiiii il-t:'ilililli_r,tilit 
i | flilii ii liifil i l ]_ ]ffi il:LTaz tnr 

oo*ri3?, ,*r#-ril, t a=Z--'.._tn=s

PROJECT: BULL RUN S. P.
FEATURE: ASH FOI.,ID 2A
STATION I
RAI.JGE !

GRAVEL (:u.J=
SAl.lD(:a) =SILT(Z) =
CLAY(:i ) =

SCI L SYI",IBOL= CL
MOISTURE( Z\= 27 . I
SP. GR. = 2.79

REMARKS:

U.S. STANDARD SIEVE
OPENING( Ihi ) NUI.,IBERS

BCRiNG : US-38
EL. :791 . +-799,fr
SAMPLE I 1
DATE :2-6_85

HYDROMETER

P
E
trlt\

E
l'J
T

R
E
T
A

I
N
E
D

D
I

46
+6

DIB( Mi"1) =
D3g( l'4M ) =
D6O(l'4Mi =
COEF UNIF=

L.L.<Z>
P, r , <i.4,

=+4
=22



SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE A"NALYSIS

I
I
I
I
I

PROJECT3BULL RUN 5.F.
FEATURE: ASH POI.ID 2A
STATION:
RANGE :

GRAVEL 17.\ =
SAND(Z} =
$ILT(:4 ) =
CLAY( Z ) =

SOIL SYMBCL= CL
MOISTURE(Z)= ?.5-,7
SP. GR. = 2.69

REMARK$:

BORING : US-SA
EL. :783, 9-782.6
SAMFLE:2
DATE :2-7-85

HYDROMETER
U. S. STAI'IDARD SIEVE

OPENING{ IN ) NUI-{BERS32 3/+ 4 Lfr 4-g zffi

FARTICLE SIZE (MM)

g

Lg

zfr P
E
R
C
E
N
T

H
E
T
A
T
N
E
D

P
E
R
C
E
N
T

F
A
S
sI
N
G

ffifffidffii::"tffi ra-l ta-? t6=5

ilJ=i iiiiiitfTT:

g
5

+6
4g

DlA(MM) =
D3O( MM ) =
DAg( Mt',|) =
COEF UI.ITF=

L.L.<Z' =P.I.(Z) =
47
?+



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECT I BLJLL RUN S.P.
FEATIJRE S A.SH FONE 2A
STATION 

'RANGE I

U.S, STANNARD SIEVE
OPEI.IING{ IN } NUMBERS

BORING I US-98
EL, t7 78,9-777 ,3
SAMPLE:3
DATE r2-7-85

HYDROMETER

P
E
R

E
N
T
Et\
ET

a

AI
N
E
D

P
E
E]t\
c
E
N
T

F
A
D
SI
N
G

JLNg
L6^-a

PARTICLE SIZE (MM)

GRAVEL (7.1=
SAND( Z ) =
SILT( Z ) =
CLAY( Z ) =

SOIL SYMBOL= CL
MOISTURE( 7.)= ?-3.9
SP. GR. = 2.66

REI',IARKS:

DLE( MM ) =
D30( MM ) =
DEg( Pll-,l) =
COEF UN IF=

L.L,<7,) =F.I , (X,' =

n
tf

56
38

37
15

Lfr_I



TVA SINGLETON I'{ATERIALS ENGII.IEERING LAEORATORY
PARTTCLE SIZE ANALYSIS

FROJECT 
' 
BULL RUI.I S, P.

FEATURE!ASH FOND 2A
STATION 3

RANGE 3

U. S. STAI"IDARD SIEVE
OFENING( IN } NUMBERS

30R Ii.lG t US-98
E!- JC t.9 i --f c ,r

SAMFLE S 4
DATE r2-7-85

HYDROMETER

P
E
R
C
E
N
T

R
E
l
Ai
N
E
D

F
E
Rc
E
N
T
F
As
SI
N
(:t

1 t'!

;li

iiffillirt l-t-l-; i J:j

lnliL;f L l--ji
;i;iiilti
i'ir-i; r---lc

ij'L j-lij

izs
I

iss
i
I

i+g
I
i

iss
i

t

lss
I
II

iiiiilii
iir-L-l-_-iii

7A

8E'

30

Lsfr
2l- *t

rilf-litr
ta-!

E SIZE (MM)

GRAVEL (7\=
SAND(Z) =
SILTT Z ) =
CLAY( Z ) =

SOIL SYI'IBOL=
MOISTURE( Z ) =SP. GR. =

REI"IARKS:

fr
L+
54

DlO( MM )
Dsg( MM )
D6A( MM )
COEF UNTF=

L. L , ()',.'
P. I . <:1>

=++
=?fi

/'rt
\-r l-

?.6+



AFFARENT:

SSFtilN=14:lzrsr

{a

t-
I rvn srNcLEToN MATERTAL' EN*TNEERTNG LAB'RAT'RV I

IC0NS0LTDATED UNDRATNED TRTAXTAL coMFREssroN (R) TEsr I

FROJECT: BULL RUN S. F.
FEATURE:ASH FOND 2A
STATION:
RANGE i
BORING :US-98

a6

s
H
E
A
R

s+
T
R
E
s
S

2
T
S
F

EL. : 769 ,n-7a7 .3
SAMPLE :4
PART :3
SOIL SYMICL
DATE :z-26-85

+AF
I I'FI'IORMAL STRESS

Ff,rFprrvE;nr-\11Ltr --:g. I'coHESIOl.t=:O.6gTsF,/

s
H
E
A
R

s2
T
R
E
S
s

1

T
S
F

g F-T_



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
CONSOLIDATEO UNDRAINED TRIAXIAL COMFRESSION (R) TEST

FROJECT:BULL RUN S.F.
FEATURE3ASH POND 2A
$TATION !

RANGE 3

BORING IUS-98

EL. :7E8 ,fr-787 ,3

D6
$I
A
T

R+

STRAIN 7.

3,fl TSF

2,9 TSF

L.g TSF

SAMPLE :4
PART :3
SOIL SYM:CL
DATE 32-29-85

s
T
R
Egz
T
S
F

F
o
RE1
P
R
E
ss g

T
s
F

REI"IARKS I



Tennessee Valley Authority
Sirgleton t'laterials Engineering Laboratory

Cortsolioateo Unoraineo Triaxial Compression (R) Test

Drrr ioni.I iuJUv u.
Feiit,ure:
StaLion:
fiange :
Bori-ng :

8i.iLL ittrN S.P.
ASh i{itiD 2A

tj5-9iJ

Soil SybnrboL= Ct
5p. Gr. = i.s,r

Specimen },lunber
Initial:
Moisture Content(t5)
Dry Density(pcf)
Voici Ratio
Saturation(t6)

Before Sfrearing:
Moisture(?{) (after satur. )
Saturation(9.j)
i'ioisture(9j ) (af cer cons. )
Voicj Ratio (aiier cons. )

Final l"ioislure Content(li)

i,iinor Frlncipai Stress(tsf )
t.tajor Plrrcipal Stress(i-sf )
Etf. I,linor Prin. Siress(tsf)
Er f . l'1a jor Plrn. Stress( tsf )
Tir,re to Faiiure(rnin. )
Rate of Strain(:;/rnin. )
)pecr-rrcn heignc(in. )
Specimerr Lliarneter ( rn.,t

Shear Stren;iir
n^^^-..^tF$riJdrtrl tL

E f fective

REMARKS:

Testeo By : TAL
766.A-767.5 Cor,;r:utec trv: tiFiD
4 Oreckerl tlrl' :Li,L
) Iieport Date: Z-2O-85

trt
Sanple:
Part :

L.L. (:;)=
D10 ( rnr'r )=

l-

P.I. (X)= 2A44
0

?l .)

86.1

90.3

34.6
100.0
)t-b

0. B5i;

1.0r( 1. (i])
.-. -^/ .. -,^ \z-)t\ z._rL,)
O.4'2( 0. q0)
1. 7 j{, I, ri9)

6U
0.2ri

1. +r

34
25.5 0.0
92.9 0.0

0.775 0.000
87.0 c.0

29.3 0.0
100.0 0.c
25.I 25.L

0.663 0.C00
'23 -t) ti. c

2.C2) 3.A2( 3.A2) 0.0c(
3.9b) 6.i,+( 5.9i) 0.rr(
a.72) C. e4 ( 0. e0 ) 0. cc (
?-.b9) 4.01t( ').7a) C.{j0(

900
0.21 c.CL
3.I3 3.I3
1.41 1.41

2

32.3
85.9

0.918
9?-.9

34- B
l rlar n
-LLJ(J. tJ

2rah

0.801

z.uz\
4.02(
u. /o\
2.7oi

u- l\)
3.r)
i. .+i

U. UU,'

U.LJtri
ar r\n \
U . UIJ,'
lt nn\

Analyzing the data by the method of leasE
the effective friccion angle is 37.30 and
0.00 tsf for the failure criteria based on
the effective fricrion angle is 38.10 and
0,00 tsf for the failure criteria based on

Itax Ueviator Stress
Deg. c(tsf)
ItJ.l O.I2
J9.tj -0.0rj

t.iax Eff Scress iiaLio
DeU. c(tsi)
16. r, 0.15
41.4 -0.09

square in the form of y = flXr
the effective cohesion is
maximum deviator stress and

the effect.ive cohesion is
maximum effective stress raE



TVA SINGLETON I-'nTERIALS ENGINEERING LABORATOR Y
FARTICLE SIZE ANALYSIS

FROJECT:BULL RUN S.F.
FEA.TURE I ASH FOND 2A
STATION:
RANGE :

U.S. STANDARD SIEVE
OFENII.IG( II'I ) NUMBERS

+fi ffifi

Lg
I
I

i20

BCRING:US*l1
EL, :925. g-822. 6
SAMFLE 3 1
DATE :2-6-85

HYDROMETER

F
E
R
c
E
N
T

R
E
T
A
I
N
E
D

P
E
R
C
E
N
T

F
A
S
SI
FI
G

g-l
Jnt
Jrag
1g--t

GRAVEL (7.) =SAND(Z} =SILT(Z) =
CLAY( Z ) =

SOIL SYMBOL= SM
MCISTURE(Z}= i9,5
SP, GR, = A. 11

FARTICLE SIZE (MM)

DlA ( |'1M )
D3A( MM )
DF,g( MM )
COEF UNIF=

rl

tf(f,
31
g

fr,a,3fi3
fr,a7Ig
g, 1845
6.1

L,L,<7.\ = NF
P,I,('I' = NP

1frfr

REMARKS:



SINGLETON HATERIALS ENGINEERING LABORATORY
PARTICLE SIZE ANALYSIS

FROJECT: BULL RUN S. F.
FEATURE:ASH FOND 2A
STATION:
RANGE :

U.g, STANDARD SIEVE
OPENING( Ihi ) NUMBERS

3/4- 4 tg

Tfr-L
Ifrgr-J

BCRING:US_11
E[-, :821 . g-818. I
SAMPLE I 2
DATE 32-6-85

HYDROMETER

P
E
Rc
E
N
T

EF
T
A
I
N
E
D

P
E
R
C
l-

N
T

P
A

s
SI
N
G

GRAVEL (J1\ =SAND(Z) =SILT(Z) =CLAY(Z) =

SOIL SYMBOL= SM
MOISTURE( l)= 19.7
SF. GR. = Z.ll
REMARKS:

COEF UNIF=

L.L.(Y., = NP
P.I.<Z> = NP

2
67

a

DIfr( MM )
D3fr(MM)
DAg( MM )

a,a?97
g.g7g7
E, 1852
6.2

Lfrg
FARTICLE SIZE ( lt,IM )



TVA STNGLETON MATERIALS ENGINEERING LABORATORY
UNCONSOLIDATED UNDRAINED TRIAXIAL COI"IPRESSIONIR ) TEST

PROJECT I BULL RUN S, F. EL , 82.5,C: E I4.C
FEATURE: ASH POND 2.A
STATION 3

RANGE :
BORING rUS-ll

SAMPLE . 1,2, *aPART !
SOIL SYM:SM
DATE r2-1+-85

S
H
E
A
R

sa
T
R
E
S
S

AFFARENT:
ANGLE-'-'=33.7'
COHESION= E.64TSF

NORMAL STRESS TSF

REMARKS! Remolded at natural moisture and density.



TVA SINGLETON MATERIALS ENGINEERING LABORATORY
UNCONSOLIDATED UNDRAINED TRIAXIAL COMFRESSIONTR ) TEST

PROJECT ! BULL RUN S. F.
FEATURE'ASH FOND 2A.
STATION I

RANGE I
BORING 'US-l1

8L.825,C iel4,C
SAMPLE i 1,2,3trART : 

,,

SOI L SYI',I: SM
DATE r2-14-85

3,9 TSF

?,9 TSF

1.O TSF

-6-

D
L
VI
A
T
o
B

S
T
R
E
S
S

T
S
F

STRAIN

'1

REMARKS l Remolded at natural moisture and density.



Tennessee Valley Aul-hority
Sirqleton Maierials Engineering Laboratory

Unconsolidatecj Unorained Triaxial Conpression Rl Tr:st

Prn ionf.I reJvvu.

Feature:
Statron:
tiarge :
(lari 

^.- .uurr I lg .

rIULL ftul,i S.P.
ASH I'{JIJi] 2A

US-11

Tesi.eo By :
Conputed i3y:
Cliecketl iiy :
Iieport Date:

P.I. (%)= 0

18. 7
qoa

I.2A2
32.8

rolz

).uz
It n()

v. zi)
3.16
.r . r{lj

l,iax Eff
f 'lorrv\-9 -

IHL

MHD

//t/: /--,.
  1,z- t4-d>

EI. . .8?5.O-S l4.O5iirlpieil 2 7
Part .') at -

L.L. (%)= 0
DlO(mn)= .O3O3

Soil Sybmbol= Sl.,i

5p, Gr. = 2.II

Specirnen flunlber
Inifral:
Moisture Content(96)
Dry Densitytpcf)
Voicr Ratio
Sat.uraLion(%)

Llefore Shearir,g:
ivioj.sture(9j) (af ter satur. )
Saturation( %)
Moisture(X) (after cons. )
Voio Ratio (after cons. )Final I'ioisture Content(jj)

Minor Principarl Stress( lsi)
l,la jor Prj.r-r:ipa1 Stress( t-sf )Eff. Minor Prin. Stress(tsf)
Ef f . l'la.jor prin. Stress( tsf )

Tine to Failure(min. )
Rate of Strain(Z/rnin. )
Specir,en Height(in. )
Specimen Diarneter( in. )

Shear StrengUr
Apparent
Ef fective

'I
f

59.t+
I.zlb
i3.8

tl-..

I. U-t

5. i;ti

z\)
u. 1(t

J-. qU

2

19.5
59.4

1 
^1 

/t. zro
33.8

.:' .

z.uz
a q-<

2C
u. l>
5.16
i i,n

lriax Ueviator Scress
Deg. c( tsf)
Ji_._'/ ,,:l*

4

0.0
0.0

0.000
0,0

::
C.C

0.00
n nfl

nU
n nrlU. \,U
3.16
J. . .+U

Scress Riitro
^/,1-^F\L\ LJI ,/

REMARKS: Remolded ar natural moisture and densitv.



TVA SINGLETON MATERIALS ENGINEERING LABORATOflY
NSOLIDATED UNDRAINED TRIAXIAL COMPRESSION (FI} TEST

FROJECT 3 BULL RUN S . P. EL . 3625,O- gi1.C
FEATLIRE3ASH POND 2A.
STATION:
RANGE :
BORING !US-l1

SAMFLE i 1,2,3FART I -

sgIL SYM:SM
--.-BATE ! e-15-85

S
H
E
A
R

s+
T
R
E
S
s

T
s
F

NORMAL STRESS

S
F}
E
A
R

S+
T
R
Es
s

NORMAL

at natural moisture

STRESS TSF

and density.

COHESION=

EFFECTIVE:
ANGLE - '336.2'
COHESION= 0. O9TSF

RE|-'IARK$ I Reurolded

sl
j



TVA SINGLETON I-4ATERIALS ENGINEERING LABORATORY
CONSOLIDATED UNDRAINED TRIAXIAL COMFRESSION (R) TEST

FROIECT 3 BULL RUN S. F. EL. :825C-et4,O
FEATURE I ASH FOI\JD ZA
STATION :

RAf.lGE !

BORING IUS-l1
D1
E
VI
A
T

Ra
S
T
R
E

8+
T
s
F

SAMFLE t l,?,3
PART :
SOIL SYM:SM
DATE rZ-1:

T€F
TSF

3:B
L.g

fi
STRA I N

-=>-a 3,8 TSF

2.fr

L,g

STRAIN 'I

I 2- 15-85

Remolded at natural moisture and densitv.



Tennessee Valiev Autiioritv
5iryleton f.,taterials Enginee::iry; t-alroratory

Consolioateo Ljncraineo Triaxial Conrpression (R) Test

Frn r'cnf .

Fe ature :
Statron:
Q=rrr:o''"":JU
ilcri nnLru! 4 | tu

tsril_L Rijli s.P.
ASH Ritrt) 2ri

US-11

E]. . :82=.C-el4.O
>iln[)i(]: t ; -Fari- i''-t -

L.L. (ti)= u
D.l-0(nrr)= .O3A3

Tr:stec [:y : TAL

Conputr:c iJy: l.1ljD-
Clrecker; tiy : Wt?
lit:pori [;ate: 2-15-85

P. I. (t6 )= 0
Soij. Syt:nbol= St,:
Sp. Gr. = 2,II

Specirnen liunber
Initra]:

l';o istule.: (;onient ( i" )
i.,ry t;ensity(6rci)
Voiu iiatlo
5iitural-iorit;i )

ijei'ure 5lre ar;-rg :
I'ioisture(!;/ \iil cei' satr.lr. )
Sat uration( );)
iqo.iscr,r'e(>.) (iittei ccns. .l

Vcrc lliitio (arcer cons, )
Finar i'ic:isl-uic Corrtent(;; )

i.iinor Princi;xri Stress( isf )
i.ra.jor Flim:ipriJ_ Stress( tsrI
Eft. t.{irror prin. Stress(tsf)
Eff. htajor prin. St::ess(tsi)
Tiue to Failure(rlin. )iia:r: of St::ain(1,,/nin. )
Specir.ierr fleiglri-(in. )
Sper::.nerr Ljiarret-er( in. )

Si-,eair Strerrc:th
P6rparent
Ef fecr-1ve

REIIARKS: Analyzing rhe
Ehe effective
0.00 rsf for
rat io .

l^!z

'2A.+ '2-C.4

59.0 59.A
I.23tt i.234
iq.9 i4.9
\r{ 1 l.r, q

/rt. J

lUrJ. u l(.i(.t. u
5ti. i 55. ir

f . 'tI. tLi I.L77
t>tt.9 tiC.8

1.ul( l.i)i) '2.c2(
5.ujt( q.8j)'/.c5\
i.l0( 1.i9) L.72\
5.J,r( 5.t1]) 7.1rj(

20 2A
a.2I t:.2]_
_t. iri i .l_6
i.4(l i. irc

ilax l)eviaior Stress
[.r:u. c( L-sf )
2\. -) I.02
iti .'.2 {.'. (_1,

2A.i+
q() rl

!. l,'4
7 ir (.\

5ii. 5
l-Liu. (J

qq{

1. 171
I ( r\))-t)

4

n a-.

0.c
C. OOC

0.0

(;. (i

u.u

n r',na

2.L2) ).C2( 3.C'2) O,CC( C.CC)-t.4:..) 9.i5( 7.6)) 0.ric( o.cc)
1.6:t) 2.ia( 1.ts) C.0C( C.00)
7.05) i3.E2( 5.gii) 0.0U( C.CC)

'l t't .IrJ L
C.?-A C. CC

f . ltj ).L6,
I . irf.r 1.40

l-iax Eff Srress fiatio
Deg1. c(tsf)
13. 0 I. J7
3:; .I -c. (j4

data by the method of leasE square in the form of y = BX,friction angle is 38.4 and the effecci-ve cohesion isthe failure criteria based on maximum effective sEress

Remolded at natural moisture and densitv.



\l\l\l
\
I

TVA SINGLETON

FROJECT ! BUI.L
FEATURE: ASH
STATION:
RANGE :

3.o

RUN S, F.
FOND 2A

NORHAL

BOR ING r US- I I
EL , s82(.O- 614.g

SAMFLE t 1,2-.s
DATE ti.-t4-As

MATERIALS ENGINEERING LABORATORY
DIRECT SHEAR TEST

s
H
E
A
R

s
T
R
E
S
S

T
S
F

\

\
\
\

I

\

\

S
H
E
A
R z.g
S
T
R
E
Ss r.E
T
S
F

vt,L [A.Z g.s
HORIZONTAL DEF. IN.

T,8 z.g
STRESS
NATURAL

3,9 +,fr
TSF
MOI$TURE CONTENT

1 TSF

REMARKS: 
f;fXobBFSrfT.



Tennessee- Valley Authority
Singleton l,raterials Engineeiing tiboiatory

Di::ect Shear fest
Prn i rtn i
Feature
Station
iiarqe
[iorino

IJTI.L RU|,J S.P.
ASii t{lt.irr 2A

US-1r

Trvpe of S5:ec-inen=RE|.i0LDED
SoJ.l Syr;rbol =SM

Tesi tio.

Initial:
l.,ioisture Content (%)
[.rry Density tpcf)
Voic Ratio
Saturatron (;j)

Finai:
I'toj.stule Concenr (l;/
Saturation ()6)

Normal 5tress (tsi)
iv:ax. Sliear Scress (tsf)
Tinie cr: Firiiure (rirri. )
Rat,e of Slreannq; (j_n./rrirr. )
Specir,ien f.ieirlht-(in, )
Specinen i)iameter (rn. )

Sirear Slrengih
Effective

Renark.s: RE},1[]LI;ED AT IJATUFiAL
Aili) tilt€ITY.

E_i. :825.C -€ tz,C
Sanplezl ? 7
Part :

Testec By : Gi,lD
Cr;nrputec. tiy: iviHD
[]l':r:ci<ed tiv I AP/et<eport Date: Z_I4-95

L. L.
P.I.

(%)=c
(X)=0

I

Sp. Gr. =2.11

19. t)

59.3
I ,\'r.'!. zlu
)4.u

i6.9
JV.V
'i rl a\I. ULJ

l.0q
lu)

t-, flna.?Ur UUU /
\J. I /J

2.499

Angle ( cer;. )
-tJ.V

2

qan
!. zL+u

I q<

24C
U. UULr /

f . 1-aa

2.499

[]ches-i-on
{).2E

24.5
58.9

I.236
t5.0

I i{ 5

l.Otr
2.4q

ZLtl)

0.0c06
a.-i33
2.499

fr^i\\ r-Jl I

lt

LT. LJ

0.0
n |nn

U.U

{J.0
Lr.0

I.,,. UU

U. UU
nU

n r]r-,an

u. r-uu
U.l-;Uu

I'iOISTUitF: CCI JTEi.T

J-t



TVA SINGLETON MATERIALS ENGINEERING LABORATORV
PARTICLE SIZE ANALYSIS

PROJECT : BULL RUI.I S. F.
FEATURE:ASH POND AA
STATION:
RANGE :

IAI Igfr Lg,- I
FARTICLE SIZE ( MM }

:NGINEERING LABORATORV I: ANALYSIS I

BORING:US-l1
EI . :gj.6.g-gl+,n
SAMPLE: g
DATE :2-E-85

I

t
a

\ i'
\l--\-.
\.;,

lI: . il-ltlr::'i;
i -r--i-i-i -;

lii;liii

I

i._---
I.l

i;
ti

r!l
::i

il:

7A

a8

50

P
E
R
C
E
N
T
F

S
SI
TI
G

F
E
R
p
c
N
I

R
E
T
Ai
l.j
E
D

GRAVEL (7.)= 2.
SA|..ID(Z) = 6g
SILT(ra) = 33
CLAY()a) = z

SOIL SYMDOL= sM
MOISTURETZ)= 24.9
SF. GR, = Z,frg

REMARKS:

DlA(MM)
D3g( MM )
D6A( HM )
COEF UNIF=

L. L, <)i) =P.I,(Z) =

9,u,22j..
fr,97?:g,
0. 1639
7,4

l.{P
NP

*__l
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Trl-SfEte lesllng & Drilflng

llarcb 21, 1980

Tenneeaee Valley Authorlty
Dlvlslon of Fossll and llydro power
Tecbnlcal Servlces - l{aste planntng and Dlspoaal
25 l0OB Blue Rtdge place
1101 f,arket Street
Chattanooga, Tennesgee 3?{02-2g01

Attentlon: Darlene Cllfford

Reference: Dlapoeal pond Dtkes - Bull Run
Bull Run Steal plant
Cllnton, Tennessee

Gentleren:

ProJect ilo. T$-?40

Trl-state Testlng & Drllllng haa corpleted fteld and laboratory
analyels necessary to develop assessnent and recolrendatlona regardlng
119p" 

gtablllty of dlspoeal pond dlkca at the Bull Run porer plant nearcllaton, Tennesaee. Drtlltng corrsnced on January 4, l9gg.

SCOPB OF TORK

For the purposes of evaluattng the present condltton of the dlkes,ton (10) standard penetratlon Teat (spr) borlngs rere drlllod at thelocatlona shonn on the Borlng Plan. Borlng locatlons rere detentned inthe fletd by neasurlng frol extstlng reference polnts. All borlnga reredrllled to refusal, at nhich polnt a rachlne-drlven auger can advance nofurther becauee of the hardness and/or thlckneea of roik. nuring tnttlalslte roconnalsaance, depth to bedrock wae estlnated ae l0 ft. Borlng
depth ras generally betneen 42 ft and 44 ft, except along tbe north endof the effluent dlscharge channel, rhere rock depths ln iha rang" or -
26 ft to 31 ft were encountered. Alt ten locattons rere sarpled every1.5 ft (contlnuously) fron the surface to the depth of bortn! ternlna-tlon- Soll salples were placed ln atrtlght contalners and dillvered tothe laboratory for exarlnatlon and teattng. Becauee of the nature of theeoll/rock lnterface, the orlgtnally planned dlauond core drllllng of rockrae not perforred. Orlgtnally, the lnvestlgatlon wae to dsflne the natureof eeepage through the dlkes, and to present reconendatlonr of hor tocomect theee problers ln the lost econonlcal, v€t effectlve, ranner.
Along rlth drtlllng and spr sanpllng, packer teitlng ras to have beenperforred. Horever, during lnitlal packer testlng, lt becare apparentthat the nature of subsurface raterlala (lncludlni ash) ras "oci-th.tpacker teetlng could have been detrlrental to the rttbiltty of the

2'103 Tinrlcy Ploce . P.O. Box 72596 . Choffonoogo, Tll 37407

(6,t5) 622-1217
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slopes. No further packer testing nas attenpted. At thts polnt (lateJanuary, 1989) the focus of the lnveatlgatton shlfted to thl preeentstablllty of the slopes. "undlsturbed., (thln wall) sarples
representatlve of both the softer and "average" solls rere aecured andsent to the laboratory for trlaxlal testlng. Tbese reeulta rere ueed toperforr alope stablllty analyses. The results of analyeoa rere sharedverbally nlth TVA personnel ln a reeting lrlarch 6; 1ggg. Fteld andlaboratory work are the basls for tbe engtneertng analybes on rhlch ourrecouendatlong are tade.

SITE pESCRTPIION

The general vlctntty of the proJect is the aeh dlsposal area of the
TVA Bull Run stear plant near cllnton, Tennesaee. speclflcally, the areaof lnterest ls located ln the vlclnlty of the offset near the north endof the effluent dlscharge channel between ash dlsposal area *l and ashdlaposal area t2. orlgtnal dlkes constructed adJacent to the channelrere, at sone the past used as the bage for conetructlng addltlons tothe dlkes, allonlng additional vertlcal storage of ash. Tbe toe of thedlke addltlon was constructed near the tnslde shoulder of the orlglnaldlke. The dlke additlons nere to have been conpacted, and ach betngretalned by the orlglnal dlke wae to bave been renoved fror the toe areaof the ner dlke. Near the north end of the channel is an offaet on thersst slde. Thls area ras the slte of dlscharge ptpes, whlch have elncebeen plugged. slopes tn the offset area approach r.5 horlzontal :I vertlcal. All other slopes appear to be 2 horlzontal : I vertlcal.I{oet of the 2:1 elopes lnclude a horlzontal sectton at the polnt nherethe ner dlke toe rag burlt on the old dtke shourder.

Both origlnal and new dike slopea are heavlly vegetated rlth acolblnatlon of grasses rhlch provlde good protectlon-agalnst oroglon.
The toe of the elope at the offset tncludes several large trees very nearthe rater llne. The top of the new dlke, whi.ch eerved ag accegg fordrtll equlpnent, does not appear to be graded to draln. For thls reason,especlally durlng perlods of heavy raln the upper surface becoreg goft
and ruddy.

Borlng locatlone nere chosen ln an attenpt to deterrlne the sotlcondltlons where "red nater" seepage to the surface through the dlke tsreadlly apparent. Several seeps (near the toe of the sloie ln the offsetarea) have been noted by others belon the usual water tevit ln thedlscharge channel. AdJacent areas were drllled to allor corparlaon of
areas rhere Beepage ls not preeently vlslble and areae rhere lt ls.

,A\
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ST]BSURFACB CONDITIONS

soll conditlons on-slte are falrly unlforn wlth reapect toconstltuent raterlala, penetratlon reslstance ("11, on the borlng logs) ,and pocket penetroleter readlng (ppR). trllnor varlatlon", 
""p*"Ially tnpenetratlon reslgtance can be a slgnlftcant lndlcatlon of vartatton lnsoll atrength, ln corblnatlon rlth trtaxlal test resulte. ,Typlcal"

bortnge lnclude:

l. Erown clayey topsoll. Thlckness: 4 to 6 lnchea. Thla layerras found only ln Borlngs l, 3, and 4, tndlcatlng that ti il-developed slorly after seedlng subeequent to placerent of flll.Note that ln Borlngs 9 and 10 aotl at the guriace tncludednotlceable arounts of agh.

2' Brown, yellon, gray, yellowtsh brown, brownrsh yollow, andreddtsh brown shaley cray and clayey ehale. (lraterrars en;un-tered on the east srde of the channel - Borrngs g, g, and r0 -are lore shaley in appearance than those on the nest side).Conslstency: sttff to very sttff. Thlcknesg: ?.5 ft to20.5 ft. Thls soll ls prharlly fill naterlar ueed to constructtbe dlkes. rt ts srnrlar to ln-place solre hredrately abovebedrock. In sone areas, there appear to be soft zones of thrsnaterlal, lndlcatrng elther poor conpactron orrgrnarly, orcorpactlon nell below optlrur. solls corpacted-ory oi opthun
have a tendency to lose rolsture and crack raptdly, opening theway for downward-and lateral rlgratlon of suriace nater and clayflnes. The result can be losg of strength, and eventually, aelgnlflcant reductlon ln denslty/conpacilon.

3. Gray ash, sonetrnes rncrudlng gravel and/or bottor ash.consletency: nedlun dense to dense. Thlcknese: ? ft to g.s ftrhere encountered (Borlnge I through 6). Thts raterlal wasdeposlted behind the orlglnal dlkei. conetructlon plane calledfor renoval of a wedge of aeh tn the area rhlch roulc supportthe toe of the dlke addttlon. Obvlously, thle reroval ,u" notcorDlete ln the area lnveatlgated.

4' Bronn, vellow, grav, yellonlsh bronn, and reddroh bronn cray
and stlty clay, often lncludlng shale, solethea rlth eand andsole traces of gravel. conslstency: eoft to sttff. Thlcknees:about 20 tt to 3o ft ln nost areas. (Note that Borlnga 6 ;il-;nere terrlnated on hard, dry shale at a depth of 22.6 ft. Itappeals ltkely that thts rock ls rlp-rap or randor bouldere

/sN
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placed on an old fltl surface. Thls soll often extends tobedrock, though tt is not too unusual to frnd a thtn iayer ofgand and/or graver lnredlatery above auger refuaal

5. Bronn, yellowlsh brown, and graylsh bronn sand and gravel,
sonetlres lncludlng lenees nlth very ltttte clay. Thlciness:rhere encouRtered, 1.9 ft to 4.5 ft.
6. Lhey ehale of sufflclent hardness and/or thlckness toreslgt penetratlon nlth a nachlne-drlven auger. Such raterlale,nere encountered ln every borlng, at depths ranglng frol 42.g ftto 44 ft ln ? of tO borlngs, wlth refueal oc"untng between
22.S ft and 28.0 ft ln the reratnlng locatlons.

Groundrater depths were sonewhat varlable, and are tabulated below.They reflect both levels encountered at the tlne of drllltog 
"na 

levelsleasured after stablllzatlon subsequent to drllllng:
Borlns No. r{ater Encountered stabtlrzed rater

9.6 ft 4.0 ft
10. s ?.5
11.0 l0.o
10.5 9.5
10.5 10.0
9.5 7.2

16.5 14.6
16.5 lt.S
15.0 trr
18.0 nr

nr - not recorded

Deecrlptlone of naterlals encountered ln each borlng Day be found lnthe lndlvldual borlng logs. Logs aleo lnclude aanple depths, gtrata
boundarles, standard penetratlon reelstance ("N" value, or blorcount),
and pocket penetroneter readlng (PPR), a qulck fleld teet nhlch provldee
useful lnfonatlon about relatlve otrength for coheslve solls. in"varlable nature of PPR results lndlcatee both dtfferenceg ln rolst,ure
content and gravel concentratlon. Hhere ppR reeults are lor and "N"
valuee renaln hlgh, the conpactlon ls probably lor. flhere ppR and ,,N',
valuee are both loner, solls are nolgt-and contaln lorer 

"on""ni".tlonsof gravel.

,1
2
3
4
5
6
7
8
I
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FIBTD TESTING

orlglnally, it was our intentlon to perforr borehole presaure tectg,connonly refemed to as packer tests, for the purpose of evaluattng ln-place perreablllty of sollg. A packer ls an fnffataUfe-ring-io"toff"a
around a sectlon of plpe. The plpe ls opsn on the bottor eid anaconnected to a nater purp on the top. The packer ls set at a partlcular
depth by tnflatlon rlth cotpressed gar, 

""uifurg 
the borehole belor thepacker' Iater ls then lntroduced rnto the borehole under pressure, andguages lndlcate the volule of rater shlch escapes through the boreholeralls at a seleeted presaure. Becauee of a corblnatlon of dtfflculty tngettlng a good seal betreen the packer and the borehole nall, andunueually hlgh rater takes durlng intlal teatlng, packer teetlng naacancelled. In our oplnlon, the value of any results rae outrergrr"o-uvthe threat to the stabrlrty of the dlkes. io adJacent locatloni, thlnrall tube earplea rere secured for laborato.ry telttng.

All sanplea Here transported to the laboratory for enarlnatlon by asoll englneer. taboratory tests nere then aealgned ae follssl lOisarples for nolsture content detenlnatlon, g si.ples for AtterbergLhlts (a reasure of plaetictty), and 3 thtn nall tube sarplee forconeolldated-undralned (CU) trlaxlal corpresslon testlng. Theee tests
were run ln general accordanee nlth the appltrcable ASTil staldards.
Resutts are tabulated ln the Append*.

Atterberg lhlts results indlcate that the clay eolle found on theslte are clasglfled as CL, lon plasttclty clays, uelng tbe Unlfled SotlClaealflcatlon Systen (USCS). Thtg leans thai the eollr have a lor toroderate potentlal for shrlnkage and snelllng as the rolsture contentfluctuates. This also leana that the p"nrublllty of theee aorls, lftbey rere properly kneaded durlng corpactlon at or above optlrur rolsturecontent, should be low. Honever, lf solle were colpacted belor opthunnolsture content, the resultlng soil "fabrlc', could have a aorerhat
"open" structure, lendlng itself to a hlgher perleabtltty and a tendencytorard developlng open flssures upon drylng. The regults also tndlcatethe clay has an appreclable ellt content, a factor nhlcb rould also lendItaelf to higher perneablltty than a ,'pure', clay. Note that aerples
aelected for Atterberg llnlts lncluded raterlali nlth loner blorcounts aswell as those rtth apparent high strength characterlstlca. Thua, resultg
should be representatlve of both flll and natural golla found ln the
dtkea (except for ash).

A
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Trlaxial tests were perfoned on tro thtn nall tube ("undleturbed,,)sarples. Repreeentatlve salplea selected on the basls oi bortng toglnfonatlon nere frol Boring 3, depth lg.5_Zl.S ft and Borlng g, depth13'5-15.5 ft. A thlrd sanple subritted contalned so nuch ghale that asultable sanple could not be extruded fror the tube. rlth the trosarples tested, shale fragrents rere present ln sufflclent guaniitv torequlre speclal trrlrlng proceduree prror to testlng. rhe iop portlon ofthe sanple frol Bortng 3 had a ruch trtgtrer rolature content than the reetof the sanple and ray have been dlaturbed durlng the drtlllng procees,yleldtng an lnconslgtent polnt. In lnterpretrni ttre regultr, re dld notelhlnate tbat polnt, but dtd not glve lt the sLe ralght ar the othertro polnts.

The test procedure for perfornlng these trlaxlal teata raa thecoasolldated undralned trlaxlal ehear test wlth pore pressure leasure-lents' Prlor to shearln8, each of three speclrens ls encased ln a rubberrelbrane and saturated by back preseure untll l0o percent eaturatlon leachleved. A selected conftnlng pregsure le chosen for each apeclren.For both salplea, conflnrng pressures of 1.4 ksf , z,g kef, and clg-il"rrere chosen' During applicatlon of the conflnlng pressure, 
-o"uinug" 

*u"perrltted, allorlng the sanple to consolldate. After conaolldatlon, avertlcal axlal load rae applled at a slon, congtant rate of gtraln,allorlng pore rater pressure to be neasured nlth an erectrlcaltransducer. Dralnage fror the sanpre sa' not pernttted durrngappllcatlon of the axtal load. As the load nas lncreased, uoib load anddefonatlon readlngs rere recorded.

Trlaxlal resulte lndlcate the follorlng strength pararsterg to beapproprlate for elope stabtltty analysls:

Borlng 3, depth 18.8-A1.6 ft
Total coheslon (c) - g00 psf
Effectlve coheslon (c') - 400 psf
Total frlctlon angle (01 - ZS.b degrees
Effectlve frlctlon angle (0') - 29 degreea

Borlng g, depth tg.5-15.0 ft
Total coheelon (c) - 900 psf
Effective coheslon (c,) - 500 paf
Total frlctlon angle (6) - 2g degrees
Effectlve frlctlon angle (0') - 30.5 degreea

Graphical repreaentatlon of these results is presented along rlthspeclflc data for each speclren ln the Appendlx. Theee results are rngeneral agreerent nlth infonatlon supprieo fror TVA fltea regardtng

/*\
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strongth of dlke solls.

STABIIITY AT{ALYSBS

slope stablltty anarysee nere perfo*ed for nureroua rlopeconflguratlons as found along the dlscharge channel. tbe roit corronsltuatlon ls a alope of z horrzontar : 1 vertical. rvpicuriv, inr" alopels lnterrupted about to ft belor the top of the exlstlng drk; nlth ahorlzontal bench gore 10 ft ntde (the top of the orlgtnil dtke). Belonthlg, the slope contlnuee at 2zl to the bottor of the channel. The otherconflguratlon consldered waa a contlnuous slope of.l.s horlzontal :I vertlcal, a8 lg found at the offset near the north end of the channel.Thle slope na8 apparently roat crltlcal. State-of-the-art analyals ragnot utlllzed, slnce these nethode ar€ generally applted ln an elfort toreduce the degree of conservatter found ln rori tradlttonal neane ofanalysla. At every Juncture ln the analysle, conservatlsn rae applled toetrength regults and other pararetere. For exarple, tenslon cracks lnthe upper surface of the dlke nere analyzed ror ruri nvcrosiait" p""""u""ln the cracks. Intttal crlttcal alope conftguratlons rere estlraieCuslng slope atabtllty charts developed by Duncan and Buchlgnani (tg?i).Further lteratlons rere perfoned to cbeck thege reeulte. On the baslsof our analyaes, the rlnhur factor of eafety for the 1.6:l ,rop" te 1.2.
The crttlcal fallure surface le a toe clrcle.

Addltlonal analyaee lndlcate a rlnhur factor of eafety of 2.0 forslopes of 2:1 under condltlonr shllar to those descrlbed above.clearly, the steeper sectlon lg the prhary area of coneern.

RBCOXIIBNDATIONS

0n the basls of soll borlngs, fteld obgervatlong, and aupplelentarylaboratory tests, ne belleve that seepage through the dtspogai Ctfee fsprhartly the result of three klndg of flor:
1. Iater fror the ash dlposal area seeps lnto the dlke vla agh whlch
nae not reloved fror the base of the nen dtke {behlnd tbe lnner
ahoulder of tbe orlglnal dtke). '

2. Because soila ln the dlke are prharlly clay gotls rttb shale
fragnents, they tend to crack nhen dry. Durlng extended droughtperlods like the prevlous gutrer, cracka lay extend nell lnto the
erbanknent. such cracks provlde a channel for water seepage.Inltlally, euch a crack ls very srall, even to the polnt oi trardly
betng vlglble. But rhen such eoll ls exposed to nater, before

m\
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srelllng occurs nater uay llgrate along the cracks. Durlng thleproceas' lt ls posslble for clay flnes to be eroded fror one area andredeposlted ln another. In thls ray, the crack can "heal," b;a irr" -goll rlll be nelther as strong or ag lor ln perneabtllty as prlor tocraeking. obvlouely, as clay erodes, the nldth of cracks la subJectto lncrease. Such an lncreage ln wldth tg ltkely to produc. u io"n-htgher perreabllrty. If allowed to conttnue unau"i"a,-"""eron or acrack can becore a channel of flon rhlch could lead to atgnlfcant
eoepage, eroston, EDd poaelble darage to the erbankrent.

3. The thtrd type of flor ls not a functlon of natural phenorena,
but occurs ln areas where abandoned structures once breached thedlke. The condulte through nhlch flon occurred have been plugged,
but the beddtng raterlal around those plpeg ls auepect. In ouroplnlon, the eeeps noted at the toe of the elope fn tne offset areaare vBry llkely the reault of flow through beddlng ratarlal aroundthore plugged plpee.

At the present tlle, the slopes along the effluent dlscharge channelare stable. He see no reason to belleve that the 2:l slopee rntclpredorlnate are ln any tanglble danger of fallure. Honever, re nould
reconrend that regular uonltorlng of slope appearance contlnue. slopevegetatlon should be nalntalned at the present level. Any vlslble changeln theee slopes should be lnvesttgated thoroughly. The ateeper slopes(1.5:1) at the offeet are also stable, but narglnally 80. tirey are notln danger of lnrlnent fallure, but bear careful nonltorlng beciuce of acorblnatlon of present seepage, Bteeper slopea, and the area balng the
"reak llnk" ln the dlkee adJacent to the channel. Any vlslble change Intbe upper surface of the dlke, or lncrease ln 8eepage through the dlkeghould be noted. Especlally crltlcal ls presence oi soll ftnes ln
seepage nater. Thle ray lndlcate that seepage channelc are becorlngslgnlflcant eroglon cbannels. Such observatlons warrant lnedlatelnvestlgatlon. Corronly accepted standarde for nlnhur factor of safety
are 1.26 for areaa where the coet of repalr ls conparable to the oort ofconetructlon and there ls no danger to huran llfe or other property ln
the event of fallure. lfhere cost of repalr le nuch greater thin the coetof constructlon, or there le danger to hunan llfe or otber property lfthe slope falle, o lor€ connon factor of safety ls 1.5. In our oplnlon,preEent slope condltlons do not ranant lnnedlate actlon to lncrease thefactor of safety. Horever, the long-terr stabtltty of the ctructure
rould be enhanced by one, or rore of the follorlng rtablltzatton
tecbnlquer:

r Durlng a slte vlslt ln early March, 1969, butresgtng tbe toe of the
eteeper olopes ras dlecussed. such butresglng could be done

A
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effectlvely nlth rlp-rap 1f the horlzonta] and eloplng aurfaces onuhlch rlp-rap ls placed are flrst covered nlth a glot-xtlfe fabrtc
deelgned to prevent rlgratlon of clay flnes. The fabrlc ahould
extend out at least rs ft beyond the present toe of slope, &nd
should be held ln place rlth rlre ,'8tapleg,' (they are tf,a'
approxhate slze and shape of a croquet wlcket). The purpoae ofthe fabrlc ls to decreaee the tendency for flnea to rfiraie througtrthe large volds betreen rockg. Prlor to placerent of iabrtc andrlp-rap, exlstlng trees ehould be cut tevit rtth the exlattngaurface. Reloval of there trees could lead to unnecesgary
destabillzatlon of the toe of the slope. (Hhlle on-glte, therrlter lndlcated that treee could be pulred out uorng a crane. rnrstrospect, thrs nould probably not be the best approach).

I An alternatlve not prevlouely dlscussed nould not preclude
placerent of rlp-rap, but could ellrlnate Beepage ltrrougn the dlkeln crltlcal sectlons. A contlnuous subdraln trench could beconstructed along the top of tbe dlke ln the offset, area. $uch atrench ehould be at least ? ft deep ln the northrest corner of thechannel, dropplng to about 10 ft deep Just beyor:d the south end ofthe offset. The trench should be untrfomly sioped to draln. thetrench should be ltned rlth a flltcr febrli\and fabrtc-rrappedperforated plpe lald tn the bottor. tapped rlth an outlet prpe tothe channel. The fabrtc-ltned trench ehoufC then be fflfea nftn
sand to rtthln z ft of the surface. F.rbrlc should Qe lapped toprevent flnes plugging froE tbe top. the rerainlng 2 rt-or tnetrench should be backftlled rtth corpar-ted clayey ioil (uelng clay
excavated fron the trench rould be acceptable). guggeeted
dhenglons: trench rtdth - l5 to lg lnches; plge diaretsr _
{ lnches.

If any questlons arlse, or lf r€ ray be of further eervlce, pleasefeel free to contact ug.

Reepectfully subrltted,

TRI-STATE TBSTING & DRIITIT{G

4a )/)tupA.-
Q.T. Xorphlb
Presldent

ffikfu{rnt Soll Englneer

mrd.|..llie agmlg
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BORINC LOGS



Ash Dike Eval.uation

TVA - BulI Run

cLlvATtox- o1ge \ l4l$9 .*-__r
IATCT LEVIL AT :IELD ENGHEER-

UATE1 ICVC| 4.0 r1 Conpletion g31gg.gj H.Rogers

TATIR LEVCL- AT 241{OUtt

Clear

lat
Io.

llfe Drptb
t..t

fru To

SrsdtD D.ptl
t..t

lrco To
&ll Clorlftcrtlc x t s PPI

nn nc Tnnsoi 1

o-5
o-o l-5 Brom & ve'l 'l or.r r.'l aw wi th l6 3-5

shale frapments

2 .5 i-o t4 1.0

3 3.0 /r-5 t7 1-O

4 4.5 6.0 20 ].5
6.0

5.0
5 6.0 7.5 Brown & yellow clav with 24 t.0

7.5 shale ash

7.5 8.O --Erstln clay. rf,et

8.0
6 7.5 9.0 Brown & vell.ow clav and shale 22 ].5

9.5 dry
9^5

7 9.0 10-5 Ash. wet 2L

8 10. s 12.0 l2

9 12.0 13.5 22
14.0

ALL 
'.INOLI 

AlfD AABTIVIATIOIIS U3ID AR! DESCNTBID TtI THT ITAI{DAND LEOBT{D IITBBT

TEST BORING RECORD
BORr'|c r|O. 1 Jo|clF. TS:740

Td€tate Testirq & Drilling



TVA - BuIl RunI
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I

ELlv Tro J^rE ll,4Jg9 , *_.*uEAr;En__!!eer
IATER LEVCL AT FIELD EIIGI}IEER-

rATgN LCYCL AT DRILLER

IATIN LEVCL AT 24 ilOURS

/\LL gt-EOLt AIID AEAIIVIAIIOXT U83D ART DAsCRIEID IX TtIf STAI{D ND LEGBXD STBIT

REIAiIST

lCtr
lc

tnlo Drgrt
ta.t

lrn To

str.tuo D.ptb
Frt

lro Tc
toll Ct[rlltcrtlo x t a PPI

14-O
10 13.5 l5 -o --Agb crushed stone

1l 15 .O 16.5 7
17. 5

17. s
t2 16.5 18.0 Brown siltv cLav. moist 7 t.5

18.0
18.0

l3 18.0 19. s Brown & grav clav 18 2.5

14 19.5 21.0 10 L.7

15 21.0 22.5 L4 2.5

16 22.5 24.o L5 3.0
24.O

24.O
L7 24.O 25.5 Gray brownish yellow cLay 20 J.

18 25.5 27 ,O 20 3.7
27.O

27 .O
19 27.O 28. 5 Yellowish brown clav L2 2.5

28.5
28. 5

20 28. s 30.0 Grav siltv cLav 13 2.5

2t 30.0_ 31.5 20 3.0

TEST BORING RECORD
aoR|xc rp. I Js ro TS-740

Tli€tate Testing & Drilling



pfOJtcT Ash Dike Evallrarion

TVA - Bull Run

l|.lvATto A L 14189

t
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
t

TATIN LEVEL 
^T 

2' }IOURS

lqlfr
Xc

tr*fr De9rf
?ot

lrc To

Ctr.ErD Detb
P..t

leo To
toll Clorlflcrtto tf r Ar PPI

,, it -q 1?n It
3i -o

1q-n
t7. 3?-O 14-C T\a*l' a--.' al -" '-'.i rL 1?.

lAS
i4^5

'L
qa< c6-n T)erk srav r.'lnv ro

?q 35 -O 37 -5 6
37 .5

37. 5

26 37 .5 39.0 Grav clav & silt & wood 8
39 .0 nt .|arec

39 .0
27 39 .0 40.5 Dark gray sandy clav with 6

sravel
28 40. 5 42.O 23

43 .0
43 .0

29 42.0 43. 5 l{eathered rock 24
43.5

43. 5 Boring terminated

---.tfEATltER

IATET LEVIL AT TIELD ENGINEE

IATIT LCYIL AT DRILLER

ALL TITIEOLT A}ID ABBNIVIATIONT U8!D ANE DE8CRIB3D !f 
'II!' 

IITAI{DAID LACEXD SIEET

REIIARf,S:

TEST BffiING RECORD

SoRtltG lfo I Je 10. TS-740

Tri€tate Testiqg & Drilling



?iOJECT Ash Dike nvatuation

T

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

l|.lvAllo rre 1/51[9.____--*yEA1{ER

IATEN LEVEL 7.5 AT Comoletion FIELD ENGIXEER-

UATCR LEVEL AT DNILLER

ATL IYIAOLI AlfD AAANIVIATIoXS UIBD ANB DA3CRIBED DI THE STAIDATD LEOSND TlaIT

REIATTS:

;ATIR LEVEL AT 24IIOUR!

aaL
ll*

lqlr Degtb
F..t

lro To

E&.tte D.ttb
l..t

lno To
toll Cbrrulcrtto ll t qs pP3

oo Yellowish brown shale & clav

1 0.0 1.5 22

2 1.5 3.0 2S

3 3.0 4.s 25

4 4.5 6.0 30

5 6.0 7.5 15
7.5

7.5
6 7.5 9.0 Yellowish brown & srav shale L2

9.5 & clav
9.5

7 9.0 10.5 lloist ash 44
10. 5

10. 5
I t0. 5 L2.0 Wet ash 48

12.5
t2.5

9 12.0 13. 5 Yellowish brown cl.av 11
13.5

13.5
l0 13.5 15.0 Gray & vellow clay 14

15.0
15 .0

11 15.0 16. 5 Gray clav 8
16. 5

TEST ffiING RECORD
EOR|lttG lto 2 JOC ]tO TS-740

Tti€tato Testiqg & Drilling



lLlv Ttox _-DAT€-*__*
IATCI LEVEL AT

IATSN LEVEL JT DNILLEN

IATET LEYCL AT 24 }IOUIS

tQtc
lfc.

lryb Drgrf
t..t

kc ?o

3tt.hn D.Du
tr..i

tru To
lcU CL.rltlc.U6 r I au pPn

16. 5
l6-

t?. l6 q IR-n Yellou & ornv r.lev 7
1R-n

l8^r
l1 tR_n Ic-5 Yellow & prav elav 10

lIt tq-q 2t -o 5

t5 ,,1 -o 22 ^t 7

16 22-5 24.0 I
24.O

24.C
L7 24.O 25.5 Gray & yellorf, clav L2

l8 25 -5 27.O 10

19 27 -O 28. s t2
28.5

28.
,20 28.5 30.0 Grav clav. qrass roots 10

2L 30.o 31 .5 14

22 31.5 33.0 11
33.0

33.
23 33 -0 34. 5 Gray & yellow clay t6

34.5
ALL II-EOLE ATID ATBT3VIAIIOX8 USED ANE DBSENTBID DI TI|I SIAT{DAID LBCBXD SHTrT

IESRI$,

TEST BffiING RECORD
90no{G XO. 2 J6lfO TS-740

Trl'$late Testing & Drilling



?lOJECf Ash nik. n-"tr,"r;

ELEY Tlo AT€.-'--_uEATIr€n-
lATttLlvEL 7.5 AT completion TIELDENSINEER-

UATC,R LCVEL AT DNILLER

r^Ttt LEVtt AT 2/| HOURS

ALL tt'EOLT AlfD AAENIVIA?IO}I! U8ID AN! DB8CRIBID Df IIIti 
'IAT{DAND 

LTCBND |IITIT

IEIARIS:--

laL
X..

tqb Drgrb
t..t

?ru To

gtrttrn D.Dtb
F..t

lro To
tolt Clorttlertlo x t er PPI

1L-
?a-s

2.L ia-q 16

-Yollow 
.t oraw elaw f orrrrol ,n

25 35-C 37 30
37 -5

37-5
26 37.5 3q- Yell-ow clav with o'ravel 25

27 39.C l.O - L9
41-5

41-5
28 40.5 b2- Gray clay t6

43.0
43.0

20 42.C 43 37
44.0

44.O Weathered Rock 50!

44.O Auger Refusal

TEST BffiING REGORD
30RSF rO. 2 JOC ln TS-740

Td€tate TestirXg & Ddlling



ELIYAT|OI o^rE-Ui/!9--****_-uEATlE

LD E}IGINEE

UATE1 lCVgr 10.0 
^1 

Completion 91gg1gj H.Rogers

UATIR LEYEL AT 2' IIOUNS

ATL TTEOLT AIfD ABANSVIATIOX! U3!D ANE DESCruEID nt TIIE tTA{DAND LEGB}|D ![IEE?

lqlo
Xe.

lq'fr Drgah
t..t

ku To

Etrdtn tr}.p&
t..t

&o To
&ll Cl[rlllcrtlo tl t As PPN

nn o_? Toosoi 1

n-1
1 nn -q Yellowish brosn shale & clav 2A

2 l -5 ?-n 55

3 3-O 4.5 34

A a-5 5-0 38

5 5.0 7-5 25

6 7.5 9.0 2L
9.0

9.0
7 9.0 10. 5 Yellow & qray clay & shal.e 1t

11.O frasments. noist
-o

8 10-5 L2.O Wet ash 30
13.0

13 -0
9 12.0 l3-s Yellowish brown clav 8

13. 5

13.5
10 13. 5 15.0 Red clay 7

11 15.0 16. 5 7
16. 5

IEIARTS:

TEST BORING RECORD
goRhtc }|C[ 3 Joc rn TS:740

Tri€falB Testirqg & Drilling



ffO.l:Cf ertr nik. e.r"l,r.riq

ELtvATlo AIE----IEATHEn

;ATII LIVEL AT IELD ENGIXEER

UATEN LEVET AT DIILLED

IATIN LEYE AT 2'a HOUiS

ALL ST'IBOL' Al{D AEBNBVIATIONS U83D ANE DBSCNTBTD D| tt|A 3TA}|DAID LBOITID t[rI!?

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

RE|ARfSr

tAf.
lfc

lq'lo Drerh
lot

?rr To

Etr.t|e D.ptb
tra.t

Fro To
loll Cl$rulcrtlo x t AB PFI

15.5
L2 16.5 18.0 Red & gray clay L4

18.0
18-O

13 18. O 1g-5 Grav & vellow clav 6

14 19. 5 21.0 11
2t.o

2t.o
15 21.0 22.O Reddish brown & erav clav 30

16 22.O 23.5 22

t7 23.5 25.O 32

18 25.O 26.5 25

19 26.s 28.0 29
28.0

28.0
20 28.0 25.5 Reddish brown srav siLtv 16

sandv clav

2L 29.5 30. 5 t9

22 30.5 32.O 16

23 32.O 33.5 10
33.5

TEST BffiING RECORD
BORhF lto 3 .tS rp. TS-740

Tri€tata Testirlg & Drilling



Dike Evaluatio

TVA - BuIl.Run

ALL TI-EOL3 AI'D AABTIVIA?IOII3 USID ANE DB8CNIAED DI firt ITAIIDATD LEG3IID $IBET

tEStIt,

I
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I
I
t
I

ELEV TIo ATEJEATITER
IATER LEYEL AT FIELD ENGI}IEER

IATC,N LEVEL AT DRILLER

TEST BffiING RECORD
B(ru€ l1g. 3 JOt rrq. Ts-740

IATIT LEYEL 
^T 

24IIOURT

lat
lfc

tq'b DrOrh
l..t

tll To

Str.tr! Dr1r6
ta.t

Fro To
Eoll Cl$rltlcrtlc tf f Atr PPN

?1 C

2.IL 33^5 qqn Reddi,qh hror.rn qendv nl to

2q 35 ^O 35.5 7

26 35-5 38.0 I
38^O

38.0
27 38.0 39. 5 Sand sravel 2A

28 39. 5 41.0 40

29 41.0 42.5 42
42.9 Borino tarni nq+aA

Tti€tate Tesling & Drilling



pfOJlCT Ash Dike Evaluarion

I ,:.- 
- 

-rvA - Burr Run

ELIYATIOX D^TE l/9/89 -uEArHEr------gfogSU

r IATCN LEVEL AT FIELD ENGINEER
I

UATE1 LEyEL 9.5 Ay Completion gtr;gggtr H.Rogers

II TATIR LEYEL AT 2' }IOURI

I
I
I
I
I
I
I
I
I
I

trylr
Itc.

lqfr Drerl
t..t

Flc Tc

3u*rn Drptb
F..t

Froo To
tolt Clmrltlcrtlo tl T eu tPn

o-o o-31 Toosoil

o-3
o-o -5 Yal lnwi qh trrnwn ehela f, al.av 24

) -q 3.O 48

3 3-O 4^5 37

L a^5 6-O 40

5 6.0 7.5 34
7-5

7.5
6 7.5 9.0 Yellowish brown clav. topsoi 34

9.O
9.0

7 9-O 10-5 Ash 90
10. 5

10. 5
8 10-5 12-o I{et ash 31

9 t2.o r3.5 L4

14.0
14.0

10 13.5 15.0 Yellow & brown clay with 24

shale fragments
l1 1s.0 16. s 15

15 - 5

ALL gT-EOLt Al|D AABBBVIATION8 U8ID ANE DBs€NIBBD III TIIE ETAI{DAND LBGEIID NIEETI -;;
I
I
I
I

TEST BORING RECORD

8oitl|G INO 4 fin l|o.IS;Z4.0-

til€tate Testing & Drilling



Dike Evaluation

TVA - Bull Run

ILIYATIO ATE_* --- WEA

rATEN LTVEL AT FIELD ENGII{EER-

UATER LEVEL 4T DNILLEN

IATIN LEVEL- AT 2a ltouRs

ALL TYEOL3 AttD ABANBVTAAIONI U8ED ANE DASCRIATD E{ TttI ETAIIDAND LBGBND TIIEBT

lefr
llc.

tCtr Drert
l..t

lll To

Et?.he D.Dt!
l..a

Fea To
toll Ch..lfterrto tf U A! PPN

16-5
12 l6-q l8 ^o Grav & brown cLav 15

l1 l8-o 1S.5 28
19.5

19.5
IIL 19-s 21 ^O Reddish brown & sray ctav 32

l5 21-O 22-5 38

15 22-q 2L -O 58

t7 2L ^O 25.s 59
25.5

25.5
l8 23.s 27 -O Brownish red clav 32

ts 27.O 28-s 44

20 28.5 30.0 31

2l 30-o 31 .5 30

22 31-s 33.0 28
33.0

33.0
23 33.0 34. 5 Brown & Aray sil.tv sandv 24

34. s clay
34. s

24 34. 5 36 .0 Brown silt c sandy with cLay 9

RETAITS:

TEST BORING RECORD
AORITG ilO. 4 J6 TO TS-740

Tl$tale Tesling & Drilling



IATET LIVEL AT

IATC,N LEVEL AT

'IELD 
ENCIT{EEN-

DNILLER

UATIN LEYEL 
^T 

2' HOUNS

lqb
Ic.

tqlfr Dretl
t..t

kc To

Stt rln D.Dti
t..t

lrco ?o
Sell Ctnlttcrtlo lf U gs Ppn

tq i6-o q7s ln

26 q7-q jg-o s
qq-n

39.O
27 3q _o 41^5 cn

al -5
al -c

?.4 al-5 lL?. -A Larsc orewel
42 -8

42-8 Auser Refrrsal

ALL I.rEOLT AI|D AABBSVIATbIIS U8ID ANE DESCnIB'D Df TIII ITA{DAND LBC3IID $IEET

REltAtISr

TEST BffiING RECORD
eoRp{G ito. 4 Jog ilo TS-740

Tri€hte TestirXg & Drilling



?fOJEG.1 Ash Dike Evaluation __
TVA - Bull RunI

I
I
I
I
I
I
I
t
I
I
I
I
I
t
I
I
I
I

lLlv TlO ArE 1/10/89 -.-. - -rEATltE

IATER LEYEL LD ENcINEEN

fATEn LEyEL 10.0 A1 Conpletion 9j1gLg1 H.Rogers

TATCR LEVEL AT 2' HOUNS

ALL STEOLE AIID AABRSVIATIONs U8BD A^RE DE3CRTBBD BI THI 3TA!|DAND LEGEND SIIBET

tEIAlf3r

tat
lfc.

lryfr Dogf
t..t

ka Tc

Etrdre lt pth
t..t

?lco To
lcll GlorUtcrtto x t Cs PPT

nn
I o-o 1.5 Yellosish brown shale & clav 33

2 l-5 3.0 48

3 3-O 4.5 50

4 4.5 6.0 63

5 5.0 7.s 37
7.5

7.5
6 7.5 9.0 Ash 50+

7 9.0 t 0.5 56
10. 5

10. 5
8 10. 5 t2 .0 Wet ash. limestone. sravel 50+

9 12.0 t3.5 45
13. s

13.5
l0 13.5 15.0 Brown & srav clav 1.0

11 15 .0 16. s 14
16.5

16.5
L2 16.5 18.0 Gray & brown clav I

18.0

TEST BORING RECORD
gORtNc *O. 5 .re XO. TS-740

Tri€tate Testing & Ddlling



?fOJlCT Ash Dike nvaluation pAcE z

ILIVAIIOL D TE---JEATII

IATCI LIVEUT FIELD ENCINEER

IATEN LEYEL AT DRILLER-

ALL S}'IsLt AITD ABSNIVIATIOXI USED ANB DAsCRts'D It| THA ATAIDAID LBGEND SIEET

TEIlARfS:

IATIT LEVIL AT 2' }IOUNS

aat
Xc

lryro DrOrb
t.at

lll To

$?.t|6 D.Dti
f..t

lrc To
&ll Cllrlftcrtlo r t eB FPN

1A n
lq lR n lo q Ycllnwich hram nlav llL

lq 5

to-q
IL lq c ,1 n Rrnrm orsv f rarl qandv nl l^7,

15 2t ^o ),c 6(}
22-5

22.5
l5 2.7. q 24-O Brosrr clev 67

2lL -O
24.O

t7 24.O 25.5 Brownish red f, srev clav 49

18 25.5 27 .O 51

19 27 -O 28.5 40

20 28-5 30.0 38

2T 30.5 31 .5 33

22 31 .5 33.0 33
33.5

33.5
23 33.0 34.5 Brown & erav clav 34

24 34.5 36.0 2L

TEST BOR]NG RECORD

BORhTG ln 5 JS ]tO TS-740



Ash Dike Eval.uation PAffi 3

TVA - Bull Run

l|.lvArlo ATG-- 
- JEATIIE

IATCI LEVEL AT IELD EXCINEER

IATEI LEYEL AT DTILLEN

IATCR LEVCL 
^T 

2' HOUTS

ALL T.rEOLI AXD AAANAVIATIOX8 USID ANE DEsCNIBID DI Trt3 STA{DAND LEGEXD IIIEET

REIARIS:

tqto
Xo

tefr DeDab
F..t

ka Tc

Eoira D.tltl
tr..t

lro To
&lt Ct[rlltcrtlo r t Qg PPN

,q ?6n 17_C 1a
37-5

37.5
26 37-5 39.0 Brown & prav silt with some 20

39.O clav
39.O

27 39.0 40-s I)ark srav silt r.rifh r.lav 22
40. 5

40.5
28 40. s 42.O Sand & eravel 5O+

42.8

42.8 Auser Refusal.

TEST BORING RECORD
EORI€ f{o. 5 J€ ]n TS-740

Iil€tate Tosting & Drilling



?IOJECT Ash Dike Evaluation

FoR TVA - Bull Run

ELIVATION

IATCT LEVEL {T

DATE-jJLJJ-99-- ----.wE116gn Clorrdy, dri zzle

E}IOINEE

UATET tgVel 7.2 r1 Conpletion gllgggp H.Roeers

I TIN LEVEL 
^T 

24 HOUNS

ALL ITASOLT AIfD AABIIVIATIOT{t U8ED ANE DBSCRIBED tl| Tt|I STAI{DAND LBGEXD IITIAT

tEtAtISr

l4to
f,o.

lCto DrOrt
t..t

tla lo
Etr.trD D.Dtb

l.at
lloo To

lclt Clmrltlcetla lf t Au PPT

nn
I nn Iq Rramich tralla'^' clrala" nl t,1

, .q i-o 22

? 3-O a-5 <al

4 a-5 6-O 7q
6-o

6n
q 5-O 7\ Rrn*m i dh .'^ 1 f L f- a al- t.n

7-q
7-q

6 7-5 9-O l4oist ash ao
9-O

9.0
7 9-O to^5 Waf q qlr 1q

t2 -,
1). ^S

8 lo-5 12-o Yel I ntri ch hrnm e 1 av ri f h 7,'
shale

g I2-O 13. 5 lL6

13-5
13-5

10 l3-5 l5^o Clav & ash to
l6^o

15.O
11 15.0 15-5 7

TEST BORING RECORD
goRh|G lNO. 6 JOO NO. -J*&A-

Tri€tats Tosting & Drilling



CLTVATIO ATE 
- 

UEATIIE

IATCI LIVIL AT FIEL9 EXGIXEER

IATEN LEYEL AT DNILLER

ALL STIBOL' AilD AASNIVIATIOIIS U83D ANE DE8CRIBAD Dl TIII sTATDAND LBGBIID IIIEBT

TEIIARIS:

t^Tln LGVEL AT 2a HOUnS

taL
f,o

tqtr Dejtb
tr..t

trc- To

str*l|rD D.ttb
t..t

leoo To
&lt Ct..rulcrtlo ll t er PPN

t2 l5-5 l8-o Red & vallor,r elnw ,.6
I R-O

l8-o
l1 18 -O lq5 Grav & red elav 22

1g -o
19.0

llr 1g-5 21.0 Red elnv 17

15 2t -o 22.s 2,r.

22.5
22-5

l6 22.5 2h -o llard drv shale 5O+

t7 24.O 25.5 5O+

18 25 -5 26 -L 5O+
26.4

25 -L Auser Refusal

TEST BORING RECORD

80Rr{G rp. 6 rloe xo -LS;219-

Td€tate Testing & Drilling
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cLCv rlo lls 1/11/89 
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, wEATHET--iLoudy

;AT!N LEYIL AT FIELD E}IGINEEN

UATET lgygL 14.8 tr Conpletion

rAtln LEVEL AT 24 ttOURS

gjggLgl H.Roeers

ALL STIAOLI AtfD AABSAVIATIOI|3 UEID ANE D33CRI8ID IN THI 
'TATDAND 

LEGBXD $IE!T

RErltr3r Water encountered 16.5

laL
llc.

tqrr Drgrb
?rot

lll To

Etr.tuo D.tDt!
l..t

!ro To
Ecll Glurlflcrtln x I Or PPI

I o-0 -5 Rrnm chala f. nl ,A

2 -5 3.0 1?.

1^O
3^O

3 3.0 4^5 Brotm & red c'law- shnle frqo- 2,O
'menfs

4 4.5 6.0 28
6.0

6.0
5 6.0 7.s Boulders. refusal

7.5
7.5

6 7.5 9.0 Brown shale clav. linestone 29
9.0 pebbles

9.0
7 9.0 10. 5 Gray, brown & yell.ow shale 37

& clav
I 10. 5 L2.O 31

L2.0
12.0

9 LZ.Q 13. 5 Yellowish brown & red shale 6 37
13.5 clay

13.5
10 13. 5 15.0 Gray & yellow clay L4

r5.0
11 l5.o 16.5 Dark gray clay. moist 8

TEST BORING RECORD
BORhtO rO. 7 Sg lto. TS-740

Tri€tate Testirq & Ddlling
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lLlvATtorl e^re..Ll]2189 _-_JE^rHER
IATCR LEVEL AT FIELD ENCII{€ER

ilAttt LGv:l 14.8 
^T 

Completion On

IATGR LEYEL 
^T 

2' HOURS

ATL SIEOLT AIID ABSNTVIATIONE U8AD ANE DESCNIEED !S 
'ltt 

slrAT|DAID LIGEND ttIEET

REIIARIS:

TEST ffiING
goRtr{G }fo. , 7 Js }p.

R ORD
TS 740

Yellowish

r Refusal.

Tri€tate Testirqg & Drilling
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ELrv rto ArEll!gl.gg-___.,_-rErrrE

IATEN LSVEL AT IELD E}IGIXEEN_

IATC,N LCVEL AT DntLLEn H.Rosers

I
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t
I
I
t
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t
I
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I
I

IATIR LEYE AT 2a ltouts

ALL TTT'DOLI AIID AEBNIVIAIIONE USBD AAB DASCRTBBD tX TII! 
'TAIIDATD 

LBCAI|D $IEET

TETAITT:

laL
|3c

tpfr Drgti
t..t

?ir Tc

sts.rta D.Dtb
tr..t

Fro To
tcU Cb..ltlc.tlo r I A! pPn

nn
nn q Brom shale t6

2 l-5 3.0 22
i-o

3.0
3 i-c 4.5 SmalL Boulders- clav

4-5
&-5

4 h-5 6.0 50+
5-O

6.0
5 6.C 7.5 Brown shale 41

6 7.5 9.0 16

7 9.0 10.5 22
10. 5

10. 5
8 10. 5 12.0 Yellowish brown shale. Line- 50

L2.O stone boulders
t2.o

9 L2.O 13.5 Yellowish brorrn. red & srav 36
shale & clav

10 13. 5 r5.0 t8

11 15.0 r6. 5 L4
16.5

16. 5

L2 16. 5 18.0 Gray topsoil. wet 9

TEST BORING RECORD
8(nn6 no 8 Joo 10. TS-740
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UAT:N LEVEL AT

IATG,N LEVIL AT

IELD EXCINEER 
.

DRILLER

ATL SYIEOL! AXD AAANIYIATIOXE UsBD ANB D33€NIBBD IN TIIS !fAI{DAND LEGEND SIBET

;A?!N LEYIL AT 2I HOURI

hgtr
X..

tqlfr DeCtL
F..t

lra To

str&n Dftb
la.t

Frm To
lolt Cttrltkruo r t $r PPT

l9 -o
19-O

li 18-0 19. s _llellowish brown & red shaLe 22
19. 5 & c larr

19.5
t4 19. 5 21.0 Brownish vellow clav 4A

22-O
22.0

15 2t -c 22.s Grav topsoil, grassr roots 13
23.0

23.O
22.5 24.O Yellowish brown clav 22

24.O
24.O

L7 24.O 25.5 Reddish brown & gray clay 3t

18 25.5 27.O 25
27.0

27 .O
19 27.A 28. 5 Brorrn & gray clay 3Z

28.5
28.5

20 28 30.0 Brown clay with shal.e. hard 83t

2l 10-f 30^a 50+

llater encountered 16.5

TEST BORING RECORD
ACnhF 19. 8 - JO3 111L ?s-740

Tri€tate TestirXg & Drilling
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tLCYATlo rrs t /t3/89 xEATnEn___
IATCT LIVEL AT FIELD EN6IT{EER--

;ATCR LEVCL AT 9g11ggp H.Roeers

IATIN LEVTL AT 24 HOUnS

ALL ET'EOLE AIID ABBNBVIATIOT{' UETD AI! DESCNTAED DI TtIf ttrATD/rND LECBIID ![TE3T

tESRf,S'

TEST ffiING
EOR0ltG llo. 9 .ts lto.

RECORD
rq-740

lpfr
Xc

tq)lo DrOtt
l..t

?rr Tc

Str.trE D.trtb
t..t

lro To
Soll ClDrlflcrtlo I| 7 Qs PPI

0.0 0.5 Ash

0.5
I o-o 1.5 Brownish yellow shale 25

2 5 3.0 24

3 3.0 4.5 20
4.5

4.5
4 4.5 6.0 Yellowish brown & red shale 25

5 6.0 7.5 2L

6 7.5 9.0 19

7 9.0 r0.5 29

I 10. 5 12 .0 22

9 12.0 13.5 25

10 13. 5 15.0 6
15.0

15.0
1l 15.0 16.5 Gray clay & shal.e. w€t 4

L2 16. 5 18.0 3

Tri€tate Teslirq & Drilling
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IATCT LIVEL AT-- F IELD EXGIXEEN

TATEN LCYIL AT DRILLEN

I
I
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I
I
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I
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I
I
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I

At L tt-EOL! AltD AEEnSVTA?lOtfl UsrD Ant DB3CRTBSD Dl tt|E ITANDAnD LEOBT{D ![tl.!T

REIARf,S:

TATII LEYEL rT 2' }IOUiS

!af.
tls

lftr DrOtl
t..t

kr to
ttrrtra DeOfb

l..t
Frorl To

&tl Cllrulcetlo !f t Atr PPN

13 18.0 19. s lt

14 19. 5 2L.O A
2A.5

20.5
l5 21.0 22.5 Brown & qrav clav ?6

16 22-5 24.o ,.,

t7 24.A 25.5 L)

l8 25. 5 27,O 37

19 27.0 28. 5 2tt

20 28. s 30-o 2t

2T 30.0 31^ 5 IA

22 31 .5 33.0 l7

23 33.0 34.5

24 34-5 36.O 1n
35-O

35-O
25 35-O 37-5 Grav f, hrnm ci I f .r cgn;l* 7

clav

TEST BffiING RECORD
BORhF NO. 9 JOB rN. J&ZT{I-

Trl€trte Testirg & Drilling



ll.lvATlo ATE -Ut6l89 - -uEArrEn-
TATSI FIELD ENgINEEN-

UATEN LIYEL AT DRILLER-

IA?!N LEVEL 
^T 

24 HOURI

aat
llc

lq)le Dreeb
t..t

llc Tc

&rarr Dqrtl
l..t

leo To
Soll Clmrlllcrtlo f, I gu PPT

2(r 17,q qq-n .,

ao _o
40-o

27 3S-O 40-s Grav sand-'orqvol t6

28 40. 5 42.0 L'
42-O

42.O 43 .6 Laree qravel.. boulders

43.6
-A-user 

Refusal

ALL Jt'EoLt AlfD AAAttvtA?loils uStD Anr DBsCnrBtD ttf TtrE strlrrD^nD LBOtilD &ttE?

IEIARTS:

TEST BORING RECORD
BORSF lto. 9 , Joo ln TS-740

lil€tate Testing & Drillinrg
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ILCV TTO ATE-*! /t 6l8q ***.rEAtilEn
IATIN LIVSL AT FIELD GNCII{EEN

IATEN LIVET AT DnlLLEl H.Rogers

;ATIN LEYEL AT 24 HOURI

ALL t"}-EOLt A||D AABNBVIATFilE USID AN! DBSCRIBBD DI THE TAIDATD LEGBIfD SrrEST

IEtARIST

laf.
Io.

lqtr DrOab
?..t

kc To

Strsso D.9tb
l..t

Froo To
tolt Ctrtrlllcrtlo tl t Cb Ppt

0.0 1.0 Ash. crushed stone

1.0
I 0.0 1.5 Brown & vellow shale z3

2 1.5 3.0 22

3 3.0 4.5 26
4.5

4.5
4 4.5 6.0 Brown. veLlow & red shale & 22

clay
5 5-O 7.5 z0

6 7.5 9.0 34

7 9.0 10.5 40

I 10.5 12 .0 28

9 L2.O r3.5 32

10 r3.5 15.0 L4
15.5

15.5
1l 15.0 16. 5 14

t2 16. 5 18.0 L2
18.0

TEST BffiING RECORD
EORtl{C }n . 10 J6 }n -JLZ39--

Tri€tate Testing & Ddlling



ELIYATIO}I- DATE"

IATTR LEVEL AT

UATER LEYEL AT

IELD ENGIXEEN

DRILLER

TATIN LEVEL AT 2' HOURS

tetr
lfq

tq,fo DrOaf
t..t

lrl To

ttrdtD D.Dtb
l..i

lro To
loll ClorUlcrtto x t Orl PPT

18.0
13 18.0 19. 5 Brown & erav clay. moist (,

19. s
19.5

14 19. 5 21.0 Grav clav 5

15 2L.O 22.5 9

16 22.5 24.a 13
24.5

24.5
L7 24.O 25.5 YelLowish brown clav z5

IE 25.5 zt.t) 26

19 zt.u 28.5 34
28.5

ZE.5
zo zu.5 30.o Brown & eray siltv cLav 40

2L 30 -o 31.s 31.

22 31.5 33-O 15

23 33.O 34-s lq

24 34. s 35.0 1It

25 36.0 37 .5 ll.
37 -5

ALL It'EOLt AIID ABDAIVIATIOTI' U8ED ANE DESERIBID E'| Tt|I IIAXDAND LECBND 3r|E!T

TEST BORING RECORD
90nh|6 ro. 10 JC r(r -.Iii:.240-r

Tri€tale Teating & Drilling



nOlfCf Ash Dike Evafuatio

ILIVATIO ATE 

- 

TEA

;ATER LEVEL .tT

IATER LEYEL AT

f IELD

DRILLgN

TATIR LEYSL 4T 2. HOUNS

tCtr
llo.

tqtr Drrrb
F..t

?rt To

Etratn D.ptl
f..t

lro To
lcll Cl$rlflcrtla lf t Ctl PPI

?7q
t6 ?7( ?q-o Grav slrxlv siltv elav l,

?qn
iq-o

27 39-O 40. 5 Sravel & sand LA

,A aoq It2 -O Gravel & sand LI
43-5

43-s Ause r Refrrsn 1

ALL Jt'EOLt AIID ABBNAVIATIOXE UETD ANE DB3CNIABD E{ THI CfA{DAND LBGEXD S|!AT

tEIIARTS:

TEST BffiING RECORD
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surmnY or IABORATORy TBSI RBqUTTS

Tennegaee Valley Authorlty
Ash Dlsposal Dlkes - Bull Run Steal plant

Cllnton, Tennessee

TRI.STATE TBSTING & DRILTING
ProJect No. TS-?40

Natural percent Atterberg Lhlts USCSBorlng sarple Depth ttoleture passlng tL pt pr claaw..rr .rqrlrrn rrspLlr [oraf,ure passrng LL pL pr claeeNo. No. ft No, 200 f t - t
l1

2
3
4
6
6
7
8
I

10
11
t2
13
14
15
t8
t7
18
19
20
2l
22
23
2l
26
e0
27
28
29

1.0
2.5
4.0
6.6
7.O
8.5

10.0
1l.s
13.0
14.5
16.0
t?.5
19 .0
20.5
22.O
23.5
26.0
20.5
e8.0
?9.5
3l .0
34.5
3{.0
35.5
3?.0
38. S
40. o
{l .5
43.0

1.0
e.6
4.0
5.6
?.0
8.6

10.0
rt.6
13.0
14.5

22.7
26.0
2t.t
e0. g
20.5
22,6
23.6
16. I
20. 1

Irl. E
9.3

19. I
18.1
1?.9
16.6
18.6
17,2
17.4
20.5
19. I
2t,l
21.1
23.3
23.8
24.O
25.8
lg.8
2t,2
21.1

21 .9
t7.2
22,9
20.0
23.3
11.4
18.3
6.9
5.2

22.6

'402410 ct

1

2
3
a
5
6
7
8
I
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/\/,^t./I,\\lG t!il.

l*'||{. t .rhl t g*rtlo
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Suuary of Laboratory Teet Results
TYA - Bull Run Stear plant
Aeh Dlcpoaal Dlkes
Page 3

*.r* sanpre . Depth il:*iil" li::iil o'ff"'.;f tt;l." 
fi::No. N;:_ }t ___i__.,o ff:,ffi "l ,l ,i craeo

ll
t2
13
t4
15
10
t7
18
19
20
2l
22
2g
24
26
26
27
28

I
2
3
4
5
6
1
8
I

10
ll
t2
13
1a
t5
t0
t7
18
19

1

2
g

4
5

10.0
1?.5
10.0
20.5
22.O
23.5
25. O

26.6
28.0
2e.6
31 .0
82.5
34.0
35.5
3?.0
38.5
40.0
rl.5

1.0
2.5
4.0
5.5
?.0
8.6

10. o
1t .5
13.0
l{ .5
16.0
1?.5
19.0
20.5
22.O
23.5
26.0
28.5
28.0

1.0
2.5
4.0
5.5
?.0

2r.1
22,6
29.2
22.4
17.4
18.8
18.6
18.9
18.4
18.6
18.4
18.3
20.2
20.8
2t .l
18.9
e0.5
15.0

8.6
r3. I
1?.0
t7.4

15.2
12.6
11 .8
t4.7
20. I
28.3
2r.!
18.6
r7.7
t7.2
13.3
13.0
20.8
22.1

18. I
10 .4
18.1
21 .8
28,8

3{ 2t 13 ct,

(RocK)

32 16 16
36 20 10 ct

:

1N.
tt{.t l|frfornrg
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Sunary of Laboratory Test Resulte
TttA - Bull Run Stear plant
Arh Dlegoral Dlkes
Page g

Natural percent Atterberg Ltrlta USCSBorlng sarple Depth iloleture passlng LL pL pr clasvv- -..c eqyrE rr=pLu [rrraf,ure Fagglng LL pL pr ClassNo. No. ft I No. A00 t t t
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3l .0
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35.5
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38.6
t10.0
ill .5
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t7 .8
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19. 1
23.0
28.5
26.3
25.6
23.7
18.4
t7,2
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16.3
15.3
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10.3
19. 1
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20.3
21.2
2t.l
21 .8
9.?
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Appendix B 

Geotechnical Drawings 





















































































 

 

Appendix C 

Boring Logs 



0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.2

1.1

1.1

1.4

1.4

1.3

1.1

1.2

1.5

1.3

1.1

1.3

1.5

1.4

1.5

1.4

1.3

1.5

1.5

1.4

1.5

1.3

1.1

1.3

1.1

1.0

0.3

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-7-9

7-8-10

13-14-16

13-9-8

11-16-20

12-16-13

9-14-15

11-9-11

10-11-11

10-13-14

8-11-16

6-9-11

4-5-7

17-9-8

4-4-4

3-5-6

7-1-3

3-1-2

1-1-1

1-1-1

WOH-
WOH-1

WOH-1-4

4-7-8

3-4-6

4-7-7

4-4-5

1-1-2

1-1-2

1-2-3

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-6: clay in
sample, >0.2'

7

15

12

22

31

19

20

23

20

25

16

22

31

33

36

42

45

43

44

56

41

34

41

36

23

25

36

56

47

19.0'

23.0'

813.4'

809.4'

SOIL 1: FILL - BOTTOM ASH,

gray, moist, dense

SOIL 2: FILL - BOTTOM ASH/

FLY ASH MIXTURE, gray, moist

to saturated, medium stiff

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft to

medium dense, with varying

percentages of bottom ash

Top of Hole

7/9/09 7/10/09Completed

Ben Halada

Ben Halada

0.0'

Driller

832.4'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

21.5 ft 7/9/09

832.4 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 82.0 ft

Elevation

1  of  3

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-1

N 595024.10,  E 2544375.85 (NAD27)

LOG  (DRAFT)
F

M
S

M
_
L
E

G
A

C
Y

  
1
7
2
6
7
9
0
1
5
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U
L
L
 R

U
N

 -
 F

IN
A

L
.G

P
J
  
F

M
S

M
.G

D
T

  
2
/1

0
/1

0



43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 71.5

5.0

5.0

0.7

1.3

1.1

1.0

1.3

1.3

1.1

1.4

1.1

1.3

1.4

1.3

1.1

1.1

0.5

1.3

1.1

0.4

0.7

77.0

82.0

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

2-1-1

WOR-
WOR-WOH

WOH-
WOH-WOH

4-5-7

4-7-5

6-7-7

4-3-3

WOR-
WOR-WOH

3-5-8

WOR-
WOH-2

WOH-1-1

WOH-
WOH-WOH

WOH-
WOH-WOH

2-4-14

2-3-2

WOH-
WOH-WOH

WOR-
WOR-WOH

WOH-
WOH-4

36-50/0.3

Weathered
shale/clay from
72.0'-72.4',
73.5'-74.0',
75.2'-75.8'
41 degree water
stained fracture at
72.6'

3.5

5.0

70

100

44

39

39

17

19

21

22

25

25

26

24

25

27

27

9

25

46

36

10
Began Core

48.5'

63.5'

71.0'

72.4'

79.9'

82.0'

783.9'

768.9'

761.4'

760.0'

752.5'

750.4'

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft to

medium dense, with varying

percentages of bottom ash 

(Continued)

SOIL 7: SANDY LEAN CLAY,

light brown, moist, stiff to very

soft, some fine sand

SOIL 10: SAND, light brown to

brown, saturated, medium dense

to very loose, fine to medium

grained, some medium to coarse

gravel

Shale, dark red brown, very fine

grained, soft, thin bedded, silty,

35° to 45° inclined bedding

planes, calcareous

Limestone, gray, fine grained,

hard, thin bedded, closely spaced

fractures, 35° to 45° inclined

bedding planes, fossiliferous

Shale, brown, very fine grained,

soft, thin bedded, silty, 35° to 45°

inclined bedding planes,

calcareous, limestone parting

throughout

Bottom of Hole

Base of Weathered Rock = 77.0'

32%

64%

Rec. Ft.

Total Depth

Location

Boring No. 82.0 ft

Elevation

2  of  3

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-1

N 595024.10,  E 2544375.85 (NAD27)
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Top of Rock = 71.0'

Elevation (761.4')

Rec. Ft.

Total Depth

Location

Boring No. 82.0 ft

Elevation

3  of  3

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-1

N 595024.10,  E 2544375.85 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.5

1.5

1.2

1.5

1.5

1.1

1.5

1.0

1.5

1.4

1.3

1.5

1.0

1.2

1.2

1.5

1.5

1.3

1.5

1.0

1.5

1.5

1.0

1.5

1.5

0.8

1.5

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-5-8

3-7-9

5-7-9

7-9-12

17-18-17

16-23-21

11-10-11

13-19-48

48-49-50+

13-16-17

8-11-12

14-16-18

5-10-11

3-5-6

6-8-6

3-5-4

3-1-2

WOH-
WOH-1

WOH-1-1

WOH-1-1

WOR-
WOH-1
WOR-

WOH-WOH
WOR-

WOH-2
3-3-2

1-2-3

2-2-3

1-2-2

1-1-3

1-3-3

Boring advanced
using 3-1/4 inch
hollow stem augers.

Added Revert to
control blow-back

30

26

21

29

23

27

32

11

8

11

19

25

31

36

35

29

23

26

58

44

44

39

21

22

23

25

27

23

22

0.5'

10.3'

16.3'

33.5'

818.9'

809.1'

803.1'

785.9'

FILL - TOPSOIL, damp

SOIL 1: FILL -  BOTTOM ASH,

gray black, damp, medium dense

to dense

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray

black to dark gray, damp to moist,

dense to very dense

SOIL 3: SLUICED FLY ASH, gray

to gray black, wet to saturated,

stiff to very soft, with varying

percentages of bottom ash

SOIL 7: SANDY LEAN CLAY,

light brown, saturated, soft to very

soft, with fine to medium sand

Top of Hole

6/22/09 6/23/09Completed

Briggs Evans

Patrick Kiser

0.0'

Driller

819.4'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

16.2 ft 6/22/09

819.4 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 55.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth
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Project Name STN-2
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

1.0

1.2

1.5

1.0

1.0

0.0

1.0

1.0

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

2-4-11

5-8-9

5-4-7

3-11-5

1-1-2

WOH-
WOH-WOH

11-16-22

22-12-33

23

18

20

18

48

--

--

14

44.9'

53.6'

55.5'

774.5'

765.8'

763.9'

SOIL 10: SAND, tan, saturated,

very loose to medium dense,

coarse grained, some fine gravel,

cayey sand lenses

Shale, dark red brown, (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 55.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-2

N 595022.62,  E 2544232.15 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.5

14.5 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.5

21.5 - 23.0

23.0 - 24.5

24.5 - 26.0

26.0 - 27.5

27.5 - 29.0

29.0 - 30.5

30.5 - 32.0

32.0 - 33.5

33.5 - 35.0

35.0 - 36.5

36.5 - 38.0

38.0 - 39.5

39.5 - 40.8

1.0

1.3

1.1

2.0

0.8

0.8

2.0

0.0

0.0

2.0

1.5

1.0

2.0

0.5

0.5

1.3

0.0

1.0

1.5

1.5

1.5

0.8

1.5

1.5

0.0

1.3

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7

ST-3

SPT-8

SPT-9

ST-4

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

6-9-16

7-11-13

6-10-7

2-3-4

2-3-5

6-7-8

6-5-6

4-4-5

1-2-2

22-11-6

6-5-6

2-3-5

4-5-5

5-7-9

2-3-4

2-3-5

4-7-8

2-2-3

3-6-7

9-10-12

2-2-2

9-21-50/0.3

Boring advanced
using 3-1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 39 ft bgs.
See peizometer
installation logs for
details.

Add revert to control
blow-back

10

20

15

19

20

22

20

--

--

41

40

43

30

9

12

22

--

21

21

21

21

23

23

17

--

32

11.5'
12.0'

21.5'

33.3'

40.5'
40.8'

798.7'
798.2'

788.7'

776.9'

769.7'
769.4'

SOIL 9: FILL -  CLAYEY SAND,

brown tan, damp, medium stiff to

stiff, blocky

SOIL 11: FILL -  CLAYEY

GRAVEL, gray, moist, dense,

medium to coarse grained,

angular

SOIL 2: BOTTOM ASH/FLY ASH

MIXTURE, dark gray, wet to

saturated, loose to medium dense

SOIL 7: SANDY LEAN CLAY,

brown gray, medium stiff to stiff,

fine sand, mottled

SOIL 10: SAND, brown, wet,

loose to medium dense, fine to

medium grained, well graded,

trace clay

Shale, gray brown, (augered)

Top of Hole

6/22/09 6/23/09Completed

Briggs Evans

Patrick Kiser

0.0'

Driller

810.2'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

12.0 ft 6/22/09

810.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 40.8 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-3

N 595020.59,  E 2544104.02 (NAD27)
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Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 40.8 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-3

N 595020.59,  E 2544104.02 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.9

1.0

1.3

1.3

1.3

1.4

1.3

1.5

1.4

1.1

1.5

1.4

1.3

1.5

1.3

1.3

1.5

1.5

1.3

1.5

1.3

1.4

1.3

1.1

1.5

1.5

1.1

1.0

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-4-5

5-7-7

18-42-50

12-27-30

30-34-38

8-12-17

10-11-11

12-14-15

18-20-21

22-27-26

9-10-10

12-14-15

15-18-19

8-8-11

10-14-15

11-13-16

9-8-8

2-4-4

3-5-6

3-4-4

3-2-3

1-2-1

1-1-1

2-1-1

WOR-
WOH-WOH

WOR-
WOH-WOH

WOR-
WOH-1

10-11-15

13-15-16

Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 34.6 ft.
See piezometer
installation log for
details.

SPT-27: organics
present in sample

14

7

9

14

13

12

14

20

22

23

24

22

23

21

21

27

19

20

29

36

35

48

46

35

39

41

26

21

24

2.0'

28.0'

839.0'

813.0'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, stiff, some gravel

SOIL 1: FILL -  BOTTOM ASH,

dark gray to black, moist, dense

to very dense

SOIL 3: SLUICED FLY ASH, light

gray to gray black, saturated,

medium to very soft, with varying

percentages of bottom ash

Top of Hole

7/7/09 7/7/09Completed

Ben Halada

Ben Halada

0.0'

Driller

841.0'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

29.0 ft 7/7/09

841.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 75.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-5

N 594652.96,  E 2544484.24 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 72.0

72.0 - 73.5

73.5 - 74.4

1.1

0.2

0.9

1.0

1.1

1.0

0.3

1.2

0.9

1.3

1.0

1.1

1.0

0.9

1.1

1.5

1.4

1.0

1.1

0.9

0.5

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

SPT-49

SPT-50

8-11-12

WOH-1-2

3-3-4

5-4-5

2-2-1

WOR

WOR

WOR

WOR

WOR-
WOH-1
6-5-7

4-4-3

2-3-4

3-3-3

1-3-4

1-1-4

WOH-
WOH-1
WOR

1-2-5

6-7-9

18-50/0.4

SPT-39: clay in tip of
spoon

SPT-49: angular
coarse gravel in
sample

23

35

37

40

33

36

37

38

41

31

28

16

14

20

21

22

21

23

22

21

10

58.5'

65.0'

74.5'
75.0'

782.5'

776.0'

766.5'
766.0'

SOIL 3: SLUICED FLY ASH, light

gray to gray black, saturated,

medium to very soft, with varying

percentages of bottom ash 

(Continued)

SOIL 7: SANDY LEAN CLAY, red

brown to brown, moist, stiff to

medium stiff, some fine sand

SOIL 10: SAND, light brown and

gray, saturated, loose, fine to

medium grained, some clay

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 75.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-5

N 594652.96,  E 2544484.24 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.5

1.5

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.0

1.3

1.5

1.0

1.0

1.5

1.3

1.0

1.5

1.0

1.5

0.0

0.5

1.5

1.2

1.5

1.5

1.5

0.8

1.2

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-3-5

4-7-8

3-5-6

2-4-6

5-8-11

12-12-14

8-8-10

12-26-42

36-32-30

5-7-9

3-5-2

7-9-9

3-4-4

3-4-5

2-2-2

2-2-2

1-WOH-1

1-1-1

WOR-
WOR-WOR

WOR-
WOR-WOR

WOR-
WOR-WOH

WOH-
WOH-2
5-6-8

2-4-5

3-4-6

3-4-6

2-2-3

1-2-4

3-4-4

Fly ash layer 0.5 -
0.8
Fly ash layer 1.7 -
2.0
Gravel layer 2.3 - 2.5

Slotted screen
piezometer installed,
tip depth 49 ft bgs.
See peizometer
installation logs for
details.
Wet layer 10.6 - 10.9

Added Revert to
control blow-back
Saturated at 15 feet
bgs

18

10

18

20

25

22

29

20

14

13

16

28

33

14

21

24

37

33

40

39

--

19

15

14

18

20

19

23

22

2.8'

18.0'

32.5'

40.3'

815.4'

800.2'

785.7'

777.9'

SOIL 14: FILL - SANDY SILT, tan

brown, damp, stiff, fine sand,

mottled

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, light

gray to dark gray, damp to wet,

medium stiff to stiff

SOIL 3: SLUICED FLY ASH, gray

to gray black, saturated to wet,

medium to very soft, stratified,

with varying percentages of

bottom ash

SOIL 7: SANDY LEAN CLAY, tan,

wet to moist, soft to stiff, with fine

to medium sand

SOIL 14: SILTY SAND, tan, wet,

loose, fine to medium grained,

well graded, trace clay

Top of Hole

6/23/09 6/23/09Completed

Briggs Evans

Patrick Kiser

0.0'

Driller

818.2'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

15.0 ft 6/23/09

818.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 50.8 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-6

N 594610.05,  E 2544394.75 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 50.8

1.0

1.2

0.8

1.0

1.3

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

3-4-5

3-4-6

7-8-8

7-4-3

4-18-50/0.3

20

22

14

15

11

46.3'

50.3'
50.8'

771.9'

767.9'
767.4'

SOIL 10: SAND with Gravel, tan,

saturated, loose to medium

dense, fine grained, rounded, well

graded, with fine to coarse sand

Shale, red brown, (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 50.8 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-6

N 594610.05,  E 2544394.75 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

1.0

0.8

1.0

1.0

1.5

0.5

0.6

1.0

1.5

1.0

1.0

1.0

1.3

0.8

1.2

1.5

1.5

1.5

1.2

1.5

1.5

1.0

1.5

0.5

0.5

1.5

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

4-6-6

7-6-7

7-7-8

4-2-3

4-4-4

3-3-4

woh-1-2

1-2-1

1-2-2

1-1-1

1-1-3

3-6-8

6-8-7

4-5-9

4-4-5

4-5-6

3-5-6

2-2-4

3-3-5

1-2-2

1-1-4

4-3-4

1-2-3

1-2-3

1-2-3

1-2-3

1-2-3

2-5-7

9-33-55

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

10

17

21

21

20

24

37

30

23

37

32

20

23

20

20

20

20

21

22

22

22

22

22

25

21

21

21

23

12

0.5'

9.0'

14.5'

29.5'

43.1'

809.0'

800.5'

795.0'

780.0'

766.4'

FILL - CRUSHED STONE

SOIL 5: FILL - SANDY LEAN

CLAY, light brown, moist to wet,

soft to medium stiff, some

organics

SOIL 3: SLUICED FLY ASH, dark

gray and black, saturated, very

soft to soft, with varying

percentages of bottom ash

SOIL 7: SANDY LEAN CLAY,

dark brown, moist, stiff

SOIL 10: SAND with Gravel, light

brown, wet, loose to medium

dense

Top of Hole

6/18/09 6/18/09Completed

Briggs Evans

Briggs Evans

0.0'

Driller

809.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

13.0 ft 6/18/09

809.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 54.3 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-7

N 594577.54,  E 2544332.94 (NAD27)
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43.5 - 44.3

2.7

5.0

2.3

0.8

47.0

52.0

54.3

SPT-30 12-50/0.3

2.7

5.0

1.0

100

100

43

11 Began Core

52.0'

54.3'

757.5'

755.2'

Limestone (65%) Interbedded

With Shale (35%):

Limestone, dark gray, hard, thin

bedded, moderaterly weathered,

fine grained, 35° to 45° inclined

bedding planes, fossiliferous

Shale, red brown, fine grained,

silty, soft, thin bedded, moderately

weathered, 35° to 45° inclined

bedding planes, calcareous

Limestone, gray, hard, thin

bedded, moderaterly weathered,

fine grained, 35° to 45° inclined

bedding planes, shale stringers,

streaks and partings

Bottom of Hole

Base of Weathered Rock = 47.0'

Top of Rock = 43.1'

Elevation (766.4')

0%

22%

0%

Rec. Ft.

Total Depth

Location

Boring No. 54.3 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-7

N 594577.54,  E 2544332.94 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.2

1.4

1.1

1.0

1.3

1.1

1.1

1.3

1.2

12.0

1.0

12.0

12.0

1.0

1.5

1.0

1.5

0.5

1.5

1.5

0.7

1.5

1.0

1.5

1.1

1.0

1.2

1.0

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-6-9

11-12-12

24-24-32

9-10-20

24-22-30

15-12-12

10-23-24

26-22-21

10-12-13

8-9-9

3-3-5

3-3-3

3-4-3

2-1-2

1-1-1

1-1-1

1-1-1

1-1-1

1-1-2

1-1-1

wor-wor-
wor

woh-1-1

woh-wor-
wor

wor-wor-
wor

woh-wor-
wor

woh-wor-
wor

1-2-2

1-1-2

2-2-3

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Wet zone between
12 and 12.5 feet.

Fly ash between
14.5 and 15 feet.

Saturated begining
at 41.5 feet.

Organics present at
41 feet.

13

20

20

8

21

25

22

22

39

46

45

57

39

35

49

46

42

38

36

43

40

38

44

38

37

38

31

31

27

0.5'

18.5'

40.0'

820.5'

802.5'

781.0'

FILL - TOPSOIL

SOIL 1: FILL - BOTTOM ASH,

gray and black, moist to wet,

dense, some coal refuse

SOIL 3: SLUICED FLY ASH, gray

to black, saturated to wet, very

soft to medium stiff, with varying

percentages of bottom ash

SOIL 7: SANDY LEAN CLAY,

brown, wet, soft to medium stiff,

some silt, trace sand

Top of Hole

7/7/09 7/8/09Completed

Greg Budd

Patrick White

0.0'

Driller

821.0'

Date/TimeSam Wilks

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

16.5 ft 7/8/09

821.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 52.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-8

N 594312.72,  E 2544896.21 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 51.9

1.1

1.0

1.5

1.0

0.9

0.9

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

1-2-2

3-3-4

2-3-3

3-3-4

2-2-2

20-50/0.4

27

25

22

22

25

16

51.0'
51.8'
52.0'

770.0'
769.2'
769.0'

SOIL 7: SANDY LEAN CLAY,

brown, wet, soft to medium stiff,

some silt, trace sand 

(Continued)

SOIL 10: SAND with Gravel, wet,

medium dense

Limestone (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 52.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-8

N 594312.72,  E 2544896.21 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

1.2

1.3

1.4

1.2

1.0

1.3

1.1

1.3

1.1

1.3

1.2

1.1

1.4

1.0

1.3

1.3

1.4

1.3

0.9

1.5

1.3

0.1

1.3

1.3

1.3

1.3

1.1

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

1-4-7

8-31-33

9-19-19

7-11-13

10-11-13

9-11-11

4-7-12

4-9-13

15-16-18

16-18-19

11-13-19

11-13-12

15-12-13

3-4-7

5-5-6

6-5-5

4-2-2

2-2-3

1-1-3

1-1-2

WOR

WOR

WOR

1-4-7

7-9-9

6-8-9

3-5-5

4-8-14

3-3-4

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-9: fly ash

Saturated at 25.0 ft

17

13

17

23

12

9

15

13

26

17

24

17

18

20

21

24

30

38

40

46

57

37

37

27

30

28

36

35

36

23.0'814.5'

SOIL 1: FILL - BOTTOM ASH,

dark gray to black, moist, dense

SOIL 3: SLUICED FLY ASH, gray

to dark gray, moist to saturated,

very soft to stiff, with varying

percentages of bottom ash

Top of Hole

7/6/09 7/7/09Completed

Ben Halada

Ben Halada

0.0'

Driller

837.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

25.0 ft 7/7/09

837.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 73.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-9

N 594232.56,  E 2544740.10 (NAD27)

LOG  (DRAFT)
F

M
S

M
_
L
E

G
A

C
Y

  
1
7
2
6
7
9
0
1
5
 B

U
L
L
 R

U
N

 -
 F

IN
A

L
.G

P
J
  
F

M
S

M
.G

D
T

  
2
/1

0
/1

0



43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 72.0

72.0 - 72.9

1.2

1.3

1.2

1.1

1.4

1.3

1.1

1.0

1.4

1.1

1.3

1.3

1.4

1.3

1.5

1.3

1.4

0.1

1.1

0.9

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

SPT-49

3-4-6

WOH-1-1

1-2-3

1-1-2

WOR-
WOR-WOH

WOR

WOR-
WOH-4
2-4-5

2-3-5

5-7-7

4-7-9

2-4-7

6-7-8

5-6-6

1-1-4

2-3-4

2-4-3

WOR-
WOH-1
3-2-2

6-50/0.4

44

40

46

53

45

41

19

20

20

19

19

20

20

20

22

22

23

26

18

13

53.5'

69.0'

72.5'

73.5'

784.0'

768.5'

765.0'

764.0'

SOIL 3: SLUICED FLY ASH, gray

to dark gray, moist to saturated,

very soft to stiff, with varying

percentages of bottom ash 

(Continued)

SOIL 7: SANDY LEAN CLAY,

brown, moist, stiff to medium stiff,

some silt

SOIL 10: SAND, brown,

saturated, very loose, fine to

coarse grained, some fine gravel

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 73.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-9

N 594232.56,  E 2544740.10 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 18.5

18.5 - 20.0

20.0 - 21.5

21.5 - 23.0

23.0 - 24.5

24.5 - 26.5

26.5 - 28.5

28.5 - 30.5

30.5 - 32.5

32.5 - 34.5

34.5 - 36.5

36.5 - 38.5

38.5 - 40.5

40.5 - 42.5

42.5 - 44.5

0.8

1.5

1.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.0

1.3

0.5

1.5

1.0

1.5

1.2

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

2.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

ST-1

SPT-13

SPT-14

SPT-15

SPT-16

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

ST-9

ST-10

ST-11

3-5-9

10-15-19

5-11-13

10-19-25

32-35-43

10-9-10

5-6-6

6-7-7

16-17-21

17-21-31

10-31-30

17-13-14

4-6-10

4-7-9

2-8-9

3-7-4

Wet from 12.0 - 12.2
Clayey bottom ash
layer 12.0 - 12.2

Added Revert drilling
mud to control
blow-back

10

17

22

18

20

27

43

37

28

18

12

15

19

24

17

16

31

43

32

23

21

22

22

22

22

24

20

0.5'

12.4'

28.5'

32.3'

42.5'

817.4'

805.5'

789.4'

785.6'

775.4'

FILL - TOPSOIL, damp

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray

black, damp, medium stiff to stiff

SOIL 3: SLUICED FLY ASH, gray

black to gray, damp to saturated,

very stiff to soft

SOIL 6: LEAN CLAY, brown,

moist, medium

SOIL 7: SANDY LEAN CLAY,

brown tan, moist, medium, fine

sand, mottled

Top of Hole

6/23/09 6/24/09Completed

Briggs Evans

Patrick Kiser

0.0'

Driller

817.9'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

15.5 ft 6/23/09

817.9 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 50.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-10

N 594173.80,  E 2544636.59 (NAD27)

LOG  (DRAFT)
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44.5 - 46.0

46.0 - 47.5

47.5 - 49.0

49.0 - 50.5

1.5

1.5

1.5

1.5

ST-12

SPT-17

SPT-18

SPT-19

7-10-12

9-13-15

4-15-45

21

22

18

13

45.8'

50.4'
50.5'

772.1'

767.5'
767.4'

SOIL 14: SILTY SAND, tan, moist

to wet, medium dense, fine to

medium grained, well graded 

(Continued)

SOIL 12: SAND with Gravel,

brown tan, wet, very dense to

dense, fine to coarse grained,

subrounded, well graded, some

fine to coarse sand and trace silt

Shale (augered), red brown

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 50.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-10

N 594173.80,  E 2544636.59 (NAD27)
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Boring advanced
using 3 1/4" Hollow
Stem Augers

No samples taken,
augered for
peizometer
installation only.

Slotted screen
piezometer installed.
Tip depth at 32.0 ft.
See piezometer
installation log for
details.

Top of Hole

7/13/09 7/13/09Completed

Ben Halada

Ben Halada

0.0'

Driller

817.9'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

817.9 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 35.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-10A

N 594173.80,  E 2544636.59 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.5

14.5 - 16.0

16.0 - 17.5

17.5 - 19.0

19.0 - 20.5

20.5 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.5

27.5 - 29.0

29.0 - 30.5

30.5 - 32.0

32.0 - 33.5

33.5 - 35.5

35.5 - 37.0

37.0 - 38.5

38.5 - 40.0

40.0 - 40.3

1.0

1.1

1.0

1.6

1.5

1.0

1.6

0.5

1.5

0.9

0.8

1.5

1.5

1.8

0.7

0.9

1.0

1.5

1.5

1.5

1.0

1.8

1.5

1.1

0.8

0.3

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

ST-3

SPT-12

SPT-13

ST-4

SPT-14

SPT-15

SPT-16

SPT-17

ST-5

SPT-18

SPT-19

SPT-20

SPT-21

5-5-5

4-5-5

5-4-6

1-2-2

1-2-2

1-1-1

1-2-2

1-1-1

1-4-9

11-12-15

4-9-11

2-6-6

5-6-6

4-6-6

4-6-10

4-6-6

2-3-4

3-4-4

2-3-4

4-5-6

50/0.3

Boring advanced
using 4 and 1/4 inch
hollow stem augers

0.5 ft ash layer near
top

0.5 ft ash layer near
9'

20

21

20

18

23

30

36

40

42

32

18

19

21

23

24

27

23

27

28

23

24

23

28

28

27

17

6.5'

11.5'

13.0'

16.0'

17.5'

19.0'

22.5'

38.5'

40.0'
40.3'

802.1'

797.1'

795.6'

792.6'

791.1'

789.6'

786.1'

770.1'

768.6'
768.3'

SOIL 9: FILL - CLAYEY SAND

with Gravel, light yellow brown,

dry, stiff, Low to medium plasticity

SOIL 11: FILL - CLAYEY

GRAVEL, red, moist, soft to

medium stiff

SOIL 10: FILL - SAND, brown,

moist, loose to medium dense

SOIL 3: SLUICED FLY ASH,

gray, saturated, soft to medium

stiff, with varying percentages of

bottom ash

SOIL 6: LEAN CLAY, red brown,

moist, stiff

SOIL 12: SILT, dark brown, moist,

stiff, with organic matter

SOIL 6: LEAN CLAY, brown,

moist, stiff

SOIL 7: SANDY LEAN CLAY,

brown tan, moist, stiff to medium

stiff, fine sand

SOIL 10: SAND, gray, loose to

medium dense, fine

Limestone (augered), gray

Top of Hole

6/22/09 6/22/09Completed

Tony Speer

Tony Speer

0.0'

Driller

808.6'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

8.5 ft 6/22/09

808.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 40.3 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-11

N 594140.80,  E 2544576.48 (NAD27)
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Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 40.3 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-11

N 594140.80,  E 2544576.48 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

1.1

1.3

1.3

1.1

1.2

1.3

1.1

1.1

1.0

1.4

1.0

1.1

1.5

1.5

1.4

1.4

1.3

1.2

1.2

1.4

1.2

1.3

1.5

1.3

1.1

1.4

1.5

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

WOH-
WOH-2
3-6-6

4-8-9

4-12-21

20-22-23

15-17-20

2-10-29

7-15-19

10-20-23

30-44-40

9-11-13

7-9-12

7-7-8

2-2-3

3-2-4

2-2-3

WOH-1-1

1-WOH-1

WOR-
WOH-WOH
WOH-1-1

WOH-1-1

WOH-
WOH-1

WOH-1-1

WOH-1-1

2-2-2

3-3-4

WOH-
WOH-1
1-2-2

1-2-2

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-3: organics
present in sample

SPT-24: organics
present in sample

22

20

14

14

17

24

11

14

13

20

18

24

31

37

38

40

44

45

49

49

79

42

47

44

56

95

71

48

62

19.0'812.3'

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist, medium dense to very

dense

SOIL 3: SLUICED FLY ASH,

gray, saturated, soft to very soft,

with varying percentages of

bottom ash

Top of Hole

7/9/09 7/9/09Completed

Ben Halada

Ben Halada

0.0'

Driller

831.3'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

21.0 ft 7/9/09

831.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 69.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-13

N 593923.78,  E 2545228.66 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

1.3

0.7

1.1

0.7

1.0

1.1

1.4

1.1

1.5

1.3

1.3

1.1

1.4

1.0

1.2

1.5

1.5

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

2-2-1

WOH

WOH

WOH

WOR

WOR

WOR-
WOR-WOH

WOH-
WOH-1

WOH-1-3

1-2-4

WOH-2-4

WOH-2-3

1-2-3

2-3-5

8-11-12

11-18-20

13-16-44

SPT-37 and SPT-40:
organics present in
sample

73

55

52

55

45

45

44

26

25

27

29

26

22

30

18

12

11

54.5'

55.5'

63.5'

68.7'
69.0'

776.8'

775.8'

767.8'

762.6'
762.3'

SOIL 3: SLUICED FLY ASH,

gray, saturated, soft to very soft,

with varying percentages of

bottom ash   (Continued)

SOIL 12: SILT, dark brown, moist,

soft, some clay

SOIL 13: LEAN CLAY with Sand,

light brown and gray, moist, soft,

some silt

SOIL 10: SAND with Gravel, gray,

saturated, medium dense, fine to

coarse grained, some fine to

coarse gravel

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 69.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-13

N 593923.78,  E 2545228.66 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.8

0.5

1.0

1.1

0.9

0.8

1.1

1.1

1.3

1.1

1.5

1.3

1.2

1.2

1.3

1.2

1.1

1.3

1.5

1.2

1.3

1.0

1.1

1.1

1.5

1.4

1.2

1.5

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

5-5-6

11-16-5

16-6-9

4-4-5

6-4-4

6-6-8

6-8-9

4-6-13

16-21-25

6-15-19

9-18-20

27-31-36

6-11-13

5-4-4

6-11-14

9-9-13

4-8-10

8-12-19

14-21-26

14-15-17

3-3-4

2-3-4

2-3-3

3-2-1

2-2-3

1-1-2

1-1-1

WOR-
WOH-1
WOR-

WOH-WOH

Boring advanced
using 3 1/4" Hollow
Stem Augers
SPT-2: geotextile
fabric

SPT-4: bottom ash
in tip of spoon

Slotted screen
piezometer installed.
Tip depth at 48.0 ft.
See piezometer
installation log for
details.

SPT-18: 0.1' of
clay/shale at 26.2 ft

9

7

10

12

15

15

16

21

17

19

19

13

16

9

15

15

17

16

25

18

20

19

19

39

43

37

38

84

72

9.5'

35.0'

839.2'

813.7'

SOIL 9: FILL - CLAYEY SAND

with Gravel, light brown, moist,

medium stiff, some coarse gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist, medium to very dense

SOIL 3: SLUICED FLY ASH, gray

to black, saturated, soft to very

soft

Top of Hole

7/8/09 7/8/09Completed

Ben Halada

Ben Halada

0.0'

Driller

848.7'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

35.0 ft 7/8/09

848.7 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 85.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 72.0

72.0 - 73.5

73.5 - 75.0

75.0 - 76.5

76.5 - 78.0

78.0 - 79.5

79.5 - 81.0

81.0 - 82.5

82.5 - 84.0

84.0 - 84.3

1.3

1.1

1.3

1.2

1.3

1.4

1.5

1.5

1.4

1.3

1.3

1.1

1.1

1.1

1.3

1.3

1.0

1.5

1.4

1.3

1.5

1.4

1.5

1.5

1.4

1.1

1.1

0.2

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

SPT-49

SPT-50

SPT-51

SPT-52

SPT-53

SPT-54

SPT-55

SPT-56

SPT-57

WOH-
WOH-1

WOH-2-5

WOH-1-2

5-5-6

1-3-3

2-3-5

5-4-5

1-1-2

1-1-3

1-1-2

1-1-2

WOR-
WOH-WOH

WOR

WOR-5-6

WOH-1-1

WOR-
WOH-WOH

WOH-
WOH-1

WOH-1-1

WOH

WOH-1-2

WOH-1-1

WOR-
WOH-1
WOH-

WOH-2
WOH

WOR-
WOH-WOH

3-1-1

WOH-1-2

50/0.3

SPT-33: silt in tip of
spoon

43

63

64

53

46

36

35

36

37

52

56

42

40

20

22

24

24

26

25

24

23

26

28

28

34

40

24

10

63.5'

81.0'

84.0'

85.5'

785.2'

767.7'

764.7'

763.2'

SOIL 3: SLUICED FLY ASH, gray

to black, saturated, soft to very

soft   (Continued)

SOIL 6: LEAN CLAY, brown and

red brown, moist, very soft to soft,

some fine to medium sand, some

silt

SOIL 10: SAND, dark gray,

saturated, very loose, fine to

medium grained, trace clay, some

coarse gravel

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 85.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-14

N 593802.44,  E 2545004.48 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.0

19.0 - 20.5

20.5 - 22.0

22.0 - 23.5

23.5 - 25.0

25.0 - 26.5

26.5 - 28.0

28.0 - 29.5

29.5 - 31.0

31.0 - 32.5

32.5 - 34.0

34.0 - 35.5

35.5 - 37.0

37.0 - 38.5

38.5 - 40.0

40.0 - 41.5

41.5 - 43.0

43.0 - 44.5

1.5

1.4

1.5

1.5

1.5

1.5

1.5

1.0

1.5

1.0

1.0

1.2

1.0

1.5

1.5

1.5

1.0

1.0

1.0

1.5

1.5

1.5

1.5

1.3

1.5

1.0

1.5

1.5

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

ST-1

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-7-9

5-10-13

13-13-17

8-15-22

38-49-50+

6-9-10

9-8-9

3-6-9

9-17-21

4-9-11

2-5-8

5-7-9

4-8-9

10-10-11

12-9-11

12-6-6

4-4-7

10-8-7

1-2-4

1-1-1

1-3-3

3-6-8

1-4-6

3-4-5

5-7-10

5-7-9

3-4-6

4-7-8

3-4-5

Boring advanced
using 3-1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 50 ft bgs.
See peizometer
installation logs for
details.

Wet at 12.5 feet

Revert added at 13.5
feet to control
blow-back

19

26

31

26

22

32

40

35

25

17

23

33

22

19

17

14

16

21

35

46

52

55

24

25

23

21

23

25

23

27

0.5'

19.0'

32.4'

817.6'

799.1'

785.7'

TOPSOIL, damp

SOIL 2: BOTTOM ASH/FLY ASH

MIXTURE, light gray to black,

damp to saturated, medium dense

to dense

SOIL 3: SLUICED FLY ASH, light

gray with black gray, saturated to

wet, soft to medium stiff, with

varying percentages of bottom

ash

SOIL 6: LEAN CLAY, brown tan,

moist, stiff, fine sand, mottled

Top of Hole

6/25/09 6/25/09Completed

Briggs Evans

Patrick Kiser

0.0'

Driller

818.1'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

12.5 ft 6/25/09

818.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 51.3 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth
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Project Name STN-15

N 593734.18,  E 2544875.42 (NAD27)
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44.5 - 46.0

46.0 - 47.5

47.5 - 49.0

49.0 - 50.5

50.5 - 51.3

1.5

1.5

0.2

0.8

0.8

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

2-2-2

2-4-3

2-3-5

2-6-10

21-50/0.3

27

29

13

14

17

47.3'

51.1'
51.3'

770.8'

767.0'
766.8'

SOIL 6: LEAN CLAY, brown tan,

moist, stiff, fine sand, mottled 

(Continued)

SOIL 10: SAND, tan, wet, loose to

medium dense, fine to medium

grained, well graded, trace silt

Shale, gray, (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 51.3 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-15

N 593734.18,  E 2544875.42 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 42.7

1.1

1.5

1.1

1.2

0.7

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.5

1.2

1.1

0.8

1.5

1.1

1.1

1.2

1.0

1.1

1.1

1.5

1.5

1.0

1.1

0.8

0.7

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-5-6

6-5-4

6-5-6

3-3-3

2-3-3

1-1-1

1-1-1

1-1-woh

2-2-2

3-4-6

1-2-10

32-12-15

6-5-3

2-3-4

5-6-7

3-3-4

5-6-8

6-8-12

10-11-14

9-8-10

3-3-4

6-8-7

4-5-7

woh-2-3

3-6-5

3-4-4

wor-wor-3

10-17-19

37-50/0.2

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

14

20

18

21

24

26

30

36

49

49

35

24

31

25

25

23

22

24

25

24

26

25

25

25

26

26

32

11

15

7.5'

21.0'

39.0'

42.0'
42.7'

800.5'

787.0'

769.0'

766.0'
765.3'

SOIL 11: FILL - GRAVEL with

Clay, reddish brown with gray,

moist to wet, medium dense,

mottled

SOIL 3: SLUICED FLY ASH, gray

to dark gray, moist to saturated,

stiff to very soft, with varying

percentages of bottom ash

SOIL 6: LEAN CLAY, reddish

brown and gray, moist, medium

stiff to stiff, with manganese

concretions

SOIL 10: SAND, brown, moist,

loose to medium dense, with

organic matter

Top of Hole

6/23/09 6/23/09Completed

Tony Speer

Tony Speer

0.0'

Driller

808.0'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

7.0 ft 6/23/09

808.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 42.7 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-16

N 593705.67,  E 2544823.03 (NAD27)
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Shale (augered), gray green

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 42.7 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-16

N 593705.67,  E 2544823.03 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

1.4

1.2

0.9

1.3

1.5

1.5

1.5

1.5

1.4

1.5

1.5

1.5

0.5

1.5

1.5

1.5

0.5

0.5

1.0

1.0

0.6

0.9

0.4

1.0

1.0

1.5

1.2

0.9

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

5-7-7

7-8-10

10-11-12

4-7-8

8-12-22

15-15-17

9-25-27

22-25-27

24-34-36

8-12-10

4-3-4

2-2-4

1-2-2

1-1-1

1-1-1

1-1-2

1-2-1

1-1-2

1-2-2

3-2-2

2-3-3

2-2-2

2-2-2

4-2-1

3-3-3

2-3-4

4-4-5

3-4-4

3-2-1

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 24.5 ft. See
peizometer
installation log for
details.

SPT-13 is saturated

SPT-21 is saturated

16

17

20

21

24

24

11

25

17

15

20

31

33

29

28

28

28

27

23

21

23

36

34

21

23

22

26

25

28

2.0'

19.0'

36.5'

819.7'

802.7'

785.2'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff

SOIL 1: FILL - BOTTOM ASH,

black and gray, moist to wet,

dense, some coal refuse

SOIL 3: SLUICED FLY ASH, gray

and black, wet, very soft to soft,

with varying percentages of

bottom ash

SOIL 6: LEAN CLAY, brown,

moist, medium stiff to soft, trace

silt, trace sand

Top of Hole

7/8/09 7/8/09Completed

Greg Budd

Patrick White

0.0'

Driller

821.7'

Date/TimeSam Wilks

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

16.0 ft 7/8/09

821.7 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 52.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-18

N 593524.13,  E 2545835.46 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

1.5

1.5

1.5

1.5

1.5

1.5

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

2-2-3

2-2-4

5-4-4

4-4-4

13-17-18

10-17-18

27

24

23

22

18

16

49.7'
50.5'

51.5'

52.5'

772.0'
771.2'

770.2'

769.2'

SOIL 6: LEAN CLAY, brown,

moist, medium stiff to soft, trace

silt, trace sand   (Continued)

SOIL 10: SAND, brown, wet,

medium dense, medium to coarse

grained

SOIL 11: GRAVEL, brown, wet,

medium dense, medium to coarse

grained, some coarse sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 52.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-18

N 593524.13,  E 2545835.46 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.6

0.8

1.1

1.0

1.2

1.1

0.9

1.0

1.0

1.2

1.4

1.4

1.0

1.0

1.0

1.3

1.5

1.5

1.0

1.5

1.5

1.0

1.5

1.5

1.5

1.5

1.2

0.3

0.6

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

10-7-7

10-7-8

12-12-10

12-4-4

3-7-8

6-6-5

2-1-3

8-9-12

32-22-8

3-4-4

3-2-3

3-3-4

37-9-10

1-2-2

3-3-4

5-5-8

4-6-7

6-8-8

7-7-7

3-4-7

3-4-5

6-6-7

6-8-6

3-4-3

2-2-2

1-1-1

2-3-3

4-1-4

7-11-42

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 20 ft.  See
peizometer
installation log for
details.

Limestone boulder at
18.0 feet

17

24

18

21

22

26

24

20

21

19

21

22

24

23

26

23

21

21

20

21

20

25

19

21

21

23

23

15

16

1.0'

9.0'

12.0'

40.0'

809.2'

801.2'

798.2'

770.2'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, tan

red, moist, stiff

SOIL 1: FILL - BOTTOM ASH,

gray, wet, dense, some silty clay

SOIL 13: LEAN CLAY with Sand,

red brown to gray brown, moist to

wet, soft to stiff, some gravel,

some silt

SOIL 11: GRAVEL, wet, loose to

dense, rounded, some sand

Top of Hole

7/9/09 7/9/09Completed

Greg Budd

Patrick White

0.0'

Driller

810.2'

Date/TimeSam Wilks

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

9.0 ft 7/9/09

810.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-19

N 593480.64,  E 2545884.32 (NAD27)
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43.5 - 44.8 0.8SPT-30 22-26-
50/0.3

1444.4'
44.7'

765.8'
765.5'

Limestone (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-19

N 593480.64,  E 2545884.32 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 26.0

26.0 - 27.5

27.5 - 29.0

29.0 - 31.0

31.0 - 32.5

32.5 - 34.0

34.0 - 35.5

35.5 - 37.0

37.0 - 38.5

38.5 - 40.0

40.0 - 41.5

41.5 - 43.0

43.0 - 44.5

1.0

1.5

1.5

1.5

1.5

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

2.0

1.5

1.5

2.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

ST-1

SPT-17

SPT-18

ST-2

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25.

SPT-26

SPT-27

6-8-12

12-18-24

10-19-32

13-14-15

13-14-11

9-18-27

13-17-26

13-11-10

7-8-9

4-3-4

2-2-3

1-2-3

WOR-
WOH-WOH

WOR-
WOH-1
WOR-

WOH-WOH
WOR-

WOH-1

1-1-1

2-2-7

1-1-1

WOH-1-1

WOR-
WOR-WOR

WOR-
WOH-1
WOH-

WOH-WOH
WOH-

WOH-WOH
WOR-

WOR-WOR
WOH-1-1

WOH-1-2

Boring advanced
using 3-1/4 inch
hollow stem augers.

Wet at 15.0 feet

Bottom ash from
21.0 to 21.5 feet

Revert added to
control blow-back

Extremely soft,
augers sinking w/o
support

15

18

18

13

16

15

20

20

27

31

35

39

38

37

34

43

36

41

39

41

42

41

38

40

42

36

38

39

28

0.5'

18.0'

42.2'

819.1'

801.6'

777.4'

FILL - TOPSOIL, damp

SOIL 1: FILL - BOTTOM ASH,

gray to green gray, moist to

saturated, loose to dense

SOIL 3: SLUICED FLY ASH, light

gray to gray, saturated, very soft

to soft, stratified

Top of Hole

6/25/09 6/26/09Completed

Briggs Evans

Patrick Kiser

0.0'

Driller

819.6'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

16.0 ft 6/25/09

819.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 53.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-20

N 593389.26,  E 2545507.73 (NAD27)
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44.5 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.5

51.5 - 53.0

2.0

0.8

0.8

2.0

1.0

ST-3

SPT-28

SPT-29

ST-4

SPT-30

WOH-1-2

1-5-5

3-7-20

30

22

22

25

15

51.4'

52.6'
53.0'

768.2'

767.0'
766.6'

SOIL 6: LEAN CLAY, green gray,

wet to saturated, soft, some fine

sand, mottled   (Continued)

SOIL 11: CLAYEY GRAVEL, tan,

wet, medium dense

Shale, red gray, (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 53.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-20

N 593389.26,  E 2545507.73 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.4

1.5

1.2

1.2

1.2

0.0

0.0

1.2

1.5

1.5

1.5

0.5

0.5

0.8

1.0

1.0

1.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

woh-6-26

36-23-19

8-9-12

4-5-5

6-6-7

3-2-3

2-4-4

9-7-7

4-5-5

1-3-3

1-2-2

2-3-3

2-4-6

5-6-7

6-10-10

10-11-11

woh-2-2

1-1-3

2-2-1

1-2-1

1-3-3

2-2-4

2-2-3

woh-woh-1

1-3-5

3-3-4

3-5-9

9-16-28

28-24-17

Boring advanced
using 3-1/4 inch
hollow stem augers.

Water added to
control blow back

13

20

16

27

31

--

--

47

35

38

45

38

25

24

23

21

23

24

25

22

23

24

24

25

24

26

22

17

13

0.5'

12.8'

19.0'

24.4'

27.2'

36.8'

41.2'

807.5'

795.2'

789.0'

783.6'

780.8'

771.2'

766.8'

SOIL 4: FILL - LEAN CLAY,

brown, moist, very soft, with fine

gravel, and bottom ash

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, tan

brown to gray black, moist to

saturated, dense to medium

dense

SOIL 3: SLUICED FLY ASH, dark

gray, saturated, medium stiff

SOIL 6: LEAN CLAY, brown,

moist, stiff to very stiff

SOIL 7: SANDY CLAY, tan

brown, moist to wet, soft, fine to

medium sand

SOIL 9: CLAYEY SAND, tan

brown, wet, loose to med, fine to

medium grained, well graded

SOIL 14: SILTY SAND, tan,

saturated, medium dense, fine to

medium grained, well graded,

trace clay

Top of Hole

6/19/09 6/19/09Completed

Briggs Evans

Patrick Kiser

0.0'

Driller

808.0'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

12.4 ft 6/19/09

808.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 44.8 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-21

N 593286.66,  E 2545087.68 (NAD27)
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43.5 - 44.8 1.3SPT-30 21-50-
50/0.3

1144.5'
44.8'

763.5'
763.2'

SOIL 11: GRAVEL, tan, wet,

dense, fine to medium grained,

rounded, well graded, with

medium to coarse sand 

(Continued)

Shale, gray  brown, (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 44.8 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-21

N 593286.66,  E 2545087.68 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

1.0

1.0

1.5

0.8

1.5

1.2

1.5

1.5

1.2

1.5

0.0

1.0

1.0

1.5

1.5

1.5

1.5

1.5

1.0

1.5

1.5

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

1-2-3

3-4-4

4-5-4

2-2-2

2-3-3

2-3-4

3-3-5

1-3-5

8-6-9

3-5-8

4-4-6

5-6-6

4-5-6

2-2-4

2-3-4

2-4-5

2-2-4

woh-1-1

woh-1-1

1-1-3

1-3-8

16-19-24

18-22-62

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

20

17

23

25

24

23

22

21

22

25

--

23

22

23

23

26

24

25

29

25

24

10

9

0.5'

7.0'

26.5'

28.0'

34.2'
34.5'

798.5'

792.0'

772.5'

771.0'

764.8'
764.5'

SOIL 1: FILL - BOTTOM ASH

SOIL 14: SANDY SILT with

Gravel, reddish brown, moist,

medium stiff

SOIL 13: LEAN CLAY with Sand,

dark olive brown to light brown,

moist to wet, medium stiff to stiff,

some sand

SOIL 9: CLAYEY SAND, light

brown, saturated, very loose

SOIL 10: SAND with Gravel, light

brown, saturated, dense to very

dense

Shale

Auger Refusal /

Bottom of Hole

Top of Hole

6/16/09 6/16/09Completed

Briggs Evans

Briggs Evans

0.0'

Driller

799.0'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

799.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 34.5 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-22

N 593138.35,  E 2545015.84 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.6

1.0

0.6

0.8

0.5

0.3

0.2

0.4

0.7

1.0

1.1

0.7

0.6

1.1

1.2

1.3

1.3

1.2

1.1

0.0

1.0

1.2

1.0

1.2

0.8

0.8

1.4

1.4

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-4-4

3-5-7

4-5-7

4-5-6

4-4-5

3-3-4

1-2-1

8-15-24

12-13-13

1-2-2

1-1-2

1-1-wor

1-1-1

1-1-3

3-4-6

2-4-3

1-2-1

1-2-3

2-2-3

1-1-3

1-3-5

2-3-5

woh-woh-
woh

wor-wor-
woh

woh-1-1

1-2-2

2-3-2

wor-woh-1

1-1-1

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

17

24

28

21

27

25

19

14

17

20

27

17

26

25

32

37

52

45

46

--

29

22

24

35

42

57

44

36

38

11.2'

13.5'

823.8'

821.5'

SOIL 8: FILL - SANDY FAT

CLAY, red brown, moist, soft to

stiff, little fine to medium gravel

SOIL 1: FILL - BOTTOM ASH,

black to gray, moist, dense, some

coal

SOIL 4: SLUICED FLY ASH, gray

to black, wet to saturated, very

soft to medium stiff, with varying

percentages of bottom ash

Top of Hole

7/1/09 7/1/09Completed

Patrick White

Patrick White

0.0'

Driller

835.0'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

30.1 ft 7/1/09

835.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 82.0 ft

Elevation

1  of  3

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-23

N 593275.52,  E 2546061.35 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

2.8

4.0

1.0

5.0

1.1

1.2

1.3

1.1

1.2

1.0

1.3

1.4

1.5

1.4

1.1

1.2

1.0

1.2

1.3

1.1

1.4

72.0

76.0

77.0

82.0

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

wor-1-1

woh-woh-
woh

wor-wor-
wor

wor-wor-
wor

wor-wor-
wor

wor-wor-
wor

wor-wor-
wor

1-3-4

1-3-4

3-5-9

3-4-7

4-5-7

6-6-8

7-7-8

woh-3-3

1-1-4

7-26-42

SPT-35 has organics
present.

SPT-41 has fine to
medium gravel.

0.5

2.0

0.6

3.2

18

50

60

64

42

38

34

32

34

36

38

24

27

23

23

22

22

20

26

27

17
Began Core

53.6'

66.2'

68.1'

69.2'

72.0'

76.0'

82.0'

781.4'

768.8'

766.9'

765.8'

763.0'

759.0'

753.0'

SOIL 4: SLUICED FLY ASH, gray

to black, wet to saturated, very

soft to medium stiff, with varying

percentages of bottom ash 

(Continued)

SOIL 6: LEAN CLAY, brown to

red brown, moist, medium stiff,

trace silt, some sand

SOIL 10: SAND, brown, wet,

medium dense to loose, fine to

medium grained, some clay

SOIL 11: GRAVEL, brown, wet,

medium dense to dense, medium

to coarse grained, rounded, some

coarse sand

Limestone, dark gray, moderately

hard, thin bedded, closely spaced

fractures, moderately weathered,

35° to 45° inclined bedding planes

Shale, dark gray, soft, very thin

bedded, extremely weathered,

clayey, 35° to 45° inclined

bedding planes, calcareous

Shale, dark gray to gray, soft to

moderately hard, thin bedded,

closely spaced fractures,

extremely weathered, clayey, 35°

to 45° inclined bedding planes,

calcareous

0%

0%

0%

0%

Rec. Ft.

Total Depth

Location

Boring No. 82.0 ft

Elevation

2  of  3

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-23

N 593275.52,  E 2546061.35 (NAD27)
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F

M
S

M
_
L
E

G
A

C
Y

  
1
7
2
6
7
9
0
1
5
 B

U
L
L
 R

U
N

 -
 F

IN
A

L
.G

P
J
  
F

M
S

M
.G

D
T

  
2
/1

0
/1

0



Bottom of Hole

Base of Weathered Rock = 76.0'

Top of Rock = 68.1'

Elevation (766.9')

Rec. Ft.

Total Depth

Location

Boring No. 82.0 ft

Elevation

3  of  3

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-23

N 593275.52,  E 2546061.35 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.3

1.1

1.5

1.3

1.3

1.2

1.1

1.3

1.1

1.3

0.4

0.7

1.2

1.1

0.3

1.1

1.3

1.0

1.1

1.4

1.1

1.3

1.5

1.3

1.1

1.1

1.1

1.1

1.2

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

1-3-4

3-5-7

1-4-5

2-5-6

7-7-8

8-9-9

1-2-3

1-1-4

2-5-6

8-6-7

WOR-
WOH-WOH

WOR-
WOH-WOH

1-1-2

1-4-3

WOH-1-2

2-2-2

WOH-1-4

WOR-
WOH-2
1-2-2

2-3-5

WOH-1-1

2-4-4

3-3-4

1-3-5

3-6-8

5-4-4

3-3-5

2-2-3

1-3-6

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-11: clay in tip of
spoon

SPT-15: silty clay in
tip of spoon

SPT-19:  silt in tip of
spoon

22

20

21

22

22

23

25

28

25

43

46

47

42

50

36

25

23

23

26

24

26

25

32

33

31

28

26

22

20

0.3'

13.5'

23.0'

28.4'

40.0'

42.0'

43.7'

809.6'

796.4'

786.9'

781.5'

769.9'

767.9'

766.2'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, light

brown, moist, medium stiff to stiff,

some fine gravel

SOIL 3: SLUICED FLY ASH,

gray, saturated, very loose to

loose, with varying percentages of

bottom ash

SOIL 13: FILL - LEAN CLAY with

Sand, light brown, moist, soft to

medium stiff, trace fine sand,

some silt

SOIL 12: SILT, dark gray, moist,

soft to medium stiff, some clay

SOIL 6: LEAN CLAY, gray and

brown, moist, medium stiff, trace

fine sand, silt

SOIL 10: SAND, gray, moist,

Top of Hole

7/13/09 7/13/09Completed

Ben Halada

Ben Halada

0.0'

Driller

809.9'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

13.5 ft 7/13/09

809.9 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-24

N 593211.79,  E 2545589.93 (NAD27)
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43.5 - 44.5 1.0SPT-30 23-50/0.5 1245.0'764.9' medium dense, fine to coarse

grained, some medium to coarse

gravel

Shale (Augered)   (Continued)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-24

N 593211.79,  E 2545589.93 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.4

1.3

1.4

1.1

1.5

1.3

1.5

1.5

1.4

1.4

1.4

1.1

1.3

1.5

1.2

1.5

1.3

1.3

0.2

1.4

1.1

1.0

1.0

1.0

0.9

1.4

1.4

1.3

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-4-9

6-9-10

4-9-11

4-7-10

8-8-12

8-12-14

4-11-13

6-12-14

15-35-21

6-8-12

4-9-9

6-9-11

6-7-7

3-3-4

4-5-5

7-8-10

1-2-2

2-5-9

6-3-3

1-2-1

WOR

WOR

WOH-1-1

WOR

WOR

WOH-
WOH-1
WOH-

WOH-1
WOH

WOR-
WOH-1

Boring advanced
using 3 1/4" Hollow
Stem Augers

Saturated at 18.0 ft

SPT-16: fly ash in tip
of spoon

SPT-17: silt/clay in
tip of spoon

16

20

27

22

27

19

22

30

24

31

51

47

39

45

43

33

36

28

28

34

80

78

85

50

61

50

59

41

27

1.0'

23.9'

41.7'

825.2'

802.3'

784.5'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, stiff

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist to saturated, medium dense

to dense

SOIL 3: SLUICED FLY ASH,

gray, saturated, medium to very

soft, with varying percentages of

bottom ash

SOIL 12: SILT, brown, saturated,

very soft to soft, some clay

Top of Hole

7/14/09 7/14/09Completed

Ben Halada

Ben Halada

0.0'

Driller

826.2'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

18.0 ft 7/14/09

826.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 60.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-25

N 593158.33,  E 2545607.45 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

0.5

1.5

1.2

1.2

1.1

1.3

1.0

1.1

1.3

1.4

1.5

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

WOR-1-1

WOH-
WOH-2
1-3-4

4-5-6

WOH-
WOR-2
1-2-4

2-3-3

2-3-4

1-2-4

1-3-5

7-11-15

26

25

33

26

26

23

22

22

23

24

20

48.0'

57.5'

59.9'
60.0'

778.2'

768.7'

766.3'
766.2'

SOIL 12: SILT, brown, saturated,

very soft to soft, some clay 

(Continued)

SOIL 6: LEAN CLAY, brown,

saturated, soft to stiff, some silt,

some sand

SOIL 10: SAND, brown,

saturated, medium dense, fine to

medium grained, trace clay

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 60.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-25

N 593158.33,  E 2545607.45 (NAD27)

LOG  (DRAFT)
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26.0 - 28.0

42.0 - 44.0

2.0

1.9

ST-1

ST-2

Boring advanced
using Mud Rotary
Drilling, 6" updraft bit

Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling

30

25

26.0'

28.0'

42.0'

800.1'

798.1'

784.1'

Advanced boring using mud rotary

drilling without sampling

SOIL 14: SILT with Sand, dark

gray brown, saturated, soft

Advanced boring using mud rotary

drilling without sampling

SOIL 13: LEAN CLAY with Sand,

gray, moist, medium stiff

Top of Hole

7/21/09 7/21/09Completed

Brad Smiley

Ben Halada

0.0'

Driller

826.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

826.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 54.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-25P

N 593154.56,  E 2545599.90 (NAD27)
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44.0 - 46.0

46.0 - 48.0

48.0 - 50.0

50.0 - 52.0

52.0 - 54.0

1.8

1.5

1.8

1.8

2.0

ST-3

ST-4

ST-5

ST-6

ST-7

26

27

23

23

28

48.0'

50.0'

54.0'

778.1'

776.1'

772.1'

SOIL 13: LEAN CLAY with Sand,

gray, moist, medium stiff 

(Continued)

SOIL 6: LEAN CLAY, grayish

brown, moist

SOIL 9: SILTY, CLAYEY SAND,

light brown, moist, medium stiff

No Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 54.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-25P

N 593154.56,  E 2545599.90 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.7

1.3

1.2

1.0

1.1

1.1

1.1

0.9

1.5

1.0

1.2

1.1

1.0

1.0

1.0

1.5

0.4

1.0

1.1

1.1

1.2

1.0

1.2

1.1

1.2

1.3

1.0

1.2

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-2-3

2-3-3

6-8-8

5-6-6

13-15-16

13-13-11

3-2-3

1-2-1

1-1-3

1-1-2

WOH-
WOH-2
WOR-

WOH-1
WOH-

WOH-1
WOH-1-2

1-1-2

WOH-1-1

1-1-1

WOH-1-1

1-1-3

WOH-1-2

WOH-
WOH-1

WOH-1-2

5-8-8

4-5-8

4-8-11

10-10-12

3-4-5

3-4-7

7-8-8

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-9: organics in
sample

20

21

28

30

14

17

15

33

46

38

56

33

50

43

53

66

55

27

27

29

24

32

22

22

21

21

24

23

23

1.5'

13.0'

16.5'

18.0'

26.5'

43.5'

815.8'

804.3'

800.8'

799.3'

790.8'

773.8'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, medium stiff

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray to

black, moist to saturated, loose to

medium dense

SOIL 3: SLUICED FLY ASH,

gray, saturated, soft

SOIL 13: FILL - CLAYEY

GRAVEL, dark gray brown,

saturated, very soft, some silt

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft, with

varying percentages of bottom

ash

SOIL 13: LEAN CLAY with Sand,

light gray to dark brown, moist,

very soft to stiff, some organics

Top of Hole

7/20/09 7/20/09Completed

Ben Halada

Ben Halada

0.0'

Driller

817.3'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

10.0 ft 7/20/09

817.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 54.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-26

N 592971.96,  E 2546347.19 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 53.0

1.4

1.5

1.5

1.5

1.1

1.0

0.5

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

1-2-3

WOH-1-1

WOH

WOH-1-2

1-1-3

7-16-19

50/0.5

24

25

26

25

24

11

9

45.0'

47.0'

52.2'

54.0'

772.3'

770.3'

765.1'

763.3'

SOIL 6: LEAN CLAY, light brown,

moist, soft, silt, some fine sand 

(Continued)

SOIL 12: SILT, gray, saturated,

soft, some clay, some fine sand

SOIL 7: SANDY SILTY CLAY,

gray, saturated, loose, fine to

medium grained sand

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 54.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-26

N 592971.96,  E 2546347.19 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.2

1.3

1.5

1.4

1.4

1.5

1.3

1.1

1.4

1.4

1.5

1.5

1.5

1.4

1.1

1.4

1.1

0.3

1.0

0.4

0.3

0.5

0.8

1.1

0.7

1.0

1.4

1.2

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

4-7-12

11-11-14

13-17-18

3-8-8

10-12-15

15-17-14

7-8-8

7-8-13

7-11-11

11-11-18

10-11-12

10-12-14

8-10-11

4-6-5

4-3-4

2-3-4

1-2-2

2-2-3

1-2-3

2-3-3

woh-1-1

1-wor-wor

woh-woh-1

1-1-1

1-wor-wor

wor

woh

woh-woh-4

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 28 ft.  See
peizometer
installation log for
details.

Super gel-x added at
30 feet to prevent
auger blowback.

17

22

17

16

24

23

19

14

22

20

14

28

32

28

42

39

49

38

51

37

36

79

54

40

41

39

36

26

26

1.0'

25.1'

40.7'

830.3'

806.2'

790.6'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some organics,

some fine to medium gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, black

and gray, moist, loose to dense

SOIL 3: SLUICED FLY ASH,

black and gray, wet to saturated,

soft to very soft, with varying

percentages of bottom ash

SOIL 6: LEAN CLAY, brown and

red brown, wet to moist, soft to

medium stiff, some sand

Top of Hole

7/9/09 7/10/09Completed

Patrick White

Patrick White

0.0'

Driller

831.3'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

25.0 ft 7/10/09

831.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 66.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-27

N 592960.52,  E 2546295.43 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

1.3

1.1

1.0

1.0

1.5

1.4

1.4

0.4

1.4

1.4

1.4

0.4

1.2

1.1

1.0

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

6-7-9

2-5-4

5-7-9

4-7-9

4-6-7

4-4-4

4-5-4

wor

1-2-1

woh-2-1

woh-1-1

wor-wor-
woh
1-1-2

8-18-26

17-23-33

20

22

21

20

20

21

24

27

26

26

23

23

22

9

10

52.1'

58.3'

61.7'

65.8'
66.0'

779.2'

773.0'

769.6'

765.5'
765.3'

SOIL 6: LEAN CLAY, brown and

red brown, wet to moist, soft to

medium stiff, some sand 

(Continued)

SOIL 7: SANDY LEAN CLAY,

brown to red brown, moist to wet,

very loose to loose, fine to

medium grained sand

SOIL 10: SAND, gray, wet, very

loose, medium to coarse grained,

some fine to medium gravel

SOIL 11: GRAVEL, red brown,

wet, dense, medium to coarse

grained, rounded, some coarse

sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 66.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-27

N 592960.52,  E 2546295.43 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.2

1.4

1.0

1.1

1.2

1.0

0.7

1.5

1.3

1.1

0.3

1.4

1.0

0.2

0.1

0.9

0.7

0.9

0.1

0.9

0.9

0.7

1.0

1.5

1.3

1.1

1.2

1.1

1.3

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-3-3

4-6-8

9-10-11

8-5-4

3-5-7

7-9-10

4-3-3

1-2-3

2-1-2

WOH-1-2

1-2-2

1-1-1

1-WOH-1

WOH-
WOH-1
1-WOH-

WOH
1-1-1

WOH-
WOH-1
WOR-

WOH-WOH
WOR-

WOH-WOH
WOH-

WOH-1
2-2-2

1-3-4

3-5-8

3-6-5

4-6-10

7-7-7

1-3-5

2-3-6

1-2-3

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-14: bottom ash
in tip of spoon

SPT-19:  silt in tip of
spoon

20

21

24

26

26

27

30

31

41

40

43

38

36

47

33

51

53

59

43

28

28

27

23

21

22

22

24

24

23

0.5'

29.7'

816.3'

787.1'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, soft

SOIL 3: SLUICED FLY ASH, gray

to black, moist to saturated, stiff

to very soft, with varying

percentages of bottom ash

SOIL 7: SILTY SANDY CLAY,

brown and gray, moist, soft to

stiff, some fine sand

Top of Hole

7/15/09 7/15/09Completed

Ben Halada

Ben Halada

0.0'

Driller

816.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

10.0 ft 7/15/09

816.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 52.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-28

N 592587.48,  E 2546501.20 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.2

1.5

1.4

1.1

1.1

0.7

1.1

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

2-3-5

1-1-3

2-2-3

2-5-8

6-7-8

5-17-50/0.2

SPT-33: shale
fragments in tip of
spoon

24

23

25

24

15

13

47.0'

51.8'
52.5'

769.8'

765.0'
764.3'

SOIL 6: LEAN CLAY, gray,

saturated, soft, some silt, some

fine sand

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 52.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-28

N 592587.48,  E 2546501.20 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 38.4

1.1

1.1

1.3

1.0

1.5

1.2

1.0

1.1

1.0

1.4

1.3

0.4

1.4

0.2

1.3

0.7

1.5

0.2

1.0

0.6

1.3

1.0

1.1

1.2

0.4

0.8

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

3-4-6

5-6-7

3-5-7

4-4-5

4-8-12

9-7-5

2-2-3

2-2-2

1-1-1

1-1-1

1-WOH-1

WOR-
WOR-WOH

WOR

WOR-
WOH-1
1-1-2

2-1-1

2-1-1

1-1-1

WOR

WOR-
WOH-1
WOH-

WOH-2
WOH-2-4

2-4-5

3-6-9

8-6-8

18-50/0.4

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-5: organics in
sample

SPT-11:  silty clay in
tip of spoon

SPT-14: organics in
sample

SPT-24: sample
composed of very
weak shale and clay

11

16

12

15

19

16

23

27

43

46

47

39

38

61

55

55

51

58

39

28

26

24

23

26

28

16

0.3'

13.3'

29.0'

35.0'

39.5'

816.5'

803.5'

787.8'

781.8'

777.3'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, soft

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist to saturated, medium dense

to loose

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft to soft,

with varying percentages of

bottom ash

SOIL 6: LEAN CLAY, gray brown

to brown, saturated, very soft to

medium stiff

Shale (Augered)

Auger Refusal /

Bottom of Hole

Top of Hole

7/15/09 7/15/09Completed

Ben Halada

Ben Halada

0.0'

Driller

816.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

9.0 ft 7/15/09

816.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 39.5 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-29

N 592243.83,  E 2546673.33 (NAD27)
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15.0 - 17.0

17.0 - 19.0

19.0 - 21.0

21.0 - 23.0

23.0 - 25.0

25.0 - 27.0

27.0 - 29.0

29.0 - 31.0

31.0 - 33.0

33.0 - 35.0

2.0

0.5

2.0

2.0

1.9

2.0

1.9

2.0

2.0

2.0

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

ST-9

ST-10

Boring advanced
using 4 1/4" Hollow
Stem Augers

Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling

Slope inclinometer
installed, 47.0 ft of
pipe.

38

--

--

--

--

--

--

31

31

24

15.0'

29.0'

33.0'

35.0'

38.2'

44.0'

801.8'

787.8'

783.8'

781.8'

778.6'

772.8'

Augered without sampling

SOIL 3: SLUICED FLY ASH,

gray, saturated, soft to medium

stiff, with varying percentages of

bottom ash

SOIL 12: SILT, light gray brown,

moist, medium stiff

SOIL 6: LEAN CLAY, grayish

brown, moist

Augered without sampling

Limestone (Roller Bit)

Top of Hole

8/3/09 8/3/09Completed

Ben Halada

Ben Halada

0.0'

Driller

816.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

816.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 44.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-29P

N 592243.83,  E 2546673.33 (NAD27)
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Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 44.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-29P

N 592243.83,  E 2546673.33 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.0

1.2

1.3

1.3

1.4

1.5

1.4

1.4

1.4

1.4

1.5

1.5

0.7

1.1

0.6

0.7

0.9

0.9

1.1

1.5

0.7

1.4

0.8

1.3

1.4

0.1

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

4-5-12

8-10-16

16-14-18

8-8-8

8-7-7

8-7-14

6-6-8

8-10-11

8-10-10

8-9-9

6-6-7

7-6-7

3-1-2

wor

1-1-1

1-1-wor

1-2-1

woh-woh-1

woh-woh-1

3-2-2

woh-1-1

woh

1-wor-wor

woh

wor-woh-
woh
woh

wor

wor

wor

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 25 ft.  See
peizometer
installation log for
details.

Wet to saturated
begining at 19.0 feet,
Added super gel-x to
prevent auger
blowback.

Brown silty clay from
26.8 to 27.8 feet.

23

20

21

21

21

27

20

25

25

43

45

47

50

54

53

37

41

39

43

33

33

32

51

46

50

50

48

33

44

0.9'

22.7'

43.4'

825.3'

803.5'

782.8'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, dark

gray, moist, loose to medium

dense

SOIL 3: SLUICED FLY ASH, gray

and black, wet to saturated, soft

to very soft, with varying

percentages of bottom ash

Top of Hole

7/8/09 7/9/09Completed

Patrick White

Patrick White

0.0'

Driller

826.2'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

19.0 ft 7/8/09

826.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 60.2 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-30

N 592227.12,  E 2546605.60 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 59.2

1.1

1.1

1.0

1.0

1.2

1.3

1.3

1.3

1.4

1.5

0.4

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

wor-woh-
woh

woh-woh-4

3-4-5

4-5-6

5-6-7

6-6-7

6-7-6

5-5-4

4-3-4

4-8-17

14-50/0.2

38

32

27

25

24

25

28

28

26

22

15

55.9'

58.3'

60.0'
60.2'

770.3'

767.9'

766.2'
766.0'

SOIL 6: LEAN CLAY, brown to

brown gray, moist, soft to medium

stiff, some silt, trace sand 

(Continued)

SOIL 10: SAND, dark gray, moist

to wet, loose to medium dense,

fine to medium grained, some

clay, trace silt

SOIL 11: GRAVEL, red brown,

wet, medium dense, medium to

coarse grained, some coarse

sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 60.2 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-30

N 592227.12,  E 2546605.60 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.5

1.5

1.1

1.4

1.5

1.3

1.3

1.3

1.1

1.2

1.3

1.3

1.1

0.7

1.5

1.0

0.1

1.4

1.3

1.1

1.2

1.3

1.1

0.5

1.3

1.1

1.1

1.3

0.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-6-7

7-11-13

6-8-11

7-8-10

10-15-19

15-18-20

8-11-13

6-7-8

6-8-9

5-6-6

3-3-4

2-3-2

3-3-4

WOR-
WOH-1
1-1-1

WOH-1-1

WOR-
WOH-WOH

WOR-
WOH-WOH

WOR-
WOH-1

WOH-1-1

WOR

WOR-
WOH-1
WOR-

WOH-1
WOR-

WOH-WOH
WOH

WOH

WOR-
WOH-WOH

WOR-
WOH-WOH

WOR-
WOR-WOH

Boring advanced
using 3 1/4" Hollow
Stem Augers

18

23

23

22

24

21

26

33

34

55

37

41

37

39

39

38

32

33

39

57

43

59

77

54

47

50

46

42

41

1.0'

15.5'

822.8'

808.3'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, stiff, some gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist, medium dense to dense

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft to soft,

with varying percentages of

bottom ash

Top of Hole

7/14/09 7/14/09Completed

Ben Halada

Ben Halada

0.0'

Driller

823.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

15.5 ft 7/14/09

823.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 60.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-31

N 592969.83,  E 2545291.84 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

1.5

1.1

1.5

0.2

1.1

1.0

1.3

1.5

1.2

1.4

1.3

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

WOH-1-3

1-3-8

6-5-6

1-1-1

1-1-2

2-4-5

5-4-4

WOH

1-1-3

1-3-3

8-24-45

SPT-30: bottom ash
in tip of spoon

SPT-34 and SPT-38:
organics in sample

39

29

29

35

27

28

30

26

24

40

12

50.0'

54.0'

59.3'
60.0'

773.8'

769.8'

764.5'
763.8'

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft to soft,

with varying percentages of

bottom ash   (Continued)

SOIL 6: SILTY CLAY, gray brown,

saturated, soft to stiff

SOIL 8: SANDY FAT CLAY,

brown, saturated, soft

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 60.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-31

N 592969.83,  E 2545291.84 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.0

11.0 - 12.5

12.5 - 14.0

14.0 - 15.5

15.5 - 17.5

17.5 - 19.0

19.0 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 26.0

26.0 - 27.5

27.5 - 29.0

29.0 - 30.5

30.5 - 32.0

32.0 - 33.5

33.5 - 35.0

35.0 - 36.5

36.5 - 38.0

38.0 - 39.5

39.5 - 41.0

41.0 - 42.5

42.5 - 44.0

1.0

0.7

1.2

1.7

1.0

1.3

1.3

1.3

1.2

0.7

1.5

1.0

1.5

1.5

1.1

2.0

1.0

1.5

1.0

1.2

1.4

0.8

1.5

1.3

1.5

1.4

1.5

1.3

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

ST-2

SPT-10

ST-3

SPT-11

SPT-12

ST-4

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

3-4-6

5-6-7

6-5-6

4-4-5

6-8-11

6-7-15

12-12-15

9-11-12

3-4-4

1-2-3

1-2-5

7-8-11

1-2-4

3-3-4

WOH-
WOH-1

WOH-1-3

2-3-4

WOH-2-1

2-2-3

2-2-2

2-2-1

2-2-2

WOH-2-2

5-15-22

Boring advanced
using 3 1/4" Hollow
Stem Augers

20

20

26

17

22

17

21

20

25

21

25

28

25

27

24

22

21

21

27

22

25

19

19

19

19

20

15

16

0.5'

9.0'
9.5'

29.0'

37.0'

44.0'

807.7'

799.2'
798.7'

779.2'

771.2'

764.2'

FILL - CRUSHED STONE

SOIL 5: FILL - SANDY LEAN

CLAY, light brown, moist, medium

stiff, some fine gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, black,

saturated, medium dense

SOIL 8: LEAN CLAY, gray to light

brown, moist to saturated,

medium stiff, some organics,

some sand

SOIL 10: SAND, brown,

saturated, loose, fine to medium

grained, clayey sand

SOIL 14: SILTY SAND, brown to

gray, saturated, loose to dense,

fine to coarse grained, some fine

to coarse gravel

Top of Hole

6/12/09 6/12/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.2'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

19.0 ft 6/12/09

808.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 45.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-32

N 593010.17,  E 2545153.51 (NAD27)
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44.0 - 44.5 0.5SPT-25 50/0.5 10
45.5'762.7' Shale (Augered)   (Continued)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 45.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-32

N 593010.17,  E 2545153.51 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.1

1.3

1.2

1.3

1.4

1.3

1.1

1.1

1.4

1.3

1.3

1.3

1.4

1.0

1.0

1.4

1.4

1.3

1.4

1.3

1.4

1.1

0.9

1.1

1.1

1.2

1.4

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

4-8-12

8-14-19

29-38-42

4-8-8

8-11-12

9-13-20

4-9-13

9-13-16

8-14-16

11-11-10

6-12-17

18-19-21

12-9-8

4-4-2

1-2-3

1-2-3

2-1-3

2-2-4

2-1-1

woh

woh-woh-2

woh-1-2

1-1-woh

wor

woh

woh

woh-1-1

woh-1-2

3-4-5

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 22 ft. See
peizometer
installation log for
details.

Super gel-x added at
30 feet to prevent
auger blowback.

Brown silt layer from
39.0 to 40.2 feet.

18

17

18

15

23

21

25

19

19

20

17

19

21

21

24

49

41

40

39

44

42

41

43

37

33

43

37

45

53

1.1'

22.6'

835.0'

813.5'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray

black and brown, moist, dense to

medium dense

SOIL 3: SLUICED FLY ASH, gray

and black, wet to saturated,

medium stiff to very soft, with

varying percentages of bottom

ash

Top of Hole

7/11/09 7/11/09Completed

Patrick White

Patrick White

0.0'

Driller

836.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

28.0 ft 7/11/09

836.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 70.4 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-33

N 592559.31,  E 2545426.43 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.4

1.2

1.2

1.3

1.0

1.1

1.0

1.2

1.4

1.4

1.4

1.3

1.3

1.5

0.9

1.0

1.5

1.0

0.9

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

3-2-2

1-woh-1

1-woh-1

woh

wor

wor

wor

woh

woh

wor

wor

wor-wor-
woh

woh-woh-1

woh-3-4

3-5-6

3-3-3

6-4-6

6-17-50/0.4

84

98

75

47

44

47

48

43

45

43

40

40

34

25

27

29

19

15

62.7'

66.5'

70.0'
70.4'

773.4'

769.6'

766.1'
765.7'

SOIL 3: SLUICED FLY ASH, gray

and black, wet to saturated,

medium stiff to very soft, with

varying percentages of bottom

ash   (Continued)

SOIL 7: SANDY LEAN CLAY,

brown, moist, medium stiff, trace

sand, trace organics

SOIL 10: SAND, gray brown, wet,

medium dense, fine to medium

grained, some clay

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 70.4 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-33

N 592559.31,  E 2545426.43 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.2

1.3

1.3

0.7

1.3

1.3

1.4

1.3

1.2

1.2

1.3

1.2

1.1

1.4

1.5

1.5

0.9

1.2

0.2

0.6

1.3

1.5

1.5

0.0

0.0

1.3

1.5

1.5

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

1-6-6

6-12-13

12-17-17

5-6-10

15-20-16

17-19-22

6-12-13

14-21-17

16-14-13

6-7-8

8-12-8

12-13-14

6-8-7

4-6-6

6-9-11

8-11-12

8-11-15

8-11-14

woh-woh-1

1-woh-1

1-woh-woh

wor-wor-
wor

wor-wor-
wor

wor-wor-
wor

woh-woh-
woh
1-1-2

2-2-woh

2-1-woh

woh-woh-
woh

Boring advanced
using 4 1/4" hollow
stem augers.

Slotted screen
piezometer installed,
tip depth 63 ft. See
peizometer
installation log for
details.

spt-14 wet; spt-15
moist

Added water at 24 ft
to keep sand out of
auger

26

25

28

23

23

22

24

25

37

28

68

73

46

20

60

41

26

23

19

120

51

38

--

--

29

30

30

30

24

0.6'

25.0'

43.0'

825.0'

800.6'

782.6'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, black,

moist, medium dense to dense

SOIL 4: SLUICED FLY ASH, gray

to black, wet to saturated, stiff to

very soft, with varying

percentages of bottom ash

Top of Hole

6/4/09 6/4/09Completed

Patrick White

Ben Halada

0.0'

Driller

825.6'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

20.0 ft 6/4/09

825.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 65.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-34

N 592527.95,  E 2545300.77 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 62.5

1.1

1.2

0.8

1.2

1.5

1.5

1.3

1.2

1.5

1.1

1.5

0.7

0.6

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

woh-5-8

1-4-6

4-8-9

6-8-8

2-4-5

woh-woh-
woh

woh-woh-3

1-3-3

woh-woh-
woh

wor-1-3

8-8-17

4-10-10

17-50/0.5

4

23

25

24

24

26

24

25

--

--

--

--

--

52.5'

59.1'

62.2'

65.0'

773.1'

766.5'

763.4'

760.6'

SOIL 6: LEAN CLAY, brown to

red brown, wet, soft to stiff 

(Continued)

SOIL 7: SANDY LEAN CLAY, red

brown, moist, soft, some fine

sand

SOIL 10: SAND, brown, damp,

medium dense to dense, fine to

coarse grained, some medium to

coarse gravel

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 65.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-34

N 592527.95,  E 2545300.77 (NAD27)
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Boring advanced
using 4 and 1/4 inch
hollow stem augers.

No samples taken,
augered only for
peizometer
installation.

Slotted screen
piezometer installed,
tip depth 25.0 ft. See
peizometer
installation log for
details.

Top of Hole

7/13/09 7/13/09Completed

Patrick White

Patrick White

0.0'

Driller

825.5'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

825.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 28.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-34A

N 592522.40,  E 2545302.17 (NAD27)

LOG  (DRAFT)
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24.0 - 26.0

26.0 - 28.0

28.0 - 30.0

30.0 - 32.0

32.0 - 34.0

34.0 - 36.0

36.0 - 38.0

38.0 - 40.0

40.0 - 42.0

42.0 - 44.0

1.3

0.1

2.0

1.8

0.0

0.3

1.7

1.8

1.8

2.0

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

ST-9

ST-10

Boring advanced
using Mud Rotary
Drilling, 6" updraft bit

Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling

--

--

--

--

--

--

--

--

--

--

24.0'

42.0'

801.9'

783.9'

Advanced boring using mud rotary

drilling without sampling

SOIL 3: SLUICED FLY ASH, dark

gray, saturated, very soft, with

varying percentages of bottom

ash

SOIL 6: LEAN CLAY, brown,

moist, stiff

Top of Hole

7/22/09 7/23/09Completed

Brad Smiley

Ben Halada

0.0'

Driller

825.9'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

825.9 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 58.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-34P

N 592529.46,  E 2545337.09 (NAD27)
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44.0 - 46.0

46.0 - 48.0

50.0 - 52.0

52.0 - 54.0

54.0 - 56.0

56.0 - 58.0

1.8

1.0

2.0

2.0

1.9

2.0

ST-11

ST-12

ST-13

ST-14

ST-15

ST-16

23

49

24

27

22

20

46.0'

48.0'

52.0'

58.0'

779.9'

777.9'

773.9'

767.9'

SOIL 12: SILT, dark brown,

Advanced boring using mud rotary

drilling without sampling

SOIL 6: LEAN CLAY, brown,

moist

SOIL 7: SANDY LEAN CLAY,

brown, moist

No Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 58.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-34P

N 592529.46,  E 2545337.09 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.3

1.1

1.2

1.1

1.3

1.4

1.1

1.3

0.3

1.0

1.3

1.2

0.9

1.1

0.9

1.4

1.2

0.7

1.5

1.1

1.5

1.5

0.4

1.4

1.5

0.9

1.0

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

11-6-6

4-6-8

7-8-7

5-4-6

5-6-5

6-5-5

3-4-6

5-7-8

13-14-15

4-3-2

2-4-5

wor-1-1

3-5-4

3-5-8

8-10-12

9-10-11

4-7-8

9-12-14

5-8-7

2-2-1

1-2-4

woh-woh-2

woh-1-2

wor-woh-l

1-1-1

1-1-1

4-1-1

1-3-3

3-9-7

Boring advanced
using 4 1/4" hollow
stem augers.

Slotted screen
piezometer installed,
tip depth 38 ft. See
peizometer
installation log for
details.

Added water at 13.5
feet to keep sand out
of augers.

SPT-27;  4 in. seam
of light gray sand.

21

25

24

25

26

25

29

29

22

15

26

26

25

22

24

22

24

21

20

25

25

25

25

24

29

27

25

27

20

0.7'

12.7'

15.1'

16.9'

29.0'

42.0'

808.2'

796.2'

793.8'

792.0'

779.9'

766.9'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel, trace silt

SOIL 11: FILL - GRAVEL, black,

wet, medium dense, medium to

coarse grained, subangular

SOIL 4: FILL - LEAN CLAY, dark

gray, moist to wet, medium stiff,

trace silt, trace organics

SOIL 6: LEAN CLAY, dark brown,

moist, stiff to very stiff, trace silt

SOIL 7: SANDY LEAN CLAY,

brown, wet, very loose to loose,

fine to coarse grained, trace clay,

trace silt

Top of Hole

6/15/09 6/15/09Completed

Patrick White

Patrick White

0.0'

Driller

808.9'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

12.7 ft 6/15/09

808.9 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 44.7 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-35

N 592523.92,  E 2545221.40 (NAD27)
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43.5 - 44.7 1.0SPT-30 9-29-50/0.2 1244.4'
44.7'

764.5'
764.2'

SOIL 10: SAND, brown to gray,

wet, medium dense, medium to

coarse grained, subrounded,

some coarse sand   (Continued)

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 44.7 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-35

N 592523.92,  E 2545221.40 (NAD27)
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Boring advanced
using 4 and 1/4 inch
hollow stem augers.

No samples taken,
augered only for
peizometer
installation.

Slotted screen
piezometer installed,
tip depth 15.0 ft. See
peizometer
installation log for
details.

Top of Hole

7/13/09 7/13/09Completed

Patrick White

Patrick White

0.0'

Driller

809.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

809.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 18.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-35A

N 592527.79,  E 2545220.58 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

1.3

0.8

1.3

1.5

1.3

1.0

1.5

1.5

0.8

1.5

1.5

1.0

1.0

0.8

1.5

1.5

0.5

0.8

1.5

1.5

1.5

1.5

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

1-2-5

2-5-6

10-11-12

3-3-5

4-6-7

7-6-7

1-1-2

5-5-7

5-10-11

5-6-6

5-2-6

7-7-9

3-4-6

2-3-4

1-1-2

1-1-2

1-2-2

1-1-2

3-4-3

woh-1-1

1-2-1

1-2-3

1-3-6

4-8-26

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 35 ft. See
peizometer
installation log for
details.

30

23

20

18

24

27

27

23

22

23

24

22

21

23

26

28

27

26

26

25

24

26

25

24

0.5'

8.5'

11.0'

23.0'

26.8'

35.7'
36.0'

800.0'

792.0'

789.5'

777.5'

773.7'

764.8'
764.5'

FILL - TOPSOIL

SOIL 4: FILL - LEAN CLAY, dark

brown to red brown, moist, stiff,

some silt

SOIL 14: SANDY SILT, dark gray,

saturated, medium stiff to soft

SOIL 6: LEAN CLAY, dark gray to

light brown, moist to wet, medium

stiff, some sand

SOIL 7: SANDY LEAN CLAY,

light reddish brown, saturated,

very loose

SOIL 10: SAND, light brown and

white, saturated, loose to very

loose

Shale (augered), gray

Auger Refusal /

Bottom of Hole

Top of Hole

6/16/09 6/16/09Completed

Briggs Evans

Briggs Evans

0.0'

Driller

800.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

800.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 36.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-36

N 592517.47,  E 2545204.09 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

0.2

1.1

1.0

1.4

1.3

1.1

1.1

1.5

1.3

1.3

1.1

1.5

1.3

1.3

1.4

1.0

1.2

0.5

1.3

1.2

1.1

0.9

1.2

1.2

1.1

1.3

1.0

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

7-4-4

6-7-8

6-9-11

6-5-4

4-4-4

4-10-9

2-2-4

2-4-7

5-7-8

7-7-7

3-2-4

2-4-5

3-5-5

3-3-4

3-4-7

6-6-7

2-4-5

6-9-9

4-6-6

6-8-12

4-5-6

5-7-6

6-6-7

1-4-4

1-2-2

2-5-7

4-4-4

3-5-7

3-5-13

Boring advanced
using 4 1/4" hollow
stem augers.

Added water at 34.5
feet to keep sand out
of augers.

24

21

26

25

26

24

26

27

31

28

25

26

24

26

27

27

25

26

30

24

30

28

23

22

25

23

22

19

21

0.5'

9.0'

13.5'

16.1'

36.5'

37.9'

40.0'

43.9'

808.1'

799.6'

795.1'

792.5'

772.1'

770.7'

768.6'

764.7'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, light

red brown, moist, stiff, trace silt,

some fine to medium gravel

SOIL 12: SILT with Sand, gray,

moist, medium stiff to stiff

SOIL 6: LEAN CLAY, light red

brown, moist, stiff, trace silt, some

fine to medium gravel

SOIL 8: FAT CLAY, gray to dark

brown, moist to wet, medium stiff

to stiff, trace fine sand, trace silt

SOIL 10: SAND, brown, wet,

medium dense, fine to medium

grained, some silt

SOIL 8: FAT CLAY, brown, wet,

medium stiff, some fine to

medium sand, trace silt

SOIL 10: SAND, brown to light

Top of Hole

6/11/09 6/11/09Completed

Patrick White

Patrick White

0.0'

Driller

808.6'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

31.8 ft 6/11/09

808.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 44.3 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-38

N 592160.74,  E 2545322.53 (NAD27)
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43.5 - 44.3 0.7SPT-30 31-50/0.3 1544.3'764.3' gray, wet, medium dense to

dense, medium to coarse grained,

some silt

Shale (augered)   (Continued)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 44.3 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-38

N 592160.74,  E 2545322.53 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.2

1.9

1.3

1.3

1.4

1.5

1.4

1.5

1.4

1.4

1.1

1.3

1.2

1.3

1.4

1.0

0.7

0.5

0.3

0.3

0.9

1.1

1.3

0.7

1.3

1.2

1.2

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

1-3-9

9-8-9

16-17-19

11-16-20

21-24-29

31-31-32

12-13-21

16-15-19

15-16-18

19-19-13

6-11-19

7-9-10

6-8-8

6-6-7

5-2-2

4-6-5

2-2-1

2-1-1

1-1-1

1-1-1

woh

1-1-1

3-2-2

1-1-1

wor-wor-
woh
woh

2-1-2

1-1-1

1-1-1

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 22 ft. See
peizometer
installation log for
details.

Wet to saturated and
medium density
begining at 20.0 feet.

Added Super Gel-X
at 24 feet to prevent
auger blowback.

22

13

15

16

15

15

18

16

24

22

18

15

26

23

34

36

45

35

50

45

33

30

41

37

44

39

48

38

56

0.9'

22.3'

834.8'

813.4'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, dark

gray brown to dark gray, moist,

dense

SOIL 3: SLUICED FLY ASH, gray

and black, wet to saturated,

medium stiff to very soft, with

varying percentages of bottom

ash and some organics

Top of Hole

7/12/09 7/12/09Completed

Patrick White

Patrick White

0.0'

Driller

835.7'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

20.0 ft 7/12/09

835.7 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 73.2 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-39

N 591840.77,  E 2545638.39 (NAD27)

LOG  (DRAFT)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 72.0

72.0 - 73.5

1.0

0.7

1.4

0.7

1.1

1.2

1.1

1.2

1.3

1.2

1.4

1.4

1.5

1.5

1.4

1.1

1.3

0.7

1.0

1.1

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

SPT-49

woh

wor

wor-4-5

6-7-8

2-3-4

4-5-6

7-5-8

5-7-9

6-7-9

4-4-4

2-3-2

1-1-1

1-2-1

1-2-1

1-1-2

1-1-1

1-13-21

5-7-8

5-4-4

21-41-
50/0.3

Transitions to sand
with clay in SPT-38.

50

46

22

20

21

21

20

20

20

23

25

25

24

24

26

25

23

14

19

15

46.9'

56.5'

68.5'

72.8'
73.2'

788.8'

779.2'

767.2'

762.9'
762.5'

SOIL 13: LEAN CLAY with Sand,

brown, moist to wet, medium stiff,

some sand

SOIL 9: CLAYEY SAND, brown to

gray, moist to wet, medium dense

to very loose, fine to medium

grained, some clay, trace silt

SOIL 11: GRAVEL, red brown and

gray, wet, dense to medium

dense, medium to coarse grained,

rounded, some coarse sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 73.2 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-39

N 591840.77,  E 2545638.39 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.4

0.7

1.1

1.4

1.4

1.3

1.2

1.3

1.4

1.4

1.3

12.0

1.3

1.2

1.5

0.4

0.3

0.6

0.8

0.9

1.1

1.2

1.4

1.4

1.2

1.4

1.3

1.4

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

6-7-9

14-17-18

14-15-17

4-8-10

10-12-14

10-15-15

5-9-13

10-14-15

13-15-17

6-7-9

3-4-4

3-3-4

4-5-4

2-2-3

1-1-2

2-2-2

1-1-2

woh-woh-1

woh

woh-1-1

1-1-wor

woh-1-1

woh-woh-1

wor

wor

wor

wor

wor-1-2

1-1-1

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 29 ft. See
peizometer
installation log for
details.

Added water at 19.5
ft to keep sand out of
auger

15

14

20

23

23

24

20

22

23

38

61

73

60

62

46

44

48

49

33

39

57

52

45

40

41

42

43

39

34

2.8'

21.7'

43.3'

823.0'

804.1'

782.5'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel, trace silt

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray

and black, moist to wet, medium

dense to dense

SOIL 3: SLUICED FLY ASH, gray

and black, wet to saturated, soft

to very soft, with varying

percentages of bottom ash

Top of Hole

7/6/09 7/7/09Completed

Patrick White

Patrick White

0.0'

Driller

825.8'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

19.3 ft 6/7/09

825.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 62.7 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-40

N 591821.33,  E 2545513.41 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 62.8

0.8

0.0

1.0

1.3

1.1

1.2

0.7

1.3

0.9

0.7

1.0

1.1

0.5

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

1-1-2

woh

woh-1-2

2-5-6

2-5-5

6-8-9

4-5-4

5-8-11

5-7-7

2-4-5

3-4-4

2-4-6

21-31-
50/0.3

28

--

28

29

36

31

32

33

29

28

23

34

13

45.3'

62.1'
62.3'
62.7'

780.5'

763.7'
763.5'
763.1'

SOIL 4: FILL - LEAN CLAY,

brown, moist, medium stiff to soft,

trace sand   (Continued)

SOIL 6: LEAN CLAY, brown,

moist, medium stiff to soft, trace

sand

SOIL 11: GRAVEL, white, wet,

medium dense, medium to coarse

grained, subangular, some coarse

sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 62.7 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-40

N 591821.33,  E 2545513.41 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.4

1.4

1.2

0.6

1.2

1.4

1.2

1.5

0.8

0.2

0.2

1.2

1.1

1.2

0.4

0.2

1.2

1.1

1.2

0.0

1.5

0.9

0.1

1.2

1.4

1.3

1.2

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

4-5-6

7-10-10

11-11-10

8-10-11

3-4-6

7-8-10

3-3-6

7-8-10

9-10-12

8-12-11

5-7-3

2-2-6

4-4-6

5-5-8

5-6-10

5-6-6

3-3-4

3-5-9

3-6-8

3-5-7

6-5-6

9-11-12

11-8-7

3-4-5

7-8-10

4-7-7

3-6-9

5-7-7

7-8-5

Boring advanced
using 4 1/4" hollow
stem augers.

Slotted screen
piezometer installed,
tip depth 41.5 ft. See
peizometer
installation log for
details.

Added water at 15
feet to keep sand out
of augers.

20

28

30

22

25

22

29

26

29

38

7

17

28

25

26

26

27

26

26

26

--

28

28

24

26

28

72

24

21

0.2'

13.4'

15.1'

30.0'

43.1'

809.5'

796.3'

794.6'

779.7'

766.6'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, red

brown, moist, very stiff, trace silt,

some fine to medium gravel

SOIL 1: FILL - BOTTOM ASH,

black, wet, medium dense to

dense

SOIL 4: FILL - LEAN CLAY, dark

brown to dark gray, moist, stiff to

very stiff, with medium grained

gravel in upper 3 feet

SOIL 6: LEAN CLAY, dark brown,

moist to wet, stiff to very stiff,

trace silt and sand

Top of Hole

6/10/09 6/10/09Completed

Patrick White

Patrick White

0.0'

Driller

809.7'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

14.8 ft 6/10/09

809.7 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 44.9 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-41

N 591800.67,  E 2545427.16 (NAD27)
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43.5 - 45.0 1.3SPT-30 6-16-50/0.4 1644.5'
44.9'

765.2'
764.8'

SOIL 11: GRAVEL, red brown,

wet, medium dense, medium to

coarse grained, rounded, some

clay, some medium to coarse

sand   (Continued)

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 44.9 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-41

N 591800.67,  E 2545427.16 (NAD27)
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Boring advanced
using 4 and 1/4 inch
hollow stem augers.

No samples taken,
augered only for
peizometer
installation.

Slotted screen
piezometer installed,
tip depth 18.0 ft. See
peizometer
installation log for
details.

Top of Hole

7/14/09 7/14/09Completed

Patrick White

Patrick White

0.0'

Driller

809.6'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

809.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 18.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-41A

N 591803.05,  E 2545424.87 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

1.1

1.2

0.5

1.2

1.4

1.5

1.5

1.4

1.1

1.2

1.1

0.9

0.7

1.2

0.9

0.5

0.8

0.9

0.9

0.0

1.0

1.2

1.2

1.5

1.4

1.2

0.0

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-5-6

5-6-6

4-3-3

3-3-2

4-5-7

6-6-7

8-14-14

10-14-15

13-15-15

10-12-12

6-8-6

7-7-6

5-5-5

3-3-3

3-4-4

4-4-3

2-3-3

3-3-3

3-2-3

3-3-4

wor

3-4-4

3-4-5

5-7-8

10-10-9

6-5-6

wor

woh

woh

Boring advanced
using 4 1/4" Hollow
Stem Augers

20

18

24

26

26

30

21

21

22

23

22

16

12

12

12

12

13

11

12

12

--

11

12

12

10

11

36

--

35

1.2'

19.5'

39.0'

823.8'

805.5'

786.0'

SOIL 4: FILL - GRAVELLY LEAN

CLAY, red brown, moist, stiff

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray

and black, moist to wet, loose to

dense

SOIL 11: GRAVEL, green and

gray, wet, medium dense to

loose, some coarse sand, ROCK

COLUMN

SOIL 3: SLUICED FLY ASH, gray

and black, saturated, soft to very

soft, with varying percentages of

bottom ash

Top of Hole

7/6/09 7/6/09Completed

Patrick White

Patrick White

0.0'

Driller

825.0'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

18.6 ft 7/6/09

825.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 61.4 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-43

N 591427.25,  E 2545657.42 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.4

1.3

1.1

1.2

1.4

0.2

0.8

1.1

1.0

1.5

1.3

1.4

0.9

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

2-3-5

1-1-woh

4-3-5

3-5-5

2-2-1

woh-1-2

1-3-3

1-5-6

2-1-1

woh

1-1-4

14-15-
50/0.4

Boring advanced in
two sections due to
plugged augers from
rock column,  new
bore hole testing
began at 46.5 feet.

24

10

22

23

23

24

25

24

24

27

37

15

47.0'

60.0'

61.1'
61.4'

778.0'

765.0'

763.9'
763.6'

SOIL 10: SAND, brown, wet,

medium dense to loose, trace silt,

fine to medium grain size, some

clay and organics

SOIL 11: GRAVEL, red brown,

wet, loose, subrounded, fine to

coarse grain size,

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 61.4 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-43

N 591427.25,  E 2545657.42 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.2

1.1

1.3

1.2

1.3

1.4

1.5

1.5

1.2

1.1

1.5

1.5

1.5

1.4

1.0

1.5

1.5

1.5

1.5

1.3

1.5

1.5

1.5

1.1

0.9

0.9

1.0

1.4

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

6-12-13

13-15-20

22-22-22

6-13-16

16-20-20

18-18-24

6-14-18

15-20-24

20-24-28

24-24-25

10-15-20

15-20-20

15-15-14

6-11-11

9-8-10

16-13-17

9-11-8

4-8-11

12-14-14

2-4-6

6-7-10

8-11-12

4-4-3

3-2-3

3-2-woh

woh-2-2

2-3-5

3-5-3

3-5-4

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 32.0 ft. See
peizometer
installation log for
details.

SPT-14 has 4 inch
layer of saturated
loose bottom ash.

Added water at 30
feet to keep sand out
of augers.

23

21

16

16

16

17

16

19

19

19

24

25

26

25

34

36

22

39

38

33

35

27

34

46

30

36

38

39

43

0.6'

35.0'

835.1'

800.7'

FILL - CRUSHED STONE

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, dark

gray, moist to saturated, medium

dense to dense

SOIL 3: SLUICED FLY ASH,

gray, wet to saturated, very soft to

medium stiff, with varying

percentages of bottom ash

Top of Hole

6/30/09 7/1/09Completed

Patrick White

Patrick White

0.0'

Driller

835.7'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

26.0 ft 6/30/09

835.7 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 66.1 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-44

N 591537.09,  E 2545975.54 (NAD27)

LOG  (DRAFT)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0
66.0 - 66.1

1.4

0.7

1.2

0.7

1.4

1.4

1.0

0.9

0.9

1.3

14.0

1.3

15.0

12.0

1.4
0.1

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

2-3-2

wor

2-3-3

3-6-7

6-8-9

7-11-14

12-12-12

9-9-7

4-7-9

2-9-12

10-13-13

6-9-10

9-11-11

8-11-9

2-4-12
50/0.1

48

35

22

25

24

23

22

23

23

23

20

21

18

21

21
12

49.0'

63.5'

65.6'
66.1'

786.7'

772.2'

770.1'
769.6'

SOIL 3: SLUICED FLY ASH,

gray, wet to saturated, very soft to

medium stiff, with varying

percentages of bottom ash 

(Continued)

SOIL 6: LEAN CLAY, brown to

red brown, moist, medium stiff to

stiff, some fine gravel

SOIL 11: GRAVEL, brown, wet,

medium dense to loose, medium

to coarse grained, subrounded,

some coarse sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 66.1 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-44

N 591537.09,  E 2545975.54 (NAD27)

LOG  (DRAFT)
F

M
S

M
_
L
E

G
A

C
Y

  
1
7
2
6
7
9
0
1
5
 B

U
L
L
 R

U
N

 -
 F

IN
A

L
.G

P
J
  
F

M
S

M
.G

D
T

  
2
/1

0
/1

0



0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.9

1.1

1.2

1.0

1.3

1.3

1.4

1.1

1.4

1.2

1.2

1.1

1.5

1.4

0.0

1.5

0.8

1.0

0.4

1.4

1.3

1.5

1.4

1.4

1.5

1.5

1.1

0.5

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

1-3-6

7-8-8

10-12-12

4-11-12

12-15-19

19-20-21

6-8-9

8-10-13

11-15-19

12-14-13

5-9-12

10-12-13

7-9-10

2-4-3

5-3-4

5-4-4

1-woh-woh

2-2-2

2-2-2

2-2-3

1-1-woh

1-1-1

2-1-2

wor

wor

2-3-3

5-7-9

woh-woh-1

2-12-14

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 31 ft. See
peizometer
installation log for
details.
SPT-10 is wet to
saturated.

Added water at 19.5
feet to keep sand out
of augers.
SPT-14 has 6 inch
layer of fly ash with
high organic content.

20

24

24

24

24

23

20

25

23

20

23

30

35

49

--

22

34

33

30

54

35

43

51

54

40

25

30

28

30

0.6'
1.1'

24.0'

37.9'

824.2'
823.7'

800.8'

786.9'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray

black, moist to wet, medium

dense to dense,  trace coal

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft to

medium stiff, with varying

percentages of bottom ash and

some organics

SOIL 6: LEAN CLAY, brown to

red brown, moist to wet, very soft

to very stiff, some silt, trace sand

Top of Hole

6/29/09 6/30/09Completed

Patrick White

Patrick White

0.0'

Driller

824.8'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

16.5 ft 6/29/09

824.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 58.2 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-45

N 591478.25,  E 2545990.45 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.2

0.7

1.5

1.0

1.1

1.3

1.5

0.8

0.2

1.2

0.6

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

7-10-13

3-8-8

5-8-9

5-6-6

3-4-5

5-6-6

3-4-4

wor

5-10-20

21-46-
50/0.2

26

27

25

24

24

25

25

26

16

17

56.6'

58.2'

768.2'

766.6'

SOIL 6: LEAN CLAY, brown to

red brown, moist to wet, very soft

to very stiff, some silt, trace sand 

(Continued)

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 58.2 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-45

N 591478.25,  E 2545990.45 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 41.9

0.2

0.1

0.5

0.1

1.0

1.3

1.1

1.0

1.3

1.0

0.7

0.7

1.2

1.4

0.1

1.0

1.0

1.0

1.0

1.1

1.2

1.1

1.4

1.0

1.1

1.3

1.2

1.3

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

1-1-1

1-1-2

1-1-1

WOH-1-1

WOH-
WOH-1
WOR-

WOH-1
WOR-

WOR-WOH
WOR-

WOR-1
1-2-2

WOH-1-1

WOH-
WOH-1
WOH-

WOH-1
WOR-

WOH-WOH
WOH

WOR

WOR

1-1-3

2-4-7

7-7-9

7-9-11

6-7-11

6-8-11

8-9-12

2-3-5

2-3-6

2-3-5

1-1-3

3-9-50/0.4

Boring advanced
using 3 1/4" Hollow
Stem Augers

SPT-3: organics in
sample
Slotted screen
piezometer installed.
Tip depth at 10.0 ft.
See piezometer
installation log for
details.

SPT-16: silty clay in
tip of spoon

SPT-40: limestone in
tip of spoon

36

30

41

49

47

41

49

41

42

45

40

44

52

49

37

31

28

29

30

30

28

26

25

25

24

24

27

26

2.0'

7.5'

24.0'

41.8'
42.0'

806.2'

800.7'

784.2'

766.4'
766.2'

SOIL 4: FILL - LEAN CLAY, light

brown, saturated, soft

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

saturated, loose

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft, with

varying percentages of bottom

ash

SOIL 6: LEAN CLAY, light brown

to dark brown, moist, soft to stiff,

some fine sand

Limestone (Augered)

Auger Refusal /

Top of Hole

7/27/09 7/27/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.2'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

2.0 ft 7/27/09

808.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 42.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-46

N 591420.20,  E 2546001.83 (NAD27)

LOG  (DRAFT)
F

M
S

M
_
L
E

G
A

C
Y

  
1
7
2
6
7
9
0
1
5
 B

U
L
L
 R

U
N

 -
 F

IN
A

L
.G

P
J
  
F

M
S

M
.G

D
T

  
2
/1

0
/1

0



Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 42.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-46

N 591420.20,  E 2546001.83 (NAD27)

LOG  (DRAFT)
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33.0'775.4'

Boring advanced from ground

surface to 33 feet bgs using CPT

Auger Refusal /

Bottom of Hole

Top of Hole

7/24/09 7/24/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.4'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

808.4 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 33.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-46CPT

N 591423.33,  E 2546007.07 (NAD27)

LOG  (DRAFT)
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0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 16.0

16.0 - 18.0

18.0 - 20.0

20.0 - 22.0

22.0 - 24.0

0.8

1.8

0.6

2.0

1.8

1.0

2.0

1.6

2.0

2.0

2.0

2.0

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

ST-9

ST-10

ST-11

ST-12

Boring advanced
using 4 1/4" Hollow
Stem Augers

Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling

Slope inclinometer
installed, 46.0 ft of
pipe

31

--

--

--

--

--

--

--

--

--

--

--

2.0'

7.0'

23.0'

24.0'

41.9'

43.0'

806.4'

801.4'

785.4'

784.4'

766.5'

765.4'

SOIL 4: FILL - LEAN CLAY, light

brown, saturated, very soft

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

saturated, loose

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft, with

varying percentages of bottom

ash

SOIL 6: SILTY CLAY, light brown

to dark brown, moist, soft to

medium stiff

Augered without sampling

Limestone (Augered)

Top of Hole

7/28/09 7/29/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.4'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

2.0 ft 7/29/09

808.4 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 43.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-46P

N 591422.85,  E 2546003.93 (NAD27)
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Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 43.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-46P

N 591422.85,  E 2546003.93 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.7

1.4

1.5

1.5

1.4

1.5

1.5

1.5

1.5

1.5

1.4

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.0

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-5-6

13-17-19

6-13-24

10-18-23

14-18-25

17-23-28

9-20-31

10-21-33

21-24-30

13-15-18

12-14-15

7-15-22

14-16-20

11-9-12

8-9-12

9-11-14

5-11-13

3-7-8

8-8-7

1-2-3

woh-1-2

woh-1-2

1-1-3

2-2-2

2-1-2

1-2-2

1-2-3

3-3-3

2-2-3

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 27 ft. See
peizometer
installation log for
details.

Some organics

25

16

20

17

18

17

21

20

21

22

21

23

24

22

23

36

31

38

35

40

36

43

35

30

29

32

35

35

48

0.5'
1.0'

27.0'

835.2'
834.7'

808.7'

SOIL 11: FILL - GRAVEL

SOIL 4: FILL - SILTY CLAY,

reddish brown, moist, stiff

SOIL 2: BOTTOM ASH/FLY ASH

MIXTURE, gray and dark gray,

moist, very dense to dense

SOIL 3: SLUICED FLY ASH, light

gray and dark gray, wet to

saturated, soft to medium stiff,

with varying percentages of

bottom ash

Top of Hole

6/30/09 6/30/09Completed

Jim Andrew

Patrick Kiser

0.0'

Driller

835.7'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

27.5 ft 6/30/09

835.7 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 69.9 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-47

N 591691.40,  E 2546454.06 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 69.9

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.0

0.5

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

woh-1-2

woh-2-2

1-2-2

wor

1-1-3

6-6-9

3-5-6

4-4-4

5-6-6

6-5-9

3-9-12

7-9-10

7-9-9

1-4-6

1-2-3

7-9-12

5-8-15

15-50/0.4

63

53

51

39

59

27

26

26

22

21

21

22

19

24

24

25

24

14

50.5'

53.2'

67.5'

69.5'
69.9'

785.2'

782.5'

768.2'

766.2'
765.8'

SOIL 3: SLUICED FLY ASH, light

gray and dark gray, wet to

saturated, soft to medium stiff,

with varying percentages of

bottom ash   (Continued)

SOIL 12: SILT, dark gray, moist,

medium stiff

SOIL 6: LEAN CLAY, brown and

light brown, moist, stiff to medium

stiff, wtih dark brown / black

magnesium concretions

SOIL 14: CLAYEY SILT to SILTY

SAND, dark gray, wet to

saturated, stiff

Shale, light gray, (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 69.9 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-47

N 591691.40,  E 2546454.06 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

0.7

0.5

1.5

1.0

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.4

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.3

1.5

1.5

0.5

1.0

1.4

1.5

1.5

1.5

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

1-2-6

12-15-19

7-12-13

4-9-12

12-14-16

12-15-16

6-10-13

11-11-13

11-12-13

5-7-11

3-8-9

5-6-8

2-3-4

1-2-2

1-2-3

1-3-3

1-3-4

1-3-6

woh-woh-1

woh-woh-1

woh-woh-1

wor-woh-1

wor-woh-1

woh

woh-1-1

woh-1-1

woh

wor

woh-1-3

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 25 ft. See
peizometer
installation log for
details.

29

21

19

22

22

22

29

28

22

27

32

34

33

47

44

37

36

34

30

36

64

53

54

50

73

55

63

52

31

0.5'
1.0'

18.0'

825.3'
824.8'

807.8'

SOIL 11: FILL - GRAVEL

SOIL 4: FILL - SILTY CLAY, red

brown, moist, stiff

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist, stiff

SOIL 3: SLUICED FLY ASH, dark

gray and light gray, saturated,

very soft to medium stiff, with

varying percentages of bottom

ash and some organics

Top of Hole

6/29/09 6/29/09Completed

Jim Andrew

Patrick Kiser

0.0'

Driller

825.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

18.0 ft 6/29/09

825.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 60.4 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-48

N 591636.19,  E 2546471.30 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 60.4

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.0

1.3

1.5

1.0

0.4

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

2-3-3

1-3-5

2-5-7

1-5-8

4-6-9

10-12-13

7-12-14

3-4-7

3-4-5

3-3-4

3-3-5

50/0.4

33

25

27

21

23

23

24

23

23

25

27

9

44.5'

46.0'

58.5'

60.0'
60.4'

781.3'

779.8'

767.3'

765.8'
765.4'

SOIL 12: SILT, dark gray, wet,

medium stiff, with some clay

SOIL 13: LEAN CLAY with Sand,

brown and tan brown, moist to

wet, medium stiff to stiff, with

manganese concretions and silt

SOIL 12: SILT, dark gray, wet,

medium stiff

Shale, light gray, (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 60.4 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-48

N 591636.19,  E 2546471.30 (NAD27)
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25.0 - 27.0

27.0 - 29.0

29.0 - 31.0

31.0 - 33.0

33.0 - 35.0

35.0 - 37.0

37.0 - 39.0

39.0 - 41.0

41.0 - 43.0

0.0

1.9

2.0

2.0

1.7

2.0

0.0

1.9

1.7

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

ST-9

Boring advanced
using Mud Rotary
Drilling, 6" updraft bit

Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling

--

--

--

--

--

--

--

--

--

25.0'

27.0'

37.0'

39.0'

801.1'

799.1'

789.1'

787.1'

Advanced boring using mud rotary

drilling without sampling

No Recovery

SOIL 3: SLUICED: FLY ASH,

dark gray, saturated, soft, with

varying percentages of bottom

ash

No Recovery

SOIL 6: SILTY CLAY, dark gray

and brown, moist, medium stiff

Top of Hole

7/23/09 7/23/09Completed

Brad Smiley

Ben Halada

0.0'

Driller

826.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

826.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-48P

N 591636.19,  E 2546471.30 (NAD27)
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43.0 - 45.0 1.8ST-10 --45.0'781.1'

No Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-48P

N 591636.19,  E 2546471.30 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 44.2

0.1

0.7

1.0

1.0

0.7

1.4

1.3

1.4

1.1

0.9

1.0

0.8

0.3

0.3

0.2

0.7

1.0

1.2

1.0

1.0

1.0

1.1

1.0

1.3

1.1

1.3

1.0

1.5

1.0

0.6

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

WOH

WOH-1-1

WOH-1-1

WOH

WOH

WOH

WOH

WOH

WOH-
WOH-1
WOR-

WOH-WOH
WOH

WOH

WOR

WOR-
WOH-WOH

WOH

WOH

WOR

WOR-
WOH-WOH

1-3-4

1-4-6

1-3-3

8-8-14

8-9-13

5-5-8

3-3-5

6-6-8

1-1-2

2-4-7

14-21-22

49-50/0.2

Boring advanced
using 4 1/4" Hollow
Stem Augers

Slope inclinometer
installed, 53.0 ft of
pipe
SPT-6: organics in
sample

35

33

31

47

43

50

38

39

55

68

59

45

45

55

49

51

47

39

26

25

25

22

24

24

24

25

27

20

17

12

1.5'

9.0'

41.0'

43.0'

807.0'

799.5'

767.5'

765.5'

SOIL 4: FILL - FAT CLAY, brown,

moist, very soft

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft, with

varying percentages of bottom

ash

SOIL 6: LEAN CLAY, gray to

brown, moist, medium stiff to stiff,

some fine sand

SOIL 10: SAND, brown,

saturated, dense, fine to coarse

grained, some fine to coarse

Top of Hole

7/21/09 7/21/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

2.0 ft 7/21/09

808.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 49.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-49

N 591576.97,  E 2546494.42 (NAD27)
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44.5'

49.5'

764.0'

759.0'

gravel

Limestone fragments (Augered) 

(Continued)

Shale (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 49.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-49

N 591576.97,  E 2546494.42 (NAD27)
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Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 10.0 ft.
See piezometer
installation log for
details.

12.0'796.5'

Augered without sampling

No Refusal /

Bottom of Hole

Top of Hole

7/22/09 7/22/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

808.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 12.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-49A

N 591577.77,  E 2546496.61 (NAD27)
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40.0'768.6'

Boring Advanced from Ground

surface to 40 ft bgs using CPT

Auger Refusal /

Bottom of Hole

Top of Hole

7/22/09 7/22/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.6'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

808.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 40.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-49CPT

N 591578.88,  E 2546498.71 (NAD27)
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0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 16.0

16.0 - 18.0

18.0 - 20.0

20.0 - 22.0

22.0 - 24.0

24.0 - 26.0

26.0 - 28.0

0.9

1.5

1.0

1.5

2.0

1.8

1.8

1.4

1.6

1.9

2.0

2.0

2.0

1.4

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

ST-9

ST-10

ST-11

ST-12

ST-13

ST-14

Boring advanced
using 3 1/4" Hollow
Stem Augers
Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling
Revert added to help
keep augers clear

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.0'

27.0'

28.0'

807.5'

781.5'

780.5'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, soft, some gravel

SOIL 3: SLUICED - FLY ASH,

gray, saturated, very soft, with

varying percentages of bottom

ash

SOIL 6: LEAN CLAY, brown,

moist, soft, some silt

No Refusal /

Bottom of Hole

Top of Hole

7/23/09 7/23/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

808.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 28.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-49P

N 591577.47,  E 2546496.42 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.2

1.2

1.1

1.5

1.3

1.4

1.1

1.5

1.3

1.5

1.3

1.2

1.5

1.0

0.7

1.4

1.5

0.9

0.7

0.9

0.4

1.1

1.2

1.1

1.3

1.4

1.3

1.3

1.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

3-5-9

9-8-9

10-10-13

7-10-13

10-14-17

17-15-18

4-8-12

12-14-14

12-14-18

9-18-20

10-13-15

8-10-13

8-10-14

3-4-5

3-4-5

2-5-6

5-5-4

2-2-1

2-3-5

1-1-1

1-1-1

1-1-2

1-2-3

2-3-2

1-1-2

1-1-1

2-1-1

wor

wor

Boring advanced
using 4 and 1/4 inch
hollow stem augers.

Wet to saturated
begining at 19.4
Added super gel-x at
19.5 feet to prevent
auger blowback.

Brown silt layer from
28 to 30 feet.

19

21

16

27

25

46

22

26

23

25

42

43

38

33

42

33

42

38

39

80

51

70

63

70

58

51

52

53

44

1.1'

23.5'

824.0'

801.6'

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, black

and gray, moist, dense

SOIL 3: SLUICED FLY ASH, gray

and black, wet to saturated, soft

to very soft, with varying

percentages of bottom ash and

some organics

Top of Hole

7/7/09 7/8/09Completed

Patrick White

Patrick White

0.0'

Driller

825.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

19.4 ft 7/8/09

825.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 60.2 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-50

N 591841.40,  E 2546757.19 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 60.2

1.4

1.3

1.1

1.0

1.2

1.1

1.4

1.5

1.4

1.0

0.3

0.1

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

wor-1-1

1-wor-wor

1-woh-1

2-3-2

2-2-3

2-5-5

5-5-5

5-5-6

2-4-5

1-4-6

6-10-12

50/0.2

SPT-31 has 8 inch
thick bottom ash
layer.

Fine sand and fine to
medium gravel
present begining at
51.1 feet.

46

40

27

29

31

26

27

22

22

22

13

--

47.9'

57.3'

60.0'
60.2'

777.2'

767.8'

765.1'
764.9'

SOIL 13: LEAN CLAY with Sand,

brown to gray brown, moist,

medium stiff, trace sand, some

organics

SOIL 10: SAND, red brown, wet,

medium dense, fine to coarse

grained, some fine to medium

gravel

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 60.2 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-50

N 591841.40,  E 2546757.19 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.5

14.5 - 16.0

16.0 - 17.5

17.5 - 19.0

19.0 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 26.0

26.0 - 27.5

27.5 - 29.0

29.0 - 30.5

30.5 - 32.0

32.0 - 33.5

33.5 - 35.0

35.0 - 36.5

36.5 - 38.0

38.0 - 39.5

39.5 - 41.0

41.0 - 42.5

42.5 - 44.0

1.0

1.0

1.5

2.0

1.2

1.0

1.0

1.0

1.0

0.5

0.8

2.0

1.0

0.8

1.6

0.8

0.8

1.5

1.5

1.5

1.5

1.5

1.5

1.8

1.0

1.0

0.8

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

ST-3

SPT-11

SPT-12

ST-4

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

2-3-4

3-5-5

8-10-11

3-4-6

5-7-10

3-3-4

3-3-4

13-8-7

1-3-3

2-2-4

5-8-8

8-11-12

1-3-6

3-6-8

2-3-4

1-2-3

2-4-6

1-2-3

woh-1-2

3-6-7

3-7-9

1-3-5

6-6-8

5-7-9

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 49 ft. See
peizometer
installation log for
details.

21

22

26

23

24

22

23

26

32

10

27

28

28

20

21

21

23

21

24

24

46

28

24

23

25

25

28

27

0.5'

10.0'

14.5'

16.5'

809.3'

799.8'

795.3'

793.3'

FILL - Crushed Stone

SOIL 14: FILL - SANDY SILT,

brown and very pale brown, moist

to wet, medium stiff to stiff

SOIL 5: FILL - SANDY LEAN

CLAY, brown, moist to wet,

medium to stiff

SOIL 1: FILL - BOTTOM ASH,

brown with gray, saturated,

medium dense

SOIL 6: SILTY LEAN CLAY, dark

brown to gray brown, moist, soft

to medium stiff

Top of Hole

6/15/09 6/15/09Completed

Briggs Evans

Briggs Evans

0.0'

Driller

809.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

13.0 ft 6/15/09

809.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 50.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-51

N 591336.60,  E 2545543.56 (NAD27)
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44.0 - 45.5

45.5 - 47.0

47.0 - 48.5

48.5 - 50.0

1.5

1.4

1.5

1.5

SPT-25

SPT-26

SPT-27

SPT-28

1-4-8

2-5-8

3-4-6

8-20-27

26

27

28

12
50.0'759.8'

SOIL 6: SILTY LEAN CLAY, dark

brown to gray brown, moist, soft

to medium stiff   (Continued)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 50.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-51

N 591336.60,  E 2545543.56 (NAD27)
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Boring advanced
using 4 and 1/4 inch
hollow stem augers.

No samples taken,
augered only for
peizometer
installation.

Slotted screen
piezometer installed,
tip depth 17.0 ft. See
peizometer
installation log for
details.

Top of Hole

7/14/09 7/14/09Completed

Patrick White

Patrick White

0.0'

Driller

809.8'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

809.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 17.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-51A

N 591329.16,  E 2545545.06 (NAD27)
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30.0 - 32.0

32.0 - 34.0

34.0 - 36.0

36.0 - 38.0

0.0

1.9

1.9

2.0

ST-1

ST-2

ST-3

ST-4

Boring advanced
using 3 1/4" Hollow
Stem Augers
Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling

ST-1: sand residue
left inside tube--

25

23

24

30.0'

32.0'

38.0'

779.8'

777.8'

771.8'

Augered without sampling

SOIL 10: SAND, gray, fine to

coarse grained

SOIL 6: LEAN CLAY, light brown,

moist, medium stiff

No Refusal /

Bottom of Hole

Top of Hole

7/16/09 7/16/09Completed

Ben Halada

Ben Halada

0.0'

Driller

809.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

809.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 38.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-51P

N 591336.60,  E 2545543.56 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.2

1.0

0.8

0.5

1.1

1.5

1.4

1.3

0.4

1.0

0.9

0.9

1.2

1.2

0.9

1.3

1.2

1.1

1.3

1.2

0.8

1.1

1.4

1.4

1.5

1.2

1.4

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

13-9-6

10-9-10

12-12-10

7-4-5

6-5-7

8-10-11

4-4-6

6-6-6

5-5-5

3-8-8

3-2-2

4-3-6

3-4-7

1-3-3

3-6-7

4-5-6

3-4-7

6-8-12

6-8-12

4-6-8

7-8-10

6-9-10

7-6-6

3-3-5

3-3-5

3-3-3

3-3-3

woh-3-4

woh-woh-3

Boring advanced
using 4 1/4" hollow
stem augers.

SPT-5 has Medium
stiff gray lean clay 8
inches thick.

SPT-7 has 2 inch
thick layer of bottom
ash.

Added water at 15
feet to keep sand out
of augers.

SPT-17 has 3 inch
dark gray brown soft
saturated silt.

18

16

48

19

21

23

26

34

29

8

24

25

27

24

24

25

27

25

24

24

26

29

27

28

27

28

25

24

26

0.9'

13.7'

15.0'

18.2'

20.4'

43.1'
43.6'

808.9'

796.1'

794.8'

791.6'

789.4'

766.7'
766.2'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, some fine to

medium gravel, trace silt

SOIL 11: FILL - GRAVEL, dark

gray, wet, medium dense,

medium to coarse grained, some

bottom ash

SOIL 8: FILL - FAT CLAY, brown

and gray, moist to wet, medium

stiff, some chert

SOIL 12: SILT, dark gray, moist,

medium stiff, some fine to

medium sand, trace organics

SOIL 7: SANDY LEAN CLAY,

dark brown, moist to wet, medium

stiff to stiff, some fine to medium

sand, trace silt

SOIL 10: SAND, light gray, wet,

Top of Hole

6/16/09 6/16/09Completed

Patrick White

Patrick White

0.0'

Driller

809.8'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

13.7 ft 6/16/09

809.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-52

N 591060.68,  E 2545599.52 (NAD27)
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43.5 - 45.0 1.4SPT-30 7-8-12 2044.9'
45.0'

764.9'
764.8'

medium dense, medium to coarse

grained

SOIL 11: GRAVEL, brown, wet,

medium dense, medium to coarse

grained, rounded, some coarse

sand   (Continued)

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-52

N 591060.68,  E 2545599.52 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

1.1

1.0

1.3

1.1

1.1

1.1

1.1

1.0

1.0

1.0

1.0

1.0

0.8

1.2

1.0

0.9

1.1

1.3

1.3

1.2

1.1

1.2

0.9

0.7

0.7

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

4-6-6

5-10-12

11-8-11

7-7-9

7-9-12

10-10-9

4-4-4

1-2-3

5-4-4

2-3-4

4-4-5

7-7-9

6-5-6

WOH-2-3

3-5-6

3-4-4

3-3-5

1-1-2

2-2-3

1-2-2

1-2-2

WOH-
WOH-2

WOH-1-1

WOH-1-3

3-5-7

3-47-50

Boring advanced
using 3 1/4" Hollow
Stem Augers

Saturated at 13.5 ft

15

16

21

20

21

28

22

23

22

24

24

23

24

25

26

29

27

28

25

24

26

25

26

25

21

16

0.5'

9.0'

12.0'

15.0'

35.0'

38.5'
39.0'

800.8'

792.3'

789.3'

786.3'

766.3'

762.8'
762.3'

FILL - TOPSOIL

SOIL 4: FILL - LEAN CLAY, light

brown, moist, medium stiff to stiff,

some fine gravel, with some silt

SOIL 12: SILT, dark gray,

saturated, stiff, some clay

SOIL 6: LEAN CLAY, brown,

moist to saturated, medium stiff,

some silt

SOIL 7: SANDY LEAN CLAY,

brown, moist, soft to medium stiff,

little silt

SOIL 10: SAND with Gravel,

brown, saturated, medium dense

to dense, fine to coarse grained,

some fine to coarse gravel

Shale (Augered)

Auger Refusal /

Bottom of Hole

Top of Hole

7/6/09 7/6/09Completed

Ben Halada

Ben Halada

0.0'

Driller

801.3'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

9.0 ft 7/6/09

801.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 39.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-53

N 591057.48,  E 2545580.54 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

1.0

1.0

1.0

1.5

1.5

1.2

1.1

1.5

1.5

0.9

0.8

1.5

15.0

1.2

1.5

1.5

1.5

1.0

1.0

1.1

0.6

0.9

1.2

1.0

1.5

1.5

1.5

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-3-5

4-7-8

5-4-2

4-6-6

9-10-9

8-8-11

4-8-11

5-6-6

5-6-6

2-3-3

2-2-2

2-2-3

1-1-2

1-1-2

1-1-2

2-2-2

1-1-2

7-9-14

6-7-9

5-7-8

4-5-5

5-7-8

4-5-6

6-6-8

6-9-10

6-8-8

3-5-5

4-4-5

3-4-5

Boring advanced
using 3-1/4 inch
hollow stem augers.

7

17

36

35

22

19

30

33

33

39

45

42

35

51

49

43

69

41

28

27

26

25

24

25

24

24

26

25

27

0.5'

15.0'

26.5'

43.5'
44.1'

809.6'

795.1'

783.6'

766.6'
766.0'

FILL: - TOPSOIL

SOIL 1: FILL - BOTTOM ASH,

gray and black, wet, medium

dense

SOIL 3: SLUICED FLY ASH, gray

and black, wet, medium dense to

very loose, with varying

percentages of bottom ash

SOIL 7: SANDY LEAN CLAY,

brown to gray brown, moist to wet,

medium stiff

Top of Hole

7/7/09 7/7/09Completed

Greg Budd

Patrick White

0.0'

Driller

810.1'

Date/TimeSam Wilks

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

4.0 ft 6/7/09

810.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 44.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-54

N 590638.72,  E 2545959.39 (NAD27)
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43.5 - 44.8 1.5SPT-30 10-30-
50/0.3

2044.5'765.6' SOIL 10: SAND, gray, wet,

medium dense, coarse grained

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 44.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-54

N 590638.72,  E 2545959.39 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

1.1

1.2

1.3

1.0

1.2

1.4

1.5

1.3

1.4

1.5

1.5

1.5

0.8

1.1

1.2

1.4

1.0

1.4

1.0

0.9

0.9

1.1

1.4

1.5

1.5

1.5

1.5

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

5-7-6

5-6-7

7-10-8

5-4-3

5-8-11

9-8-8

4-4-6

6-6-11

8-7-11

3-10-10

8-13-9

1-1-3

2-4-6

1-3-4

3-5-8

8-9-12

5-7-10

9-9-10

8-7-6

3-2-1

1-2-1

woh

woh

wor-woh-
woh
woh

woh-1-2

wor

wor-1-1

7-8-13

Boring advanced
using 4 1/4" hollow
stem augers.

Slotted screen
piezometer installed,
tip depth 40.4 ft. See
peizometer
installation log for
details.
SPT-7;  4 in. seam
of Gray fat clay
medium stiff with
trace organics.

Added water at 19.5
feet to control
blow-back

18

25

23

27

24

25

24

26

27

37

33

26

25

28

27

24

27

23

23

24

25

25

25

26

26

25

23

23

13

0.6'

14.7'

17.4'

19.5'

31.5'

41.9'

809.5'

795.4'

792.7'

790.6'

778.6'

768.2'

FILL - CRUSHED STONE

SOIL 5: FILL - SANDY LEAN

CLAY, red brown, moist, stiff,

some fine to medium gravel, trace

silt

SOIL 1: FILL - BOTTOM ASH,

gray black, wet, medium dense

SOIL 4: FILL - LEAN CLAY,

brown, moist, medium stiff, trace

silt and organics

SOIL 6: LEAN CLAY, dark brown,

moist, stiff to very stiff, trace silt,

trace sand

SOIL 7: SANDY LEAN CLAY,

reddish brown, moist, very soft

Top of Hole

6/16/09 6/16/09Completed

Patrick White

Patrick White

0.0'

Driller

810.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

14.7 ft 6/16/09

810.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 46.4 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-55

N 590589.87,  E 2545693.73 (NAD27)
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43.5 - 45.0

45.0 - 46.4

0.6

1.1

SPT-30

SPT-31

9-8-4

4-5-50/0.4

14

1446.2'
46.4'

763.9'
763.7'

SOIL 10: SAND with Gravel,

brown, wet to saturated, very

loose, medium to coarse grained

sand, some chert   (Continued)

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 46.4 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-55

N 590589.87,  E 2545693.73 (NAD27)

LOG  (DRAFT)
F

M
S

M
_
L
E

G
A

C
Y

  
1
7
2
6
7
9
0
1
5
 B

U
L
L
 R

U
N

 -
 F

IN
A

L
.G

P
J
  
F

M
S

M
.G

D
T

  
2
/1

0
/1

0



Boring advanced
using 4 and 1/4 inch
hollow stem augers.

No samples taken,
augered only for
peizometer
installation.

Slotted screen
piezometer installed,
tip depth 18.0 ft. See
peizometer
installation log for
details.

Top of Hole

7/14/09 7/14/09Completed

Patrick White

Patrick White

0.0'

Driller

810.3'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

810.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 18.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-55A

N 590581.12,  E 2545694.58 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

1.2

1.0

1.1

1.0

1.3

1.3

1.3

1.1

1.3

1.0

1.2

1.1

1.3

1.2

1.4

1.3

1.3

1.0

1.2

1.3

1.4

1.2

1.1

1.2

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

WOH-3-10

6-7-11

11-13-15

7-8-11

6-7-9

8-9-10

4-6-8

2-2-2

2-6-7

4-6-11

8-6-7

4-6-8

8-9-11

1-1-2

2-1-2

1-2-2

1-1-2

WOH-1-1

1-2-2

WOH-
WOH-1
WOH-

WOH-1
WOH-1-2

WOH-3-3

3-4-11

17-25-50

Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
peizometer installed,
tip at depth 36.8 ft.
See peizometer
installation log for
details.

SPT-24: sandstone
in tip of spoon

SPT-25: shale in tip
of spoon

24

20

22

22

25

25

21

23

25

24

22

26

26

24

21

22

23

26

23

22

23

24

2

14

12

9.0'

20.0'

33.5'

37.0'
37.5'

791.2'

780.2'

766.7'

763.2'
762.7'

SOIL 4: FILL - LEAN CLAY,

brown to dark gray, moist,

medium stiff

SOIL 6: LEAN CLAY, dark red

brown to brown, moist, medium

stiff, some silt, some fine sand

SOIL 7: SANDY LEAN CLAY,

gray, moist, very soft to soft, fine

to medium grained, some clay

SOIL 10: SAND, brown and gray,

saturated, medium dense, fine to

medium grained, little clay, some

gravel

Shale (Augered)

Auger Refusal /

Bottom of Hole

Top of Hole

6/8/09 6/8/09Completed

Ben Halada

Ben Halada

0.0'

Driller

800.2'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

5.0 ft 6/8/09

800.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 37.5 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-56

N 590580.44,  E 2545673.06 (NAD27)
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20.0 - 22.0

22.0 - 24.0

24.0 - 26.0

26.0 - 28.0

28.0 - 30.0

2.0

2.0

2.0

2.0

2.0

ST-1

ST-2

ST-3

ST-4

ST-5

Boring advanced
using 3 1/4" Hollow
Stem Augers
Piston sampler and
sucker rods were
utilized to obtain
recovery during
Shelby Tube
sampling

23

24

25

26

27

20.0'

28.0'

30.0'

779.3'

771.3'

769.3'

Augered without sampling

SOIL 7: SANDY LEAN CLAY,

brown, moist, medium stiff, some

fine sand

SOIL 14: SANDY SILT, brown,

moist, medium

No Refusal /

Bottom of Hole

Top of Hole

8/6/09 8/6/09Completed

Ben Halada

Ben Halada

0.0'

Driller

799.3'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

799.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 30.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-56P

N 590578.05,  E 2545666.22 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.2

1.1

1.0

1.4

1.1

1.4

1.2

1.3

1.4

1.2

1.0

1.5

0.3

0.8

0.9

1.0

1.4

0.7

0.8

1.5

1.2

1.4

0.9

1.5

1.5

1.5

1.2

1.5

1.5

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

7-5-6

6-5-7

7-8-10

5-5-7

8-10-11

8-9-10

3-5-7

3-7-4

7-9-9

12-11-13

7-7-7

1-1-1

1-wor-1

3-2-2

2-3-5

4-8-10

10-10-12

3-6-6

7-5-5

2-4-3

3-4-3

woh-woh-1

wor-2-3

1-1-1

wor-wor-2

wor-wor-1

woh-woh-1

woh

wor-wor-2

Boring advanced
using 4 1/4" hollow
stem augers.

Saturated zone in
SPT-13 from
18.5-19.5 ft.
Added water at 19.5
ft to control
blow-back

Transitions from
sandy clay to clayey
sand from SPT-20 to
SPT-22

21

22

25

23

26

25

24

27

26

34

38

36

36

32

32

27

25

23

22

23

24

22

23

25

23

23

24

24

25

1.0'

13.5'

17.6'

25.0'

28.5'

809.3'

796.8'

792.7'

785.3'

781.8'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, red

brown, moist, stiff, trace silt, some

fine to medium gravel

SOIL 1: FILL - BOTTOM ASH,

gray black, moist to wet, medium

dense

SOIL 4: FILL - LEAN CLAY, dark

gray brown to brown, moist, stiff

to soft, trace silt, little sand

SOIL 6: LEAN CLAY, light brown

to brown, moist, medium stiff to

soft, some silt

SOIL 9: CLAYEY SAND, brown,

wet to saturated, loose to very

loose, fine to medium grained,

some clay

Top of Hole

6/18/09 6/18/09Completed

Patrick White

Patrick White

0.0'

Driller

810.3'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

16.0 ft 6/18/09

810.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 47.3 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-58

N 590091.97,  E 2545756.90 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 47.3

1.1

1.2

0.7

SPT-30

SPT-31

SPT-32

wor-1-2

6-10-9

29-50/0.3

13

36

21

44.4'
45.1'

46.6'
47.3'

765.9'
765.2'

763.7'
763.0'

SOIL 10: SAND, gray, wet, loose,

fine to medium grained, some

clay, some organics

SOIL 11: GRAVEL, red brown and

white, wet, medium dense, fine to

coarse grained, some coarse

sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 47.3 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-58

N 590091.97,  E 2545756.90 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.0

11.0 - 12.5

12.5 - 14.5

14.5 - 16.0

16.0 - 17.5

17.5 - 19.0

19.0 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 35.0

35.0 - 36.5

36.5 - 38.0

1.0

0.8

1.0

1.8

1.3

1.0

1.2

1.2

1.5

1.2

1.1

1.2

2.0

1.2

0.9

1.1

0.8

1.3

1.2

1.3

1.4

2.0

0.6

1.2

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

SPT-6

SPT-7

ST-2

SPT-8

SPT-9

SPT-10

ST-3

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

ST-4

SPT-19

SPT-20

1-4-7

8-11-13

14-13-14

2-5-8

4-6-6

1-4-6

3-6-8

4-5-8

5-6-9

5-7-8

WOH-
WOH-1

WOH-1-2

WOH-1-1

WOH-1-2

1-2-2

WOH-
WOH-1

WOH-1-2

1-2-3

3-4-4

19-21-33

Boring advanced
using 3 1/4" Hollow
Stem Augers

Water added at 19.0
ft to control
blow-back;

ST-4: gravelly sand
in bottom of tube

22

21

20

22

26

21

24

27

27

30

24

27

31

23

25

22

21

22

21

21

23

--

14

12

14.5'

19.0'

25.5'

35.0'

37.2'
38.0'

785.5'

781.0'

774.5'

765.0'

762.8'
762.0'

SOIL 4: FILL - LEAN CLAY,

brown, moist, medium stiff to stiff,

some organics and silt below 11.5

feet

SOIL 6: LEAN CLAY, light brown

to brown, moist, medium stiff to

soft, some silt

SOIL 8: FAT CLAY, brown,

saturated, very soft

SOIL 9: CLAYEY SAND, brown,

saturated, very loose to loose,

fine to medium grained, some

clay

SOIL 10: SAND, light brown to

brown, saturated, medium dense,

fine to medium grained, some fine

to coarse gravel

Shale (Augered)

Auger Refusal /

Bottom of Hole

Top of Hole

6/9/09 6/9/09Completed

Ben Halada

Ben Halada

0.0'

Driller

800.0'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

12.0 ft 6/9/09

800.0 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 38.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-59

N 590089.21,  E 2545731.11 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.1

1.2

1.2

1.4

1.1

0.6

1.4

1.1

1.2

1.0

1.3

1.3

1.4

1.2

1.2

1.3

1.2

1.3

0.0

1.2

1.0

1.3

1.3

1.2

1.4

1.4

1.5

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-4-5

5-10-10

9-10-11

4-4-7

7-7-8

7-8-7

2-2-3

6-8-11

10-11-13

7-6-8

6-8-6

8-8-10

8-8-7

2-3-5

6-6-7

6-5-7

2-3-5

10-9-14

10-9-10

10-11-10

3-3-7

4-6-8

4-6-7

2-3-3

3-3-4

1-1-1

wor-1-4

2-3-5

1-2-3

Boring advanced
using 4 1/4" hollow
stem augers.

Added water at 35
feet to keep sand out
of augers.

24

26

24

25

24

27

25

24

26

24

27

23

25

22

32

26

29

24

24

--

25

22

21

18

21

19

21

23

24

11.2'

22.0'

28.0'

33.1'

799.0'

788.2'

782.2'

777.1'

SOIL 13: FILL - LEAN CLAY with

Sand, light brown, moist, stiff,

some silt, some fine to medium

gravel

SOIL 4: FILL - LEAN CLAY, dark

brown  light brown, moist, stiff,

some silt, some organics

SOIL 8: FILL - FAT CLAY, light

gray brown, wet, soft to very stiff,

some silt

SOIL 9: CLAYEY SAND, light

brown, moist to wet, medium

dense

SOIL 14: SILTY SAND, brown,

wet, loose to medium dense, fine

to medium grained, some silt

Top of Hole

6/5/09 6/8/09Completed

Patrick White

Patrick White

0.0'

Driller

810.2'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

34.0 ft 6/8/09

810.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 48.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-60

N 589601.84,  E 2545827.99 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

0.9

0.3

1.0

SPT-30

SPT-31

SPT-32

1-2-11

3-9-5

38-32-18

SPT-32; 1 ft of gray
weak shale in
sample

20

16

13

44.8'

46.5'

48.0'

765.4'

763.7'

762.2'

SOIL 11: GRAVEL, brown, wet,

medium dense, medium to coarse

grained, some medium to coarse

sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 48.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-60

N 589601.84,  E 2545827.99 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.0
14.0 - 14.5

14.5 - 16.0

16.0 - 17.5

17.5 - 19.0

19.0 - 20.5

20.5 - 22.0

22.0 - 23.5

23.5 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 41.0

41.0 - 42.5

42.5 - 44.0

0.7

0.0

1.2

2.0

1.2

1.3

2.0

1.1

1.4

1.3

0.3

1.3

0.3

0.3

0.3

2.0

0.2

1.1

0.6

1.0

1.3

1.2

1.4

1.3

1.5

2.0

1.5

1.1

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7a

SPT-7b

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

ST-3

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

ST-4

SPT-23

SPT-24

3-4-5

4-5-7

7-10-12

3-6-8

11-10-12

3-4-4

8-11-13

10-12-18

5-3-6

1-2-3

3-4-3

2-3-3

4-5-5

9-7-9

12-14-17

4-6-8

2-3-3

3-5-4

wor-2-3

1-4-5

4-6-9

7-8-8

woh-1-2

1-2-3

Boring advanced
using 4 1/4" hollow
stem augers.

Slotted screen
piezometer installed,
tip depth 40.6 ft. See
peizometer
installation log for
details.

Added water at 16 ft
to keep sand out of
auger

14

--

28

25

24

24

23

25

29
27

34

36

45

24

29

30

18

27

25

25

22

25

24

23

23

24

23

22

10

1.2'

14.0'

15.7'
16.1'

18.6'

22.5'

31.5'

41.5'

43.9'

808.2'

795.4'

793.7'
793.3'

790.8'

786.9'

777.9'

767.9'

765.5'

FILL - TOPSOIL, Topsoil and

gravel

SOIL 4: FILL - LEAN CLAY, light

brown, moist, very stiff, some fine

to medium gravel, some silt

SOIL 1: FILL - BOTTOM ASH,

black, wet, medium dense

SOIL 11: FILL - GRAVEL, gray

black, wet, medium dense, coarse

grained, angular, some bottom

ash

SOIL 1: FILL - BOTTOM ASH,

black, wet, medium dense

SOIL 11: FILL - GRAVEL, black

gray, saturated, loose, coarse

grained, angular, some bottom

ash

SOIL 8: FAT CLAY, brown, moist,

very stiff to medium stiff

SOIL 7: SANDY LEAN CLAY,

brown, wet, medium stiff, some

fine sand

SOIL 9: SILTY, CLAYEY SAND,

brown, wet, medium dense to

Top of Hole

6/8/09 6/9/09Completed

Patrick White

Patrick White

0.0'

Driller

809.4'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

15.5 ft 6/8/09

809.4 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 46.7 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-62

N 590000.07,  E 2546208.94 (NAD27)
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44.0 - 45.5

45.5 - 46.7

0.7

1.1

SPT-25

SPT-26

7-9-21

27-43-
50/0.2

18

--
46.1'
46.7'

763.3'
762.7'

loose, medium to coarse grained,

some silt

SOIL 11: GRAVEL, red brown and

gray red, wet, medium dense to

dense, medium to coarse grained,

rounded, with coarse sand 

(Continued)

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 46.7 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-62

N 590000.07,  E 2546208.94 (NAD27)
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Boring advanced
using 4 and 1/4 inch
hollow stem augers.

No samples taken,
augered only for
peizometer
installation.

Slotted screen
piezometer installed,
tip depth 22.0 ft. See
peizometer
installation log for
details.

Top of Hole

7/14/09 7/14/09Completed

Patrick White

Patrick White

0.0'

Driller

809.6'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

809.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 22.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-62A

N 590004.50,  E 2546211.20 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

1.2

1.2

1.4

0.9

1.1

1.3

1.0

1.2

1.0

1.1

1.3

1.4

1.0

1.2

1.4

1.3

1.3

1.3

1.1

1.1

1.3

1.2

1.0

1.0

1.0

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

WOH-1-3

4-5-8

10-12-12

3-4-5

5-5-8

7-8-10

1-3-5

1-3-6

7-8-9

2-3-4

2-4-7

7-9-11

11-13-15

2-5-6

10-10-12

10-11-12

WOH-2-2

1-3-3

2-4-5

4-5-6

2-4-6

5-6-7

5-6-6

1-1-5

8-12-11

7-11-14

Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 40.0 ft.
See piezometer
installation log for
details.

24

21

22

23

26

21

22

24

25

25

22

27

25

24

24

23

26

24

25

23

23

23

24

27

15

17

1.5'
2.0'

16.5'

24.0'

34.0'

38.9'

41.5'

799.7'
799.2'

784.7'

777.2'

767.2'

762.3'

759.7'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, soft, some gravel

SOIL 11: FILL - GRAVEL, gray,

moist, dense

SOIL 13: FILL - LEAN CLAY with

Sand, dark brown to dark gray,

moist, medium stiff to stiff, some

silt, some organics

SOIL 8: FAT CLAY, brown to

gray, moist, soft to medium stiff,

some fine sand

SOIL 7: SANDY LEAN CLAY,

brown to gray, moist, soft to

medium stiff

SOIL 9: SILTY, CLAYEY SAND

with Gravel, gray, saturated,

medium dense to dense, fine to

medium grained, some fine to

medium gravel, some silty clay

Shale (Augered)

Auger Refusal /

Bottom of Hole

Top of Hole

6/10/09 6/10/09Completed

Ben Halada

Ben Halada

0.0'

Driller

801.2'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

24.0 ft 6/10/09

801.2 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 41.5 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-63

N 589989.70,  E 2546223.76 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.0

1.0

1.0

1.1

1.2

1.1

0.0

1.0

1.2

1.1

1.4

0.7

0.6

1.3

0.2

1.5

1.5

1.4

1.1

1.1

1.2

1.0

1.3

1.4

1.2

1.1

1.3

1.5

1.4

0.6

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

4-3-3

4-4-6

5-5-4

9-4-6

5-5-5

1-2-3

4-5-7

9-11-11

11-14-15

4-7-8

2-4-6

5-3-2

3-4-3

3-3-5

7-7-8

6-7-4

4-5-8

9-12-15

12-11-13

2-4-5

2-4-5

3-4-5

5-6-6

2-3-6

5-5-6

5-4-3

1-3-3

4-8-10

21-50/0.4

Boring advanced
using 4 1/4" hollow
stem augers.

Slotted screen
piezometer installed,
tip depth 38 ft. See
peizometer
installation log for
details.
SPT-9 Rock in
spoon tip.

Saturated zone in
SPT-10 from 14-14.5
ft.
Added water at 15
feet to keep sand out
of augers.

Fine gravel present
from 39.8-41.5 ft.

20

23

24

22

26

--

22

22

29

35

34

48

40

23

31

24

21

23

25

26

26

27

29

26

25

33

27

42

14

0.9'

11.1'

19.2'

21.0'

24.0'

37.1'

41.5'
42.2'
42.9'

808.2'

798.0'

789.9'

788.1'

785.1'

772.0'

767.6'
766.9'
766.2'

FILL - TOPSOIL

SOIL 5: FILL - SANDY LEAN

CLAY, red brown, moist, medium

stiff, some silt and fine and

medium gravel

SOIL 1: FILL - BOTTOM ASH,

gray black, moist, medium dense

SOIL 8: FILL - FAT CLAY, gray to

brown, wet, medium stiff, trace

silt, trace organics

SOIL 1: FILL - BOTTOM ASH,

gray, wet, dense

SOIL 4: FILL - LEAN CLAY, gray

to brown gray, moist to wet, stiff to

medium stiff, trace silt, trace

organics

SOIL 7: SANDY LEAN CLAY,

brown, moist, medium to stiff, with

some gravel

SOIL 11: GRAVEL, brown gray,

wet, medium dense, medium to

Top of Hole

6/9/09 6/10/09Completed

Patrick White

Patrick White

0.0'

Driller

809.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

14.9 ft 6/10/09

809.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 42.9 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-65

N 590472.00,  E 2546579.19 (NAD27)
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coarse grained, rounded, some

coarse sand

Shale (augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 42.9 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-65

N 590472.00,  E 2546579.19 (NAD27)

LOG  (DRAFT)
F

M
S

M
_
L
E

G
A

C
Y

  
1
7
2
6
7
9
0
1
5
 B

U
L
L
 R

U
N

 -
 F

IN
A

L
.G

P
J
  
F

M
S

M
.G

D
T

  
2
/1

0
/1

0



Boring advanced
using 4 and 1/4 inch
hollow stem augers.

No samples taken,
augered only for
peizometer
installation.

Slotted screen
piezometer installed,
tip depth 19.0 ft. See
peizometer
installation log for
details.

Top of Hole

7/14/09 7/14/09Completed

Patrick White

Patrick White

0.0'

Driller

809.1'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

809.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 19.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-65A

N 590474.38,  E 2546581.37 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.3

1.0

1.0

1.2

1.0

1.3

1.2

1.1

1.3

1.0

1.2

1.1

1.2

1.0

1.1

1.3

1.2

1.4

1.2

1.1

1.4

1.5

1.2

1.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

WOH-1-2

3-6-8

4-7-10

3-2-5

3-6-8

11-10-11

2-8-10

2-6-9

9-12-15

2-4-6

2-5-5

7-7-11

9-11-13

1-3-6

6-7-11

8-11-9

1-3-6

2-4-7

7-8-10

1-1-4

WOH-
WOH-2
2-3-3

9-25-50/0.3

Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 34.0 ft.
See piezometer
installation log for
details.
Water was first
encountered at 33.0
ft during drilling.
Water had risen to
7.0 ft once
piezometer had been
installed.

25

23

25

24

24

23

25

22

23

26

20

26

25

24

24

25

23

23

24

28

28

48

14

16.0'

27.3'

34.0'

35.0'

783.8'

772.5'

765.8'

764.8'

SOIL 4: FILL - LEAN CLAY,

brown to dark gray, moist,

medium stiff, some organics and

silt between 5 and 7 feet

SOIL 5: FILL - SANDY LEAN

CLAY, dark gray, moist, medium

stiff

SOIL 7: SANDY LEAN CLAY,

dark gray, moist to wet, very soft

to soft

Shale (Augered)

Auger Refusal /

Bottom of Hole

Top of Hole

6/9/09 6/9/09Completed

Ben Halada

Ben Halada

0.0'

Driller

799.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

33.0 ft 6/9/09

799.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 35.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-66

N 590462.23,  E 2546593.73 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.5

6.5 - 8.0

8.0 - 9.5

9.5 - 11.5

11.5 - 13.0

13.0 - 14.5

14.5 - 16.0

16.0 - 17.5

17.5 - 19.0

19.0 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 26.0

26.0 - 27.5

27.5 - 29.0

29.0 - 30.5

0.7

1.0

1.2

2.0

0.8

1.0

2.0

1.1

1.0

0.3

0.7

1.0

2.0

0.9

1.0

2.0

1.1

1.0

1.2

SPT-1

SPT-2

SPT-3

ST-1

SPT-4

SPT-5

ST-2

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

ST-3

SPT-11

SPT-12

ST-4

SPT-13

SPT-14

SPT-15

2-5-6

3-5-5

6-7-8

3-5-5

4-5-6

2-3-3

7-6-6

4-3-4

2-2-2

4-6-6

4-4-7

8-9-10

3-7-9

9-11-13

4-5-7

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

Slotted screen
piezometer installed,
tip depth 11.0 ft. See
peizometer
installation log for
details.

Water table reached
at 13.5 feet, then
water level rose to
4.5 feet within
augers.

Hole terminated due
to high water level

16

18

36

23

24

22

25

29

30

8

28

26

26

24

23

24

27

27

26

0.8'

13.5'

14.6'

16.3'

30.5'

808.7'

796.0'

794.9'

793.2'

779.0'

FILL - CRUSHED STONE

SOIL 4: FILL - LEAN CLAY, red

brown, moist, medium stiff, some

fine to medium gravel

SOIL 1: FILL - BOTTOM ASH,

gray and black, wet, medium

dense

SOIL 11: FILL - GRAVEL, dark

gray, wet, medium dense to

loose, medium to coarse grained,

angular

SOIL 4: FILL - LEAN CLAY,

brown, moist, medium stiff, trace

sand, trace organics.

No Refusal /

Bottom of Hole

Top of Hole

7/1/09 7/2/09Completed

Patrick White

Patrick White

0.0'

Driller

809.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

4.4 ft 7/2/09

809.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 30.5 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-67

N 590946.92,  E 2546949.33 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 11.0

11.0 - 12.5

12.5 - 14.0

14.0 - 15.5

15.5 - 17.0

17.0 - 18.5

18.5 - 20.0

20.0 - 22.0

22.0 - 23.5

23.5 - 25.0

25.0 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 32.0

32.0 - 33.5

33.5 - 35.0

35.0 - 36.2

1.3

1.1

1.0

1.2

1.0

1.4

1.6

1.1

1.2

1.3

1.2

1.0

1.2

1.8

1.1

1.5

1.3

1.3

1.3

1.5

1.2

1.2

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

ST-1

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

ST-2

SPT-13

SPT-14

ST-3

SPT-15

SPT-16

ST-4

SPT-17

SPT-18

SPT-19

WOH-1-2

2-7-9

11-12-14

3-5-9

8-11-14

9-11-17

3-5-7

7-10-12

6-5-8

3-4-6

9-11-12

11-13-15

2-5-8

3-3-5

1-4-7

1-1-4

2-3-5

3-4-6

12-25-
50/0.2

Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 35.0 ft.
See piezometer
installation log for
details.

25

21

23

22

23

23

24

27

24

25

24

24

26

23

27

25

27

24

25

28

27

29

16

29.9'

36.0'
36.5'

770.9'

764.8'
764.3'

SOIL 4: FILL - LEAN CLAY, dark

gray to brown, moist, stiff to soft,

some organics and trace silt

SOIL 6: LEAN CLAY, dark gray

brown, moist, medium stiff, some

organics, some silt

Shale (Augered)

Auger Refusal /

Bottom of Hole

Top of Hole

6/9/09 6/9/09Completed

Ben Halada

Ben Halada

0.0'

Driller

800.8'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A 6/9/09N/A

800.8 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 36.5 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-68

N 590938.03,  E 2546963.83 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.1

1.2

1.0

0.9

0.9

1.3

1.4

1.2

1.3

1.1

1.2

1.3

1.1

1.4

1.2

1.5

1.2

1.2

0.0

1.0

1.3

1.1

1.3

1.0

1.2

1.2

1.5

1.2

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

10-9-9

9-8-8

10-8-10

4-5-6

5-5-5

8-10-16

8-10-11

8-9-11

8-10-11

8-11-8

1-3-3

5-8-9

8-8-8

3-4-5

5-8-8

5-6-6

1-1-1

8-21-9

5-8-12

1-2-2

3-4-8

7-8-12

5-8-12

5-8-8

3-5-6

4-3-3

1-1-2

WOH-
WOH-1
6-8-16

Boring advanced
using 4 1/4" Hollow
Stem Augers

SPT-14: organics
present in sample

SPT-15: organics
and coal present in
bottom 6" of sample

Water added at 30.0
ft to keep sand out of
augers

SPT-30: limestone in
tip of spoon

15

21

25

15

21

22

18

24

26

26

25

22

24

20

25

30

35

25

--

33

30

25

28

32

26

27

28

26

14

0.3'

9.3'
9.8'

23.5'

26.7'

40.5'

43.5'

809.1'

800.1'
799.6'

785.9'

782.7'

768.9'

765.9'

FILL - CRUSHED STONE

SOIL 5: FILL - SANDY LEAN

CLAY, brown, moist, stiff, trace

fine sand, some medium to

coarse gravel

SOIL 1: FILL - BOTTOM ASH,

black, moist, medium dense

SOIL 4: FILL - LEAN CLAY, dark

gray to brown, moist, medium to

very stiff, some silt and trace fine

sand

SOIL 3: SLUICED FLY ASH,

black, saturated, soft to stiff, with

varying percentages of bottom

ash and some sandy clay

SOIL 13: LEAN CLAY with Sand,

brown, moist, medium stiff to stiff,

some bottom ash

SOIL 9: CLAYEY SAND, gray,

moist, loose, fine to medium

grained, some clay

Top of Hole

6/3/09 6/3/09Completed

Ben Halada

Ben Halada

0.0'

Driller

809.4'

Date/TimeSteve Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

23.5 ft 6/3/09

809.4 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 49.0 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-70

N 591380.61,  E 2547267.77 (NAD27)
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43.5 - 45.0 0.0SPT-30 --

49.0'760.4'

Shale (Augered)   (Continued)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 49.0 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-70

N 591380.61,  E 2547267.77 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.3

1.5

1.2

0.8

1.5

1.5

0.8

0.0

1.0

0.5

1.5

1.0

0.3

0.5

1.5

0.8

0.5

0.4

1.3

1.3

0.3

1.0

0.8

1.0

1.5

1.0

1.0

1.5

0.8

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

2-2-3

2-2-3

1-2-2

1-1-1

1-1-1

1-1-2

woh-1-1

woh-1-1

woh-1-2

1-1-woh

1-1-woh

woh

woh-1-1

woh-1-1

woh

woh-1-2

wor

woh-woh-1

woh-2-5

10-11-13

1-2-11

8-3-2

2-2-3

2-2-2

2-3-3

2-3-4

2-4-6

5-6-6

10-50-50

Boring advanced
using 3 and 1/4 inch
hollow stem augers.

34

47

53

54

50

65

24

--

24

56

49

61

47

28

29

25

23

24

16

17

33

27

36

41

36

22

31

37

13

9.0'

13.3'

20.5'

28.2'

30.0'

41.8'

800.1'

795.8'

788.6'

780.9'

779.1'

767.3'

SOIL 3: SLUICED FLY ASH, dark

gray and black, moist to

saturated, very soft to soft, with

varying percentages of bottom

ash

SOIL 4: FILL - CLAY with SAND

and GRAVELS, light brown,

saturated, very soft

SOIL 3: SLUICED FLY ASH, light

gray and black, saturated, very

soft, with varying percentages of

bottom ash

SOIL 9: FILL - CLAYEY SAND

with Gravel, light brown, wet to

saturated, very soft

SOIL 11: FILL - CLAYEY

GRAVEL, gray, wet, dense

SOIL 8: FILL - FAT CLAY with

Gravel, dark gray, moist to wet,

soft to medium stiff

Top of Hole

6/18/09 6/18/09Completed

Briggs Evans

Briggs Evans

0.0'

Driller

809.1'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

809.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 54.5 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-71

N 591954.22,  E 2546956.25 (NAD27)
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43.5 - 44.3

2.7

7.5

0.5

47.0

54.5

SPT-30 50/0.8

2.3

5.0

85

67

10 Began Core44.3'

54.5'

764.8'

754.6'

SOIL 11: FILL - CLAYEY

GRAVEL, very dark gray, moist to

wet, very dense   (Continued)

Shale (70%) Interbedded With

Limestone (30%):

Shale, gray, soft, very thin

bedded, extremely weathered,

fine grained, clayey, 35° to 45°

inclined bedding planes,

calcareous

Limestone, gray, hard, thin

bedded, closely spaced fractures,

slightly weathered, 35° to 45°

inclined bedding planes,

fossiliferous

Bottom of Hole

Base of Weathered Rock = 44.5'

Top of Rock = 44.3'

Elevation (764.8')

19%

0%

Rec. Ft.

Total Depth

Location

Boring No. 54.5 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-71

N 591954.22,  E 2546956.25 (NAD27)

LOG  (DRAFT)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.3

1.3

1.0

1.2

1.3

1.2

1.3

1.1

1.3

1.5

1.2

1.1

1.2

1.5

1.4

1.3

1.2

1.3

1.5

1.3

1.0

1.2

1.5

1.0

0.0

0.8

0.6

1.0

1.3

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

1-3-6

11-15-15

5-7-14

4-8-11

5-10-12

11-16-18

20-20-21

5-7-9

5-9-11

10-14-15

12-14-17

8-9-11

8-6-7

2-2-3

1-2-2

1-2-3

1-1-2

WOH-1-1

1-1-2

WOR-
WOH-1

WOH-1-1

WOH-1-1

1-1-1

WOH-1-1

WOH

WOH

WOH

WOR

WOR-
WOH-1

Boring advanced
using 4 1/4" Hollow
Stem Augers

Slope inclinometer
installed, 66.7 ft of
pipe

SPT-16: organics
present in sample

27

18

18

15

19

24

23

25

20

21

30

34

35

43

46

42

42

38

39

59

46

56

49

47

--

43

45

43

33

1.1'

19.5'

43.2'

824.2'

805.8'

782.1'

SOIL 4: FILL - LEAN CLAY, light

brown, saturated, soft

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

saturated to moist, medium to

dense

SOIL 4: SLUICED FLY ASH,

gray, saturated, very soft, with

varying percentages of bottom

ash and some organics

Top of Hole

7/29/09 7/30/09Completed

Ben Halada

Ben Halada

0.0'

Driller

825.3'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

15.0 ft 7/30/09

825.3 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 63.7 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-87

N 591549.15,  E 2546217.62 (NAD27)

LOG  (DRAFT)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 59.5

1.0

1.2

1.0

1.0

1.3

1.0

1.0

1.2

1.3

1.4

1.0

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

2-3-4

3-6-10

8-11-13

4-5-6

5-7-9

5-8-11

6-8-10

6-6-6

5-4-3

3-3-3

6-50/0.5

SPT-40: limestone in
tip of spoon

31

30

28

25

24

23

22

93

26

24

24

58.5'

59.4'

63.7'

766.8'

765.9'

761.6'

SOIL 6: SILTY LEAN CLAY, gray

to brown, moist, medium stiff,

some fine sand   (Continued)

SOIL 10: SAND, brown, moist,

medium dense, fine grained, clay

Limestone (Augered)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 63.7 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:

Rec. Ft.Depth

Project No.

Project Name STN-87

N 591549.15,  E 2546217.62 (NAD27)

LOG  (DRAFT)
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0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 16.0

16.0 - 18.0

18.0 - 20.0

20.0 - 22.0

22.0 - 24.0

24.0 - 26.0

26.0 - 28.0

28.0 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

1.0

0.5

0.5

1.4

1.5

2.0

2.0

2.0

1.8

2.0

2.0

2.0

1.8

1.6

1.0

1.3

1.1

1.2

1.3

1.3

1.2

1.3

1.2

1.0

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

ST-9

ST-10

ST-11

ST-12

ST-13

ST-14

ST-15

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

2-3-7

4-6-7

8-10-13

5-7-8

4-6-7

4-5-7

2-2-3

1-3-4

1-3-7

Boring advanced
using 4 1/4" Hollow
Stem Augers

Slope inclinometer
installed, 49.3 ft of
pipe

ST-16 pushed at
30.0 ft. Tube was
lost.

40

--

--

--

--

--

--

--

--

--

--

37

30

35

28

28

25

24

25

22

26

26

25

23

2.0'

22.0'

41.0'

806.6'

786.6'

767.6'

SOIL 4: FILL - LEAN CLAY,

brown, saturated, very soft

SOIL 3: SLUICED FLY ASH,

gray, saturated, very soft, with

varying percentages of bottom

ash

SOIL 6: LEAN CLAY, gray brown

to brown, moist, medium stiff

Top of Hole

8/4/09 8/4/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.6'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

2.0 ft 8/4/09

808.6 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 49.3 ft

Elevation

1  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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43.5 - 44.9 1.3SPT-10 11-18-
50/0.4

1344.3'

49.3'

764.3'

759.3'

SOIL 10: SAND, gray, saturated,

medium dense to dense, fine to

medium grained, some clay,

some fine to medium gravel 

(Continued)

Shale and Limestone (Roller bit)

Auger Refusal /

Bottom of Hole

Rec. Ft.

Total Depth

Location

Boring No. 49.3 ft

Elevation

2  of  2

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 10.0 ft.
See piezometer
installation log for
details.

12.0'796.5'

Augered without sampling

No Refusal /

Bottom of Hole

Top of Hole

8/4/09 8/4/09Completed

Ben Halada

Ben Halada

0.0'

Driller

808.5'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

N/A N/A

808.5 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 12.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE

Page:
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0.0 - 1.5

2.5 - 4.0

5.0 - 6.5

7.5 - 9.0

10.0 - 11.5

12.5 - 14.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

1.3

1.5

1.4

1.2

1.3

1.1

1.0

1.5

1.2

1.3

1.0

1.1

1.3

1.5

1.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

4-6-11

30-20-32

34-27-21

7-9-8

5-8-15

5-15-16

9-3-3

9-15-15

21-10-9

17-8-8

WOR-1-6

1-4-6

1-4-8

WOR-1-5

1-3-4

Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 38.0 ft.
See piezometer
installation log for
details.

10

13

12

7

8

16

26

18

20

35

39

35

34

35

32

0.2'

23.1'

40.0'

835.9'

813.0'

796.1'

FILL - CRUSHED STONE

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist, medium dense to dense

SOIL 3: SLUICED FLY ASH,

gray, moist to saturated, medium

stiff, with varying percentages of

bottom ash

No Refusal /

Bottom of Hole

Top of Hole

8/6/09 8/6/09Completed

Ben Halada

Ben Halada

0.0'

Driller

836.1'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

28.7 ft 8/6/09

836.1 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 40.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth
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Project Name STN-89

N 593192.06,  E 2545830.78 (NAD27)
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0.0 - 1.5

2.5 - 4.0

5.0 - 6.5

7.5 - 9.0

10.0 - 11.5

12.5 - 14.0

15.0 - 16.5

17.5 - 19.0

20.0 - 21.5

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

1.3

1.2

1.4

1.5

1.0

1.0

1.1

1.1

1.3

1.5

1.4

1.3

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

3-6-10

17-38-31

18-24-28

8-21-16

7-24-36

6-29-36

5-15-20

1-2-4

6-20-29

7-6-7

1-3-6

3-4-5

Boring advanced
using 3 1/4" Hollow
Stem Augers

Slotted screen
piezometer installed.
Tip depth at 35.0 ft.
See piezometer
installation log for
details.

21

17

12

17

13

18

14

40

17

30

34

68

0.2'

25.6'

37.0'

838.2'

812.8'

801.4'

SOIL 4: FILL - LEAN CLAY, light

brown, moist, soft

SOIL 2: FILL - BOTTOM

ASH/FLY ASH MIXTURE, gray,

moist, dense to very dense, with

some clay partings

SOIL 3: SLUICED FLY ASH,

gray, moist to saturated, medium

stiff, with varying percentages of

bottom ash

No Refusal /

Bottom of Hole

Top of Hole

8/6/09 8/6/09Completed

Ben Halada

Ben Halada

0.0'

Driller

838.4'

Date/TimeKent Clements

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Clinton, Tennessee

25.0 ft 8/6/09

838.4 ft. (NGVD29)Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

Rec. Ft.

Total Depth

Location

Boring No. 37.0 ft

Elevation

1  of  1

Sample #

2/10/10

Mois.Cont. %

Rec. %

BlowsOverburden

Bull Run Fossil Plant (TVA)

172679015

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
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Rec. Ft.Depth

Project No.

Project Name STN-90

N 593043.65,  E 2545471.40 (NAD27)
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Appendix D 

Instrumentation Logs 



































































































 

 

Appendix E 

Slope Monitoring Data 

• Attachment 1 – 
Piezometer Readings 

• Attachment 2 – Slope 
Inclinometer Readings 

• Attachment 3 – Slug 
Test Data 



 

 

Attachment 1 
Piezometer Readings 
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BRFTVA

SI-29

8/18/2009 12:38:53 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:31 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -315 324 -0.3834 0.0054 -0.0102
6 -222 230 -0.2712 -222 231 -0.2718 -0.0006 -0.0156
8 -135 144 -0.1674 -138 146 -0.1704 -0.0030 -0.0150
10 -13 17 -0.0180 -15 19 -0.0204 -0.0024 -0.0120
12 140 -135 0.1650 139 -132 0.1626 -0.0024 -0.0096
14 213 -208 0.2526 212 -206 0.2508 -0.0018 -0.0072
16 219 -217 0.2616 219 -215 0.2604 -0.0012 -0.0054
18 211 -204 0.2490 213 -203 0.2496 0.0006 -0.0042
20 35 -31 0.0396 38 -31 0.0414 0.0018 -0.0048
22 -150 156 -0.1836 -149 158 -0.1842 -0.0006 -0.0066
24 -242 247 -0.2934 -242 249 -0.2946 -0.0012 -0.0060
26 -315 320 -0.3810 -313 320 -0.3798 0.0012 -0.0048
28 -412 420 -0.4992 -413 421 -0.5004 -0.0012 -0.0060
30 -341 346 -0.4122 -342 347 -0.4134 -0.0012 -0.0048
32 -138 145 -0.1698 -141 145 -0.1716 -0.0018 -0.0036
34 -1 6 -0.0042 -1 6 -0.0042 0.0000 -0.0018
36 23 -18 0.0246 23 -17 0.0240 -0.0006 -0.0018
38 67 -59 0.0756 67 -58 0.0750 -0.0006 -0.0012
40 87 -82 0.1014 88 -82 0.1020 0.0006 -0.0006
42 77 -70 0.0882 77 -69 0.0876 -0.0006 -0.0012
44 54 -47 0.0606 54 -46 0.0600 -0.0006 -0.0006
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 12:38:53 PM



BRFTVA

SI-29

9/10/2009 10:52:44 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:31 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -311 323 -0.3804 0.0084 0.0198
6 -222 230 -0.2712 -219 233 -0.2712 0.0000 0.0114
8 -135 144 -0.1674 -134 146 -0.1680 -0.0006 0.0114
10 -13 17 -0.0180 -10 19 -0.0174 0.0006 0.0120
12 140 -135 0.1650 141 -136 0.1662 0.0012 0.0114
14 213 -208 0.2526 215 -207 0.2532 0.0006 0.0102
16 219 -217 0.2616 221 -215 0.2616 0.0000 0.0096
18 211 -204 0.2490 215 -202 0.2502 0.0012 0.0096
20 35 -31 0.0396 38 -29 0.0402 0.0006 0.0084
22 -150 156 -0.1836 -149 159 -0.1848 -0.0012 0.0078
24 -242 247 -0.2934 -240 250 -0.2940 -0.0006 0.0090
26 -315 320 -0.3810 -311 320 -0.3786 0.0024 0.0096
28 -412 420 -0.4992 -410 421 -0.4986 0.0006 0.0072
30 -341 346 -0.4122 -339 347 -0.4116 0.0006 0.0066
32 -138 145 -0.1698 -138 146 -0.1704 -0.0006 0.0060
34 -1 6 -0.0042 2 6 -0.0024 0.0018 0.0066
36 23 -18 0.0246 26 -17 0.0258 0.0012 0.0048
38 67 -59 0.0756 70 -58 0.0768 0.0012 0.0036
40 87 -82 0.1014 90 -82 0.1032 0.0018 0.0024
42 77 -70 0.0882 80 -69 0.0894 0.0012 0.0006
44 54 -47 0.0606 55 -45 0.0600 -0.0006 -0.0006
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 10:52:44 AM



BRFTVA

SI-29

10/6/2009 12:41:10 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:31 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -239 259 -0.2988 0.0900 0.0816
6 -222 230 -0.2712 -223 231 -0.2724 -0.0012 -0.0084
8 -135 144 -0.1674 -139 145 -0.1704 -0.0030 -0.0072
10 -13 17 -0.0180 -14 18 -0.0192 -0.0012 -0.0042
12 140 -135 0.1650 139 -131 0.1620 -0.0030 -0.0030
14 213 -208 0.2526 213 -207 0.2520 -0.0006 0.0000
16 219 -217 0.2616 219 -214 0.2598 -0.0018 0.0006
18 211 -204 0.2490 211 -206 0.2502 0.0012 0.0024
20 35 -31 0.0396 35 -28 0.0378 -0.0018 0.0012
22 -150 156 -0.1836 -151 158 -0.1854 -0.0018 0.0030
24 -242 247 -0.2934 -243 249 -0.2952 -0.0018 0.0048
26 -315 320 -0.3810 -313 318 -0.3786 0.0024 0.0066
28 -412 420 -0.4992 -411 419 -0.4980 0.0012 0.0042
30 -341 346 -0.4122 -338 345 -0.4098 0.0024 0.0030
32 -138 145 -0.1698 -141 146 -0.1722 -0.0024 0.0006
34 -1 6 -0.0042 1 6 -0.0030 0.0012 0.0030
36 23 -18 0.0246 25 -20 0.0270 0.0024 0.0018
38 67 -59 0.0756 67 -59 0.0756 0.0000 -0.0006
40 87 -82 0.1014 89 -82 0.1026 0.0012 -0.0006
42 77 -70 0.0882 77 -71 0.0888 0.0006 -0.0018
44 54 -47 0.0606 53 -44 0.0582 -0.0024 -0.0024
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/6/2009 12:41:10 PM



BRFTVA

SI-29

11/13/2009 11:03:54 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:31 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -311 322 -0.3798 0.0090 0.0186
6 -222 230 -0.2712 -222 233 -0.2730 -0.0018 0.0096
8 -135 144 -0.1674 -137 146 -0.1698 -0.0024 0.0114
10 -13 17 -0.0180 -13 19 -0.0192 -0.0012 0.0138
12 140 -135 0.1650 141 -133 0.1644 -0.0006 0.0150
14 213 -208 0.2526 215 -206 0.2526 0.0000 0.0156
16 219 -217 0.2616 220 -214 0.2604 -0.0012 0.0156
18 211 -204 0.2490 215 -202 0.2502 0.0012 0.0168
20 35 -31 0.0396 39 -29 0.0408 0.0012 0.0156
22 -150 156 -0.1836 -149 161 -0.1860 -0.0024 0.0144
24 -242 247 -0.2934 -239 251 -0.2940 -0.0006 0.0168
26 -315 320 -0.3810 -310 319 -0.3774 0.0036 0.0174
28 -412 420 -0.4992 -409 421 -0.4980 0.0012 0.0138
30 -341 346 -0.4122 -338 347 -0.4110 0.0012 0.0126
32 -138 145 -0.1698 -138 147 -0.1710 -0.0012 0.0114
34 -1 6 -0.0042 3 6 -0.0018 0.0024 0.0126
36 23 -18 0.0246 28 -18 0.0276 0.0030 0.0102
38 67 -59 0.0756 71 -58 0.0774 0.0018 0.0072
40 87 -82 0.1014 91 -82 0.1038 0.0024 0.0054
42 77 -70 0.0882 82 -71 0.0918 0.0036 0.0030
44 54 -47 0.0606 56 -44 0.0600 -0.0006 -0.0006
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 11/13/2009 11:03:54 AM



BRFTVA

SI-29

1/14/2010 8:45:54 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:31 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -334 334 -0.4008 -0.0120 -0.0582
6 -222 230 -0.2712 -220 219 -0.2634 0.0078 -0.0462
8 -135 144 -0.1674 -148 144 -0.1752 -0.0078 -0.0540
10 -13 17 -0.0180 -22 19 -0.0246 -0.0066 -0.0462
12 140 -135 0.1650 131 -135 0.1596 -0.0054 -0.0396
14 213 -208 0.2526 205 -207 0.2472 -0.0054 -0.0342
16 219 -217 0.2616 211 -213 0.2544 -0.0072 -0.0288
18 211 -204 0.2490 205 -206 0.2466 -0.0024 -0.0216
20 35 -31 0.0396 30 -30 0.0360 -0.0036 -0.0192
22 -150 156 -0.1836 -162 160 -0.1932 -0.0096 -0.0156
24 -242 247 -0.2934 -247 248 -0.2970 -0.0036 -0.0060
26 -315 320 -0.3810 -320 318 -0.3828 -0.0018 -0.0024
28 -412 420 -0.4992 -417 418 -0.5010 -0.0018 -0.0006
30 -341 346 -0.4122 -344 343 -0.4122 0.0000 0.0012
32 -138 145 -0.1698 -143 142 -0.1710 -0.0012 0.0012
34 -1 6 -0.0042 -3 1 -0.0024 0.0018 0.0024
36 23 -18 0.0246 22 -24 0.0276 0.0030 0.0006
38 67 -59 0.0756 63 -62 0.0750 -0.0006 -0.0024
40 87 -82 0.1014 84 -85 0.1014 0.0000 -0.0018
42 77 -70 0.0882 74 -74 0.0888 0.0006 -0.0018
44 54 -47 0.0606 49 -48 0.0582 -0.0024 -0.0024
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 1/14/2010 8:45:54 AM



BRFTVA

SI-29

8/18/2009 12:38:53 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:39 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -143 209 -0.2112 0.0186 0.0114
6 -174 230 -0.2424 -172 227 -0.2394 0.0030 -0.0072
8 -255 288 -0.3258 -257 288 -0.3270 -0.0012 -0.0102
10 -469 515 -0.5904 -474 513 -0.5922 -0.0018 -0.0090
12 -539 574 -0.6678 -542 573 -0.6690 -0.0012 -0.0072
14 -343 399 -0.4452 -346 397 -0.4458 -0.0006 -0.0060
16 -238 288 -0.3156 -239 286 -0.3150 0.0006 -0.0054
18 -118 174 -0.1752 -121 172 -0.1758 -0.0006 -0.0060
20 -32 89 -0.0726 -33 88 -0.0726 0.0000 -0.0054
22 -85 144 -0.1374 -84 142 -0.1356 0.0018 -0.0054
24 -81 142 -0.1338 -82 140 -0.1332 0.0006 -0.0072
26 -149 197 -0.2076 -149 195 -0.2064 0.0012 -0.0078
28 -104 158 -0.1572 -107 159 -0.1596 -0.0024 -0.0090
30 26 31 -0.0030 22 33 -0.0066 -0.0036 -0.0066
32 81 -18 0.0594 78 -18 0.0576 -0.0018 -0.0030
34 29 31 -0.0012 31 30 0.0006 0.0018 -0.0012
36 -79 114 -0.1158 -82 111 -0.1158 0.0000 -0.0030
38 -217 276 -0.2958 -219 274 -0.2958 0.0000 -0.0030
40 -296 354 -0.3900 -297 352 -0.3894 0.0006 -0.0030
42 -305 369 -0.4044 -308 367 -0.4050 -0.0006 -0.0036
44 -284 348 -0.3792 -290 347 -0.3822 -0.0030 -0.0030
46 0 0 0.0000 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 12:38:53 PM



BRFTVA

SI-29

9/10/2009 10:52:44 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:39 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -142 208 -0.2100 0.0198 0.0162
6 -174 230 -0.2424 -170 229 -0.2394 0.0030 -0.0036
8 -255 288 -0.3258 -257 291 -0.3288 -0.0030 -0.0066
10 -469 515 -0.5904 -469 515 -0.5904 0.0000 -0.0036
12 -539 574 -0.6678 -540 573 -0.6678 0.0000 -0.0036
14 -343 399 -0.4452 -344 397 -0.4446 0.0006 -0.0036
16 -238 288 -0.3156 -237 287 -0.3144 0.0012 -0.0042
18 -118 174 -0.1752 -118 173 -0.1746 0.0006 -0.0054
20 -32 89 -0.0726 -29 89 -0.0708 0.0018 -0.0060
22 -85 144 -0.1374 -83 146 -0.1374 0.0000 -0.0078
24 -81 142 -0.1338 -79 143 -0.1332 0.0006 -0.0078
26 -149 197 -0.2076 -148 198 -0.2076 0.0000 -0.0084
28 -104 158 -0.1572 -106 159 -0.1590 -0.0018 -0.0084
30 26 31 -0.0030 25 34 -0.0054 -0.0024 -0.0066
32 81 -18 0.0594 81 -15 0.0576 -0.0018 -0.0042
34 29 31 -0.0012 28 32 -0.0024 -0.0012 -0.0024
36 -79 114 -0.1158 -78 113 -0.1146 0.0012 -0.0012
38 -217 276 -0.2958 -218 277 -0.2970 -0.0012 -0.0024
40 -296 354 -0.3900 -295 355 -0.3900 0.0000 -0.0012
42 -305 369 -0.4044 -305 369 -0.4044 0.0000 -0.0012
44 -284 348 -0.3792 -285 349 -0.3804 -0.0012 -0.0012
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-29

10/6/2009 12:41:10 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:39 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -83 154 -0.1422 0.0876 0.1374
6 -174 230 -0.2424 -171 215 -0.2316 0.0108 0.0498
8 -255 288 -0.3258 -253 275 -0.3168 0.0090 0.0390
10 -469 515 -0.5904 -467 515 -0.5892 0.0012 0.0300
12 -539 574 -0.6678 -543 574 -0.6702 -0.0024 0.0288
14 -343 399 -0.4452 -341 399 -0.4440 0.0012 0.0312
16 -238 288 -0.3156 -239 284 -0.3138 0.0018 0.0300
18 -118 174 -0.1752 -117 173 -0.1740 0.0012 0.0282
20 -32 89 -0.0726 -27 88 -0.0690 0.0036 0.0270
22 -85 144 -0.1374 -84 138 -0.1332 0.0042 0.0234
24 -81 142 -0.1338 -79 131 -0.1260 0.0078 0.0192
26 -149 197 -0.2076 -148 191 -0.2034 0.0042 0.0114
28 -104 158 -0.1572 -117 158 -0.1650 -0.0078 0.0072
30 26 31 -0.0030 22 31 -0.0054 -0.0024 0.0150
32 81 -18 0.0594 79 -27 0.0636 0.0042 0.0174
34 29 31 -0.0012 33 29 0.0024 0.0036 0.0132
36 -79 114 -0.1158 -79 110 -0.1134 0.0024 0.0096
38 -217 276 -0.2958 -217 274 -0.2946 0.0012 0.0072
40 -296 354 -0.3900 -297 346 -0.3858 0.0042 0.0060
42 -305 369 -0.4044 -307 367 -0.4044 0.0000 0.0018
44 -284 348 -0.3792 -288 341 -0.3774 0.0018 0.0018
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-29

11/13/2009 11:03:54 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:39 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -142 211 -0.2118 0.0180 0.0480
6 -174 230 -0.2424 -171 226 -0.2382 0.0042 0.0300
8 -255 288 -0.3258 -257 286 -0.3258 0.0000 0.0258
10 -469 515 -0.5904 -470 514 -0.5904 0.0000 0.0258
12 -539 574 -0.6678 -541 571 -0.6672 0.0006 0.0258
14 -343 399 -0.4452 -343 396 -0.4434 0.0018 0.0252
16 -238 288 -0.3156 -236 284 -0.3120 0.0036 0.0234
18 -118 174 -0.1752 -118 172 -0.1740 0.0012 0.0198
20 -32 89 -0.0726 -27 86 -0.0678 0.0048 0.0186
22 -85 144 -0.1374 -85 145 -0.1380 -0.0006 0.0138
24 -81 142 -0.1338 -78 140 -0.1308 0.0030 0.0144
26 -149 197 -0.2076 -147 197 -0.2064 0.0012 0.0114
28 -104 158 -0.1572 -106 159 -0.1590 -0.0018 0.0102
30 26 31 -0.0030 25 31 -0.0036 -0.0006 0.0120
32 81 -18 0.0594 79 -17 0.0576 -0.0018 0.0126
34 29 31 -0.0012 33 29 0.0024 0.0036 0.0144
36 -79 114 -0.1158 -78 109 -0.1122 0.0036 0.0108
38 -217 276 -0.2958 -215 274 -0.2934 0.0024 0.0072
40 -296 354 -0.3900 -294 351 -0.3870 0.0030 0.0048
42 -305 369 -0.4044 -305 366 -0.4026 0.0018 0.0018
44 -284 348 -0.3792 -285 347 -0.3792 0.0000 0.0000
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-29

1/14/2010 8:45:54 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 1/15/2010 7:47:39 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -187 166 -0.2118 0.0180 0.0090
6 -174 230 -0.2424 -216 194 -0.2460 -0.0036 -0.0090
8 -255 288 -0.3258 -275 266 -0.3246 0.0012 -0.0054
10 -469 515 -0.5904 -492 489 -0.5886 0.0018 -0.0066
12 -539 574 -0.6678 -567 559 -0.6756 -0.0078 -0.0084
14 -343 399 -0.4452 -375 360 -0.4410 0.0042 -0.0006
16 -238 288 -0.3156 -267 252 -0.3114 0.0042 -0.0048
18 -118 174 -0.1752 -149 137 -0.1716 0.0036 -0.0090
20 -32 89 -0.0726 -78 52 -0.0780 -0.0054 -0.0126
22 -85 144 -0.1374 -125 96 -0.1326 0.0048 -0.0072
24 -81 142 -0.1338 -134 105 -0.1434 -0.0096 -0.0120
26 -149 197 -0.2076 -179 154 -0.1998 0.0078 -0.0024
28 -104 158 -0.1572 -133 123 -0.1536 0.0036 -0.0102
30 26 31 -0.0030 -3 -12 0.0054 0.0084 -0.0138
32 81 -18 0.0594 25 -52 0.0462 -0.0132 -0.0222
34 29 31 -0.0012 -21 -1 -0.0120 -0.0108 -0.0090
36 -79 114 -0.1158 -99 90 -0.1134 0.0024 0.0018
38 -217 276 -0.2958 -256 245 -0.3006 -0.0048 -0.0006
40 -296 354 -0.3900 -341 310 -0.3906 -0.0006 0.0042
42 -305 369 -0.4044 -352 315 -0.4002 0.0042 0.0048
44 -284 348 -0.3792 -333 298 -0.3786 0.0006 0.0006
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-29

1/14/2010 8:45:54 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:12 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -334 334 -0.4008 -0.0120 -0.0582
6 -222 230 -0.2712 -220 219 -0.2634 0.0078 -0.0462
8 -135 144 -0.1674 -148 144 -0.1752 -0.0078 -0.0540
10 -13 17 -0.0180 -22 19 -0.0246 -0.0066 -0.0462
12 140 -135 0.1650 131 -135 0.1596 -0.0054 -0.0396
14 213 -208 0.2526 205 -207 0.2472 -0.0054 -0.0342
16 219 -217 0.2616 211 -213 0.2544 -0.0072 -0.0288
18 211 -204 0.2490 205 -206 0.2466 -0.0024 -0.0216
20 35 -31 0.0396 30 -30 0.0360 -0.0036 -0.0192
22 -150 156 -0.1836 -162 160 -0.1932 -0.0096 -0.0156
24 -242 247 -0.2934 -247 248 -0.2970 -0.0036 -0.0060
26 -315 320 -0.3810 -320 318 -0.3828 -0.0018 -0.0024
28 -412 420 -0.4992 -417 418 -0.5010 -0.0018 -0.0006
30 -341 346 -0.4122 -344 343 -0.4122 0.0000 0.0012
32 -138 145 -0.1698 -143 142 -0.1710 -0.0012 0.0012
34 -1 6 -0.0042 -3 1 -0.0024 0.0018 0.0024
36 23 -18 0.0246 22 -24 0.0276 0.0030 0.0006
38 67 -59 0.0756 63 -62 0.0750 -0.0006 -0.0024
40 87 -82 0.1014 84 -85 0.1014 0.0000 -0.0018
42 77 -70 0.0882 74 -74 0.0888 0.0006 -0.0018
44 54 -47 0.0606 49 -48 0.0582 -0.0024 -0.0024
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/14/2010 8:45:54 AM



BRFTVA

SI-29

2/19/2010 7:40:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:13 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -316 300 -0.3696 0.0192 -0.0024
6 -222 230 -0.2712 -228 229 -0.2742 -0.0030 -0.0216
8 -135 144 -0.1674 -146 142 -0.1728 -0.0054 -0.0186
10 -13 17 -0.0180 -20 17 -0.0222 -0.0042 -0.0132
12 140 -135 0.1650 132 -135 0.1602 -0.0048 -0.0090
14 213 -208 0.2526 207 -208 0.2490 -0.0036 -0.0042
16 219 -217 0.2616 214 -213 0.2562 -0.0054 -0.0006
18 211 -204 0.2490 206 -207 0.2478 -0.0012 0.0048
20 35 -31 0.0396 29 -30 0.0354 -0.0042 0.0060
22 -150 156 -0.1836 -161 159 -0.1920 -0.0084 0.0102
24 -242 247 -0.2934 -246 247 -0.2958 -0.0024 0.0186
26 -315 320 -0.3810 -318 315 -0.3798 0.0012 0.0210
28 -412 420 -0.4992 -414 416 -0.4980 0.0012 0.0198
30 -341 346 -0.4122 -341 340 -0.4086 0.0036 0.0186
32 -138 145 -0.1698 -140 140 -0.1680 0.0018 0.0150
34 -1 6 -0.0042 0 -1 0.0000 0.0042 0.0132
36 23 -18 0.0246 24 -26 0.0300 0.0054 0.0090
38 67 -59 0.0756 65 -64 0.0774 0.0018 0.0036
40 87 -82 0.1014 85 -86 0.1026 0.0012 0.0018
42 77 -70 0.0882 75 -76 0.0906 0.0024 0.0006
44 54 -47 0.0606 49 -49 0.0588 -0.0018 -0.0018
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 2/19/2010 7:40:03 AM



BRFTVA

SI-29

3/11/2010 8:07:59 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:13 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -317 314 -0.3786 0.0102 -0.0186
6 -222 230 -0.2712 -227 232 -0.2754 -0.0042 -0.0288
8 -135 144 -0.1674 -144 146 -0.1740 -0.0066 -0.0246
10 -13 17 -0.0180 -19 20 -0.0234 -0.0054 -0.0180
12 140 -135 0.1650 134 -133 0.1602 -0.0048 -0.0126
14 213 -208 0.2526 208 -206 0.2484 -0.0042 -0.0078
16 219 -217 0.2616 215 -212 0.2562 -0.0054 -0.0036
18 211 -204 0.2490 208 -206 0.2484 -0.0006 0.0018
20 35 -31 0.0396 32 -28 0.0360 -0.0036 0.0024
22 -150 156 -0.1836 -158 161 -0.1914 -0.0078 0.0060
24 -242 247 -0.2934 -244 248 -0.2952 -0.0018 0.0138
26 -315 320 -0.3810 -316 316 -0.3792 0.0018 0.0156
28 -412 420 -0.4992 -411 418 -0.4974 0.0018 0.0138
30 -341 346 -0.4122 -340 343 -0.4098 0.0024 0.0120
32 -138 145 -0.1698 -139 142 -0.1686 0.0012 0.0096
34 -1 6 -0.0042 2 2 0.0000 0.0042 0.0084
36 23 -18 0.0246 26 -24 0.0300 0.0054 0.0042
38 67 -59 0.0756 66 -61 0.0762 0.0006 -0.0012
40 87 -82 0.1014 86 -82 0.1008 -0.0006 -0.0018
42 77 -70 0.0882 76 -73 0.0894 0.0012 -0.0012
44 54 -47 0.0606 51 -46 0.0582 -0.0024 -0.0024
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 3/11/2010 8:07:59 AM



BRFTVA

SI-29

3/30/2010 9:28:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:13 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -314 321 -0.3810 0.0078 -0.0108
6 -222 230 -0.2712 -226 233 -0.2754 -0.0042 -0.0186
8 -135 144 -0.1674 -142 146 -0.1728 -0.0054 -0.0144
10 -13 17 -0.0180 -17 20 -0.0222 -0.0042 -0.0090
12 140 -135 0.1650 136 -132 0.1608 -0.0042 -0.0048
14 213 -208 0.2526 211 -205 0.2496 -0.0030 -0.0006
16 219 -217 0.2616 218 -210 0.2568 -0.0048 0.0024
18 211 -204 0.2490 210 -205 0.2490 0.0000 0.0072
20 35 -31 0.0396 32 -26 0.0348 -0.0048 0.0072
22 -150 156 -0.1836 -158 163 -0.1926 -0.0090 0.0120
24 -242 247 -0.2934 -243 250 -0.2958 -0.0024 0.0210
26 -315 320 -0.3810 -316 319 -0.3810 0.0000 0.0234
28 -412 420 -0.4992 -410 419 -0.4974 0.0018 0.0234
30 -341 346 -0.4122 -338 344 -0.4092 0.0030 0.0216
32 -138 145 -0.1698 -137 142 -0.1674 0.0024 0.0186
34 -1 6 -0.0042 5 2 0.0018 0.0060 0.0162
36 23 -18 0.0246 28 -24 0.0312 0.0066 0.0102
38 67 -59 0.0756 69 -61 0.0780 0.0024 0.0036
40 87 -82 0.1014 88 -83 0.1026 0.0012 0.0012
42 77 -70 0.0882 78 -72 0.0900 0.0018 0.0000
44 54 -47 0.0606 53 -45 0.0588 -0.0018 -0.0018
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 3/30/2010 9:28:07 AM



BRFTVA

SI-29

4/2/2010 9:51:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:13 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -319 329 -0.3888 -313 322 -0.3810 0.0078 -0.0120
6 -222 230 -0.2712 -224 233 -0.2742 -0.0030 -0.0198
8 -135 144 -0.1674 -142 147 -0.1734 -0.0060 -0.0168
10 -13 17 -0.0180 -17 21 -0.0228 -0.0048 -0.0108
12 140 -135 0.1650 136 -131 0.1602 -0.0048 -0.0060
14 213 -208 0.2526 211 -205 0.2496 -0.0030 -0.0012
16 219 -217 0.2616 218 -210 0.2568 -0.0048 0.0018
18 211 -204 0.2490 210 -204 0.2484 -0.0006 0.0066
20 35 -31 0.0396 32 -26 0.0348 -0.0048 0.0072
22 -150 156 -0.1836 -158 163 -0.1926 -0.0090 0.0120
24 -242 247 -0.2934 -243 250 -0.2958 -0.0024 0.0210
26 -315 320 -0.3810 -315 319 -0.3804 0.0006 0.0234
28 -412 420 -0.4992 -411 419 -0.4980 0.0012 0.0228
30 -341 346 -0.4122 -338 344 -0.4092 0.0030 0.0216
32 -138 145 -0.1698 -137 143 -0.1680 0.0018 0.0186
34 -1 6 -0.0042 4 2 0.0012 0.0054 0.0168
36 23 -18 0.0246 28 -23 0.0306 0.0060 0.0114
38 67 -59 0.0756 69 -61 0.0780 0.0024 0.0054
40 87 -82 0.1014 89 -83 0.1032 0.0018 0.0030
42 77 -70 0.0882 78 -72 0.0900 0.0018 0.0012
44 54 -47 0.0606 54 -46 0.0600 -0.0006 -0.0006
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 4/2/2010 9:51:06 AM



BRFTVA

SI-29

1/14/2010 8:45:54 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:32 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -187 166 -0.2118 0.0180 0.0090
6 -174 230 -0.2424 -216 194 -0.2460 -0.0036 -0.0090
8 -255 288 -0.3258 -275 266 -0.3246 0.0012 -0.0054
10 -469 515 -0.5904 -492 489 -0.5886 0.0018 -0.0066
12 -539 574 -0.6678 -567 559 -0.6756 -0.0078 -0.0084
14 -343 399 -0.4452 -375 360 -0.4410 0.0042 -0.0006
16 -238 288 -0.3156 -267 252 -0.3114 0.0042 -0.0048
18 -118 174 -0.1752 -149 137 -0.1716 0.0036 -0.0090
20 -32 89 -0.0726 -78 52 -0.0780 -0.0054 -0.0126
22 -85 144 -0.1374 -125 96 -0.1326 0.0048 -0.0072
24 -81 142 -0.1338 -134 105 -0.1434 -0.0096 -0.0120
26 -149 197 -0.2076 -179 154 -0.1998 0.0078 -0.0024
28 -104 158 -0.1572 -133 123 -0.1536 0.0036 -0.0102
30 26 31 -0.0030 -3 -12 0.0054 0.0084 -0.0138
32 81 -18 0.0594 25 -52 0.0462 -0.0132 -0.0222
34 29 31 -0.0012 -21 -1 -0.0120 -0.0108 -0.0090
36 -79 114 -0.1158 -99 90 -0.1134 0.0024 0.0018
38 -217 276 -0.2958 -256 245 -0.3006 -0.0048 -0.0006
40 -296 354 -0.3900 -341 310 -0.3906 -0.0006 0.0042
42 -305 369 -0.4044 -352 315 -0.4002 0.0042 0.0048
44 -284 348 -0.3792 -333 298 -0.3786 0.0006 0.0006
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/14/2010 8:45:54 AM



BRFTVA

SI-29

2/19/2010 7:40:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:32 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -192 171 -0.2178 0.0120 0.0042
6 -174 230 -0.2424 -216 196 -0.2472 -0.0048 -0.0078
8 -255 288 -0.3258 -275 268 -0.3258 0.0000 -0.0030
10 -469 515 -0.5904 -490 493 -0.5898 0.0006 -0.0030
12 -539 574 -0.6678 -566 554 -0.6720 -0.0042 -0.0036
14 -343 399 -0.4452 -367 358 -0.4350 0.0102 0.0006
16 -238 288 -0.3156 -268 252 -0.3120 0.0036 -0.0096
18 -118 174 -0.1752 -149 135 -0.1704 0.0048 -0.0132
20 -32 89 -0.0726 -79 56 -0.0810 -0.0084 -0.0180
22 -85 144 -0.1374 -122 99 -0.1326 0.0048 -0.0096
24 -81 142 -0.1338 -133 108 -0.1446 -0.0108 -0.0144
26 -149 197 -0.2076 -178 155 -0.1998 0.0078 -0.0036
28 -104 158 -0.1572 -133 126 -0.1554 0.0018 -0.0114
30 26 31 -0.0030 -2 -10 0.0048 0.0078 -0.0132
32 81 -18 0.0594 25 -48 0.0438 -0.0156 -0.0210
34 29 31 -0.0012 -21 0 -0.0126 -0.0114 -0.0054
36 -79 114 -0.1158 -100 91 -0.1146 0.0012 0.0060
38 -217 276 -0.2958 -259 248 -0.3042 -0.0084 0.0048
40 -296 354 -0.3900 -335 314 -0.3894 0.0006 0.0132
42 -305 369 -0.4044 -342 319 -0.3966 0.0078 0.0126
44 -284 348 -0.3792 -323 301 -0.3744 0.0048 0.0048
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 2/19/2010 7:40:03 AM



BRFTVA

SI-29

3/11/2010 8:07:59 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:32 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -189 167 -0.2136 0.0162 -0.0030
6 -174 230 -0.2424 -214 196 -0.2460 -0.0036 -0.0192
8 -255 288 -0.3258 -274 269 -0.3258 0.0000 -0.0156
10 -469 515 -0.5904 -491 494 -0.5910 -0.0006 -0.0156
12 -539 574 -0.6678 -564 556 -0.6720 -0.0042 -0.0150
14 -343 399 -0.4452 -370 363 -0.4398 0.0054 -0.0108
16 -238 288 -0.3156 -265 254 -0.3114 0.0042 -0.0162
18 -118 174 -0.1752 -146 138 -0.1704 0.0048 -0.0204
20 -32 89 -0.0726 -77 55 -0.0792 -0.0066 -0.0252
22 -85 144 -0.1374 -126 98 -0.1344 0.0030 -0.0186
24 -81 142 -0.1338 -133 108 -0.1446 -0.0108 -0.0216
26 -149 197 -0.2076 -177 156 -0.1998 0.0078 -0.0108
28 -104 158 -0.1572 -132 124 -0.1536 0.0036 -0.0186
30 26 31 -0.0030 0 -9 0.0000 0.0030 -0.0222
32 81 -18 0.0594 27 -49 0.0456 -0.0138 -0.0252
34 29 31 -0.0012 -18 1 -0.0114 -0.0102 -0.0114
36 -79 114 -0.1158 -97 92 -0.1134 0.0024 -0.0012
38 -217 276 -0.2958 -256 246 -0.3012 -0.0054 -0.0036
40 -296 354 -0.3900 -342 314 -0.3936 -0.0036 0.0018
42 -305 369 -0.4044 -350 319 -0.4014 0.0030 0.0054
44 -284 348 -0.3792 -328 300 -0.3768 0.0024 0.0024
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 3/11/2010 8:07:59 AM



BRFTVA

SI-29

3/30/2010 9:28:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:32 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -188 168 -0.2136 0.0162 0.0066
6 -174 230 -0.2424 -216 197 -0.2478 -0.0054 -0.0096
8 -255 288 -0.3258 -276 269 -0.3270 -0.0012 -0.0042
10 -469 515 -0.5904 -491 494 -0.5910 -0.0006 -0.0030
12 -539 574 -0.6678 -563 556 -0.6714 -0.0036 -0.0024
14 -343 399 -0.4452 -365 361 -0.4356 0.0096 0.0012
16 -238 288 -0.3156 -266 254 -0.3120 0.0036 -0.0084
18 -118 174 -0.1752 -152 138 -0.1740 0.0012 -0.0120
20 -32 89 -0.0726 -79 57 -0.0816 -0.0090 -0.0132
22 -85 144 -0.1374 -122 100 -0.1332 0.0042 -0.0042
24 -81 142 -0.1338 -133 110 -0.1458 -0.0120 -0.0084
26 -149 197 -0.2076 -176 155 -0.1986 0.0090 0.0036
28 -104 158 -0.1572 -129 124 -0.1518 0.0054 -0.0054
30 26 31 -0.0030 -3 -10 0.0042 0.0072 -0.0108
32 81 -18 0.0594 26 -51 0.0462 -0.0132 -0.0180
34 29 31 -0.0012 -20 1 -0.0126 -0.0114 -0.0048
36 -79 114 -0.1158 -98 92 -0.1140 0.0018 0.0066
38 -217 276 -0.2958 -257 248 -0.3030 -0.0072 0.0048
40 -296 354 -0.3900 -336 313 -0.3894 0.0006 0.0120
42 -305 369 -0.4044 -343 319 -0.3972 0.0072 0.0114
44 -284 348 -0.3792 -324 301 -0.3750 0.0042 0.0042
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 3/30/2010 9:28:07 AM



BRFTVA

SI-29

4/2/2010 9:51:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 1:05:08 PM

DATE PRINTED 4/5/2010 10:11:32 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -161 222 -0.2298 -195 169 -0.2184 0.0114 -0.0006
6 -174 230 -0.2424 -216 197 -0.2478 -0.0054 -0.0120
8 -255 288 -0.3258 -277 268 -0.3270 -0.0012 -0.0066
10 -469 515 -0.5904 -493 493 -0.5916 -0.0012 -0.0054
12 -539 574 -0.6678 -564 555 -0.6714 -0.0036 -0.0042
14 -343 399 -0.4452 -367 361 -0.4368 0.0084 -0.0006
16 -238 288 -0.3156 -269 252 -0.3126 0.0030 -0.0090
18 -118 174 -0.1752 -153 139 -0.1752 0.0000 -0.0120
20 -32 89 -0.0726 -79 55 -0.0804 -0.0078 -0.0120
22 -85 144 -0.1374 -122 101 -0.1338 0.0036 -0.0042
24 -81 142 -0.1338 -135 109 -0.1464 -0.0126 -0.0078
26 -149 197 -0.2076 -177 154 -0.1986 0.0090 0.0048
28 -104 158 -0.1572 -131 123 -0.1524 0.0048 -0.0042
30 26 31 -0.0030 -2 -11 0.0054 0.0084 -0.0090
32 81 -18 0.0594 25 -52 0.0462 -0.0132 -0.0174
34 29 31 -0.0012 -20 -1 -0.0114 -0.0102 -0.0042
36 -79 114 -0.1158 -100 92 -0.1152 0.0006 0.0060
38 -217 276 -0.2958 -258 246 -0.3024 -0.0066 0.0054
40 -296 354 -0.3900 -333 315 -0.3888 0.0012 0.0120
42 -305 369 -0.4044 -343 319 -0.3972 0.0072 0.0108
44 -284 348 -0.3792 -323 303 -0.3756 0.0036 0.0036
46 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 4/2/2010 9:51:06 AM
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BRFTVA

SI-46

8/18/2009 10:54:05 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/7/2009 9:22:45 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 687 -690 0.8262 0.0078 0.0546
6 525 -522 0.6282 531 -529 0.6360 0.0078 0.0468
8 318 -316 0.3804 328 -328 0.3936 0.0132 0.0390
10 216 -215 0.2586 217 -218 0.2610 0.0024 0.0258
12 126 -127 0.1518 124 -126 0.1500 -0.0018 0.0234
14 74 -73 0.0882 74 -75 0.0894 0.0012 0.0252
16 -18 21 -0.0234 -20 20 -0.0240 -0.0006 0.0240
18 -103 105 -0.1248 -105 103 -0.1248 0.0000 0.0246
20 -205 204 -0.2454 -206 203 -0.2454 0.0000 0.0246
22 -310 308 -0.3708 -310 306 -0.3696 0.0012 0.0246
24 -414 417 -0.4986 -415 416 -0.4986 0.0000 0.0234
26 -522 527 -0.6294 -525 527 -0.6312 -0.0018 0.0234
28 -538 538 -0.6456 -537 535 -0.6432 0.0024 0.0252
30 -523 526 -0.6294 -522 523 -0.6270 0.0024 0.0228
32 -542 545 -0.6522 -543 544 -0.6522 0.0000 0.0204
34 -519 519 -0.6228 -515 514 -0.6174 0.0054 0.0204
36 -381 382 -0.4578 -378 378 -0.4536 0.0042 0.0150
38 -262 263 -0.3150 -259 258 -0.3102 0.0048 0.0108
40 -164 165 -0.1974 -163 161 -0.1944 0.0030 0.0060
42 -82 82 -0.0984 -81 78 -0.0954 0.0030 0.0030
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 10:54:05 AM



BRFTVA

SI-46

9/10/2009 9:32:14 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/7/2009 9:22:45 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 740 -726 0.8796 0.0612 0.1170
6 525 -522 0.6282 538 -527 0.6390 0.0108 0.0558
8 318 -316 0.3804 335 -325 0.3960 0.0156 0.0450
10 216 -215 0.2586 223 -214 0.2622 0.0036 0.0294
12 126 -127 0.1518 130 -122 0.1512 -0.0006 0.0258
14 74 -73 0.0882 82 -72 0.0924 0.0042 0.0264
16 -18 21 -0.0234 -14 25 -0.0234 0.0000 0.0222
18 -103 105 -0.1248 -98 107 -0.1230 0.0018 0.0222
20 -205 204 -0.2454 -201 208 -0.2454 0.0000 0.0204
22 -310 308 -0.3708 -305 311 -0.3696 0.0012 0.0204
24 -414 417 -0.4986 -410 421 -0.4986 0.0000 0.0192
26 -522 527 -0.6294 -517 531 -0.6288 0.0006 0.0192
28 -538 538 -0.6456 -531 540 -0.6426 0.0030 0.0186
30 -523 526 -0.6294 -518 528 -0.6276 0.0018 0.0156
32 -542 545 -0.6522 -538 550 -0.6528 -0.0006 0.0138
34 -519 519 -0.6228 -513 520 -0.6198 0.0030 0.0144
36 -381 382 -0.4578 -374 384 -0.4548 0.0030 0.0114
38 -262 263 -0.3150 -254 263 -0.3102 0.0048 0.0084
40 -164 165 -0.1974 -158 167 -0.1950 0.0024 0.0036
42 -82 82 -0.0984 -77 85 -0.0972 0.0012 0.0012
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 9:32:14 AM



BRFTVA

SI-46

10/6/2009 11:24:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/7/2009 9:22:45 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1231 -1221 1.4712 0.6528 1.2378
6 525 -522 0.6282 897 -893 1.0740 0.4458 0.5850
8 318 -316 0.3804 382 -374 0.4536 0.0732 0.1392
10 216 -215 0.2586 222 -216 0.2628 0.0042 0.0660
12 126 -127 0.1518 132 -126 0.1548 0.0030 0.0618
14 74 -73 0.0882 82 -77 0.0954 0.0072 0.0588
16 -18 21 -0.0234 -11 18 -0.0174 0.0060 0.0516
18 -103 105 -0.1248 -97 101 -0.1188 0.0060 0.0456
20 -205 204 -0.2454 -198 203 -0.2406 0.0048 0.0396
22 -310 308 -0.3708 -305 308 -0.3678 0.0030 0.0348
24 -414 417 -0.4986 -410 415 -0.4950 0.0036 0.0318
26 -522 527 -0.6294 -515 527 -0.6252 0.0042 0.0282
28 -538 538 -0.6456 -531 535 -0.6396 0.0060 0.0240
30 -523 526 -0.6294 -519 527 -0.6276 0.0018 0.0180
32 -542 545 -0.6522 -540 549 -0.6534 -0.0012 0.0162
34 -519 519 -0.6228 -513 519 -0.6192 0.0036 0.0174
36 -381 382 -0.4578 -375 381 -0.4536 0.0042 0.0138
38 -262 263 -0.3150 -255 262 -0.3102 0.0048 0.0096
40 -164 165 -0.1974 -159 165 -0.1944 0.0030 0.0048
42 -82 82 -0.0984 -77 84 -0.0966 0.0018 0.0018
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/6/2009 11:24:33 AM



BRFTVA

SI-46

8/18/2009 10:54:05 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/7/2009 9:22:55 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 375 -335 0.4260 0.0324 0.0024
6 216 -162 0.2268 199 -145 0.2064 -0.0204 -0.0300
8 143 -78 0.1326 137 -74 0.1266 -0.0060 -0.0096
10 124 -61 0.1110 119 -61 0.1080 -0.0030 -0.0036
12 111 -46 0.0942 109 -47 0.0936 -0.0006 -0.0006
14 34 14 0.0120 32 14 0.0108 -0.0012 0.0000
16 -97 139 -0.1416 -99 140 -0.1434 -0.0018 0.0012
18 -245 293 -0.3228 -246 291 -0.3222 0.0006 0.0030
20 -364 426 -0.4740 -365 423 -0.4728 0.0012 0.0024
22 -420 485 -0.5430 -422 483 -0.5430 0.0000 0.0012
24 -469 533 -0.6012 -471 531 -0.6012 0.0000 0.0012
26 -551 604 -0.6930 -552 602 -0.6924 0.0006 0.0012
28 -543 608 -0.6906 -544 607 -0.6906 0.0000 0.0006
30 -478 513 -0.5946 -477 511 -0.5928 0.0018 0.0006
32 -353 386 -0.4434 -350 381 -0.4386 0.0048 -0.0012
34 -166 198 -0.2184 -161 196 -0.2142 0.0042 -0.0060
36 0 55 0.0000 4 45 -0.0246 0.0000 -0.0102
38 29 27 0.0012 23 26 -0.0018 -0.0030 -0.0102
40 -89 136 -0.1350 -95 137 -0.1392 -0.0042 -0.0072
42 -217 274 -0.2946 -219 277 -0.2976 -0.0030 -0.0030
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 10:54:05 AM



BRFTVA

SI-46

9/10/2009 9:32:14 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/7/2009 9:22:55 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 372 -346 0.4308 0.0372 -0.0348
6 216 -162 0.2268 183 -139 0.1932 -0.0336 -0.0720
8 143 -78 0.1326 136 -71 0.1242 -0.0084 -0.0384
10 124 -61 0.1110 119 -57 0.1056 -0.0054 -0.0300
12 111 -46 0.0942 110 -44 0.0924 -0.0018 -0.0246
14 34 14 0.0120 27 14 0.0078 -0.0042 -0.0228
16 -97 139 -0.1416 -103 142 -0.1470 -0.0054 -0.0186
18 -245 293 -0.3228 -248 294 -0.3252 -0.0024 -0.0132
20 -364 426 -0.4740 -362 425 -0.4722 0.0018 -0.0108
22 -420 485 -0.5430 -419 484 -0.5418 0.0012 -0.0126
24 -469 533 -0.6012 -468 533 -0.6006 0.0006 -0.0138
26 -551 604 -0.6930 -548 603 -0.6906 0.0024 -0.0144
28 -543 608 -0.6906 -544 610 -0.6924 -0.0018 -0.0168
30 -478 513 -0.5946 -478 518 -0.5976 -0.0030 -0.0150
32 -353 386 -0.4434 -352 385 -0.4422 0.0012 -0.0120
34 -166 198 -0.2184 -161 199 -0.2160 0.0024 -0.0132
36 0 55 0.0000 6 51 -0.0270 0.0000 -0.0156
38 29 27 0.0012 19 27 -0.0048 -0.0060 -0.0156
40 -89 136 -0.1350 -94 140 -0.1404 -0.0054 -0.0096
42 -217 274 -0.2946 -219 279 -0.2988 -0.0042 -0.0042
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 9:32:14 AM



BRFTVA

SI-46

10/6/2009 11:24:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/7/2009 9:22:55 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 727 -699 0.8556 0.4620 0.7062
6 216 -162 0.2268 416 -380 0.4776 0.2508 0.2442
8 143 -78 0.1326 147 -81 0.1368 0.0042 -0.0066
10 124 -61 0.1110 122 -60 0.1092 -0.0018 -0.0108
12 111 -46 0.0942 113 -43 0.0936 -0.0006 -0.0090
14 34 14 0.0120 28 8 0.0120 0.0000 -0.0084
16 -97 139 -0.1416 -103 145 -0.1488 -0.0072 -0.0084
18 -245 293 -0.3228 -251 291 -0.3252 -0.0024 -0.0012
20 -364 426 -0.4740 -364 430 -0.4764 -0.0024 0.0012
22 -420 485 -0.5430 -421 486 -0.5442 -0.0012 0.0036
24 -469 533 -0.6012 -468 528 -0.5976 0.0036 0.0048
26 -551 604 -0.6930 -550 606 -0.6936 -0.0006 0.0012
28 -543 608 -0.6906 -545 613 -0.6948 -0.0042 0.0018
30 -478 513 -0.5946 -475 513 -0.5928 0.0018 0.0060
32 -353 386 -0.4434 -353 387 -0.4440 -0.0006 0.0042
34 -166 198 -0.2184 -158 195 -0.2118 0.0066 0.0048
36 0 55 0.0000 0 52 0.0000 0.0000 -0.0018
38 29 27 0.0012 23 14 0.0054 0.0042 -0.0018
40 -89 136 -0.1350 -91 135 -0.1356 -0.0006 -0.0060
42 -217 274 -0.2946 -223 277 -0.3000 -0.0054 -0.0054
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-46

10/6/2009 11:24:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:06 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1231 -1221 1.4712 0.6528 1.2378
6 525 -522 0.6282 897 -893 1.0740 0.4458 0.5850
8 318 -316 0.3804 382 -374 0.4536 0.0732 0.1392
10 216 -215 0.2586 222 -216 0.2628 0.0042 0.0660
12 126 -127 0.1518 132 -126 0.1548 0.0030 0.0618
14 74 -73 0.0882 82 -77 0.0954 0.0072 0.0588
16 -18 21 -0.0234 -11 18 -0.0174 0.0060 0.0516
18 -103 105 -0.1248 -97 101 -0.1188 0.0060 0.0456
20 -205 204 -0.2454 -198 203 -0.2406 0.0048 0.0396
22 -310 308 -0.3708 -305 308 -0.3678 0.0030 0.0348
24 -414 417 -0.4986 -410 415 -0.4950 0.0036 0.0318
26 -522 527 -0.6294 -515 527 -0.6252 0.0042 0.0282
28 -538 538 -0.6456 -531 535 -0.6396 0.0060 0.0240
30 -523 526 -0.6294 -519 527 -0.6276 0.0018 0.0180
32 -542 545 -0.6522 -540 549 -0.6534 -0.0012 0.0162
34 -519 519 -0.6228 -513 519 -0.6192 0.0036 0.0174
36 -381 382 -0.4578 -375 381 -0.4536 0.0042 0.0138
38 -262 263 -0.3150 -255 262 -0.3102 0.0048 0.0096
40 -164 165 -0.1974 -159 165 -0.1944 0.0030 0.0048
42 -82 82 -0.0984 -77 84 -0.0966 0.0018 0.0018
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/6/2009 11:24:33 AM



BRFTVA

SI-46

10/14/2009 10:26:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:06 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1290 -1281 1.5426 0.7242 1.4094
6 525 -522 0.6282 958 -943 1.1406 0.5124 0.6852
8 318 -316 0.3804 390 -379 0.4614 0.0810 0.1728
10 216 -215 0.2586 226 -214 0.2640 0.0054 0.0918
12 126 -127 0.1518 135 -125 0.1560 0.0042 0.0864
14 74 -73 0.0882 85 -73 0.0948 0.0066 0.0822
16 -18 21 -0.0234 -6 19 -0.0150 0.0084 0.0756
18 -103 105 -0.1248 -90 103 -0.1158 0.0090 0.0672
20 -205 204 -0.2454 -192 204 -0.2376 0.0078 0.0582
22 -310 308 -0.3708 -299 310 -0.3654 0.0054 0.0504
24 -414 417 -0.4986 -405 419 -0.4944 0.0042 0.0450
26 -522 527 -0.6294 -513 528 -0.6246 0.0048 0.0408
28 -538 538 -0.6456 -527 538 -0.6390 0.0066 0.0360
30 -523 526 -0.6294 -513 528 -0.6246 0.0048 0.0294
32 -542 545 -0.6522 -535 550 -0.6510 0.0012 0.0246
34 -519 519 -0.6228 -510 521 -0.6186 0.0042 0.0234
36 -381 382 -0.4578 -371 383 -0.4524 0.0054 0.0192
38 -262 263 -0.3150 -251 263 -0.3084 0.0066 0.0138
40 -164 165 -0.1974 -154 167 -0.1926 0.0048 0.0072
42 -82 82 -0.0984 -74 86 -0.0960 0.0024 0.0024
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/14/2009 10:26:58 AM



BRFTVA

SI-46

10/19/2009 10:16:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:06 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1309 -1298 1.5642 0.7458 1.4040
6 525 -522 0.6282 967 -950 1.1502 0.5220 0.6582
8 318 -316 0.3804 390 -374 0.4584 0.0780 0.1362
10 216 -215 0.2586 224 -209 0.2598 0.0012 0.0582
12 126 -127 0.1518 135 -121 0.1536 0.0018 0.0570
14 74 -73 0.0882 85 -70 0.0930 0.0048 0.0552
16 -18 21 -0.0234 -6 24 -0.0180 0.0054 0.0504
18 -103 105 -0.1248 -90 108 -0.1188 0.0060 0.0450
20 -205 204 -0.2454 -192 209 -0.2406 0.0048 0.0390
22 -310 308 -0.3708 -300 315 -0.3690 0.0018 0.0342
24 -414 417 -0.4986 -405 423 -0.4968 0.0018 0.0324
26 -522 527 -0.6294 -511 531 -0.6252 0.0042 0.0306
28 -538 538 -0.6456 -525 542 -0.6402 0.0054 0.0264
30 -523 526 -0.6294 -513 531 -0.6264 0.0030 0.0210
32 -542 545 -0.6522 -535 554 -0.6534 -0.0012 0.0180
34 -519 519 -0.6228 -508 525 -0.6198 0.0030 0.0192
36 -381 382 -0.4578 -368 386 -0.4524 0.0054 0.0162
38 -262 263 -0.3150 -250 266 -0.3096 0.0054 0.0108
40 -164 165 -0.1974 -153 169 -0.1932 0.0042 0.0054
42 -82 82 -0.0984 -73 89 -0.0972 0.0012 0.0012
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/19/2009 10:16:52 AM



BRFTVA

SI-46

10/28/2009 10:20:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:06 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1305 -1307 1.5672 0.7488 1.3632
6 525 -522 0.6282 962 -954 1.1496 0.5214 0.6144
8 318 -316 0.3804 385 -378 0.4578 0.0774 0.0930
10 216 -215 0.2586 217 -211 0.2568 -0.0018 0.0156
12 126 -127 0.1518 127 -122 0.1494 -0.0024 0.0174
14 74 -73 0.0882 78 -72 0.0900 0.0018 0.0198
16 -18 21 -0.0234 -14 22 -0.0216 0.0018 0.0180
18 -103 105 -0.1248 -98 106 -0.1224 0.0024 0.0162
20 -205 204 -0.2454 -200 206 -0.2436 0.0018 0.0138
22 -310 308 -0.3708 -307 311 -0.3708 0.0000 0.0120
24 -414 417 -0.4986 -411 419 -0.4980 0.0006 0.0120
26 -522 527 -0.6294 -518 528 -0.6276 0.0018 0.0114
28 -538 538 -0.6456 -532 538 -0.6420 0.0036 0.0096
30 -523 526 -0.6294 -519 529 -0.6288 0.0006 0.0060
32 -542 545 -0.6522 -541 551 -0.6552 -0.0030 0.0054
34 -519 519 -0.6228 -515 522 -0.6222 0.0006 0.0084
36 -381 382 -0.4578 -374 383 -0.4542 0.0036 0.0078
38 -262 263 -0.3150 -256 263 -0.3114 0.0036 0.0042
40 -164 165 -0.1974 -160 167 -0.1962 0.0012 0.0006
42 -82 82 -0.0984 -79 86 -0.0990 -0.0006 -0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 10/28/2009 10:20:49 AM



BRFTVA

SI-46

11/3/2009 11:45:09 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:06 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1314 -1305 1.5714 0.7530 1.3710
6 525 -522 0.6282 965 -948 1.1478 0.5196 0.6180
8 318 -316 0.3804 388 -373 0.4566 0.0762 0.0984
10 216 -215 0.2586 220 -207 0.2562 -0.0024 0.0222
12 126 -127 0.1518 131 -119 0.1500 -0.0018 0.0246
14 74 -73 0.0882 82 -68 0.0900 0.0018 0.0264
16 -18 21 -0.0234 -10 25 -0.0210 0.0024 0.0246
18 -103 105 -0.1248 -94 109 -0.1218 0.0030 0.0222
20 -205 204 -0.2454 -196 210 -0.2436 0.0018 0.0192
22 -310 308 -0.3708 -302 317 -0.3714 -0.0006 0.0174
24 -414 417 -0.4986 -406 422 -0.4968 0.0018 0.0180
26 -522 527 -0.6294 -514 530 -0.6264 0.0030 0.0162
28 -538 538 -0.6456 -528 541 -0.6414 0.0042 0.0132
30 -523 526 -0.6294 -515 531 -0.6276 0.0018 0.0090
32 -542 545 -0.6522 -537 554 -0.6546 -0.0024 0.0072
34 -519 519 -0.6228 -511 524 -0.6210 0.0018 0.0096
36 -381 382 -0.4578 -373 386 -0.4554 0.0024 0.0078
38 -262 263 -0.3150 -251 265 -0.3096 0.0054 0.0054
40 -164 165 -0.1974 -155 170 -0.1950 0.0024 0.0000
42 -82 82 -0.0984 -78 90 -0.1008 -0.0024 -0.0024
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 11/3/2009 11:45:09 AM



BRFTVA

SI-46

10/6/2009 11:24:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:18 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 727 -699 0.8556 0.4620 0.7062
6 216 -162 0.2268 416 -380 0.4776 0.2508 0.2442
8 143 -78 0.1326 147 -81 0.1368 0.0042 -0.0066
10 124 -61 0.1110 122 -60 0.1092 -0.0018 -0.0108
12 111 -46 0.0942 113 -43 0.0936 -0.0006 -0.0090
14 34 14 0.0120 28 8 0.0120 0.0000 -0.0084
16 -97 139 -0.1416 -103 145 -0.1488 -0.0072 -0.0084
18 -245 293 -0.3228 -251 291 -0.3252 -0.0024 -0.0012
20 -364 426 -0.4740 -364 430 -0.4764 -0.0024 0.0012
22 -420 485 -0.5430 -421 486 -0.5442 -0.0012 0.0036
24 -469 533 -0.6012 -468 528 -0.5976 0.0036 0.0048
26 -551 604 -0.6930 -550 606 -0.6936 -0.0006 0.0012
28 -543 608 -0.6906 -545 613 -0.6948 -0.0042 0.0018
30 -478 513 -0.5946 -475 513 -0.5928 0.0018 0.0060
32 -353 386 -0.4434 -353 387 -0.4440 -0.0006 0.0042
34 -166 198 -0.2184 -158 195 -0.2118 0.0066 0.0048
36 0 55 0.0000 0 52 0.0000 0.0000 -0.0018
38 29 27 0.0012 23 14 0.0054 0.0042 -0.0018
40 -89 136 -0.1350 -91 135 -0.1356 -0.0006 -0.0060
42 -217 274 -0.2946 -223 277 -0.3000 -0.0054 -0.0054
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/6/2009 11:24:33 AM



BRFTVA

SI-46

10/14/2009 10:26:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:18 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 774 -738 0.9072 0.5136 0.8040
6 216 -162 0.2268 458 -422 0.5280 0.3012 0.2904
8 143 -78 0.1326 150 -89 0.1434 0.0108 -0.0108
10 124 -61 0.1110 121 -59 0.1080 -0.0030 -0.0216
12 111 -46 0.0942 111 -47 0.0948 0.0006 -0.0186
14 34 14 0.0120 31 12 0.0114 -0.0006 -0.0192
16 -97 139 -0.1416 -102 141 -0.1458 -0.0042 -0.0186
18 -245 293 -0.3228 -247 291 -0.3228 0.0000 -0.0144
20 -364 426 -0.4740 -367 425 -0.4752 -0.0012 -0.0144
22 -420 485 -0.5430 -423 485 -0.5448 -0.0018 -0.0132
24 -469 533 -0.6012 -467 530 -0.5982 0.0030 -0.0114
26 -551 604 -0.6930 -553 603 -0.6936 -0.0006 -0.0144
28 -543 608 -0.6906 -550 610 -0.6960 -0.0054 -0.0138
30 -478 513 -0.5946 -481 513 -0.5964 -0.0018 -0.0084
32 -353 386 -0.4434 -355 382 -0.4422 0.0012 -0.0066
34 -166 198 -0.2184 -163 195 -0.2148 0.0036 -0.0078
36 0 55 0.0000 5 47 -0.0252 0.0000 -0.0114
38 29 27 0.0012 21 24 -0.0018 -0.0030 -0.0114
40 -89 136 -0.1350 -95 136 -0.1386 -0.0036 -0.0084
42 -217 274 -0.2946 -222 277 -0.2994 -0.0048 -0.0048
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/14/2009 10:26:58 AM



BRFTVA

SI-46

10/19/2009 10:16:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:19 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 804 -761 0.9390 0.5454 0.8646
6 216 -162 0.2268 477 -439 0.5496 0.3228 0.3192
8 143 -78 0.1326 154 -90 0.1464 0.0138 -0.0036
10 124 -61 0.1110 123 -57 0.1080 -0.0030 -0.0174
12 111 -46 0.0942 114 -43 0.0942 0.0000 -0.0144
14 34 14 0.0120 35 13 0.0132 0.0012 -0.0144
16 -97 139 -0.1416 -98 144 -0.1452 -0.0036 -0.0156
18 -245 293 -0.3228 -246 293 -0.3234 -0.0006 -0.0120
20 -364 426 -0.4740 -365 427 -0.4752 -0.0012 -0.0114
22 -420 485 -0.5430 -419 487 -0.5436 -0.0006 -0.0102
24 -469 533 -0.6012 -465 531 -0.5976 0.0036 -0.0096
26 -551 604 -0.6930 -550 607 -0.6942 -0.0012 -0.0132
28 -543 608 -0.6906 -547 614 -0.6966 -0.0060 -0.0120
30 -478 513 -0.5946 -478 516 -0.5964 -0.0018 -0.0060
32 -353 386 -0.4434 -352 384 -0.4416 0.0018 -0.0042
34 -166 198 -0.2184 -159 199 -0.2148 0.0036 -0.0060
36 0 55 0.0000 9 50 -0.0246 0.0000 -0.0096
38 29 27 0.0012 27 26 0.0006 -0.0006 -0.0096
40 -89 136 -0.1350 -91 139 -0.1380 -0.0030 -0.0090
42 -217 274 -0.2946 -221 280 -0.3006 -0.0060 -0.0060
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/19/2009 10:16:52 AM



BRFTVA

SI-46

10/28/2009 10:20:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:19 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 808 -760 0.9408 0.5472 0.8286
6 216 -162 0.2268 476 -438 0.5484 0.3216 0.2814
8 143 -78 0.1326 154 -87 0.1446 0.0120 -0.0402
10 124 -61 0.1110 123 -53 0.1056 -0.0054 -0.0522
12 111 -46 0.0942 114 -39 0.0918 -0.0024 -0.0468
14 34 14 0.0120 36 17 0.0114 -0.0006 -0.0444
16 -97 139 -0.1416 -97 149 -0.1476 -0.0060 -0.0438
18 -245 293 -0.3228 -243 297 -0.3240 -0.0012 -0.0378
20 -364 426 -0.4740 -366 433 -0.4794 -0.0054 -0.0366
22 -420 485 -0.5430 -421 491 -0.5472 -0.0042 -0.0312
24 -469 533 -0.6012 -467 537 -0.6024 -0.0012 -0.0270
26 -551 604 -0.6930 -549 610 -0.6954 -0.0024 -0.0258
28 -543 608 -0.6906 -547 618 -0.6990 -0.0084 -0.0234
30 -478 513 -0.5946 -477 516 -0.5958 -0.0012 -0.0150
32 -353 386 -0.4434 -352 389 -0.4446 -0.0012 -0.0138
34 -166 198 -0.2184 -158 198 -0.2136 0.0048 -0.0126
36 0 55 0.0000 10 52 -0.0252 0.0000 -0.0174
38 29 27 0.0012 26 31 -0.0030 -0.0042 -0.0174
40 -89 136 -0.1350 -90 144 -0.1404 -0.0054 -0.0132
42 -217 274 -0.2946 -221 283 -0.3024 -0.0078 -0.0078
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 10/28/2009 10:20:49 AM



BRFTVA

SI-46

11/3/2009 11:45:09 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/5/2009 8:16:19 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 807 -769 0.9456 0.5520 0.8646
6 216 -162 0.2268 476 -443 0.5514 0.3246 0.3126
8 143 -78 0.1326 152 -93 0.1470 0.0144 -0.0120
10 124 -61 0.1110 121 -58 0.1074 -0.0036 -0.0264
12 111 -46 0.0942 111 -46 0.0942 0.0000 -0.0228
14 34 14 0.0120 33 11 0.0132 0.0012 -0.0228
16 -97 139 -0.1416 -101 143 -0.1464 -0.0048 -0.0240
18 -245 293 -0.3228 -246 290 -0.3216 0.0012 -0.0192
20 -364 426 -0.4740 -369 427 -0.4776 -0.0036 -0.0204
22 -420 485 -0.5430 -423 485 -0.5448 -0.0018 -0.0168
24 -469 533 -0.6012 -469 530 -0.5994 0.0018 -0.0150
26 -551 604 -0.6930 -551 604 -0.6930 0.0000 -0.0168
28 -543 608 -0.6906 -550 613 -0.6978 -0.0072 -0.0168
30 -478 513 -0.5946 -481 514 -0.5970 -0.0024 -0.0096
32 -353 386 -0.4434 -355 384 -0.4434 0.0000 -0.0072
34 -166 198 -0.2184 -162 194 -0.2136 0.0048 -0.0072
36 0 55 0.0000 6 47 -0.0246 0.0000 -0.0120
38 29 27 0.0012 23 25 -0.0012 -0.0024 -0.0120
40 -89 136 -0.1350 -95 137 -0.1392 -0.0042 -0.0096
42 -217 274 -0.2946 -222 278 -0.3000 -0.0054 -0.0054
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 11/3/2009 11:45:09 AM
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BRFTVA

SI-46

11/3/2009 11:45:09 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:39 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1314 -1305 1.5714 0.7530 1.3710
6 525 -522 0.6282 965 -948 1.1478 0.5196 0.6180
8 318 -316 0.3804 388 -373 0.4566 0.0762 0.0984
10 216 -215 0.2586 220 -207 0.2562 -0.0024 0.0222
12 126 -127 0.1518 131 -119 0.1500 -0.0018 0.0246
14 74 -73 0.0882 82 -68 0.0900 0.0018 0.0264
16 -18 21 -0.0234 -10 25 -0.0210 0.0024 0.0246
18 -103 105 -0.1248 -94 109 -0.1218 0.0030 0.0222
20 -205 204 -0.2454 -196 210 -0.2436 0.0018 0.0192
22 -310 308 -0.3708 -302 317 -0.3714 -0.0006 0.0174
24 -414 417 -0.4986 -406 422 -0.4968 0.0018 0.0180
26 -522 527 -0.6294 -514 530 -0.6264 0.0030 0.0162
28 -538 538 -0.6456 -528 541 -0.6414 0.0042 0.0132
30 -523 526 -0.6294 -515 531 -0.6276 0.0018 0.0090
32 -542 545 -0.6522 -537 554 -0.6546 -0.0024 0.0072
34 -519 519 -0.6228 -511 524 -0.6210 0.0018 0.0096
36 -381 382 -0.4578 -373 386 -0.4554 0.0024 0.0078
38 -262 263 -0.3150 -251 265 -0.3096 0.0054 0.0054
40 -164 165 -0.1974 -155 170 -0.1950 0.0024 0.0000
42 -82 82 -0.0984 -78 90 -0.1008 -0.0024 -0.0024
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/3/2009 11:45:09 AM



BRFTVA

SI-46

11/13/2009 9:46:29 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:39 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1311 -1302 1.5678 0.7494 1.3560
6 525 -522 0.6282 955 -946 1.1406 0.5124 0.6066
8 318 -316 0.3804 383 -371 0.4524 0.0720 0.0942
10 216 -215 0.2586 216 -206 0.2532 -0.0054 0.0222
12 126 -127 0.1518 129 -119 0.1488 -0.0030 0.0276
14 74 -73 0.0882 80 -69 0.0894 0.0012 0.0306
16 -18 21 -0.0234 -12 25 -0.0222 0.0012 0.0294
18 -103 105 -0.1248 -97 109 -0.1236 0.0012 0.0282
20 -205 204 -0.2454 -199 209 -0.2448 0.0006 0.0270
22 -310 308 -0.3708 -305 315 -0.3720 -0.0012 0.0264
24 -414 417 -0.4986 -408 421 -0.4974 0.0012 0.0276
26 -522 527 -0.6294 -515 529 -0.6264 0.0030 0.0264
28 -538 538 -0.6456 -529 539 -0.6408 0.0048 0.0234
30 -523 526 -0.6294 -517 530 -0.6282 0.0012 0.0186
32 -542 545 -0.6522 -538 553 -0.6546 -0.0024 0.0174
34 -519 519 -0.6228 -511 522 -0.6198 0.0030 0.0198
36 -381 382 -0.4578 -370 383 -0.4518 0.0060 0.0168
38 -262 263 -0.3150 -251 263 -0.3084 0.0066 0.0108
40 -164 165 -0.1974 -154 167 -0.1926 0.0048 0.0042
42 -82 82 -0.0984 -75 90 -0.0990 -0.0006 -0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/13/2009 9:46:29 AM



BRFTVA

SI-46

11/20/2009 11:43:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:40 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1315 -1308 1.5738 0.7554 1.3512
6 525 -522 0.6282 957 -947 1.1424 0.5142 0.5958
8 318 -316 0.3804 383 -373 0.4536 0.0732 0.0816
10 216 -215 0.2586 213 -202 0.2490 -0.0096 0.0084
12 126 -127 0.1518 126 -116 0.1452 -0.0066 0.0180
14 74 -73 0.0882 79 -68 0.0882 0.0000 0.0246
16 -18 21 -0.0234 -12 25 -0.0222 0.0012 0.0246
18 -103 105 -0.1248 -97 108 -0.1230 0.0018 0.0234
20 -205 204 -0.2454 -199 209 -0.2448 0.0006 0.0216
22 -310 308 -0.3708 -305 314 -0.3714 -0.0006 0.0210
24 -414 417 -0.4986 -408 420 -0.4968 0.0018 0.0216
26 -522 527 -0.6294 -513 529 -0.6252 0.0042 0.0198
28 -538 538 -0.6456 -530 540 -0.6420 0.0036 0.0156
30 -523 526 -0.6294 -517 530 -0.6282 0.0012 0.0120
32 -542 545 -0.6522 -538 552 -0.6540 -0.0018 0.0108
34 -519 519 -0.6228 -512 522 -0.6204 0.0024 0.0126
36 -381 382 -0.4578 -373 384 -0.4542 0.0036 0.0102
38 -262 263 -0.3150 -254 263 -0.3102 0.0048 0.0066
40 -164 165 -0.1974 -157 167 -0.1944 0.0030 0.0018
42 -82 82 -0.0984 -77 89 -0.0996 -0.0012 -0.0012
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/20/2009 11:43:39 AM



BRFTVA

SI-46

11/24/2009 11:45:51 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:40 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1307 -1306 1.5678 0.7494 1.3344
6 525 -522 0.6282 950 -939 1.1334 0.5052 0.5850
8 318 -316 0.3804 380 -370 0.4500 0.0696 0.0798
10 216 -215 0.2586 210 -203 0.2478 -0.0108 0.0102
12 126 -127 0.1518 125 -117 0.1452 -0.0066 0.0210
14 74 -73 0.0882 77 -69 0.0876 -0.0006 0.0276
16 -18 21 -0.0234 -14 25 -0.0234 0.0000 0.0282
18 -103 105 -0.1248 -99 108 -0.1242 0.0006 0.0282
20 -205 204 -0.2454 -202 209 -0.2466 -0.0012 0.0276
22 -310 308 -0.3708 -309 315 -0.3744 -0.0036 0.0288
24 -414 417 -0.4986 -410 420 -0.4980 0.0006 0.0324
26 -522 527 -0.6294 -517 527 -0.6264 0.0030 0.0318
28 -538 538 -0.6456 -529 538 -0.6402 0.0054 0.0288
30 -523 526 -0.6294 -518 528 -0.6276 0.0018 0.0234
32 -542 545 -0.6522 -540 550 -0.6540 -0.0018 0.0216
34 -519 519 -0.6228 -510 519 -0.6174 0.0054 0.0234
36 -381 382 -0.4578 -370 381 -0.4506 0.0072 0.0180
38 -262 263 -0.3150 -254 261 -0.3090 0.0060 0.0108
40 -164 165 -0.1974 -157 165 -0.1932 0.0042 0.0048
42 -82 82 -0.0984 -77 86 -0.0978 0.0006 0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 11/24/2009 11:45:51 AM



BRFTVA

SI-46

12/3/2009 11:51:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:40 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1320 -1315 1.5810 0.7626 1.3404
6 525 -522 0.6282 954 -946 1.1400 0.5118 0.5778
8 318 -316 0.3804 378 -370 0.4488 0.0684 0.0660
10 216 -215 0.2586 207 -202 0.2454 -0.0132 -0.0024
12 126 -127 0.1518 122 -117 0.1434 -0.0084 0.0108
14 74 -73 0.0882 74 -69 0.0858 -0.0024 0.0192
16 -18 21 -0.0234 -15 25 -0.0240 -0.0006 0.0216
18 -103 105 -0.1248 -99 107 -0.1236 0.0012 0.0222
20 -205 204 -0.2454 -202 209 -0.2466 -0.0012 0.0210
22 -310 308 -0.3708 -309 314 -0.3738 -0.0030 0.0222
24 -414 417 -0.4986 -410 419 -0.4974 0.0012 0.0252
26 -522 527 -0.6294 -517 528 -0.6270 0.0024 0.0240
28 -538 538 -0.6456 -531 538 -0.6414 0.0042 0.0216
30 -523 526 -0.6294 -518 527 -0.6270 0.0024 0.0174
32 -542 545 -0.6522 -540 550 -0.6540 -0.0018 0.0150
34 -519 519 -0.6228 -514 520 -0.6204 0.0024 0.0168
36 -381 382 -0.4578 -371 382 -0.4518 0.0060 0.0144
38 -262 263 -0.3150 -254 262 -0.3096 0.0054 0.0084
40 -164 165 -0.1974 -157 166 -0.1938 0.0036 0.0030
42 -82 82 -0.0984 -78 87 -0.0990 -0.0006 -0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 12/3/2009 11:51:52 AM



BRFTVA

SI-46

11/3/2009 11:45:09 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 807 -769 0.9456 0.5520 0.8646
6 216 -162 0.2268 476 -443 0.5514 0.3246 0.3126
8 143 -78 0.1326 152 -93 0.1470 0.0144 -0.0120
10 124 -61 0.1110 121 -58 0.1074 -0.0036 -0.0264
12 111 -46 0.0942 111 -46 0.0942 0.0000 -0.0228
14 34 14 0.0120 33 11 0.0132 0.0012 -0.0228
16 -97 139 -0.1416 -101 143 -0.1464 -0.0048 -0.0240
18 -245 293 -0.3228 -246 290 -0.3216 0.0012 -0.0192
20 -364 426 -0.4740 -369 427 -0.4776 -0.0036 -0.0204
22 -420 485 -0.5430 -423 485 -0.5448 -0.0018 -0.0168
24 -469 533 -0.6012 -469 530 -0.5994 0.0018 -0.0150
26 -551 604 -0.6930 -551 604 -0.6930 0.0000 -0.0168
28 -543 608 -0.6906 -550 613 -0.6978 -0.0072 -0.0168
30 -478 513 -0.5946 -481 514 -0.5970 -0.0024 -0.0096
32 -353 386 -0.4434 -355 384 -0.4434 0.0000 -0.0072
34 -166 198 -0.2184 -162 194 -0.2136 0.0048 -0.0072
36 0 55 0.0000 6 47 -0.0246 0.0000 -0.0120
38 29 27 0.0012 23 25 -0.0012 -0.0024 -0.0120
40 -89 136 -0.1350 -95 137 -0.1392 -0.0042 -0.0096
42 -217 274 -0.2946 -222 278 -0.3000 -0.0054 -0.0054
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/3/2009 11:45:09 AM



BRFTVA

SI-46

11/13/2009 9:46:29 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 808 -772 0.9480 0.5544 0.8742
6 216 -162 0.2268 473 -442 0.5490 0.3222 0.3198
8 143 -78 0.1326 154 -90 0.1464 0.0138 -0.0024
10 124 -61 0.1110 124 -57 0.1086 -0.0024 -0.0162
12 111 -46 0.0942 114 -45 0.0954 0.0012 -0.0138
14 34 14 0.0120 31 11 0.0120 0.0000 -0.0150
16 -97 139 -0.1416 -102 146 -0.1488 -0.0072 -0.0150
18 -245 293 -0.3228 -247 294 -0.3246 -0.0018 -0.0078
20 -364 426 -0.4740 -365 429 -0.4764 -0.0024 -0.0060
22 -420 485 -0.5430 -420 487 -0.5442 -0.0012 -0.0036
24 -469 533 -0.6012 -464 531 -0.5970 0.0042 -0.0024
26 -551 604 -0.6930 -547 605 -0.6912 0.0018 -0.0066
28 -543 608 -0.6906 -546 613 -0.6954 -0.0048 -0.0084
30 -478 513 -0.5946 -477 515 -0.5952 -0.0006 -0.0036
32 -353 386 -0.4434 -353 384 -0.4422 0.0012 -0.0030
34 -166 198 -0.2184 -158 195 -0.2118 0.0066 -0.0042
36 0 55 0.0000 10 49 -0.0234 0.0000 -0.0108
38 29 27 0.0012 26 26 0.0000 -0.0012 -0.0108
40 -89 136 -0.1350 -91 140 -0.1386 -0.0036 -0.0096
42 -217 274 -0.2946 -219 282 -0.3006 -0.0060 -0.0060
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/13/2009 9:46:29 AM



BRFTVA

SI-46

11/20/2009 11:43:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 822 -777 0.9594 0.5658 0.8616
6 216 -162 0.2268 478 -442 0.5520 0.3252 0.2958
8 143 -78 0.1326 158 -90 0.1488 0.0162 -0.0294
10 124 -61 0.1110 123 -54 0.1062 -0.0048 -0.0456
12 111 -46 0.0942 115 -43 0.0948 0.0006 -0.0408
14 34 14 0.0120 33 15 0.0108 -0.0012 -0.0414
16 -97 139 -0.1416 -103 147 -0.1500 -0.0084 -0.0402
18 -245 293 -0.3228 -249 297 -0.3276 -0.0048 -0.0318
20 -364 426 -0.4740 -365 432 -0.4782 -0.0042 -0.0270
22 -420 485 -0.5430 -420 490 -0.5460 -0.0030 -0.0228
24 -469 533 -0.6012 -462 533 -0.5970 0.0042 -0.0198
26 -551 604 -0.6930 -545 607 -0.6912 0.0018 -0.0240
28 -543 608 -0.6906 -548 618 -0.6996 -0.0090 -0.0258
30 -478 513 -0.5946 -479 517 -0.5976 -0.0030 -0.0168
32 -353 386 -0.4434 -357 389 -0.4476 -0.0042 -0.0138
34 -166 198 -0.2184 -161 199 -0.2160 0.0024 -0.0096
36 0 55 0.0000 8 52 -0.0264 0.0000 -0.0120
38 29 27 0.0012 25 27 -0.0012 -0.0024 -0.0120
40 -89 136 -0.1350 -92 141 -0.1398 -0.0048 -0.0096
42 -217 274 -0.2946 -218 281 -0.2994 -0.0048 -0.0048
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/20/2009 11:43:39 AM



BRFTVA

SI-46

11/24/2009 11:45:51 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 825 -780 0.9630 0.5694 0.8628
6 216 -162 0.2268 474 -443 0.5502 0.3234 0.2934
8 143 -78 0.1326 157 -91 0.1488 0.0162 -0.0300
10 124 -61 0.1110 124 -57 0.1086 -0.0024 -0.0462
12 111 -46 0.0942 115 -43 0.0948 0.0006 -0.0438
14 34 14 0.0120 36 14 0.0132 0.0012 -0.0444
16 -97 139 -0.1416 -100 151 -0.1506 -0.0090 -0.0456
18 -245 293 -0.3228 -247 298 -0.3270 -0.0042 -0.0366
20 -364 426 -0.4740 -367 431 -0.4788 -0.0048 -0.0324
22 -420 485 -0.5430 -421 489 -0.5460 -0.0030 -0.0276
24 -469 533 -0.6012 -466 532 -0.5988 0.0024 -0.0246
26 -551 604 -0.6930 -550 608 -0.6948 -0.0018 -0.0270
28 -543 608 -0.6906 -548 616 -0.6984 -0.0078 -0.0252
30 -478 513 -0.5946 -479 518 -0.5982 -0.0036 -0.0174
32 -353 386 -0.4434 -351 386 -0.4422 0.0012 -0.0138
34 -166 198 -0.2184 -160 199 -0.2154 0.0030 -0.0150
36 0 55 0.0000 10 50 -0.0240 0.0000 -0.0180
38 29 27 0.0012 25 29 -0.0024 -0.0036 -0.0180
40 -89 136 -0.1350 -93 142 -0.1410 -0.0060 -0.0144
42 -217 274 -0.2946 -220 285 -0.3030 -0.0084 -0.0084
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 11/24/2009 11:45:51 AM



BRFTVA

SI-46

12/3/2009 11:51:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 12/3/2009 3:25:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 831 -781 0.9672 0.5736 0.8892
6 216 -162 0.2268 479 -445 0.5544 0.3276 0.3156
8 143 -78 0.1326 157 -92 0.1494 0.0168 -0.0120
10 124 -61 0.1110 124 -57 0.1086 -0.0024 -0.0288
12 111 -46 0.0942 117 -46 0.0978 0.0036 -0.0264
14 34 14 0.0120 39 13 0.0156 0.0036 -0.0300
16 -97 139 -0.1416 -98 151 -0.1494 -0.0078 -0.0336
18 -245 293 -0.3228 -246 298 -0.3264 -0.0036 -0.0258
20 -364 426 -0.4740 -366 429 -0.4770 -0.0030 -0.0222
22 -420 485 -0.5430 -422 490 -0.5472 -0.0042 -0.0192
24 -469 533 -0.6012 -464 531 -0.5970 0.0042 -0.0150
26 -551 604 -0.6930 -547 606 -0.6918 0.0012 -0.0192
28 -543 608 -0.6906 -547 615 -0.6972 -0.0066 -0.0204
30 -478 513 -0.5946 -480 519 -0.5994 -0.0048 -0.0138
32 -353 386 -0.4434 -353 385 -0.4428 0.0006 -0.0090
34 -166 198 -0.2184 -159 198 -0.2142 0.0042 -0.0096
36 0 55 0.0000 9 50 -0.0246 0.0000 -0.0138
38 29 27 0.0012 26 27 -0.0006 -0.0018 -0.0138
40 -89 136 -0.1350 -93 139 -0.1392 -0.0042 -0.0120
42 -217 274 -0.2946 -221 283 -0.3024 -0.0078 -0.0078
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 12/3/2009 11:51:52 AM
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BRFTVA

SI-46

12/3/2009 11:51:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 1/4/2010 2:37:53 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1320 -1315 1.5810 0.7626 1.3404
6 525 -522 0.6282 954 -946 1.1400 0.5118 0.5778
8 318 -316 0.3804 378 -370 0.4488 0.0684 0.0660
10 216 -215 0.2586 207 -202 0.2454 -0.0132 -0.0024
12 126 -127 0.1518 122 -117 0.1434 -0.0084 0.0108
14 74 -73 0.0882 74 -69 0.0858 -0.0024 0.0192
16 -18 21 -0.0234 -15 25 -0.0240 -0.0006 0.0216
18 -103 105 -0.1248 -99 107 -0.1236 0.0012 0.0222
20 -205 204 -0.2454 -202 209 -0.2466 -0.0012 0.0210
22 -310 308 -0.3708 -309 314 -0.3738 -0.0030 0.0222
24 -414 417 -0.4986 -410 419 -0.4974 0.0012 0.0252
26 -522 527 -0.6294 -517 528 -0.6270 0.0024 0.0240
28 -538 538 -0.6456 -531 538 -0.6414 0.0042 0.0216
30 -523 526 -0.6294 -518 527 -0.6270 0.0024 0.0174
32 -542 545 -0.6522 -540 550 -0.6540 -0.0018 0.0150
34 -519 519 -0.6228 -514 520 -0.6204 0.0024 0.0168
36 -381 382 -0.4578 -371 382 -0.4518 0.0060 0.0144
38 -262 263 -0.3150 -254 262 -0.3096 0.0054 0.0084
40 -164 165 -0.1974 -157 166 -0.1938 0.0036 0.0030
42 -82 82 -0.0984 -78 87 -0.0990 -0.0006 -0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/3/2009 11:51:52 AM



BRFTVA

SI-46

12/18/2009 1:38:34 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 1/4/2010 2:37:53 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 2536 -2558 3.0564 2.2380 4.4178
6 525 -522 0.6282 1982 -2129 2.4666 1.8384 2.1798
8 318 -316 0.3804 592 -606 0.7188 0.3384 0.3414
10 216 -215 0.2586 167 -168 0.2010 -0.0576 0.0030
12 126 -127 0.1518 104 -107 0.1266 -0.0252 0.0606
14 74 -73 0.0882 71 -73 0.0864 -0.0018 0.0858
16 -18 21 -0.0234 -14 13 -0.0162 0.0072 0.0876
18 -103 105 -0.1248 -96 94 -0.1140 0.0108 0.0804
20 -205 204 -0.2454 -199 198 -0.2382 0.0072 0.0696
22 -310 308 -0.3708 -305 302 -0.3642 0.0066 0.0624
24 -414 417 -0.4986 -408 406 -0.4884 0.0102 0.0558
26 -522 527 -0.6294 -519 515 -0.6204 0.0090 0.0456
28 -538 538 -0.6456 -531 530 -0.6366 0.0090 0.0366
30 -523 526 -0.6294 -523 520 -0.6258 0.0036 0.0276
32 -542 545 -0.6522 -545 542 -0.6522 0.0000 0.0240
34 -519 519 -0.6228 -518 515 -0.6198 0.0030 0.0240
36 -381 382 -0.4578 -376 375 -0.4506 0.0072 0.0210
38 -262 263 -0.3150 -257 255 -0.3072 0.0078 0.0138
40 -164 165 -0.1974 -161 160 -0.1926 0.0048 0.0060
42 -82 82 -0.0984 -82 80 -0.0972 0.0012 0.0012
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 12/18/2009 1:38:34 PM



BRFTVA

SI-46

12/3/2009 11:51:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 1/4/2010 2:38:03 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 831 -781 0.9672 0.5736 0.8892
6 216 -162 0.2268 479 -445 0.5544 0.3276 0.3156
8 143 -78 0.1326 157 -92 0.1494 0.0168 -0.0120
10 124 -61 0.1110 124 -57 0.1086 -0.0024 -0.0288
12 111 -46 0.0942 117 -46 0.0978 0.0036 -0.0264
14 34 14 0.0120 39 13 0.0156 0.0036 -0.0300
16 -97 139 -0.1416 -98 151 -0.1494 -0.0078 -0.0336
18 -245 293 -0.3228 -246 298 -0.3264 -0.0036 -0.0258
20 -364 426 -0.4740 -366 429 -0.4770 -0.0030 -0.0222
22 -420 485 -0.5430 -422 490 -0.5472 -0.0042 -0.0192
24 -469 533 -0.6012 -464 531 -0.5970 0.0042 -0.0150
26 -551 604 -0.6930 -547 606 -0.6918 0.0012 -0.0192
28 -543 608 -0.6906 -547 615 -0.6972 -0.0066 -0.0204
30 -478 513 -0.5946 -480 519 -0.5994 -0.0048 -0.0138
32 -353 386 -0.4434 -353 385 -0.4428 0.0006 -0.0090
34 -166 198 -0.2184 -159 198 -0.2142 0.0042 -0.0096
36 0 55 0.0000 9 50 -0.0246 0.0000 -0.0138
38 29 27 0.0012 26 27 -0.0006 -0.0018 -0.0138
40 -89 136 -0.1350 -93 139 -0.1392 -0.0042 -0.0120
42 -217 274 -0.2946 -221 283 -0.3024 -0.0078 -0.0078
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/3/2009 11:51:52 AM



BRFTVA

SI-46

12/18/2009 1:38:34 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 1/4/2010 2:38:03 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 1984 -1993 2.3862 1.9926 3.6150
6 216 -162 0.2268 1485 -1367 1.7112 1.4844 1.6224
8 143 -78 0.1326 331 -348 0.4074 0.2748 0.1380
10 124 -61 0.1110 51 -89 0.0840 -0.0270 -0.1368
12 111 -46 0.0942 66 -87 0.0918 -0.0024 -0.1098
14 34 14 0.0120 2 -17 0.0114 -0.0006 -0.1074
16 -97 139 -0.1416 -137 128 -0.1590 -0.0174 -0.1068
18 -245 293 -0.3228 -285 272 -0.3342 -0.0114 -0.0894
20 -364 426 -0.4740 -420 399 -0.4914 -0.0174 -0.0780
22 -420 485 -0.5430 -482 452 -0.5604 -0.0174 -0.0606
24 -469 533 -0.6012 -525 496 -0.6126 -0.0114 -0.0432
26 -551 604 -0.6930 -593 557 -0.6900 0.0030 -0.0318
28 -543 608 -0.6906 -591 561 -0.6912 -0.0006 -0.0348
30 -478 513 -0.5946 -505 493 -0.5988 -0.0042 -0.0342
32 -353 386 -0.4434 -378 370 -0.4488 -0.0054 -0.0300
34 -166 198 -0.2184 -184 173 -0.2142 0.0042 -0.0246
36 0 55 0.0000 -36 7 -0.0258 0.0000 -0.0288
38 29 27 0.0012 -15 -6 -0.0054 -0.0066 -0.0288
40 -89 136 -0.1350 -125 118 -0.1458 -0.0108 -0.0222
42 -217 274 -0.2946 -268 242 -0.3060 -0.0114 -0.0114
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 12/18/2009 1:38:34 PM
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BRFTVA

SI-46

10/28/2009 10:20:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:23 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1305 -1307 1.5672 0.7488 1.3632
6 525 -522 0.6282 962 -954 1.1496 0.5214 0.6144
8 318 -316 0.3804 385 -378 0.4578 0.0774 0.0930
10 216 -215 0.2586 217 -211 0.2568 -0.0018 0.0156
12 126 -127 0.1518 127 -122 0.1494 -0.0024 0.0174
14 74 -73 0.0882 78 -72 0.0900 0.0018 0.0198
16 -18 21 -0.0234 -14 22 -0.0216 0.0018 0.0180
18 -103 105 -0.1248 -98 106 -0.1224 0.0024 0.0162
20 -205 204 -0.2454 -200 206 -0.2436 0.0018 0.0138
22 -310 308 -0.3708 -307 311 -0.3708 0.0000 0.0120
24 -414 417 -0.4986 -411 419 -0.4980 0.0006 0.0120
26 -522 527 -0.6294 -518 528 -0.6276 0.0018 0.0114
28 -538 538 -0.6456 -532 538 -0.6420 0.0036 0.0096
30 -523 526 -0.6294 -519 529 -0.6288 0.0006 0.0060
32 -542 545 -0.6522 -541 551 -0.6552 -0.0030 0.0054
34 -519 519 -0.6228 -515 522 -0.6222 0.0006 0.0084
36 -381 382 -0.4578 -374 383 -0.4542 0.0036 0.0078
38 -262 263 -0.3150 -256 263 -0.3114 0.0036 0.0042
40 -164 165 -0.1974 -160 167 -0.1962 0.0012 0.0006
42 -82 82 -0.0984 -79 86 -0.0990 -0.0006 -0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/28/2009 10:20:49 AM



BRFTVA

SI-46

11/3/2009 11:45:09 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:23 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1314 -1305 1.5714 0.7530 1.3710
6 525 -522 0.6282 965 -948 1.1478 0.5196 0.6180
8 318 -316 0.3804 388 -373 0.4566 0.0762 0.0984
10 216 -215 0.2586 220 -207 0.2562 -0.0024 0.0222
12 126 -127 0.1518 131 -119 0.1500 -0.0018 0.0246
14 74 -73 0.0882 82 -68 0.0900 0.0018 0.0264
16 -18 21 -0.0234 -10 25 -0.0210 0.0024 0.0246
18 -103 105 -0.1248 -94 109 -0.1218 0.0030 0.0222
20 -205 204 -0.2454 -196 210 -0.2436 0.0018 0.0192
22 -310 308 -0.3708 -302 317 -0.3714 -0.0006 0.0174
24 -414 417 -0.4986 -406 422 -0.4968 0.0018 0.0180
26 -522 527 -0.6294 -514 530 -0.6264 0.0030 0.0162
28 -538 538 -0.6456 -528 541 -0.6414 0.0042 0.0132
30 -523 526 -0.6294 -515 531 -0.6276 0.0018 0.0090
32 -542 545 -0.6522 -537 554 -0.6546 -0.0024 0.0072
34 -519 519 -0.6228 -511 524 -0.6210 0.0018 0.0096
36 -381 382 -0.4578 -373 386 -0.4554 0.0024 0.0078
38 -262 263 -0.3150 -251 265 -0.3096 0.0054 0.0054
40 -164 165 -0.1974 -155 170 -0.1950 0.0024 0.0000
42 -82 82 -0.0984 -78 90 -0.1008 -0.0024 -0.0024
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/3/2009 11:45:09 AM



BRFTVA

SI-46

11/13/2009 9:46:29 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:23 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1311 -1302 1.5678 0.7494 1.3560
6 525 -522 0.6282 955 -946 1.1406 0.5124 0.6066
8 318 -316 0.3804 383 -371 0.4524 0.0720 0.0942
10 216 -215 0.2586 216 -206 0.2532 -0.0054 0.0222
12 126 -127 0.1518 129 -119 0.1488 -0.0030 0.0276
14 74 -73 0.0882 80 -69 0.0894 0.0012 0.0306
16 -18 21 -0.0234 -12 25 -0.0222 0.0012 0.0294
18 -103 105 -0.1248 -97 109 -0.1236 0.0012 0.0282
20 -205 204 -0.2454 -199 209 -0.2448 0.0006 0.0270
22 -310 308 -0.3708 -305 315 -0.3720 -0.0012 0.0264
24 -414 417 -0.4986 -408 421 -0.4974 0.0012 0.0276
26 -522 527 -0.6294 -515 529 -0.6264 0.0030 0.0264
28 -538 538 -0.6456 -529 539 -0.6408 0.0048 0.0234
30 -523 526 -0.6294 -517 530 -0.6282 0.0012 0.0186
32 -542 545 -0.6522 -538 553 -0.6546 -0.0024 0.0174
34 -519 519 -0.6228 -511 522 -0.6198 0.0030 0.0198
36 -381 382 -0.4578 -370 383 -0.4518 0.0060 0.0168
38 -262 263 -0.3150 -251 263 -0.3084 0.0066 0.0108
40 -164 165 -0.1974 -154 167 -0.1926 0.0048 0.0042
42 -82 82 -0.0984 -75 90 -0.0990 -0.0006 -0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/13/2009 9:46:29 AM



BRFTVA

SI-46

11/20/2009 11:43:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:23 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1315 -1308 1.5738 0.7554 1.3512
6 525 -522 0.6282 957 -947 1.1424 0.5142 0.5958
8 318 -316 0.3804 383 -373 0.4536 0.0732 0.0816
10 216 -215 0.2586 213 -202 0.2490 -0.0096 0.0084
12 126 -127 0.1518 126 -116 0.1452 -0.0066 0.0180
14 74 -73 0.0882 79 -68 0.0882 0.0000 0.0246
16 -18 21 -0.0234 -12 25 -0.0222 0.0012 0.0246
18 -103 105 -0.1248 -97 108 -0.1230 0.0018 0.0234
20 -205 204 -0.2454 -199 209 -0.2448 0.0006 0.0216
22 -310 308 -0.3708 -305 314 -0.3714 -0.0006 0.0210
24 -414 417 -0.4986 -408 420 -0.4968 0.0018 0.0216
26 -522 527 -0.6294 -513 529 -0.6252 0.0042 0.0198
28 -538 538 -0.6456 -530 540 -0.6420 0.0036 0.0156
30 -523 526 -0.6294 -517 530 -0.6282 0.0012 0.0120
32 -542 545 -0.6522 -538 552 -0.6540 -0.0018 0.0108
34 -519 519 -0.6228 -512 522 -0.6204 0.0024 0.0126
36 -381 382 -0.4578 -373 384 -0.4542 0.0036 0.0102
38 -262 263 -0.3150 -254 263 -0.3102 0.0048 0.0066
40 -164 165 -0.1974 -157 167 -0.1944 0.0030 0.0018
42 -82 82 -0.0984 -77 89 -0.0996 -0.0012 -0.0012
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 11/20/2009 11:43:39 AM



BRFTVA

SI-46

11/24/2009 11:45:51 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:23 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1307 -1306 1.5678 0.7494 1.3344
6 525 -522 0.6282 950 -939 1.1334 0.5052 0.5850
8 318 -316 0.3804 380 -370 0.4500 0.0696 0.0798
10 216 -215 0.2586 210 -203 0.2478 -0.0108 0.0102
12 126 -127 0.1518 125 -117 0.1452 -0.0066 0.0210
14 74 -73 0.0882 77 -69 0.0876 -0.0006 0.0276
16 -18 21 -0.0234 -14 25 -0.0234 0.0000 0.0282
18 -103 105 -0.1248 -99 108 -0.1242 0.0006 0.0282
20 -205 204 -0.2454 -202 209 -0.2466 -0.0012 0.0276
22 -310 308 -0.3708 -309 315 -0.3744 -0.0036 0.0288
24 -414 417 -0.4986 -410 420 -0.4980 0.0006 0.0324
26 -522 527 -0.6294 -517 527 -0.6264 0.0030 0.0318
28 -538 538 -0.6456 -529 538 -0.6402 0.0054 0.0288
30 -523 526 -0.6294 -518 528 -0.6276 0.0018 0.0234
32 -542 545 -0.6522 -540 550 -0.6540 -0.0018 0.0216
34 -519 519 -0.6228 -510 519 -0.6174 0.0054 0.0234
36 -381 382 -0.4578 -370 381 -0.4506 0.0072 0.0180
38 -262 263 -0.3150 -254 261 -0.3090 0.0060 0.0108
40 -164 165 -0.1974 -157 165 -0.1932 0.0042 0.0048
42 -82 82 -0.0984 -77 86 -0.0978 0.0006 0.0006
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 11/24/2009 11:45:51 AM



BRFTVA

SI-46

10/28/2009 10:20:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:58 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 808 -760 0.9408 0.5472 0.8286
6 216 -162 0.2268 476 -438 0.5484 0.3216 0.2814
8 143 -78 0.1326 154 -87 0.1446 0.0120 -0.0402
10 124 -61 0.1110 123 -53 0.1056 -0.0054 -0.0522
12 111 -46 0.0942 114 -39 0.0918 -0.0024 -0.0468
14 34 14 0.0120 36 17 0.0114 -0.0006 -0.0444
16 -97 139 -0.1416 -97 149 -0.1476 -0.0060 -0.0438
18 -245 293 -0.3228 -243 297 -0.3240 -0.0012 -0.0378
20 -364 426 -0.4740 -366 433 -0.4794 -0.0054 -0.0366
22 -420 485 -0.5430 -421 491 -0.5472 -0.0042 -0.0312
24 -469 533 -0.6012 -467 537 -0.6024 -0.0012 -0.0270
26 -551 604 -0.6930 -549 610 -0.6954 -0.0024 -0.0258
28 -543 608 -0.6906 -547 618 -0.6990 -0.0084 -0.0234
30 -478 513 -0.5946 -477 516 -0.5958 -0.0012 -0.0150
32 -353 386 -0.4434 -352 389 -0.4446 -0.0012 -0.0138
34 -166 198 -0.2184 -158 198 -0.2136 0.0048 -0.0126
36 0 55 0.0000 10 52 -0.0252 0.0000 -0.0174
38 29 27 0.0012 26 31 -0.0030 -0.0042 -0.0174
40 -89 136 -0.1350 -90 144 -0.1404 -0.0054 -0.0132
42 -217 274 -0.2946 -221 283 -0.3024 -0.0078 -0.0078
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/28/2009 10:20:49 AM



BRFTVA

SI-46

11/3/2009 11:45:09 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:58 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 807 -769 0.9456 0.5520 0.8646
6 216 -162 0.2268 476 -443 0.5514 0.3246 0.3126
8 143 -78 0.1326 152 -93 0.1470 0.0144 -0.0120
10 124 -61 0.1110 121 -58 0.1074 -0.0036 -0.0264
12 111 -46 0.0942 111 -46 0.0942 0.0000 -0.0228
14 34 14 0.0120 33 11 0.0132 0.0012 -0.0228
16 -97 139 -0.1416 -101 143 -0.1464 -0.0048 -0.0240
18 -245 293 -0.3228 -246 290 -0.3216 0.0012 -0.0192
20 -364 426 -0.4740 -369 427 -0.4776 -0.0036 -0.0204
22 -420 485 -0.5430 -423 485 -0.5448 -0.0018 -0.0168
24 -469 533 -0.6012 -469 530 -0.5994 0.0018 -0.0150
26 -551 604 -0.6930 -551 604 -0.6930 0.0000 -0.0168
28 -543 608 -0.6906 -550 613 -0.6978 -0.0072 -0.0168
30 -478 513 -0.5946 -481 514 -0.5970 -0.0024 -0.0096
32 -353 386 -0.4434 -355 384 -0.4434 0.0000 -0.0072
34 -166 198 -0.2184 -162 194 -0.2136 0.0048 -0.0072
36 0 55 0.0000 6 47 -0.0246 0.0000 -0.0120
38 29 27 0.0012 23 25 -0.0012 -0.0024 -0.0120
40 -89 136 -0.1350 -95 137 -0.1392 -0.0042 -0.0096
42 -217 274 -0.2946 -222 278 -0.3000 -0.0054 -0.0054
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/3/2009 11:45:09 AM



BRFTVA

SI-46

11/13/2009 9:46:29 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:58 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 808 -772 0.9480 0.5544 0.8742
6 216 -162 0.2268 473 -442 0.5490 0.3222 0.3198
8 143 -78 0.1326 154 -90 0.1464 0.0138 -0.0024
10 124 -61 0.1110 124 -57 0.1086 -0.0024 -0.0162
12 111 -46 0.0942 114 -45 0.0954 0.0012 -0.0138
14 34 14 0.0120 31 11 0.0120 0.0000 -0.0150
16 -97 139 -0.1416 -102 146 -0.1488 -0.0072 -0.0150
18 -245 293 -0.3228 -247 294 -0.3246 -0.0018 -0.0078
20 -364 426 -0.4740 -365 429 -0.4764 -0.0024 -0.0060
22 -420 485 -0.5430 -420 487 -0.5442 -0.0012 -0.0036
24 -469 533 -0.6012 -464 531 -0.5970 0.0042 -0.0024
26 -551 604 -0.6930 -547 605 -0.6912 0.0018 -0.0066
28 -543 608 -0.6906 -546 613 -0.6954 -0.0048 -0.0084
30 -478 513 -0.5946 -477 515 -0.5952 -0.0006 -0.0036
32 -353 386 -0.4434 -353 384 -0.4422 0.0012 -0.0030
34 -166 198 -0.2184 -158 195 -0.2118 0.0066 -0.0042
36 0 55 0.0000 10 49 -0.0234 0.0000 -0.0108
38 29 27 0.0012 26 26 0.0000 -0.0012 -0.0108
40 -89 136 -0.1350 -91 140 -0.1386 -0.0036 -0.0096
42 -217 274 -0.2946 -219 282 -0.3006 -0.0060 -0.0060
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/13/2009 9:46:29 AM



BRFTVA

SI-46

11/20/2009 11:43:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:58 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 822 -777 0.9594 0.5658 0.8616
6 216 -162 0.2268 478 -442 0.5520 0.3252 0.2958
8 143 -78 0.1326 158 -90 0.1488 0.0162 -0.0294
10 124 -61 0.1110 123 -54 0.1062 -0.0048 -0.0456
12 111 -46 0.0942 115 -43 0.0948 0.0006 -0.0408
14 34 14 0.0120 33 15 0.0108 -0.0012 -0.0414
16 -97 139 -0.1416 -103 147 -0.1500 -0.0084 -0.0402
18 -245 293 -0.3228 -249 297 -0.3276 -0.0048 -0.0318
20 -364 426 -0.4740 -365 432 -0.4782 -0.0042 -0.0270
22 -420 485 -0.5430 -420 490 -0.5460 -0.0030 -0.0228
24 -469 533 -0.6012 -462 533 -0.5970 0.0042 -0.0198
26 -551 604 -0.6930 -545 607 -0.6912 0.0018 -0.0240
28 -543 608 -0.6906 -548 618 -0.6996 -0.0090 -0.0258
30 -478 513 -0.5946 -479 517 -0.5976 -0.0030 -0.0168
32 -353 386 -0.4434 -357 389 -0.4476 -0.0042 -0.0138
34 -166 198 -0.2184 -161 199 -0.2160 0.0024 -0.0096
36 0 55 0.0000 8 52 -0.0264 0.0000 -0.0120
38 29 27 0.0012 25 27 -0.0012 -0.0024 -0.0120
40 -89 136 -0.1350 -92 141 -0.1398 -0.0048 -0.0096
42 -217 274 -0.2946 -218 281 -0.2994 -0.0048 -0.0048
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-46

11/24/2009 11:45:51 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 11/25/2009 8:12:58 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 825 -780 0.9630 0.5694 0.8628
6 216 -162 0.2268 474 -443 0.5502 0.3234 0.2934
8 143 -78 0.1326 157 -91 0.1488 0.0162 -0.0300
10 124 -61 0.1110 124 -57 0.1086 -0.0024 -0.0462
12 111 -46 0.0942 115 -43 0.0948 0.0006 -0.0438
14 34 14 0.0120 36 14 0.0132 0.0012 -0.0444
16 -97 139 -0.1416 -100 151 -0.1506 -0.0090 -0.0456
18 -245 293 -0.3228 -247 298 -0.3270 -0.0042 -0.0366
20 -364 426 -0.4740 -367 431 -0.4788 -0.0048 -0.0324
22 -420 485 -0.5430 -421 489 -0.5460 -0.0030 -0.0276
24 -469 533 -0.6012 -466 532 -0.5988 0.0024 -0.0246
26 -551 604 -0.6930 -550 608 -0.6948 -0.0018 -0.0270
28 -543 608 -0.6906 -548 616 -0.6984 -0.0078 -0.0252
30 -478 513 -0.5946 -479 518 -0.5982 -0.0036 -0.0174
32 -353 386 -0.4434 -351 386 -0.4422 0.0012 -0.0138
34 -166 198 -0.2184 -160 199 -0.2154 0.0030 -0.0150
36 0 55 0.0000 10 50 -0.0240 0.0000 -0.0180
38 29 27 0.0012 25 29 -0.0024 -0.0036 -0.0180
40 -89 136 -0.1350 -93 142 -0.1410 -0.0060 -0.0144
42 -217 274 -0.2946 -220 285 -0.3030 -0.0084 -0.0084
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 11/24/2009 11:45:51 AM
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Clinton, TN
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BRFTVA

SI-46

8/18/2009 10:54:05 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:14 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 687 -690 0.8262 0.0078 0.0546
6 525 -522 0.6282 531 -529 0.6360 0.0078 0.0468
8 318 -316 0.3804 328 -328 0.3936 0.0132 0.0390
10 216 -215 0.2586 217 -218 0.2610 0.0024 0.0258
12 126 -127 0.1518 124 -126 0.1500 -0.0018 0.0234
14 74 -73 0.0882 74 -75 0.0894 0.0012 0.0252
16 -18 21 -0.0234 -20 20 -0.0240 -0.0006 0.0240
18 -103 105 -0.1248 -105 103 -0.1248 0.0000 0.0246
20 -205 204 -0.2454 -206 203 -0.2454 0.0000 0.0246
22 -310 308 -0.3708 -310 306 -0.3696 0.0012 0.0246
24 -414 417 -0.4986 -415 416 -0.4986 0.0000 0.0234
26 -522 527 -0.6294 -525 527 -0.6312 -0.0018 0.0234
28 -538 538 -0.6456 -537 535 -0.6432 0.0024 0.0252
30 -523 526 -0.6294 -522 523 -0.6270 0.0024 0.0228
32 -542 545 -0.6522 -543 544 -0.6522 0.0000 0.0204
34 -519 519 -0.6228 -515 514 -0.6174 0.0054 0.0204
36 -381 382 -0.4578 -378 378 -0.4536 0.0042 0.0150
38 -262 263 -0.3150 -259 258 -0.3102 0.0048 0.0108
40 -164 165 -0.1974 -163 161 -0.1944 0.0030 0.0060
42 -82 82 -0.0984 -81 78 -0.0954 0.0030 0.0030
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 10:54:05 AM



BRFTVA

SI-46

10/6/2009 11:24:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:14 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1231 -1221 1.4712 0.6528 1.2378
6 525 -522 0.6282 897 -893 1.0740 0.4458 0.5850
8 318 -316 0.3804 382 -374 0.4536 0.0732 0.1392
10 216 -215 0.2586 222 -216 0.2628 0.0042 0.0660
12 126 -127 0.1518 132 -126 0.1548 0.0030 0.0618
14 74 -73 0.0882 82 -77 0.0954 0.0072 0.0588
16 -18 21 -0.0234 -11 18 -0.0174 0.0060 0.0516
18 -103 105 -0.1248 -97 101 -0.1188 0.0060 0.0456
20 -205 204 -0.2454 -198 203 -0.2406 0.0048 0.0396
22 -310 308 -0.3708 -305 308 -0.3678 0.0030 0.0348
24 -414 417 -0.4986 -410 415 -0.4950 0.0036 0.0318
26 -522 527 -0.6294 -515 527 -0.6252 0.0042 0.0282
28 -538 538 -0.6456 -531 535 -0.6396 0.0060 0.0240
30 -523 526 -0.6294 -519 527 -0.6276 0.0018 0.0180
32 -542 545 -0.6522 -540 549 -0.6534 -0.0012 0.0162
34 -519 519 -0.6228 -513 519 -0.6192 0.0036 0.0174
36 -381 382 -0.4578 -375 381 -0.4536 0.0042 0.0138
38 -262 263 -0.3150 -255 262 -0.3102 0.0048 0.0096
40 -164 165 -0.1974 -159 165 -0.1944 0.0030 0.0048
42 -82 82 -0.0984 -77 84 -0.0966 0.0018 0.0018
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/6/2009 11:24:33 AM



BRFTVA

SI-46

10/14/2009 10:26:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:14 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1290 -1281 1.5426 0.7242 1.4094
6 525 -522 0.6282 958 -943 1.1406 0.5124 0.6852
8 318 -316 0.3804 390 -379 0.4614 0.0810 0.1728
10 216 -215 0.2586 226 -214 0.2640 0.0054 0.0918
12 126 -127 0.1518 135 -125 0.1560 0.0042 0.0864
14 74 -73 0.0882 85 -73 0.0948 0.0066 0.0822
16 -18 21 -0.0234 -6 19 -0.0150 0.0084 0.0756
18 -103 105 -0.1248 -90 103 -0.1158 0.0090 0.0672
20 -205 204 -0.2454 -192 204 -0.2376 0.0078 0.0582
22 -310 308 -0.3708 -299 310 -0.3654 0.0054 0.0504
24 -414 417 -0.4986 -405 419 -0.4944 0.0042 0.0450
26 -522 527 -0.6294 -513 528 -0.6246 0.0048 0.0408
28 -538 538 -0.6456 -527 538 -0.6390 0.0066 0.0360
30 -523 526 -0.6294 -513 528 -0.6246 0.0048 0.0294
32 -542 545 -0.6522 -535 550 -0.6510 0.0012 0.0246
34 -519 519 -0.6228 -510 521 -0.6186 0.0042 0.0234
36 -381 382 -0.4578 -371 383 -0.4524 0.0054 0.0192
38 -262 263 -0.3150 -251 263 -0.3084 0.0066 0.0138
40 -164 165 -0.1974 -154 167 -0.1926 0.0048 0.0072
42 -82 82 -0.0984 -74 86 -0.0960 0.0024 0.0024
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/14/2009 10:26:58 AM



BRFTVA

SI-46

10/19/2009 10:16:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:14 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 681 -683 0.8184 1309 -1298 1.5642 0.7458 1.4040
6 525 -522 0.6282 967 -950 1.1502 0.5220 0.6582
8 318 -316 0.3804 390 -374 0.4584 0.0780 0.1362
10 216 -215 0.2586 224 -209 0.2598 0.0012 0.0582
12 126 -127 0.1518 135 -121 0.1536 0.0018 0.0570
14 74 -73 0.0882 85 -70 0.0930 0.0048 0.0552
16 -18 21 -0.0234 -6 24 -0.0180 0.0054 0.0504
18 -103 105 -0.1248 -90 108 -0.1188 0.0060 0.0450
20 -205 204 -0.2454 -192 209 -0.2406 0.0048 0.0390
22 -310 308 -0.3708 -300 315 -0.3690 0.0018 0.0342
24 -414 417 -0.4986 -405 423 -0.4968 0.0018 0.0324
26 -522 527 -0.6294 -511 531 -0.6252 0.0042 0.0306
28 -538 538 -0.6456 -525 542 -0.6402 0.0054 0.0264
30 -523 526 -0.6294 -513 531 -0.6264 0.0030 0.0210
32 -542 545 -0.6522 -535 554 -0.6534 -0.0012 0.0180
34 -519 519 -0.6228 -508 525 -0.6198 0.0030 0.0192
36 -381 382 -0.4578 -368 386 -0.4524 0.0054 0.0162
38 -262 263 -0.3150 -250 266 -0.3096 0.0054 0.0108
40 -164 165 -0.1974 -153 169 -0.1932 0.0042 0.0054
42 -82 82 -0.0984 -73 89 -0.0972 0.0012 0.0012
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 10/19/2009 10:16:52 AM



BRFTVA

SI-46

8/18/2009 10:54:05 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:31 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 375 -335 0.4260 0.0324 0.0024
6 216 -162 0.2268 199 -145 0.2064 -0.0204 -0.0300
8 143 -78 0.1326 137 -74 0.1266 -0.0060 -0.0096
10 124 -61 0.1110 119 -61 0.1080 -0.0030 -0.0036
12 111 -46 0.0942 109 -47 0.0936 -0.0006 -0.0006
14 34 14 0.0120 32 14 0.0108 -0.0012 0.0000
16 -97 139 -0.1416 -99 140 -0.1434 -0.0018 0.0012
18 -245 293 -0.3228 -246 291 -0.3222 0.0006 0.0030
20 -364 426 -0.4740 -365 423 -0.4728 0.0012 0.0024
22 -420 485 -0.5430 -422 483 -0.5430 0.0000 0.0012
24 -469 533 -0.6012 -471 531 -0.6012 0.0000 0.0012
26 -551 604 -0.6930 -552 602 -0.6924 0.0006 0.0012
28 -543 608 -0.6906 -544 607 -0.6906 0.0000 0.0006
30 -478 513 -0.5946 -477 511 -0.5928 0.0018 0.0006
32 -353 386 -0.4434 -350 381 -0.4386 0.0048 -0.0012
34 -166 198 -0.2184 -161 196 -0.2142 0.0042 -0.0060
36 0 55 0.0000 4 45 -0.0246 0.0000 -0.0102
38 29 27 0.0012 23 26 -0.0018 -0.0030 -0.0102
40 -89 136 -0.1350 -95 137 -0.1392 -0.0042 -0.0072
42 -217 274 -0.2946 -219 277 -0.2976 -0.0030 -0.0030
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 10:54:05 AM



BRFTVA

SI-46

10/6/2009 11:24:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:31 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 727 -699 0.8556 0.4620 0.7062
6 216 -162 0.2268 416 -380 0.4776 0.2508 0.2442
8 143 -78 0.1326 147 -81 0.1368 0.0042 -0.0066
10 124 -61 0.1110 122 -60 0.1092 -0.0018 -0.0108
12 111 -46 0.0942 113 -43 0.0936 -0.0006 -0.0090
14 34 14 0.0120 28 8 0.0120 0.0000 -0.0084
16 -97 139 -0.1416 -103 145 -0.1488 -0.0072 -0.0084
18 -245 293 -0.3228 -251 291 -0.3252 -0.0024 -0.0012
20 -364 426 -0.4740 -364 430 -0.4764 -0.0024 0.0012
22 -420 485 -0.5430 -421 486 -0.5442 -0.0012 0.0036
24 -469 533 -0.6012 -468 528 -0.5976 0.0036 0.0048
26 -551 604 -0.6930 -550 606 -0.6936 -0.0006 0.0012
28 -543 608 -0.6906 -545 613 -0.6948 -0.0042 0.0018
30 -478 513 -0.5946 -475 513 -0.5928 0.0018 0.0060
32 -353 386 -0.4434 -353 387 -0.4440 -0.0006 0.0042
34 -166 198 -0.2184 -158 195 -0.2118 0.0066 0.0048
36 0 55 0.0000 0 52 0.0000 0.0000 -0.0018
38 29 27 0.0012 23 14 0.0054 0.0042 -0.0018
40 -89 136 -0.1350 -91 135 -0.1356 -0.0006 -0.0060
42 -217 274 -0.2946 -223 277 -0.3000 -0.0054 -0.0054
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/6/2009 11:24:33 AM



BRFTVA

SI-46

10/14/2009 10:26:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:31 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 774 -738 0.9072 0.5136 0.8040
6 216 -162 0.2268 458 -422 0.5280 0.3012 0.2904
8 143 -78 0.1326 150 -89 0.1434 0.0108 -0.0108
10 124 -61 0.1110 121 -59 0.1080 -0.0030 -0.0216
12 111 -46 0.0942 111 -47 0.0948 0.0006 -0.0186
14 34 14 0.0120 31 12 0.0114 -0.0006 -0.0192
16 -97 139 -0.1416 -102 141 -0.1458 -0.0042 -0.0186
18 -245 293 -0.3228 -247 291 -0.3228 0.0000 -0.0144
20 -364 426 -0.4740 -367 425 -0.4752 -0.0012 -0.0144
22 -420 485 -0.5430 -423 485 -0.5448 -0.0018 -0.0132
24 -469 533 -0.6012 -467 530 -0.5982 0.0030 -0.0114
26 -551 604 -0.6930 -553 603 -0.6936 -0.0006 -0.0144
28 -543 608 -0.6906 -550 610 -0.6960 -0.0054 -0.0138
30 -478 513 -0.5946 -481 513 -0.5964 -0.0018 -0.0084
32 -353 386 -0.4434 -355 382 -0.4422 0.0012 -0.0066
34 -166 198 -0.2184 -163 195 -0.2148 0.0036 -0.0078
36 0 55 0.0000 5 47 -0.0252 0.0000 -0.0114
38 29 27 0.0012 21 24 -0.0018 -0.0030 -0.0114
40 -89 136 -0.1350 -95 136 -0.1386 -0.0036 -0.0084
42 -217 274 -0.2946 -222 277 -0.2994 -0.0048 -0.0048
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-46

10/19/2009 10:16:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 9:55:28 AM

DATE PRINTED 10/19/2009 2:19:31 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 347 -309 0.3936 804 -761 0.9390 0.5454 0.8646
6 216 -162 0.2268 477 -439 0.5496 0.3228 0.3192
8 143 -78 0.1326 154 -90 0.1464 0.0138 -0.0036
10 124 -61 0.1110 123 -57 0.1080 -0.0030 -0.0174
12 111 -46 0.0942 114 -43 0.0942 0.0000 -0.0144
14 34 14 0.0120 35 13 0.0132 0.0012 -0.0144
16 -97 139 -0.1416 -98 144 -0.1452 -0.0036 -0.0156
18 -245 293 -0.3228 -246 293 -0.3234 -0.0006 -0.0120
20 -364 426 -0.4740 -365 427 -0.4752 -0.0012 -0.0114
22 -420 485 -0.5430 -419 487 -0.5436 -0.0006 -0.0102
24 -469 533 -0.6012 -465 531 -0.5976 0.0036 -0.0096
26 -551 604 -0.6930 -550 607 -0.6942 -0.0012 -0.0132
28 -543 608 -0.6906 -547 614 -0.6966 -0.0060 -0.0120
30 -478 513 -0.5946 -478 516 -0.5964 -0.0018 -0.0060
32 -353 386 -0.4434 -352 384 -0.4416 0.0018 -0.0042
34 -166 198 -0.2184 -159 199 -0.2148 0.0036 -0.0060
36 0 55 0.0000 9 50 -0.0246 0.0000 -0.0096
38 29 27 0.0012 27 26 0.0006 -0.0006 -0.0096
40 -89 136 -0.1350 -91 139 -0.1380 -0.0030 -0.0090
42 -217 274 -0.2946 -221 280 -0.3006 -0.0060 -0.0060
44 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-49

8/18/2009 12:19:59 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 10/7/2009 9:23:51 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 966 -958 1.1544 0.0372 0.0750
6 574 -569 0.6858 617 -606 0.7338 0.0480 0.0378
8 105 -99 0.1224 121 -111 0.1392 0.0168 -0.0102
10 -33 39 -0.0432 -29 41 -0.0420 0.0012 -0.0270
12 -38 43 -0.0486 -38 49 -0.0522 -0.0036 -0.0282
14 -17 20 -0.0222 -17 23 -0.0240 -0.0018 -0.0246
16 -81 85 -0.0996 -81 89 -0.1020 -0.0024 -0.0228
18 -165 167 -0.1992 -165 171 -0.2016 -0.0024 -0.0204
20 -235 240 -0.2850 -235 244 -0.2874 -0.0024 -0.0180
22 -226 230 -0.2736 -225 233 -0.2748 -0.0012 -0.0156
24 -177 181 -0.2148 -175 183 -0.2148 0.0000 -0.0144
26 -125 131 -0.1536 -124 133 -0.1542 -0.0006 -0.0144
28 -24 27 -0.0306 -22 29 -0.0306 0.0000 -0.0138
30 64 -58 0.0732 66 -55 0.0726 -0.0006 -0.0138
32 105 -97 0.1212 105 -94 0.1194 -0.0018 -0.0132
34 55 -55 0.0660 57 -51 0.0648 -0.0012 -0.0114
36 -13 12 -0.0150 -11 15 -0.0156 -0.0006 -0.0102
38 -75 78 -0.0918 -75 81 -0.0936 -0.0018 -0.0096
40 -110 113 -0.1338 -109 117 -0.1356 -0.0018 -0.0078
42 -100 103 -0.1218 -98 106 -0.1224 -0.0006 -0.0060
44 -62 65 -0.0762 -60 69 -0.0774 -0.0012 -0.0054
46 -149 156 -0.1830 -150 160 -0.1860 -0.0030 -0.0042
48 -280 285 -0.3390 -279 288 -0.3402 -0.0012 -0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 12:19:59 PM



BRFTVA

SI-49

9/10/2009 10:35:42 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 10/7/2009 9:23:52 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 999 -984 1.1898 0.0726 0.1806
6 574 -569 0.6858 644 -633 0.7662 0.0804 0.1080
8 105 -99 0.1224 129 -116 0.1470 0.0246 0.0276
10 -33 39 -0.0432 -25 38 -0.0378 0.0054 0.0030
12 -38 43 -0.0486 -33 47 -0.0480 0.0006 -0.0024
14 -17 20 -0.0222 -13 21 -0.0204 0.0018 -0.0030
16 -81 85 -0.0996 -78 88 -0.0996 0.0000 -0.0048
18 -165 167 -0.1992 -161 171 -0.1992 0.0000 -0.0048
20 -235 240 -0.2850 -233 244 -0.2862 -0.0012 -0.0048
22 -226 230 -0.2736 -222 234 -0.2736 0.0000 -0.0036
24 -177 181 -0.2148 -171 184 -0.2130 0.0018 -0.0036
26 -125 131 -0.1536 -121 133 -0.1524 0.0012 -0.0054
28 -24 27 -0.0306 -19 30 -0.0294 0.0012 -0.0066
30 64 -58 0.0732 69 -54 0.0738 0.0006 -0.0078
32 105 -97 0.1212 106 -93 0.1194 -0.0018 -0.0084
34 55 -55 0.0660 59 -50 0.0654 -0.0006 -0.0066
36 -13 12 -0.0150 -10 17 -0.0162 -0.0012 -0.0060
38 -75 78 -0.0918 -73 82 -0.0930 -0.0012 -0.0048
40 -110 113 -0.1338 -107 118 -0.1350 -0.0012 -0.0036
42 -100 103 -0.1218 -96 108 -0.1224 -0.0006 -0.0024
44 -62 65 -0.0762 -58 70 -0.0768 -0.0006 -0.0018
46 -149 156 -0.1830 -147 160 -0.1842 -0.0012 -0.0012
48 -280 285 -0.3390 -276 289 -0.3390 0.0000 0.0000
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 10:35:42 AM



BRFTVA

SI-49

10/6/2009 12:24:01 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 10/7/2009 9:23:52 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 1007 -1001 1.2048 0.0876 0.4788
6 574 -569 0.6858 788 -785 0.9438 0.2580 0.3912
8 105 -99 0.1224 166 -163 0.1974 0.0750 0.1332
10 -33 39 -0.0432 -19 24 -0.0258 0.0174 0.0582
12 -38 43 -0.0486 -21 27 -0.0288 0.0198 0.0408
14 -17 20 -0.0222 -11 15 -0.0156 0.0066 0.0210
16 -81 85 -0.0996 -78 82 -0.0960 0.0036 0.0144
18 -165 167 -0.1992 -163 164 -0.1962 0.0030 0.0108
20 -235 240 -0.2850 -233 238 -0.2826 0.0024 0.0078
22 -226 230 -0.2736 -224 228 -0.2712 0.0024 0.0054
24 -177 181 -0.2148 -173 179 -0.2112 0.0036 0.0030
26 -125 131 -0.1536 -123 128 -0.1506 0.0030 -0.0006
28 -24 27 -0.0306 -21 26 -0.0282 0.0024 -0.0036
30 64 -58 0.0732 66 -58 0.0744 0.0012 -0.0060
32 105 -97 0.1212 102 -95 0.1182 -0.0030 -0.0072
34 55 -55 0.0660 55 -54 0.0654 -0.0006 -0.0042
36 -13 12 -0.0150 -12 14 -0.0156 -0.0006 -0.0036
38 -75 78 -0.0918 -75 79 -0.0924 -0.0006 -0.0030
40 -110 113 -0.1338 -110 115 -0.1350 -0.0012 -0.0024
42 -100 103 -0.1218 -99 104 -0.1218 0.0000 -0.0012
44 -62 65 -0.0762 -62 66 -0.0768 -0.0006 -0.0012
46 -149 156 -0.1830 -149 156 -0.1830 0.0000 -0.0006
48 -280 285 -0.3390 -280 286 -0.3396 -0.0006 -0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/6/2009 12:24:01 PM



BRFTVA

SI-49

8/18/2009 12:19:59 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 10/7/2009 9:24:01 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 486 -436 0.5532 0.0066 -0.0024
6 406 -371 0.4662 415 -382 0.4782 0.0120 -0.0090
8 265 -201 0.2796 256 -195 0.2706 -0.0090 -0.0210
10 239 -178 0.2502 233 -177 0.2460 -0.0042 -0.0120
12 318 -282 0.3600 318 -282 0.3600 0.0000 -0.0078
14 336 -279 0.3690 333 -279 0.3672 -0.0018 -0.0078
16 242 -185 0.2562 236 -185 0.2526 -0.0036 -0.0060
18 145 -82 0.1362 141 -82 0.1338 -0.0024 -0.0024
20 102 -39 0.0846 102 -39 0.0846 0.0000 0.0000
22 139 -93 0.1392 138 -94 0.1392 0.0000 0.0000
24 206 -153 0.2154 205 -154 0.2154 0.0000 0.0000
26 327 -270 0.3582 329 -273 0.3612 0.0030 0.0000
28 435 -375 0.4860 433 -378 0.4866 0.0006 -0.0030
30 507 -450 0.5742 504 -452 0.5736 -0.0006 -0.0036
32 565 -518 0.6498 563 -518 0.6486 -0.0012 -0.0030
34 529 -476 0.6030 526 -477 0.6018 -0.0012 -0.0018
36 448 -395 0.5058 445 -395 0.5040 -0.0018 -0.0006
38 330 -277 0.3642 327 -278 0.3630 -0.0012 0.0012
40 230 -173 0.2418 229 -173 0.2412 -0.0006 0.0024
42 315 -277 0.3552 315 -279 0.3564 0.0012 0.0030
44 482 -430 0.5472 481 -432 0.5478 0.0006 0.0018
46 610 -550 0.6960 610 -551 0.6966 0.0006 0.0012
48 711 -652 0.8178 712 -652 0.8184 0.0006 0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 12:19:59 PM



BRFTVA

SI-49

9/10/2009 10:35:42 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 10/7/2009 9:24:01 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 490 -435 0.5550 0.0084 0.0534
6 406 -371 0.4662 431 -391 0.4932 0.0270 0.0450
8 265 -201 0.2796 261 -196 0.2742 -0.0054 0.0180
10 239 -178 0.2502 237 -178 0.2490 -0.0012 0.0234
12 318 -282 0.3600 324 -280 0.3624 0.0024 0.0246
14 336 -279 0.3690 338 -279 0.3702 0.0012 0.0222
16 242 -185 0.2562 240 -185 0.2550 -0.0012 0.0210
18 145 -82 0.1362 145 -81 0.1356 -0.0006 0.0222
20 102 -39 0.0846 103 -39 0.0852 0.0006 0.0228
22 139 -93 0.1392 143 -93 0.1416 0.0024 0.0222
24 206 -153 0.2154 210 -155 0.2190 0.0036 0.0198
26 327 -270 0.3582 332 -273 0.3630 0.0048 0.0162
28 435 -375 0.4860 437 -375 0.4872 0.0012 0.0114
30 507 -450 0.5742 509 -449 0.5748 0.0006 0.0102
32 565 -518 0.6498 567 -518 0.6510 0.0012 0.0096
34 529 -476 0.6030 529 -474 0.6018 -0.0012 0.0084
36 448 -395 0.5058 447 -394 0.5046 -0.0012 0.0096
38 330 -277 0.3642 329 -276 0.3630 -0.0012 0.0108
40 230 -173 0.2418 230 -171 0.2406 -0.0012 0.0120
42 315 -277 0.3552 319 -280 0.3594 0.0042 0.0132
44 482 -430 0.5472 486 -432 0.5508 0.0036 0.0090
46 610 -550 0.6960 613 -551 0.6984 0.0024 0.0054
48 711 -652 0.8178 715 -653 0.8208 0.0030 0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 10:35:42 AM



BRFTVA

SI-49

10/6/2009 12:24:01 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 10/7/2009 9:24:01 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 504 -457 0.5766 0.0300 0.2508
6 406 -371 0.4662 511 -488 0.5994 0.1332 0.2208
8 265 -201 0.2796 277 -219 0.2976 0.0180 0.0876
10 239 -178 0.2502 240 -186 0.2556 0.0054 0.0696
12 318 -282 0.3600 332 -292 0.3744 0.0144 0.0642
14 336 -279 0.3690 337 -291 0.3768 0.0078 0.0498
16 242 -185 0.2562 243 -195 0.2628 0.0066 0.0420
18 145 -82 0.1362 145 -87 0.1392 0.0030 0.0354
20 102 -39 0.0846 104 -41 0.0870 0.0024 0.0324
22 139 -93 0.1392 141 -96 0.1422 0.0030 0.0300
24 206 -153 0.2154 213 -157 0.2220 0.0066 0.0270
26 327 -270 0.3582 321 -274 0.3570 -0.0012 0.0204
28 435 -375 0.4860 435 -381 0.4896 0.0036 0.0216
30 507 -450 0.5742 505 -452 0.5742 0.0000 0.0180
32 565 -518 0.6498 566 -519 0.6510 0.0012 0.0180
34 529 -476 0.6030 529 -478 0.6042 0.0012 0.0168
36 448 -395 0.5058 449 -398 0.5082 0.0024 0.0156
38 330 -277 0.3642 330 -277 0.3642 0.0000 0.0132
40 230 -173 0.2418 229 -172 0.2406 -0.0012 0.0132
42 315 -277 0.3552 325 -279 0.3624 0.0072 0.0144
44 482 -430 0.5472 487 -434 0.5526 0.0054 0.0072
46 610 -550 0.6960 602 -556 0.6948 -0.0012 0.0018
48 711 -652 0.8178 714 -654 0.8208 0.0030 0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/6/2009 12:24:01 PM
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Cumulative Displacement (in) from 8/11/2009 Cumulative Displacement (in) from 8/11/2009

Bull Run Fossil Plant

172679015

Bull Run
Clinton, TN

11/16/2009



BRFTVA

SI-49

10/14/2009 11:30:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:03 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 1003 -979 1.1892 0.0720 0.4560
6 574 -569 0.6858 790 -777 0.9402 0.2544 0.3840
8 105 -99 0.1224 174 -156 0.1980 0.0756 0.1296
10 -33 39 -0.0432 -11 30 -0.0246 0.0186 0.0540
12 -38 43 -0.0486 -18 34 -0.0312 0.0174 0.0354
14 -17 20 -0.0222 -6 21 -0.0162 0.0060 0.0180
16 -81 85 -0.0996 -73 88 -0.0966 0.0030 0.0120
18 -165 167 -0.1992 -156 170 -0.1956 0.0036 0.0090
20 -235 240 -0.2850 -229 245 -0.2844 0.0006 0.0054
22 -226 230 -0.2736 -218 234 -0.2712 0.0024 0.0048
24 -177 181 -0.2148 -168 185 -0.2118 0.0030 0.0024
26 -125 131 -0.1536 -118 135 -0.1518 0.0018 -0.0006
28 -24 27 -0.0306 -15 31 -0.0276 0.0030 -0.0024
30 64 -58 0.0732 71 -52 0.0738 0.0006 -0.0054
32 105 -97 0.1212 108 -90 0.1188 -0.0024 -0.0060
34 55 -55 0.0660 61 -48 0.0654 -0.0006 -0.0036
36 -13 12 -0.0150 -7 19 -0.0156 -0.0006 -0.0030
38 -75 78 -0.0918 -70 85 -0.0930 -0.0012 -0.0024
40 -110 113 -0.1338 -105 119 -0.1344 -0.0006 -0.0012
42 -100 103 -0.1218 -94 110 -0.1224 -0.0006 -0.0006
44 -62 65 -0.0762 -55 72 -0.0762 0.0000 0.0000
46 -149 156 -0.1830 -142 163 -0.1830 0.0000 0.0000
48 -280 285 -0.3390 -274 291 -0.3390 0.0000 0.0000
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/14/2009 11:30:58 AM



BRFTVA

SI-49

10/19/2009 11:12:40 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:03 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 1001 -979 1.1880 0.0708 0.4284
6 574 -569 0.6858 771 -766 0.9222 0.2364 0.3576
8 105 -99 0.1224 167 -154 0.1926 0.0702 0.1212
10 -33 39 -0.0432 -15 30 -0.0270 0.0162 0.0510
12 -38 43 -0.0486 -21 37 -0.0348 0.0138 0.0348
14 -17 20 -0.0222 -9 19 -0.0168 0.0054 0.0210
16 -81 85 -0.0996 -76 87 -0.0978 0.0018 0.0156
18 -165 167 -0.1992 -159 171 -0.1980 0.0012 0.0138
20 -235 240 -0.2850 -230 245 -0.2850 0.0000 0.0126
22 -226 230 -0.2736 -219 233 -0.2712 0.0024 0.0126
24 -177 181 -0.2148 -169 183 -0.2112 0.0036 0.0102
26 -125 131 -0.1536 -118 134 -0.1512 0.0024 0.0066
28 -24 27 -0.0306 -16 30 -0.0276 0.0030 0.0042
30 64 -58 0.0732 71 -54 0.0750 0.0018 0.0012
32 105 -97 0.1212 108 -92 0.1200 -0.0012 -0.0006
34 55 -55 0.0660 60 -50 0.0660 0.0000 0.0006
36 -13 12 -0.0150 -8 18 -0.0156 -0.0006 0.0006
38 -75 78 -0.0918 -71 82 -0.0918 0.0000 0.0012
40 -110 113 -0.1338 -105 118 -0.1338 0.0000 0.0012
42 -100 103 -0.1218 -95 109 -0.1224 -0.0006 0.0012
44 -62 65 -0.0762 -56 70 -0.0756 0.0006 0.0018
46 -149 156 -0.1830 -144 160 -0.1824 0.0006 0.0012
48 -280 285 -0.3390 -274 290 -0.3384 0.0006 0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/19/2009 11:12:40 AM



BRFTVA

SI-49

10/28/2009 11:23:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:03 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 1002 -989 1.1946 0.0774 0.3780
6 574 -569 0.6858 766 -759 0.9150 0.2292 0.3006
8 105 -99 0.1224 162 -152 0.1884 0.0660 0.0714
10 -33 39 -0.0432 -18 32 -0.0300 0.0132 0.0054
12 -38 43 -0.0486 -29 41 -0.0420 0.0066 -0.0078
14 -17 20 -0.0222 -13 21 -0.0204 0.0018 -0.0144
16 -81 85 -0.0996 -79 89 -0.1008 -0.0012 -0.0162
18 -165 167 -0.1992 -164 172 -0.2016 -0.0024 -0.0150
20 -235 240 -0.2850 -234 246 -0.2880 -0.0030 -0.0126
22 -226 230 -0.2736 -223 234 -0.2742 -0.0006 -0.0096
24 -177 181 -0.2148 -173 185 -0.2148 0.0000 -0.0090
26 -125 131 -0.1536 -121 134 -0.1530 0.0006 -0.0090
28 -24 27 -0.0306 -18 28 -0.0276 0.0030 -0.0096
30 64 -58 0.0732 69 -55 0.0744 0.0012 -0.0126
32 105 -97 0.1212 105 -93 0.1188 -0.0024 -0.0138
34 55 -55 0.0660 58 -51 0.0654 -0.0006 -0.0114
36 -13 12 -0.0150 -11 17 -0.0168 -0.0018 -0.0108
38 -75 78 -0.0918 -74 82 -0.0936 -0.0018 -0.0090
40 -110 113 -0.1338 -108 117 -0.1350 -0.0012 -0.0072
42 -100 103 -0.1218 -98 108 -0.1236 -0.0018 -0.0060
44 -62 65 -0.0762 -58 69 -0.0762 0.0000 -0.0042
46 -149 156 -0.1830 -149 162 -0.1866 -0.0036 -0.0042
48 -280 285 -0.3390 -277 289 -0.3396 -0.0006 -0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/28/2009 11:23:49 AM



BRFTVA

SI-49

11/3/2009 12:39:55 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:03 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 993 -977 1.1820 0.0648 0.3396
6 574 -569 0.6858 753 -753 0.9036 0.2178 0.2748
8 105 -99 0.1224 157 -147 0.1824 0.0600 0.0570
10 -33 39 -0.0432 -21 31 -0.0312 0.0120 -0.0030
12 -38 43 -0.0486 -33 42 -0.0450 0.0036 -0.0150
14 -17 20 -0.0222 -15 21 -0.0216 0.0006 -0.0186
16 -81 85 -0.0996 -82 89 -0.1026 -0.0030 -0.0192
18 -165 167 -0.1992 -166 172 -0.2028 -0.0036 -0.0162
20 -235 240 -0.2850 -236 245 -0.2886 -0.0036 -0.0126
22 -226 230 -0.2736 -225 235 -0.2760 -0.0024 -0.0090
24 -177 181 -0.2148 -175 184 -0.2154 -0.0006 -0.0066
26 -125 131 -0.1536 -123 133 -0.1536 0.0000 -0.0060
28 -24 27 -0.0306 -20 27 -0.0282 0.0024 -0.0060
30 64 -58 0.0732 68 -56 0.0744 0.0012 -0.0084
32 105 -97 0.1212 105 -94 0.1194 -0.0018 -0.0096
34 55 -55 0.0660 57 -52 0.0654 -0.0006 -0.0078
36 -13 12 -0.0150 -11 15 -0.0156 -0.0006 -0.0072
38 -75 78 -0.0918 -74 81 -0.0930 -0.0012 -0.0066
40 -110 113 -0.1338 -109 116 -0.1350 -0.0012 -0.0054
42 -100 103 -0.1218 -98 107 -0.1230 -0.0012 -0.0042
44 -62 65 -0.0762 -59 68 -0.0762 0.0000 -0.0030
46 -149 156 -0.1830 -149 160 -0.1854 -0.0024 -0.0030
48 -280 285 -0.3390 -278 288 -0.3396 -0.0006 -0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-49

11/13/2009 10:38:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:03 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 999 -978 1.1862 0.0690 0.2994
6 574 -569 0.6858 743 -741 0.8904 0.2046 0.2304
8 105 -99 0.1224 152 -141 0.1758 0.0534 0.0258
10 -33 39 -0.0432 -23 36 -0.0354 0.0078 -0.0276
12 -38 43 -0.0486 -37 50 -0.0522 -0.0036 -0.0354
14 -17 20 -0.0222 -15 24 -0.0234 -0.0012 -0.0318
16 -81 85 -0.0996 -81 91 -0.1032 -0.0036 -0.0306
18 -165 167 -0.1992 -166 176 -0.2052 -0.0060 -0.0270
20 -235 240 -0.2850 -237 249 -0.2916 -0.0066 -0.0210
22 -226 230 -0.2736 -225 236 -0.2766 -0.0030 -0.0144
24 -177 181 -0.2148 -174 186 -0.2160 -0.0012 -0.0114
26 -125 131 -0.1536 -122 134 -0.1536 0.0000 -0.0102
28 -24 27 -0.0306 -18 29 -0.0282 0.0024 -0.0102
30 64 -58 0.0732 69 -55 0.0744 0.0012 -0.0126
32 105 -97 0.1212 107 -93 0.1200 -0.0012 -0.0138
34 55 -55 0.0660 58 -50 0.0648 -0.0012 -0.0126
36 -13 12 -0.0150 -11 19 -0.0180 -0.0030 -0.0114
38 -75 78 -0.0918 -74 82 -0.0936 -0.0018 -0.0084
40 -110 113 -0.1338 -107 118 -0.1350 -0.0012 -0.0066
42 -100 103 -0.1218 -97 109 -0.1236 -0.0018 -0.0054
44 -62 65 -0.0762 -58 69 -0.0762 0.0000 -0.0036
46 -149 156 -0.1830 -149 161 -0.1860 -0.0030 -0.0036
48 -280 285 -0.3390 -277 289 -0.3396 -0.0006 -0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-49

10/14/2009 11:30:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:13 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 485 -439 0.5544 0.0078 0.1812
6 406 -371 0.4662 507 -467 0.5844 0.1182 0.1734
8 265 -201 0.2796 274 -218 0.2952 0.0156 0.0552
10 239 -178 0.2502 238 -186 0.2544 0.0042 0.0396
12 318 -282 0.3600 329 -291 0.3720 0.0120 0.0354
14 336 -279 0.3690 338 -286 0.3744 0.0054 0.0234
16 242 -185 0.2562 241 -189 0.2580 0.0018 0.0180
18 145 -82 0.1362 143 -85 0.1368 0.0006 0.0162
20 102 -39 0.0846 102 -42 0.0864 0.0018 0.0156
22 139 -93 0.1392 141 -95 0.1416 0.0024 0.0138
24 206 -153 0.2154 209 -155 0.2184 0.0030 0.0114
26 327 -270 0.3582 329 -277 0.3636 0.0054 0.0084
28 435 -375 0.4860 434 -378 0.4872 0.0012 0.0030
30 507 -450 0.5742 504 -453 0.5742 0.0000 0.0018
32 565 -518 0.6498 565 -521 0.6516 0.0018 0.0018
34 529 -476 0.6030 527 -475 0.6012 -0.0018 0.0000
36 448 -395 0.5058 446 -397 0.5058 0.0000 0.0018
38 330 -277 0.3642 326 -278 0.3624 -0.0018 0.0018
40 230 -173 0.2418 227 -173 0.2400 -0.0018 0.0036
42 315 -277 0.3552 315 -279 0.3564 0.0012 0.0054
44 482 -430 0.5472 483 -433 0.5496 0.0024 0.0042
46 610 -550 0.6960 608 -552 0.6960 0.0000 0.0018
48 711 -652 0.8178 711 -655 0.8196 0.0018 0.0018
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/14/2009 11:30:58 AM



BRFTVA

SI-49

10/19/2009 11:12:40 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:13 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 485 -427 0.5472 0.0006 0.1644
6 406 -371 0.4662 502 -463 0.5790 0.1128 0.1638
8 265 -201 0.2796 273 -217 0.2940 0.0144 0.0510
10 239 -178 0.2502 237 -179 0.2496 -0.0006 0.0366
12 318 -282 0.3600 331 -287 0.3708 0.0108 0.0372
14 336 -279 0.3690 341 -283 0.3744 0.0054 0.0264
16 242 -185 0.2562 243 -186 0.2574 0.0012 0.0210
18 145 -82 0.1362 145 -83 0.1368 0.0006 0.0198
20 102 -39 0.0846 105 -40 0.0870 0.0024 0.0192
22 139 -93 0.1392 143 -94 0.1422 0.0030 0.0168
24 206 -153 0.2154 211 -153 0.2184 0.0030 0.0138
26 327 -270 0.3582 331 -271 0.3612 0.0030 0.0108
28 435 -375 0.4860 437 -374 0.4866 0.0006 0.0078
30 507 -450 0.5742 507 -449 0.5736 -0.0006 0.0072
32 565 -518 0.6498 568 -518 0.6516 0.0018 0.0078
34 529 -476 0.6030 529 -474 0.6018 -0.0012 0.0060
36 448 -395 0.5058 449 -395 0.5064 0.0006 0.0072
38 330 -277 0.3642 330 -277 0.3642 0.0000 0.0066
40 230 -173 0.2418 230 -171 0.2406 -0.0012 0.0066
42 315 -277 0.3552 319 -276 0.3570 0.0018 0.0078
44 482 -430 0.5472 487 -431 0.5508 0.0036 0.0060
46 610 -550 0.6960 612 -549 0.6966 0.0006 0.0024
48 711 -652 0.8178 715 -651 0.8196 0.0018 0.0018
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/19/2009 11:12:40 AM



BRFTVA

SI-49

10/28/2009 11:23:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:13 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 482 -425 0.5442 -0.0024 0.1194
6 406 -371 0.4662 499 -454 0.5718 0.1056 0.1218
8 265 -201 0.2796 270 -211 0.2886 0.0090 0.0162
10 239 -178 0.2502 234 -178 0.2472 -0.0030 0.0072
12 318 -282 0.3600 329 -283 0.3672 0.0072 0.0102
14 336 -279 0.3690 339 -281 0.3720 0.0030 0.0030
16 242 -185 0.2562 240 -183 0.2538 -0.0024 0.0000
18 145 -82 0.1362 144 -79 0.1338 -0.0024 0.0024
20 102 -39 0.0846 102 -38 0.0840 -0.0006 0.0048
22 139 -93 0.1392 142 -90 0.1392 0.0000 0.0054
24 206 -153 0.2154 211 -151 0.2172 0.0018 0.0054
26 327 -270 0.3582 333 -272 0.3630 0.0048 0.0036
28 435 -375 0.4860 437 -374 0.4866 0.0006 -0.0012
30 507 -450 0.5742 507 -450 0.5742 0.0000 -0.0018
32 565 -518 0.6498 568 -517 0.6510 0.0012 -0.0018
34 529 -476 0.6030 528 -471 0.5994 -0.0036 -0.0030
36 448 -395 0.5058 448 -392 0.5040 -0.0018 0.0006
38 330 -277 0.3642 328 -274 0.3612 -0.0030 0.0024
40 230 -173 0.2418 230 -169 0.2394 -0.0024 0.0054
42 315 -277 0.3552 320 -275 0.3570 0.0018 0.0078
44 482 -430 0.5472 487 -430 0.5502 0.0030 0.0060
46 610 -550 0.6960 613 -549 0.6972 0.0012 0.0030
48 711 -652 0.8178 715 -651 0.8196 0.0018 0.0018
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-49

11/3/2009 12:39:55 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:13 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 471 -417 0.5328 -0.0138 0.0924
6 406 -371 0.4662 494 -451 0.5670 0.1008 0.1062
8 265 -201 0.2796 268 -208 0.2856 0.0060 0.0054
10 239 -178 0.2502 232 -174 0.2436 -0.0066 -0.0006
12 318 -282 0.3600 327 -281 0.3648 0.0048 0.0060
14 336 -279 0.3690 339 -283 0.3732 0.0042 0.0012
16 242 -185 0.2562 242 -183 0.2550 -0.0012 -0.0030
18 145 -82 0.1362 144 -78 0.1332 -0.0030 -0.0018
20 102 -39 0.0846 104 -38 0.0852 0.0006 0.0012
22 139 -93 0.1392 141 -90 0.1386 -0.0006 0.0006
24 206 -153 0.2154 209 -150 0.2154 0.0000 0.0012
26 327 -270 0.3582 331 -273 0.3624 0.0042 0.0012
28 435 -375 0.4860 435 -373 0.4848 -0.0012 -0.0030
30 507 -450 0.5742 505 -449 0.5724 -0.0018 -0.0018
32 565 -518 0.6498 567 -516 0.6498 0.0000 0.0000
34 529 -476 0.6030 528 -473 0.6006 -0.0024 0.0000
36 448 -395 0.5058 449 -394 0.5058 0.0000 0.0024
38 330 -277 0.3642 329 -276 0.3630 -0.0012 0.0024
40 230 -173 0.2418 231 -171 0.2412 -0.0006 0.0036
42 315 -277 0.3552 317 -274 0.3546 -0.0006 0.0042
44 482 -430 0.5472 486 -431 0.5502 0.0030 0.0048
46 610 -550 0.6960 613 -549 0.6972 0.0012 0.0018
48 711 -652 0.8178 714 -650 0.8184 0.0006 0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-49

11/13/2009 10:38:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 11/16/2009 8:47:13 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 474 -417 0.5346 -0.0120 0.0810
6 406 -371 0.4662 487 -448 0.5610 0.0948 0.0930
8 265 -201 0.2796 265 -204 0.2814 0.0018 -0.0018
10 239 -178 0.2502 227 -170 0.2382 -0.0120 -0.0036
12 318 -282 0.3600 327 -282 0.3654 0.0054 0.0084
14 336 -279 0.3690 341 -281 0.3732 0.0042 0.0030
16 242 -185 0.2562 242 -182 0.2544 -0.0018 -0.0012
18 145 -82 0.1362 144 -79 0.1338 -0.0024 0.0006
20 102 -39 0.0846 105 -37 0.0852 0.0006 0.0030
22 139 -93 0.1392 142 -90 0.1392 0.0000 0.0024
24 206 -153 0.2154 210 -151 0.2166 0.0012 0.0024
26 327 -270 0.3582 332 -271 0.3618 0.0036 0.0012
28 435 -375 0.4860 436 -372 0.4848 -0.0012 -0.0024
30 507 -450 0.5742 507 -449 0.5736 -0.0006 -0.0012
32 565 -518 0.6498 568 -517 0.6510 0.0012 -0.0006
34 529 -476 0.6030 529 -471 0.6000 -0.0030 -0.0018
36 448 -395 0.5058 448 -391 0.5034 -0.0024 0.0012
38 330 -277 0.3642 328 -273 0.3606 -0.0036 0.0036
40 230 -173 0.2418 229 -169 0.2388 -0.0030 0.0072
42 315 -277 0.3552 322 -276 0.3588 0.0036 0.0102
44 482 -430 0.5472 488 -430 0.5508 0.0036 0.0066
46 610 -550 0.6960 614 -549 0.6978 0.0018 0.0030
48 711 -652 0.8178 715 -650 0.8190 0.0012 0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-49

11/20/2009 12:36:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:08 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 998 -982 1.1880 0.0708 0.2808
6 574 -569 0.6858 734 -736 0.8820 0.1962 0.2100
8 105 -99 0.1224 149 -141 0.1740 0.0516 0.0138
10 -33 39 -0.0432 -26 35 -0.0366 0.0066 -0.0378
12 -38 43 -0.0486 -43 51 -0.0564 -0.0078 -0.0444
14 -17 20 -0.0222 -18 25 -0.0258 -0.0036 -0.0366
16 -81 85 -0.0996 -86 90 -0.1056 -0.0060 -0.0330
18 -165 167 -0.1992 -169 176 -0.2070 -0.0078 -0.0270
20 -235 240 -0.2850 -238 247 -0.2910 -0.0060 -0.0192
22 -226 230 -0.2736 -227 235 -0.2772 -0.0036 -0.0132
24 -177 181 -0.2148 -176 185 -0.2166 -0.0018 -0.0096
26 -125 131 -0.1536 -125 134 -0.1554 -0.0018 -0.0078
28 -24 27 -0.0306 -19 27 -0.0276 0.0030 -0.0060
30 64 -58 0.0732 68 -57 0.0750 0.0018 -0.0090
32 105 -97 0.1212 104 -94 0.1188 -0.0024 -0.0108
34 55 -55 0.0660 57 -52 0.0654 -0.0006 -0.0084
36 -13 12 -0.0150 -12 16 -0.0168 -0.0018 -0.0078
38 -75 78 -0.0918 -75 80 -0.0930 -0.0012 -0.0060
40 -110 113 -0.1338 -109 116 -0.1350 -0.0012 -0.0048
42 -100 103 -0.1218 -98 106 -0.1224 -0.0006 -0.0036
44 -62 65 -0.0762 -59 68 -0.0762 0.0000 -0.0030
46 -149 156 -0.1830 -151 159 -0.1860 -0.0030 -0.0030
48 -280 285 -0.3390 -278 287 -0.3390 0.0000 0.0000
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/20/2009 12:36:32 PM



BRFTVA

SI-49

11/24/2009 12:32:14 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:08 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 1000 -978 1.1868 0.0696 0.2646
6 574 -569 0.6858 738 -729 0.8802 0.1944 0.1950
8 105 -99 0.1224 149 -135 0.1704 0.0480 0.0006
10 -33 39 -0.0432 -23 40 -0.0378 0.0054 -0.0474
12 -38 43 -0.0486 -40 57 -0.0582 -0.0096 -0.0528
14 -17 20 -0.0222 -17 29 -0.0276 -0.0054 -0.0432
16 -81 85 -0.0996 -82 94 -0.1056 -0.0060 -0.0378
18 -165 167 -0.1992 -166 179 -0.2070 -0.0078 -0.0318
20 -235 240 -0.2850 -236 251 -0.2922 -0.0072 -0.0240
22 -226 230 -0.2736 -224 239 -0.2778 -0.0042 -0.0168
24 -177 181 -0.2148 -173 188 -0.2166 -0.0018 -0.0126
26 -125 131 -0.1536 -120 137 -0.1542 -0.0006 -0.0108
28 -24 27 -0.0306 -17 31 -0.0288 0.0018 -0.0102
30 64 -58 0.0732 71 -54 0.0750 0.0018 -0.0120
32 105 -97 0.1212 107 -91 0.1188 -0.0024 -0.0138
34 55 -55 0.0660 60 -48 0.0648 -0.0012 -0.0114
36 -13 12 -0.0150 -10 19 -0.0174 -0.0024 -0.0102
38 -75 78 -0.0918 -72 84 -0.0936 -0.0018 -0.0078
40 -110 113 -0.1338 -105 119 -0.1344 -0.0006 -0.0060
42 -100 103 -0.1218 -95 110 -0.1230 -0.0012 -0.0054
44 -62 65 -0.0762 -55 72 -0.0762 0.0000 -0.0042
46 -149 156 -0.1830 -147 164 -0.1866 -0.0036 -0.0042
48 -280 285 -0.3390 -275 291 -0.3396 -0.0006 -0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-49

12/3/2009 12:52:58 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:09 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 998 -992 1.1940 0.0768 0.2586
6 574 -569 0.6858 730 -728 0.8748 0.1890 0.1818
8 105 -99 0.1224 142 -137 0.1674 0.0450 -0.0072
10 -33 39 -0.0432 -30 35 -0.0390 0.0042 -0.0522
12 -38 43 -0.0486 -50 53 -0.0618 -0.0132 -0.0564
14 -17 20 -0.0222 -23 24 -0.0282 -0.0060 -0.0432
16 -81 85 -0.0996 -88 89 -0.1062 -0.0066 -0.0372
18 -165 167 -0.1992 -173 175 -0.2088 -0.0096 -0.0306
20 -235 240 -0.2850 -242 246 -0.2928 -0.0078 -0.0210
22 -226 230 -0.2736 -231 234 -0.2790 -0.0054 -0.0132
24 -177 181 -0.2148 -179 183 -0.2172 -0.0024 -0.0078
26 -125 131 -0.1536 -126 131 -0.1542 -0.0006 -0.0054
28 -24 27 -0.0306 -22 25 -0.0282 0.0024 -0.0048
30 64 -58 0.0732 65 -60 0.0750 0.0018 -0.0072
32 105 -97 0.1212 103 -97 0.1200 -0.0012 -0.0090
34 55 -55 0.0660 55 -54 0.0654 -0.0006 -0.0078
36 -13 12 -0.0150 -15 14 -0.0174 -0.0024 -0.0072
38 -75 78 -0.0918 -77 77 -0.0924 -0.0006 -0.0048
40 -110 113 -0.1338 -111 114 -0.1350 -0.0012 -0.0042
42 -100 103 -0.1218 -101 103 -0.1224 -0.0006 -0.0030
44 -62 65 -0.0762 -61 66 -0.0762 0.0000 -0.0024
46 -149 156 -0.1830 -152 158 -0.1860 -0.0030 -0.0024
48 -280 285 -0.3390 -280 284 -0.3384 0.0006 0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 12/3/2009 12:52:58 PM



BRFTVA

SI-49

12/18/2009 2:13:21 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:09 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 976 -981 1.1742 0.0570 0.2238
6 574 -569 0.6858 714 -724 0.8628 0.1770 0.1668
8 105 -99 0.1224 139 -142 0.1686 0.0462 -0.0102
10 -33 39 -0.0432 -34 32 -0.0396 0.0036 -0.0564
12 -38 43 -0.0486 -55 51 -0.0636 -0.0150 -0.0600
14 -17 20 -0.0222 -24 22 -0.0276 -0.0054 -0.0450
16 -81 85 -0.0996 -91 88 -0.1074 -0.0078 -0.0396
18 -165 167 -0.1992 -176 174 -0.2100 -0.0108 -0.0318
20 -235 240 -0.2850 -246 245 -0.2946 -0.0096 -0.0210
22 -226 230 -0.2736 -234 230 -0.2784 -0.0048 -0.0114
24 -177 181 -0.2148 -181 180 -0.2166 -0.0018 -0.0066
26 -125 131 -0.1536 -128 125 -0.1518 0.0018 -0.0048
28 -24 27 -0.0306 -24 20 -0.0264 0.0042 -0.0066
30 64 -58 0.0732 61 -66 0.0762 0.0030 -0.0108
32 105 -97 0.1212 98 -102 0.1200 -0.0012 -0.0138
34 55 -55 0.0660 55 -57 0.0672 0.0012 -0.0126
36 -13 12 -0.0150 -17 13 -0.0180 -0.0030 -0.0138
38 -75 78 -0.0918 -80 76 -0.0936 -0.0018 -0.0108
40 -110 113 -0.1338 -114 112 -0.1356 -0.0018 -0.0090
42 -100 103 -0.1218 -105 100 -0.1230 -0.0012 -0.0072
44 -62 65 -0.0762 -62 61 -0.0738 0.0024 -0.0060
46 -149 156 -0.1830 -159 158 -0.1902 -0.0072 -0.0084
48 -280 285 -0.3390 -285 282 -0.3402 -0.0012 -0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/18/2009 2:13:21 PM



BRFTVA

SI-49

12/22/2009 9:59:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:09 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 985 -969 1.1724 0.0552 0.0384
6 574 -569 0.6858 714 -708 0.8532 0.1674 -0.0168
8 105 -99 0.1224 137 -127 0.1584 0.0360 -0.1842
10 -33 39 -0.0432 -34 46 -0.0480 -0.0048 -0.2202
12 -38 43 -0.0486 -56 65 -0.0726 -0.0240 -0.2154
14 -17 20 -0.0222 -25 35 -0.0360 -0.0138 -0.1914
16 -81 85 -0.0996 -90 101 -0.1146 -0.0150 -0.1776
18 -165 167 -0.1992 -176 187 -0.2178 -0.0186 -0.1626
20 -235 240 -0.2850 -245 258 -0.3018 -0.0168 -0.1440
22 -226 230 -0.2736 -235 245 -0.2880 -0.0144 -0.1272
24 -177 181 -0.2148 -180 194 -0.2244 -0.0096 -0.1128
26 -125 131 -0.1536 -127 140 -0.1602 -0.0066 -0.1032
28 -24 27 -0.0306 -24 35 -0.0354 -0.0048 -0.0966
30 64 -58 0.0732 61 -51 0.0672 -0.0060 -0.0918
32 105 -97 0.1212 98 -88 0.1116 -0.0096 -0.0858
34 55 -55 0.0660 56 -43 0.0594 -0.0066 -0.0762
36 -13 12 -0.0150 -16 26 -0.0252 -0.0102 -0.0696
38 -75 78 -0.0918 -79 91 -0.1020 -0.0102 -0.0594
40 -110 113 -0.1338 -113 127 -0.1440 -0.0102 -0.0492
42 -100 103 -0.1218 -104 115 -0.1314 -0.0096 -0.0390
44 -62 65 -0.0762 -61 75 -0.0816 -0.0054 -0.0294
46 -149 156 -0.1830 -158 172 -0.1980 -0.0150 -0.0240
48 -280 285 -0.3390 -284 296 -0.3480 -0.0090 -0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 12/22/2009 9:59:52 AM



BRFTVA

SI-49

11/20/2009 12:36:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:18 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 475 -417 0.5352 -0.0114 0.0648
6 406 -371 0.4662 489 -446 0.5610 0.0948 0.0762
8 265 -201 0.2796 263 -206 0.2814 0.0018 -0.0186
10 239 -178 0.2502 223 -173 0.2376 -0.0126 -0.0204
12 318 -282 0.3600 324 -282 0.3636 0.0036 -0.0078
14 336 -279 0.3690 337 -282 0.3714 0.0024 -0.0114
16 242 -185 0.2562 238 -182 0.2520 -0.0042 -0.0138
18 145 -82 0.1362 141 -82 0.1338 -0.0024 -0.0096
20 102 -39 0.0846 102 -39 0.0846 0.0000 -0.0072
22 139 -93 0.1392 138 -90 0.1368 -0.0024 -0.0072
24 206 -153 0.2154 207 -153 0.2160 0.0006 -0.0048
26 327 -270 0.3582 328 -274 0.3612 0.0030 -0.0054
28 435 -375 0.4860 433 -374 0.4842 -0.0018 -0.0084
30 507 -450 0.5742 505 -451 0.5736 -0.0006 -0.0066
32 565 -518 0.6498 564 -518 0.6492 -0.0006 -0.0060
34 529 -476 0.6030 526 -473 0.5994 -0.0036 -0.0054
36 448 -395 0.5058 446 -394 0.5040 -0.0018 -0.0018
38 330 -277 0.3642 326 -275 0.3606 -0.0036 0.0000
40 230 -173 0.2418 227 -172 0.2394 -0.0024 0.0036
42 315 -277 0.3552 318 -278 0.3576 0.0024 0.0060
44 482 -430 0.5472 485 -433 0.5508 0.0036 0.0036
46 610 -550 0.6960 611 -550 0.6966 0.0006 0.0000
48 711 -652 0.8178 710 -652 0.8172 -0.0006 -0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/20/2009 12:36:32 PM



BRFTVA

SI-49

11/24/2009 12:32:14 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:18 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 477 -414 0.5346 -0.0120 0.0750
6 406 -371 0.4662 492 -443 0.5610 0.0948 0.0870
8 265 -201 0.2796 264 -202 0.2796 0.0000 -0.0078
10 239 -178 0.2502 228 -168 0.2376 -0.0126 -0.0078
12 318 -282 0.3600 329 -279 0.3648 0.0048 0.0048
14 336 -279 0.3690 340 -279 0.3714 0.0024 0.0000
16 242 -185 0.2562 242 -179 0.2526 -0.0036 -0.0024
18 145 -82 0.1362 145 -77 0.1332 -0.0030 0.0012
20 102 -39 0.0846 106 -36 0.0852 0.0006 0.0042
22 139 -93 0.1392 143 -87 0.1380 -0.0012 0.0036
24 206 -153 0.2154 212 -149 0.2166 0.0012 0.0048
26 327 -270 0.3582 333 -270 0.3618 0.0036 0.0036
28 435 -375 0.4860 438 -371 0.4854 -0.0006 0.0000
30 507 -450 0.5742 508 -448 0.5736 -0.0006 0.0006
32 565 -518 0.6498 570 -515 0.6510 0.0012 0.0012
34 529 -476 0.6030 530 -470 0.6000 -0.0030 0.0000
36 448 -395 0.5058 450 -391 0.5046 -0.0012 0.0030
38 330 -277 0.3642 330 -274 0.3624 -0.0018 0.0042
40 230 -173 0.2418 231 -167 0.2388 -0.0030 0.0060
42 315 -277 0.3552 321 -274 0.3570 0.0018 0.0090
44 482 -430 0.5472 489 -430 0.5514 0.0042 0.0072
46 610 -550 0.6960 615 -547 0.6972 0.0012 0.0030
48 711 -652 0.8178 717 -649 0.8196 0.0018 0.0018
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/24/2009 12:32:14 PM



BRFTVA

SI-49

12/3/2009 12:52:58 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:18 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 466 -414 0.5280 -0.0186 0.0480
6 406 -371 0.4662 483 -443 0.5556 0.0894 0.0666
8 265 -201 0.2796 262 -203 0.2790 -0.0006 -0.0228
10 239 -178 0.2502 224 -167 0.2346 -0.0156 -0.0222
12 318 -282 0.3600 325 -279 0.3624 0.0024 -0.0066
14 336 -279 0.3690 339 -282 0.3726 0.0036 -0.0090
16 242 -185 0.2562 242 -179 0.2526 -0.0036 -0.0126
18 145 -82 0.1362 145 -78 0.1338 -0.0024 -0.0090
20 102 -39 0.0846 104 -37 0.0846 0.0000 -0.0066
22 139 -93 0.1392 140 -87 0.1362 -0.0030 -0.0066
24 206 -153 0.2154 210 -149 0.2154 0.0000 -0.0036
26 327 -270 0.3582 330 -270 0.3600 0.0018 -0.0036
28 435 -375 0.4860 435 -371 0.4836 -0.0024 -0.0054
30 507 -450 0.5742 507 -449 0.5736 -0.0006 -0.0030
32 565 -518 0.6498 568 -516 0.6504 0.0006 -0.0024
34 529 -476 0.6030 529 -471 0.6000 -0.0030 -0.0030
36 448 -395 0.5058 449 -392 0.5046 -0.0012 0.0000
38 330 -277 0.3642 325 -273 0.3588 -0.0054 0.0012
40 230 -173 0.2418 230 -168 0.2388 -0.0030 0.0066
42 315 -277 0.3552 322 -275 0.3582 0.0030 0.0096
44 482 -430 0.5472 489 -430 0.5514 0.0042 0.0066
46 610 -550 0.6960 614 -549 0.6978 0.0018 0.0024
48 711 -652 0.8178 715 -649 0.8184 0.0006 0.0006
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 12/3/2009 12:52:58 PM



BRFTVA

SI-49

12/18/2009 2:13:21 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:18 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 418 -441 0.5154 -0.0312 0.0462
6 406 -371 0.4662 463 -467 0.5580 0.0918 0.0774
8 265 -201 0.2796 216 -235 0.2706 -0.0090 -0.0144
10 239 -178 0.2502 183 -212 0.2370 -0.0132 -0.0054
12 318 -282 0.3600 288 -307 0.3570 -0.0030 0.0078
14 336 -279 0.3690 296 -315 0.3666 -0.0024 0.0108
16 242 -185 0.2562 195 -213 0.2448 -0.0114 0.0132
18 145 -82 0.1362 92 -117 0.1254 -0.0108 0.0246
20 102 -39 0.0846 57 -86 0.0858 0.0012 0.0354
22 139 -93 0.1392 107 -128 0.1410 0.0018 0.0342
24 206 -153 0.2154 177 -193 0.2220 0.0066 0.0324
26 327 -270 0.3582 299 -316 0.3690 0.0108 0.0258
28 435 -375 0.4860 399 -416 0.4890 0.0030 0.0150
30 507 -450 0.5742 462 -491 0.5718 -0.0024 0.0120
32 565 -518 0.6498 522 -551 0.6438 -0.0060 0.0144
34 529 -476 0.6030 485 -505 0.5940 -0.0090 0.0204
36 448 -395 0.5058 405 -424 0.4974 -0.0084 0.0294
38 330 -277 0.3642 289 -303 0.3552 -0.0090 0.0378
40 230 -173 0.2418 187 -216 0.2418 0.0000 0.0468
42 315 -277 0.3552 307 -305 0.3672 0.0120 0.0468
44 482 -430 0.5472 460 -473 0.5598 0.0126 0.0348
46 610 -550 0.6960 581 -601 0.7092 0.0132 0.0222
48 711 -652 0.8178 673 -705 0.8268 0.0090 0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/18/2009 2:13:21 PM



BRFTVA

SI-49

12/22/2009 9:59:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 12/22/2009 4:41:18 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 417 -437 0.5124 -0.0342 0.0360
6 406 -371 0.4662 461 -465 0.5556 0.0894 0.0702
8 265 -201 0.2796 216 -235 0.2706 -0.0090 -0.0192
10 239 -178 0.2502 181 -211 0.2352 -0.0150 -0.0102
12 318 -282 0.3600 287 -307 0.3564 -0.0036 0.0048
14 336 -279 0.3690 295 -315 0.3660 -0.0030 0.0084
16 242 -185 0.2562 195 -213 0.2448 -0.0114 0.0114
18 145 -82 0.1362 91 -116 0.1242 -0.0120 0.0228
20 102 -39 0.0846 57 -87 0.0864 0.0018 0.0348
22 139 -93 0.1392 106 -128 0.1404 0.0012 0.0330
24 206 -153 0.2154 176 -193 0.2214 0.0060 0.0318
26 327 -270 0.3582 300 -316 0.3696 0.0114 0.0258
28 435 -375 0.4860 398 -420 0.4908 0.0048 0.0144
30 507 -450 0.5742 462 -492 0.5724 -0.0018 0.0096
32 565 -518 0.6498 522 -550 0.6432 -0.0066 0.0114
34 529 -476 0.6030 484 -506 0.5940 -0.0090 0.0180
36 448 -395 0.5058 403 -424 0.4962 -0.0096 0.0270
38 330 -277 0.3642 287 -303 0.3540 -0.0102 0.0366
40 230 -173 0.2418 188 -216 0.2424 0.0006 0.0468
42 315 -277 0.3552 307 -305 0.3672 0.0120 0.0462
44 482 -430 0.5472 460 -472 0.5592 0.0120 0.0342
46 610 -550 0.6960 581 -601 0.7092 0.0132 0.0222
48 711 -652 0.8178 673 -705 0.8268 0.0090 0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 12/22/2009 9:59:52 AM
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BRFTVA

SI-49

12/28/2009 10:44:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 1005 -1002 1.2042 0.0870 0.2442
6 574 -569 0.6858 712 -721 0.8598 0.1740 0.1572
8 105 -99 0.1224 138 -140 0.1668 0.0444 -0.0168
10 -33 39 -0.0432 -34 34 -0.0408 0.0024 -0.0612
12 -38 43 -0.0486 -56 51 -0.0642 -0.0156 -0.0636
14 -17 20 -0.0222 -24 24 -0.0288 -0.0066 -0.0480
16 -81 85 -0.0996 -91 90 -0.1086 -0.0090 -0.0414
18 -165 167 -0.1992 -176 174 -0.2100 -0.0108 -0.0324
20 -235 240 -0.2850 -246 245 -0.2946 -0.0096 -0.0216
22 -226 230 -0.2736 -235 230 -0.2790 -0.0054 -0.0120
24 -177 181 -0.2148 -181 180 -0.2166 -0.0018 -0.0066
26 -125 131 -0.1536 -128 125 -0.1518 0.0018 -0.0048
28 -24 27 -0.0306 -22 20 -0.0252 0.0054 -0.0066
30 64 -58 0.0732 62 -66 0.0768 0.0036 -0.0120
32 105 -97 0.1212 98 -102 0.1200 -0.0012 -0.0156
34 55 -55 0.0660 55 -54 0.0654 -0.0006 -0.0144
36 -13 12 -0.0150 -16 14 -0.0180 -0.0030 -0.0138
38 -75 78 -0.0918 -79 77 -0.0936 -0.0018 -0.0108
40 -110 113 -0.1338 -113 112 -0.1350 -0.0012 -0.0090
42 -100 103 -0.1218 -105 99 -0.1224 -0.0006 -0.0078
44 -62 65 -0.0762 -64 61 -0.0750 0.0012 -0.0072
46 -149 156 -0.1830 -160 157 -0.1902 -0.0072 -0.0084
48 -280 285 -0.3390 -285 282 -0.3402 -0.0012 -0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/28/2009 10:44:06 AM



BRFTVA

SI-49

1/8/2010 10:18:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 822 -822 0.9864 -0.1308 0.1386
6 574 -569 0.6858 814 -820 0.9804 0.2946 0.2694
8 105 -99 0.1224 138 -138 0.1656 0.0432 -0.0252
10 -33 39 -0.0432 -35 35 -0.0420 0.0012 -0.0684
12 -38 43 -0.0486 -55 50 -0.0630 -0.0144 -0.0696
14 -17 20 -0.0222 -27 27 -0.0324 -0.0102 -0.0552
16 -81 85 -0.0996 -90 88 -0.1068 -0.0072 -0.0450
18 -165 167 -0.1992 -176 175 -0.2106 -0.0114 -0.0378
20 -235 240 -0.2850 -246 246 -0.2952 -0.0102 -0.0264
22 -226 230 -0.2736 -235 232 -0.2802 -0.0066 -0.0162
24 -177 181 -0.2148 -181 181 -0.2172 -0.0024 -0.0096
26 -125 131 -0.1536 -129 127 -0.1536 0.0000 -0.0072
28 -24 27 -0.0306 -24 21 -0.0270 0.0036 -0.0072
30 64 -58 0.0732 61 -65 0.0756 0.0024 -0.0108
32 105 -97 0.1212 98 -102 0.1200 -0.0012 -0.0132
34 55 -55 0.0660 56 -55 0.0666 0.0006 -0.0120
36 -13 12 -0.0150 -15 13 -0.0168 -0.0018 -0.0126
38 -75 78 -0.0918 -79 76 -0.0930 -0.0012 -0.0108
40 -110 113 -0.1338 -113 113 -0.1356 -0.0018 -0.0096
42 -100 103 -0.1218 -105 100 -0.1230 -0.0012 -0.0078
44 -62 65 -0.0762 -63 62 -0.0750 0.0012 -0.0066
46 -149 156 -0.1830 -159 157 -0.1896 -0.0066 -0.0078
48 -280 285 -0.3390 -285 282 -0.3402 -0.0012 -0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 1/8/2010 10:18:03 AM



BRFTVA

SI-49

1/14/2010 8:31:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 695 -693 0.8328 -0.2844 0.0948
6 574 -569 0.6858 888 -893 1.0686 0.3828 0.3792
8 105 -99 0.1224 150 -150 0.1800 0.0576 -0.0036
10 -33 39 -0.0432 -35 36 -0.0426 0.0006 -0.0612
12 -38 43 -0.0486 -56 53 -0.0654 -0.0168 -0.0618
14 -17 20 -0.0222 -28 27 -0.0330 -0.0108 -0.0450
16 -81 85 -0.0996 -89 88 -0.1062 -0.0066 -0.0342
18 -165 167 -0.1992 -175 175 -0.2100 -0.0108 -0.0276
20 -235 240 -0.2850 -245 246 -0.2946 -0.0096 -0.0168
22 -226 230 -0.2736 -235 233 -0.2808 -0.0072 -0.0072
24 -177 181 -0.2148 -181 183 -0.2184 -0.0036 0.0000
26 -125 131 -0.1536 -129 129 -0.1548 -0.0012 0.0036
28 -24 27 -0.0306 -24 23 -0.0282 0.0024 0.0048
30 64 -58 0.0732 62 -64 0.0756 0.0024 0.0024
32 105 -97 0.1212 100 -102 0.1212 0.0000 0.0000
34 55 -55 0.0660 57 -57 0.0684 0.0024 0.0000
36 -13 12 -0.0150 -14 12 -0.0156 -0.0006 -0.0024
38 -75 78 -0.0918 -77 76 -0.0918 0.0000 -0.0018
40 -110 113 -0.1338 -113 114 -0.1362 -0.0024 -0.0018
42 -100 103 -0.1218 -105 101 -0.1236 -0.0018 0.0006
44 -62 65 -0.0762 -60 62 -0.0732 0.0030 0.0024
46 -149 156 -0.1830 -152 156 -0.1848 -0.0018 -0.0006
48 -280 285 -0.3390 -281 282 -0.3378 0.0012 0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 1/14/2010 8:31:11 AM



BRFTVA

SI-49

1/22/2010 10:02:57 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:07 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 866 -864 1.0380 -0.0792 0.1752
6 574 -569 0.6858 792 -800 0.9552 0.2694 0.2544
8 105 -99 0.1224 145 -147 0.1752 0.0528 -0.0150
10 -33 39 -0.0432 -38 36 -0.0444 -0.0012 -0.0678
12 -38 43 -0.0486 -58 51 -0.0654 -0.0168 -0.0666
14 -17 20 -0.0222 -27 25 -0.0312 -0.0090 -0.0498
16 -81 85 -0.0996 -89 87 -0.1056 -0.0060 -0.0408
18 -165 167 -0.1992 -175 173 -0.2088 -0.0096 -0.0348
20 -235 240 -0.2850 -245 244 -0.2934 -0.0084 -0.0252
22 -226 230 -0.2736 -234 230 -0.2784 -0.0048 -0.0168
24 -177 181 -0.2148 -181 180 -0.2166 -0.0018 -0.0120
26 -125 131 -0.1536 -129 126 -0.1530 0.0006 -0.0102
28 -24 27 -0.0306 -25 22 -0.0282 0.0024 -0.0108
30 64 -58 0.0732 61 -64 0.0750 0.0018 -0.0132
32 105 -97 0.1212 98 -103 0.1206 -0.0006 -0.0150
34 55 -55 0.0660 56 -55 0.0666 0.0006 -0.0144
36 -13 12 -0.0150 -16 13 -0.0174 -0.0024 -0.0150
38 -75 78 -0.0918 -78 76 -0.0924 -0.0006 -0.0126
40 -110 113 -0.1338 -114 113 -0.1362 -0.0024 -0.0120
42 -100 103 -0.1218 -106 100 -0.1236 -0.0018 -0.0096
44 -62 65 -0.0762 -64 61 -0.0750 0.0012 -0.0078
46 -149 156 -0.1830 -160 157 -0.1902 -0.0072 -0.0090
48 -280 285 -0.3390 -286 282 -0.3408 -0.0018 -0.0018
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 1/22/2010 10:02:57 AM



BRFTVA

SI-49

1/27/2010 10:17:50 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:07 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 862 -864 1.0356 -0.0816 0.1950
6 574 -569 0.6858 794 -802 0.9576 0.2718 0.2766
8 105 -99 0.1224 149 -148 0.1782 0.0558 0.0048
10 -33 39 -0.0432 -35 35 -0.0420 0.0012 -0.0510
12 -38 43 -0.0486 -55 51 -0.0636 -0.0150 -0.0522
14 -17 20 -0.0222 -26 25 -0.0306 -0.0084 -0.0372
16 -81 85 -0.0996 -87 86 -0.1038 -0.0042 -0.0288
18 -165 167 -0.1992 -173 172 -0.2070 -0.0078 -0.0246
20 -235 240 -0.2850 -244 244 -0.2928 -0.0078 -0.0168
22 -226 230 -0.2736 -232 230 -0.2772 -0.0036 -0.0090
24 -177 181 -0.2148 -179 179 -0.2148 0.0000 -0.0054
26 -125 131 -0.1536 -128 126 -0.1524 0.0012 -0.0054
28 -24 27 -0.0306 -23 21 -0.0264 0.0042 -0.0066
30 64 -58 0.0732 61 -64 0.0750 0.0018 -0.0108
32 105 -97 0.1212 99 -102 0.1206 -0.0006 -0.0126
34 55 -55 0.0660 56 -56 0.0672 0.0012 -0.0120
36 -13 12 -0.0150 -15 13 -0.0168 -0.0018 -0.0132
38 -75 78 -0.0918 -78 76 -0.0924 -0.0006 -0.0114
40 -110 113 -0.1338 -114 113 -0.1362 -0.0024 -0.0108
42 -100 103 -0.1218 -105 101 -0.1236 -0.0018 -0.0084
44 -62 65 -0.0762 -64 62 -0.0756 0.0006 -0.0066
46 -149 156 -0.1830 -158 157 -0.1890 -0.0060 -0.0072
48 -280 285 -0.3390 -285 282 -0.3402 -0.0012 -0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 1/27/2010 10:17:50 AM



BRFTVA

SI-49

12/28/2009 10:44:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:15 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 435 -456 0.5346 -0.0120 0.0792
6 406 -371 0.4662 462 -463 0.5550 0.0888 0.0912
8 265 -201 0.2796 221 -241 0.2772 -0.0024 0.0024
10 239 -178 0.2502 182 -208 0.2340 -0.0162 0.0048
12 318 -282 0.3600 290 -307 0.3582 -0.0018 0.0210
14 336 -279 0.3690 299 -316 0.3690 0.0000 0.0228
16 242 -185 0.2562 198 -212 0.2460 -0.0102 0.0228
18 145 -82 0.1362 100 -117 0.1302 -0.0060 0.0330
20 102 -39 0.0846 58 -84 0.0852 0.0006 0.0390
22 139 -93 0.1392 110 -127 0.1422 0.0030 0.0384
24 206 -153 0.2154 173 -194 0.2202 0.0048 0.0354
26 327 -270 0.3582 296 -318 0.3684 0.0102 0.0306
28 435 -375 0.4860 400 -420 0.4920 0.0060 0.0204
30 507 -450 0.5742 467 -487 0.5724 -0.0018 0.0144
32 565 -518 0.6498 524 -549 0.6438 -0.0060 0.0162
34 529 -476 0.6030 487 -505 0.5952 -0.0078 0.0222
36 448 -395 0.5058 411 -423 0.5004 -0.0054 0.0300
38 330 -277 0.3642 296 -308 0.3624 -0.0018 0.0354
40 230 -173 0.2418 189 -214 0.2418 0.0000 0.0372
42 315 -277 0.3552 304 -303 0.3642 0.0090 0.0372
44 482 -430 0.5472 461 -473 0.5604 0.0132 0.0282
46 610 -550 0.6960 578 -596 0.7044 0.0084 0.0150
48 711 -652 0.8178 673 -701 0.8244 0.0066 0.0066
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/28/2009 10:44:06 AM



BRFTVA

SI-49

1/8/2010 10:18:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:15 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 383 -406 0.4734 -0.0732 -0.0126
6 406 -371 0.4662 445 -449 0.5364 0.0702 0.0606
8 265 -201 0.2796 219 -243 0.2772 -0.0024 -0.0096
10 239 -178 0.2502 182 -208 0.2340 -0.0162 -0.0072
12 318 -282 0.3600 294 -309 0.3618 0.0018 0.0090
14 336 -279 0.3690 299 -318 0.3702 0.0012 0.0072
16 242 -185 0.2562 195 -213 0.2448 -0.0114 0.0060
18 145 -82 0.1362 93 -116 0.1254 -0.0108 0.0174
20 102 -39 0.0846 60 -85 0.0870 0.0024 0.0282
22 139 -93 0.1392 109 -125 0.1404 0.0012 0.0258
24 206 -153 0.2154 174 -193 0.2202 0.0048 0.0246
26 327 -270 0.3582 297 -316 0.3678 0.0096 0.0198
28 435 -375 0.4860 398 -420 0.4908 0.0048 0.0102
30 507 -450 0.5742 464 -489 0.5718 -0.0024 0.0054
32 565 -518 0.6498 521 -549 0.6420 -0.0078 0.0078
34 529 -476 0.6030 486 -505 0.5946 -0.0084 0.0156
36 448 -395 0.5058 406 -424 0.4980 -0.0078 0.0240
38 330 -277 0.3642 290 -304 0.3564 -0.0078 0.0318
40 230 -173 0.2418 187 -215 0.2412 -0.0006 0.0396
42 315 -277 0.3552 304 -303 0.3642 0.0090 0.0402
44 482 -430 0.5472 460 -471 0.5586 0.0114 0.0312
46 610 -550 0.6960 579 -600 0.7074 0.0114 0.0198
48 711 -652 0.8178 672 -705 0.8262 0.0084 0.0084
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 1/8/2010 10:18:03 AM



BRFTVA

SI-49

1/14/2010 8:31:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:15 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 373 -393 0.4596 -0.0870 -0.0156
6 406 -371 0.4662 457 -467 0.5544 0.0882 0.0714
8 265 -201 0.2796 223 -242 0.2790 -0.0006 -0.0168
10 239 -178 0.2502 182 -209 0.2346 -0.0156 -0.0162
12 318 -282 0.3600 289 -305 0.3564 -0.0036 -0.0006
14 336 -279 0.3690 300 -318 0.3708 0.0018 0.0030
16 242 -185 0.2562 199 -214 0.2478 -0.0084 0.0012
18 145 -82 0.1362 94 -115 0.1254 -0.0108 0.0096
20 102 -39 0.0846 57 -85 0.0852 0.0006 0.0204
22 139 -93 0.1392 108 -125 0.1398 0.0006 0.0198
24 206 -153 0.2154 173 -191 0.2184 0.0030 0.0192
26 327 -270 0.3582 296 -313 0.3654 0.0072 0.0162
28 435 -375 0.4860 398 -417 0.4890 0.0030 0.0090
30 507 -450 0.5742 463 -488 0.5706 -0.0036 0.0060
32 565 -518 0.6498 523 -551 0.6444 -0.0054 0.0096
34 529 -476 0.6030 488 -507 0.5970 -0.0060 0.0150
36 448 -395 0.5058 409 -426 0.5010 -0.0048 0.0210
38 330 -277 0.3642 292 -305 0.3582 -0.0060 0.0258
40 230 -173 0.2418 188 -216 0.2424 0.0006 0.0318
42 315 -277 0.3552 303 -298 0.3606 0.0054 0.0312
44 482 -430 0.5472 455 -470 0.5550 0.0078 0.0258
46 610 -550 0.6960 580 -598 0.7068 0.0108 0.0180
48 711 -652 0.8178 674 -701 0.8250 0.0072 0.0072
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 1/14/2010 8:31:11 AM



BRFTVA

SI-49

1/22/2010 10:02:57 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 398 -418 0.4896 -0.0570 0.0270
6 406 -371 0.4662 460 -465 0.5550 0.0888 0.0840
8 265 -201 0.2796 220 -245 0.2790 -0.0006 -0.0048
10 239 -178 0.2502 184 -207 0.2346 -0.0156 -0.0042
12 318 -282 0.3600 293 -304 0.3582 -0.0018 0.0114
14 336 -279 0.3690 297 -315 0.3672 -0.0018 0.0132
16 242 -185 0.2562 195 -213 0.2448 -0.0114 0.0150
18 145 -82 0.1362 92 -116 0.1248 -0.0114 0.0264
20 102 -39 0.0846 60 -85 0.0870 0.0024 0.0378
22 139 -93 0.1392 112 -127 0.1434 0.0042 0.0354
24 206 -153 0.2154 178 -192 0.2220 0.0066 0.0312
26 327 -270 0.3582 299 -315 0.3684 0.0102 0.0246
28 435 -375 0.4860 398 -416 0.4884 0.0024 0.0144
30 507 -450 0.5742 466 -490 0.5736 -0.0006 0.0120
32 565 -518 0.6498 522 -549 0.6426 -0.0072 0.0126
34 529 -476 0.6030 487 -505 0.5952 -0.0078 0.0198
36 448 -395 0.5058 406 -424 0.4980 -0.0078 0.0276
38 330 -277 0.3642 289 -304 0.3558 -0.0084 0.0354
40 230 -173 0.2418 190 -214 0.2424 0.0006 0.0438
42 315 -277 0.3552 307 -302 0.3654 0.0102 0.0432
44 482 -430 0.5472 466 -468 0.5604 0.0132 0.0330
46 610 -550 0.6960 581 -598 0.7074 0.0114 0.0198
48 711 -652 0.8178 674 -703 0.8262 0.0084 0.0084
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 1/22/2010 10:02:57 AM



BRFTVA

SI-49

1/27/2010 10:17:50 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 1/27/2010 2:27:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 393 -415 0.4848 -0.0618 0.0216
6 406 -371 0.4662 460 -471 0.5586 0.0924 0.0834
8 265 -201 0.2796 222 -244 0.2796 0.0000 -0.0090
10 239 -178 0.2502 182 -208 0.2340 -0.0162 -0.0090
12 318 -282 0.3600 289 -305 0.3564 -0.0036 0.0072
14 336 -279 0.3690 296 -315 0.3666 -0.0024 0.0108
16 242 -185 0.2562 198 -213 0.2466 -0.0096 0.0132
18 145 -82 0.1362 92 -116 0.1248 -0.0114 0.0228
20 102 -39 0.0846 59 -85 0.0864 0.0018 0.0342
22 139 -93 0.1392 110 -127 0.1422 0.0030 0.0324
24 206 -153 0.2154 174 -193 0.2202 0.0048 0.0294
26 327 -270 0.3582 297 -314 0.3666 0.0084 0.0246
28 435 -375 0.4860 401 -420 0.4926 0.0066 0.0162
30 507 -450 0.5742 465 -490 0.5730 -0.0012 0.0096
32 565 -518 0.6498 521 -550 0.6426 -0.0072 0.0108
34 529 -476 0.6030 486 -506 0.5952 -0.0078 0.0180
36 448 -395 0.5058 406 -425 0.4986 -0.0072 0.0258
38 330 -277 0.3642 289 -305 0.3564 -0.0078 0.0330
40 230 -173 0.2418 188 -216 0.2424 0.0006 0.0408
42 315 -277 0.3552 306 -301 0.3642 0.0090 0.0402
44 482 -430 0.5472 460 -471 0.5586 0.0114 0.0312
46 610 -550 0.6960 579 -601 0.7080 0.0120 0.0198
48 711 -652 0.8178 672 -704 0.8256 0.0078 0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 1/27/2010 10:17:50 AM
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BRFTVA

SI-49

1/27/2010 10:17:50 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:05 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 862 -864 1.0356 -0.0816 0.1950
6 574 -569 0.6858 794 -802 0.9576 0.2718 0.2766
8 105 -99 0.1224 149 -148 0.1782 0.0558 0.0048
10 -33 39 -0.0432 -35 35 -0.0420 0.0012 -0.0510
12 -38 43 -0.0486 -55 51 -0.0636 -0.0150 -0.0522
14 -17 20 -0.0222 -26 25 -0.0306 -0.0084 -0.0372
16 -81 85 -0.0996 -87 86 -0.1038 -0.0042 -0.0288
18 -165 167 -0.1992 -173 172 -0.2070 -0.0078 -0.0246
20 -235 240 -0.2850 -244 244 -0.2928 -0.0078 -0.0168
22 -226 230 -0.2736 -232 230 -0.2772 -0.0036 -0.0090
24 -177 181 -0.2148 -179 179 -0.2148 0.0000 -0.0054
26 -125 131 -0.1536 -128 126 -0.1524 0.0012 -0.0054
28 -24 27 -0.0306 -23 21 -0.0264 0.0042 -0.0066
30 64 -58 0.0732 61 -64 0.0750 0.0018 -0.0108
32 105 -97 0.1212 99 -102 0.1206 -0.0006 -0.0126
34 55 -55 0.0660 56 -56 0.0672 0.0012 -0.0120
36 -13 12 -0.0150 -15 13 -0.0168 -0.0018 -0.0132
38 -75 78 -0.0918 -78 76 -0.0924 -0.0006 -0.0114
40 -110 113 -0.1338 -114 113 -0.1362 -0.0024 -0.0108
42 -100 103 -0.1218 -105 101 -0.1236 -0.0018 -0.0084
44 -62 65 -0.0762 -64 62 -0.0756 0.0006 -0.0066
46 -149 156 -0.1830 -158 157 -0.1890 -0.0060 -0.0072
48 -280 285 -0.3390 -285 282 -0.3402 -0.0012 -0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/27/2010 10:17:50 AM



BRFTVA

SI-49

2/19/2010 7:29:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:05 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 889 -890 1.0674 -0.0498 0.3234
6 574 -569 0.6858 823 -828 0.9906 0.3048 0.3732
8 105 -99 0.1224 163 -159 0.1932 0.0708 0.0684
10 -33 39 -0.0432 -28 30 -0.0348 0.0084 -0.0024
12 -38 43 -0.0486 -46 44 -0.0540 -0.0054 -0.0108
14 -17 20 -0.0222 -22 24 -0.0276 -0.0054 -0.0054
16 -81 85 -0.0996 -83 83 -0.0996 0.0000 0.0000
18 -165 167 -0.1992 -168 169 -0.2022 -0.0030 0.0000
20 -235 240 -0.2850 -240 242 -0.2892 -0.0042 0.0030
22 -226 230 -0.2736 -228 227 -0.2730 0.0006 0.0072
24 -177 181 -0.2148 -175 177 -0.2112 0.0036 0.0066
26 -125 131 -0.1536 -124 123 -0.1482 0.0054 0.0030
28 -24 27 -0.0306 -21 20 -0.0246 0.0060 -0.0024
30 64 -58 0.0732 63 -64 0.0762 0.0030 -0.0084
32 105 -97 0.1212 100 -102 0.1212 0.0000 -0.0114
34 55 -55 0.0660 57 -55 0.0672 0.0012 -0.0114
36 -13 12 -0.0150 -14 13 -0.0162 -0.0012 -0.0126
38 -75 78 -0.0918 -77 77 -0.0924 -0.0006 -0.0114
40 -110 113 -0.1338 -112 114 -0.1356 -0.0018 -0.0108
42 -100 103 -0.1218 -104 101 -0.1230 -0.0012 -0.0090
44 -62 65 -0.0762 -63 62 -0.0750 0.0012 -0.0078
46 -149 156 -0.1830 -159 157 -0.1896 -0.0066 -0.0090
48 -280 285 -0.3390 -286 283 -0.3414 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 2/19/2010 7:29:07 AM



BRFTVA

SI-49

3/11/2010 7:53:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:05 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 904 -891 1.0770 -0.0402 0.3978
6 574 -569 0.6858 841 -845 1.0116 0.3258 0.4380
8 105 -99 0.1224 168 -164 0.1992 0.0768 0.1122
10 -33 39 -0.0432 -24 28 -0.0312 0.0120 0.0354
12 -38 43 -0.0486 -42 43 -0.0510 -0.0024 0.0234
14 -17 20 -0.0222 -19 23 -0.0252 -0.0030 0.0258
16 -81 85 -0.0996 -80 84 -0.0984 0.0012 0.0288
18 -165 167 -0.1992 -165 168 -0.1998 -0.0006 0.0276
20 -235 240 -0.2850 -237 242 -0.2874 -0.0024 0.0282
22 -226 230 -0.2736 -225 228 -0.2718 0.0018 0.0306
24 -177 181 -0.2148 -172 178 -0.2100 0.0048 0.0288
26 -125 131 -0.1536 -122 125 -0.1482 0.0054 0.0240
28 -24 27 -0.0306 -18 21 -0.0234 0.0072 0.0186
30 64 -58 0.0732 66 -64 0.0780 0.0048 0.0114
32 105 -97 0.1212 103 -101 0.1224 0.0012 0.0066
34 55 -55 0.0660 60 -55 0.0690 0.0030 0.0054
36 -13 12 -0.0150 -11 14 -0.0150 0.0000 0.0024
38 -75 78 -0.0918 -74 79 -0.0918 0.0000 0.0024
40 -110 113 -0.1338 -110 115 -0.1350 -0.0012 0.0024
42 -100 103 -0.1218 -101 103 -0.1224 -0.0006 0.0036
44 -62 65 -0.0762 -57 62 -0.0714 0.0048 0.0042
46 -149 156 -0.1830 -150 158 -0.1848 -0.0018 -0.0006
48 -280 285 -0.3390 -279 284 -0.3378 0.0012 0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 3/11/2010 7:53:58 AM



BRFTVA

SI-49

3/30/2010 9:11:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:05 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 906 -898 1.0824 -0.0348 0.2922
6 574 -569 0.6858 825 -825 0.9900 0.3042 0.3270
8 105 -99 0.1224 156 -147 0.1818 0.0594 0.0228
10 -33 39 -0.0432 -29 34 -0.0378 0.0054 -0.0366
12 -38 43 -0.0486 -51 53 -0.0624 -0.0138 -0.0420
14 -17 20 -0.0222 -20 27 -0.0282 -0.0060 -0.0282
16 -81 85 -0.0996 -84 89 -0.1038 -0.0042 -0.0222
18 -165 167 -0.1992 -170 175 -0.2070 -0.0078 -0.0180
20 -235 240 -0.2850 -241 247 -0.2928 -0.0078 -0.0102
22 -226 230 -0.2736 -229 233 -0.2772 -0.0036 -0.0024
24 -177 181 -0.2148 -176 182 -0.2148 0.0000 0.0012
26 -125 131 -0.1536 -123 128 -0.1506 0.0030 0.0012
28 -24 27 -0.0306 -19 23 -0.0252 0.0054 -0.0018
30 64 -58 0.0732 66 -62 0.0768 0.0036 -0.0072
32 105 -97 0.1212 103 -99 0.1212 0.0000 -0.0108
34 55 -55 0.0660 60 -52 0.0672 0.0012 -0.0108
36 -13 12 -0.0150 -11 16 -0.0162 -0.0012 -0.0120
38 -75 78 -0.0918 -74 80 -0.0924 -0.0006 -0.0108
40 -110 113 -0.1338 -109 116 -0.1350 -0.0012 -0.0102
42 -100 103 -0.1218 -101 103 -0.1224 -0.0006 -0.0090
44 -62 65 -0.0762 -60 64 -0.0744 0.0018 -0.0084
46 -149 156 -0.1830 -157 161 -0.1908 -0.0078 -0.0102
48 -280 285 -0.3390 -283 286 -0.3414 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 3/30/2010 9:11:31 AM



BRFTVA

SI-49

4/2/2010 9:41:34 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:06 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 937 -925 1.1172 907 -897 1.0824 -0.0348 0.2766
6 574 -569 0.6858 820 -820 0.9840 0.2982 0.3114
8 105 -99 0.1224 152 -146 0.1788 0.0564 0.0132
10 -33 39 -0.0432 -30 36 -0.0396 0.0036 -0.0432
12 -38 43 -0.0486 -52 54 -0.0636 -0.0150 -0.0468
14 -17 20 -0.0222 -20 27 -0.0282 -0.0060 -0.0318
16 -81 85 -0.0996 -84 90 -0.1044 -0.0048 -0.0258
18 -165 167 -0.1992 -170 176 -0.2076 -0.0084 -0.0210
20 -235 240 -0.2850 -241 247 -0.2928 -0.0078 -0.0126
22 -226 230 -0.2736 -229 233 -0.2772 -0.0036 -0.0048
24 -177 181 -0.2148 -176 182 -0.2148 0.0000 -0.0012
26 -125 131 -0.1536 -123 128 -0.1506 0.0030 -0.0012
28 -24 27 -0.0306 -19 23 -0.0252 0.0054 -0.0042
30 64 -58 0.0732 67 -62 0.0774 0.0042 -0.0096
32 105 -97 0.1212 103 -98 0.1206 -0.0006 -0.0138
34 55 -55 0.0660 60 -51 0.0666 0.0006 -0.0132
36 -13 12 -0.0150 -12 17 -0.0174 -0.0024 -0.0138
38 -75 78 -0.0918 -75 80 -0.0930 -0.0012 -0.0114
40 -110 113 -0.1338 -110 116 -0.1356 -0.0018 -0.0102
42 -100 103 -0.1218 -101 104 -0.1230 -0.0012 -0.0084
44 -62 65 -0.0762 -60 64 -0.0744 0.0018 -0.0072
46 -149 156 -0.1830 -156 161 -0.1902 -0.0072 -0.0090
48 -280 285 -0.3390 -283 285 -0.3408 -0.0018 -0.0018
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 4/2/2010 9:41:34 AM



BRFTVA

SI-49

1/27/2010 10:17:50 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:16 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 393 -415 0.4848 -0.0618 0.0216
6 406 -371 0.4662 460 -471 0.5586 0.0924 0.0834
8 265 -201 0.2796 222 -244 0.2796 0.0000 -0.0090
10 239 -178 0.2502 182 -208 0.2340 -0.0162 -0.0090
12 318 -282 0.3600 289 -305 0.3564 -0.0036 0.0072
14 336 -279 0.3690 296 -315 0.3666 -0.0024 0.0108
16 242 -185 0.2562 198 -213 0.2466 -0.0096 0.0132
18 145 -82 0.1362 92 -116 0.1248 -0.0114 0.0228
20 102 -39 0.0846 59 -85 0.0864 0.0018 0.0342
22 139 -93 0.1392 110 -127 0.1422 0.0030 0.0324
24 206 -153 0.2154 174 -193 0.2202 0.0048 0.0294
26 327 -270 0.3582 297 -314 0.3666 0.0084 0.0246
28 435 -375 0.4860 401 -420 0.4926 0.0066 0.0162
30 507 -450 0.5742 465 -490 0.5730 -0.0012 0.0096
32 565 -518 0.6498 521 -550 0.6426 -0.0072 0.0108
34 529 -476 0.6030 486 -506 0.5952 -0.0078 0.0180
36 448 -395 0.5058 406 -425 0.4986 -0.0072 0.0258
38 330 -277 0.3642 289 -305 0.3564 -0.0078 0.0330
40 230 -173 0.2418 188 -216 0.2424 0.0006 0.0408
42 315 -277 0.3552 306 -301 0.3642 0.0090 0.0402
44 482 -430 0.5472 460 -471 0.5586 0.0114 0.0312
46 610 -550 0.6960 579 -601 0.7080 0.0120 0.0198
48 711 -652 0.8178 672 -704 0.8256 0.0078 0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/27/2010 10:17:50 AM



BRFTVA

SI-49

2/19/2010 7:29:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:16 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 406 -433 0.5034 -0.0432 0.1062
6 406 -371 0.4662 478 -482 0.5760 0.1098 0.1494
8 265 -201 0.2796 230 -250 0.2880 0.0084 0.0396
10 239 -178 0.2502 187 -210 0.2382 -0.0120 0.0312
12 318 -282 0.3600 295 -308 0.3618 0.0018 0.0432
14 336 -279 0.3690 298 -317 0.3690 0.0000 0.0414
16 242 -185 0.2562 200 -214 0.2484 -0.0078 0.0414
18 145 -82 0.1362 94 -118 0.1272 -0.0090 0.0492
20 102 -39 0.0846 63 -87 0.0900 0.0054 0.0582
22 139 -93 0.1392 115 -128 0.1458 0.0066 0.0528
24 206 -153 0.2154 182 -195 0.2262 0.0108 0.0462
26 327 -270 0.3582 301 -316 0.3702 0.0120 0.0354
28 435 -375 0.4860 401 -420 0.4926 0.0066 0.0234
30 507 -450 0.5742 467 -491 0.5748 0.0006 0.0168
32 565 -518 0.6498 522 -549 0.6426 -0.0072 0.0162
34 529 -476 0.6030 485 -505 0.5940 -0.0090 0.0234
36 448 -395 0.5058 407 -422 0.4974 -0.0084 0.0324
38 330 -277 0.3642 292 -304 0.3576 -0.0066 0.0408
40 230 -173 0.2418 191 -215 0.2436 0.0018 0.0474
42 315 -277 0.3552 305 -302 0.3642 0.0090 0.0456
44 482 -430 0.5472 466 -472 0.5628 0.0156 0.0366
46 610 -550 0.6960 580 -600 0.7080 0.0120 0.0210
48 711 -652 0.8178 674 -704 0.8268 0.0090 0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 2/19/2010 7:29:07 AM



BRFTVA

SI-49

3/11/2010 7:53:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:16 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 407 -424 0.4986 -0.0480 0.1182
6 406 -371 0.4662 491 -496 0.5922 0.1260 0.1662
8 265 -201 0.2796 234 -246 0.2880 0.0084 0.0402
10 239 -178 0.2502 189 -210 0.2394 -0.0108 0.0318
12 318 -282 0.3600 295 -307 0.3612 0.0012 0.0426
14 336 -279 0.3690 300 -315 0.3690 0.0000 0.0414
16 242 -185 0.2562 203 -213 0.2496 -0.0066 0.0414
18 145 -82 0.1362 97 -116 0.1278 -0.0084 0.0480
20 102 -39 0.0846 64 -85 0.0894 0.0048 0.0564
22 139 -93 0.1392 115 -127 0.1452 0.0060 0.0516
24 206 -153 0.2154 180 -192 0.2232 0.0078 0.0456
26 327 -270 0.3582 303 -314 0.3702 0.0120 0.0378
28 435 -375 0.4860 403 -418 0.4926 0.0066 0.0258
30 507 -450 0.5742 468 -487 0.5730 -0.0012 0.0192
32 565 -518 0.6498 525 -549 0.6444 -0.0054 0.0204
34 529 -476 0.6030 490 -505 0.5970 -0.0060 0.0258
36 448 -395 0.5058 410 -423 0.4998 -0.0060 0.0318
38 330 -277 0.3642 294 -303 0.3582 -0.0060 0.0378
40 230 -173 0.2418 193 -213 0.2436 0.0018 0.0438
42 315 -277 0.3552 308 -299 0.3642 0.0090 0.0420
44 482 -430 0.5472 463 -469 0.5592 0.0120 0.0330
46 610 -550 0.6960 583 -597 0.7080 0.0120 0.0210
48 711 -652 0.8178 677 -701 0.8268 0.0090 0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 3/11/2010 7:53:58 AM



BRFTVA

SI-49

3/30/2010 9:11:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:16 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 405 -428 0.4998 -0.0468 0.1170
6 406 -371 0.4662 482 -482 0.5784 0.1122 0.1638
8 265 -201 0.2796 228 -248 0.2856 0.0060 0.0516
10 239 -178 0.2502 189 -206 0.2370 -0.0132 0.0456
12 318 -282 0.3600 297 -305 0.3612 0.0012 0.0588
14 336 -279 0.3690 300 -315 0.3690 0.0000 0.0576
16 242 -185 0.2562 201 -212 0.2478 -0.0084 0.0576
18 145 -82 0.1362 95 -117 0.1272 -0.0090 0.0660
20 102 -39 0.0846 65 -86 0.0906 0.0060 0.0750
22 139 -93 0.1392 116 -128 0.1464 0.0072 0.0690
24 206 -153 0.2154 192 -194 0.2316 0.0162 0.0618
26 327 -270 0.3582 304 -316 0.3720 0.0138 0.0456
28 435 -375 0.4860 402 -419 0.4926 0.0066 0.0318
30 507 -450 0.5742 470 -489 0.5754 0.0012 0.0252
32 565 -518 0.6498 524 -548 0.6432 -0.0066 0.0240
34 529 -476 0.6030 488 -504 0.5952 -0.0078 0.0306
36 448 -395 0.5058 408 -419 0.4962 -0.0096 0.0384
38 330 -277 0.3642 292 -303 0.3570 -0.0072 0.0480
40 230 -173 0.2418 193 -213 0.2436 0.0018 0.0552
42 315 -277 0.3552 309 -302 0.3666 0.0114 0.0534
44 482 -430 0.5472 473 -472 0.5670 0.0198 0.0420
46 610 -550 0.6960 583 -597 0.7080 0.0120 0.0222
48 711 -652 0.8178 677 -703 0.8280 0.0102 0.0102
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 3/30/2010 9:11:31 AM



BRFTVA

SI-49

4/2/2010 9:41:34 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 12:22:56 PM

DATE PRINTED 4/5/2010 10:13:16 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 481 -430 0.5466 400 -426 0.4956 -0.0510 0.0984
6 406 -371 0.4662 477 -482 0.5754 0.1092 0.1494
8 265 -201 0.2796 227 -249 0.2856 0.0060 0.0402
10 239 -178 0.2502 185 -206 0.2346 -0.0156 0.0342
12 318 -282 0.3600 298 -305 0.3618 0.0018 0.0498
14 336 -279 0.3690 298 -316 0.3684 -0.0006 0.0480
16 242 -185 0.2562 199 -215 0.2484 -0.0078 0.0486
18 145 -82 0.1362 94 -118 0.1272 -0.0090 0.0564
20 102 -39 0.0846 64 -86 0.0900 0.0054 0.0654
22 139 -93 0.1392 115 -129 0.1464 0.0072 0.0600
24 206 -153 0.2154 185 -195 0.2280 0.0126 0.0528
26 327 -270 0.3582 301 -316 0.3702 0.0120 0.0402
28 435 -375 0.4860 399 -421 0.4920 0.0060 0.0282
30 507 -450 0.5742 467 -490 0.5742 0.0000 0.0222
32 565 -518 0.6498 524 -547 0.6426 -0.0072 0.0222
34 529 -476 0.6030 486 -505 0.5946 -0.0084 0.0294
36 448 -395 0.5058 406 -422 0.4968 -0.0090 0.0378
38 330 -277 0.3642 290 -304 0.3564 -0.0078 0.0468
40 230 -173 0.2418 193 -214 0.2442 0.0024 0.0546
42 315 -277 0.3552 308 -303 0.3666 0.0114 0.0522
44 482 -430 0.5472 468 -473 0.5646 0.0174 0.0408
46 610 -550 0.6960 582 -600 0.7092 0.0132 0.0234
48 711 -652 0.8178 676 -704 0.8280 0.0102 0.0102
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 4/2/2010 9:41:34 AM
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BRFTVA

SI-87

8/18/2009 11:24:47 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 10/7/2009 9:24:42 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 5 7 -0.0012 0.0072 0.0336
6 -87 95 -0.1092 -83 99 -0.1092 0.0000 0.0264
8 -141 146 -0.1722 -136 149 -0.1710 0.0012 0.0264
10 -157 160 -0.1902 -152 165 -0.1902 0.0000 0.0252
12 -103 104 -0.1242 -95 106 -0.1206 0.0036 0.0252
14 31 -30 0.0366 38 -29 0.0402 0.0036 0.0216
16 146 -143 0.1734 154 -142 0.1776 0.0042 0.0180
18 281 -283 0.3384 286 -281 0.3402 0.0018 0.0138
20 377 -373 0.4500 381 -369 0.4500 0.0000 0.0120
22 259 -257 0.3096 251 -245 0.2976 -0.0120 0.0120
24 68 -64 0.0792 67 -58 0.0750 -0.0042 0.0240
26 -73 76 -0.0894 -71 82 -0.0918 -0.0024 0.0282
28 -163 165 -0.1968 -160 169 -0.1974 -0.0006 0.0306
30 -161 161 -0.1932 -155 165 -0.1920 0.0012 0.0312
32 -155 153 -0.1848 -149 156 -0.1830 0.0018 0.0300
34 -90 91 -0.1086 -83 93 -0.1056 0.0030 0.0282
36 -134 137 -0.1626 -137 145 -0.1692 -0.0066 0.0252
38 -251 251 -0.3012 -246 256 -0.3012 0.0000 0.0318
40 -246 245 -0.2946 -239 249 -0.2928 0.0018 0.0318
42 -265 265 -0.3180 -262 269 -0.3186 -0.0006 0.0300
44 -293 295 -0.3528 -287 298 -0.3510 0.0018 0.0306
46 -323 327 -0.3900 -320 331 -0.3906 -0.0006 0.0288
48 -316 318 -0.3804 -309 320 -0.3774 0.0030 0.0294
50 -196 194 -0.2340 -186 195 -0.2286 0.0054 0.0264
52 -68 66 -0.0804 -61 69 -0.0780 0.0024 0.0210
54 1 -1 0.0012 8 2 0.0036 0.0024 0.0186
56 17 -13 0.0180 21 -9 0.0180 0.0000 0.0162
58 54 -51 0.0630 63 -53 0.0696 0.0066 0.0162
60 181 -183 0.2184 190 -181 0.2226 0.0042 0.0096
62 301 -302 0.3618 309 -301 0.3660 0.0042 0.0054
64 342 -342 0.4104 348 -338 0.4116 0.0012 0.0012
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 11:24:47 AM



BRFTVA

SI-87

9/10/2009 10:08:28 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 10/7/2009 9:24:42 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 5 5 0.0000 0.0084 0.0438
6 -87 95 -0.1092 -82 97 -0.1074 0.0018 0.0354
8 -141 146 -0.1722 -135 148 -0.1698 0.0024 0.0336
10 -157 160 -0.1902 -151 164 -0.1890 0.0012 0.0312
12 -103 104 -0.1242 -98 108 -0.1236 0.0006 0.0300
14 31 -30 0.0366 37 -27 0.0384 0.0018 0.0294
16 146 -143 0.1734 153 -141 0.1764 0.0030 0.0276
18 281 -283 0.3384 286 -278 0.3384 0.0000 0.0246
20 377 -373 0.4500 382 -368 0.4500 0.0000 0.0246
22 259 -257 0.3096 257 -249 0.3036 -0.0060 0.0246
24 68 -64 0.0792 72 -59 0.0786 -0.0006 0.0306
26 -73 76 -0.0894 -69 81 -0.0900 -0.0006 0.0312
28 -163 165 -0.1968 -159 169 -0.1968 0.0000 0.0318
30 -161 161 -0.1932 -154 164 -0.1908 0.0024 0.0318
32 -155 153 -0.1848 -147 155 -0.1812 0.0036 0.0294
34 -90 91 -0.1086 -81 93 -0.1044 0.0042 0.0258
36 -134 137 -0.1626 -134 144 -0.1668 -0.0042 0.0216
38 -251 251 -0.3012 -246 257 -0.3018 -0.0006 0.0258
40 -246 245 -0.2946 -239 249 -0.2928 0.0018 0.0264
42 -265 265 -0.3180 -261 269 -0.3180 0.0000 0.0246
44 -293 295 -0.3528 -286 298 -0.3504 0.0024 0.0246
46 -323 327 -0.3900 -318 330 -0.3888 0.0012 0.0222
48 -316 318 -0.3804 -311 321 -0.3792 0.0012 0.0210
50 -196 194 -0.2340 -189 196 -0.2310 0.0030 0.0198
52 -68 66 -0.0804 -62 69 -0.0786 0.0018 0.0168
54 1 -1 0.0012 7 2 0.0030 0.0018 0.0150
56 17 -13 0.0180 22 -9 0.0186 0.0006 0.0132
58 54 -51 0.0630 61 -51 0.0672 0.0042 0.0126
60 181 -183 0.2184 189 -181 0.2220 0.0036 0.0084
62 301 -302 0.3618 309 -299 0.3648 0.0030 0.0048
64 342 -342 0.4104 349 -338 0.4122 0.0018 0.0018
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 10:08:28 AM



BRFTVA

SI-87

10/6/2009 11:49:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 10/7/2009 9:24:42 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 6 3 0.0018 0.0102 0.0594
6 -87 95 -0.1092 -83 94 -0.1062 0.0030 0.0492
8 -141 146 -0.1722 -137 146 -0.1698 0.0024 0.0462
10 -157 160 -0.1902 -152 163 -0.1890 0.0012 0.0438
12 -103 104 -0.1242 -97 106 -0.1218 0.0024 0.0426
14 31 -30 0.0366 37 -28 0.0390 0.0024 0.0402
16 146 -143 0.1734 155 -138 0.1758 0.0024 0.0378
18 281 -283 0.3384 287 -281 0.3408 0.0024 0.0354
20 377 -373 0.4500 382 -369 0.4506 0.0006 0.0330
22 259 -257 0.3096 253 -248 0.3006 -0.0090 0.0324
24 68 -64 0.0792 67 -59 0.0756 -0.0036 0.0414
26 -73 76 -0.0894 -70 82 -0.0912 -0.0018 0.0450
28 -163 165 -0.1968 -159 167 -0.1956 0.0012 0.0468
30 -161 161 -0.1932 -153 162 -0.1890 0.0042 0.0456
32 -155 153 -0.1848 -145 154 -0.1794 0.0054 0.0414
34 -90 91 -0.1086 -81 90 -0.1026 0.0060 0.0360
36 -134 137 -0.1626 -137 142 -0.1674 -0.0048 0.0300
38 -251 251 -0.3012 -247 256 -0.3018 -0.0006 0.0348
40 -246 245 -0.2946 -238 246 -0.2904 0.0042 0.0354
42 -265 265 -0.3180 -262 270 -0.3192 -0.0012 0.0312
44 -293 295 -0.3528 -285 297 -0.3492 0.0036 0.0324
46 -323 327 -0.3900 -318 329 -0.3882 0.0018 0.0288
48 -316 318 -0.3804 -311 319 -0.3780 0.0024 0.0270
50 -196 194 -0.2340 -189 194 -0.2298 0.0042 0.0246
52 -68 66 -0.0804 -62 67 -0.0774 0.0030 0.0204
54 1 -1 0.0012 7 1 0.0036 0.0024 0.0174
56 17 -13 0.0180 21 -10 0.0186 0.0006 0.0150
58 54 -51 0.0630 61 -52 0.0678 0.0048 0.0144
60 181 -183 0.2184 191 -182 0.2238 0.0054 0.0096
62 301 -302 0.3618 308 -302 0.3660 0.0042 0.0042
64 342 -342 0.4104 346 -338 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/6/2009 11:49:03 AM



BRFTVA

SI-87

8/18/2009 11:24:47 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 10/7/2009 9:24:51 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -621 686 -0.7842 0.0012 -0.0246
6 -578 613 -0.7146 -579 611 -0.7140 0.0006 -0.0258
8 -390 426 -0.4896 -390 425 -0.4890 0.0006 -0.0264
10 -153 189 -0.2052 -153 186 -0.2034 0.0018 -0.0270
12 49 -11 0.0360 50 -13 0.0378 0.0018 -0.0288
14 247 -190 0.2622 243 -190 0.2598 -0.0024 -0.0306
16 385 -347 0.4392 375 -351 0.4356 -0.0036 -0.0282
18 705 -667 0.8232 706 -671 0.8262 0.0030 -0.0246
20 910 -857 1.0602 903 -858 1.0566 -0.0036 -0.0276
22 791 -759 0.9300 789 -758 0.9282 -0.0018 -0.0240
24 582 -546 0.6768 577 -550 0.6762 -0.0006 -0.0222
26 283 -247 0.3180 276 -248 0.3144 -0.0036 -0.0216
28 71 -11 0.0492 68 -15 0.0498 0.0006 -0.0180
30 72 -22 0.0564 73 -22 0.0570 0.0006 -0.0186
32 161 -103 0.1584 162 -103 0.1590 0.0006 -0.0192
34 131 -67 0.1188 127 -67 0.1164 -0.0024 -0.0198
36 59 -16 0.0450 51 -14 0.0390 -0.0060 -0.0174
38 -80 117 -0.1182 -87 119 -0.1236 -0.0054 -0.0114
40 -242 294 -0.3216 -245 297 -0.3252 -0.0036 -0.0060
42 -335 393 -0.4368 -335 394 -0.4374 -0.0006 -0.0024
44 -380 442 -0.4932 -385 445 -0.4980 -0.0048 -0.0018
46 -465 518 -0.5898 -466 515 -0.5886 0.0012 0.0030
48 -449 513 -0.5772 -450 512 -0.5772 0.0000 0.0018
50 -416 477 -0.5358 -419 475 -0.5364 -0.0006 0.0018
52 -377 437 -0.4884 -377 434 -0.4866 0.0018 0.0024
54 -338 405 -0.4458 -340 406 -0.4476 -0.0018 0.0006
56 -362 412 -0.4644 -363 411 -0.4644 0.0000 0.0024
58 -289 331 -0.3720 -289 327 -0.3696 0.0024 0.0024
60 -142 193 -0.2010 -140 190 -0.1980 0.0030 0.0000
62 -53 111 -0.0984 -55 110 -0.0990 -0.0006 -0.0030
64 -82 143 -0.1350 -87 142 -0.1374 -0.0024 -0.0024
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 11:24:47 AM



BRFTVA

SI-87

9/10/2009 10:08:28 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 10/7/2009 9:24:51 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -619 685 -0.7824 0.0030 0.0366
6 -578 613 -0.7146 -576 613 -0.7134 0.0012 0.0336
8 -390 426 -0.4896 -389 425 -0.4884 0.0012 0.0324
10 -153 189 -0.2052 -152 187 -0.2034 0.0018 0.0312
12 49 -11 0.0360 52 -12 0.0384 0.0024 0.0294
14 247 -190 0.2622 250 -190 0.2640 0.0018 0.0270
16 385 -347 0.4392 391 -350 0.4446 0.0054 0.0252
18 705 -667 0.8232 709 -673 0.8292 0.0060 0.0198
20 910 -857 1.0602 910 -858 1.0608 0.0006 0.0138
22 791 -759 0.9300 793 -757 0.9300 0.0000 0.0132
24 582 -546 0.6768 581 -544 0.6750 -0.0018 0.0132
26 283 -247 0.3180 281 -243 0.3144 -0.0036 0.0150
28 71 -11 0.0492 73 -11 0.0504 0.0012 0.0186
30 72 -22 0.0564 77 -22 0.0594 0.0030 0.0174
32 161 -103 0.1584 166 -103 0.1614 0.0030 0.0144
34 131 -67 0.1188 132 -66 0.1188 0.0000 0.0114
36 59 -16 0.0450 61 -15 0.0456 0.0006 0.0114
38 -80 117 -0.1182 -85 121 -0.1236 -0.0054 0.0108
40 -242 294 -0.3216 -245 294 -0.3234 -0.0018 0.0162
42 -335 393 -0.4368 -331 393 -0.4344 0.0024 0.0180
44 -380 442 -0.4932 -378 445 -0.4938 -0.0006 0.0156
46 -465 518 -0.5898 -461 518 -0.5874 0.0024 0.0162
48 -449 513 -0.5772 -447 511 -0.5748 0.0024 0.0138
50 -416 477 -0.5358 -413 477 -0.5340 0.0018 0.0114
52 -377 437 -0.4884 -373 436 -0.4854 0.0030 0.0096
54 -338 405 -0.4458 -337 405 -0.4452 0.0006 0.0066
56 -362 412 -0.4644 -359 412 -0.4626 0.0018 0.0060
58 -289 331 -0.3720 -285 329 -0.3684 0.0036 0.0042
60 -142 193 -0.2010 -138 191 -0.1974 0.0036 0.0006
62 -53 111 -0.0984 -50 111 -0.0966 0.0018 -0.0030
64 -82 143 -0.1350 -89 144 -0.1398 -0.0048 -0.0048
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

10/6/2009 11:49:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 10/7/2009 9:24:51 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -621 688 -0.7854 0.0000 -0.0324
6 -578 613 -0.7146 -580 613 -0.7158 -0.0012 -0.0324
8 -390 426 -0.4896 -390 432 -0.4932 -0.0036 -0.0312
10 -153 189 -0.2052 -150 190 -0.2040 0.0012 -0.0276
12 49 -11 0.0360 26 -8 0.0204 -0.0156 -0.0288
14 247 -190 0.2622 246 -195 0.2646 0.0024 -0.0132
16 385 -347 0.4392 389 -333 0.4332 -0.0060 -0.0156
18 705 -667 0.8232 703 -669 0.8232 0.0000 -0.0096
20 910 -857 1.0602 907 -859 1.0596 -0.0006 -0.0096
22 791 -759 0.9300 793 -766 0.9354 0.0054 -0.0090
24 582 -546 0.6768 578 -542 0.6720 -0.0048 -0.0144
26 283 -247 0.3180 278 -239 0.3102 -0.0078 -0.0096
28 71 -11 0.0492 70 -10 0.0480 -0.0012 -0.0018
30 72 -22 0.0564 77 -22 0.0594 0.0030 -0.0006
32 161 -103 0.1584 154 -107 0.1566 -0.0018 -0.0036
34 131 -67 0.1188 130 -69 0.1194 0.0006 -0.0018
36 59 -16 0.0450 59 -31 0.0540 0.0090 -0.0024
38 -80 117 -0.1182 -83 105 -0.1128 0.0054 -0.0114
40 -242 294 -0.3216 -241 300 -0.3246 -0.0030 -0.0168
42 -335 393 -0.4368 -336 392 -0.4368 0.0000 -0.0138
44 -380 442 -0.4932 -385 437 -0.4932 0.0000 -0.0138
46 -465 518 -0.5898 -468 520 -0.5928 -0.0030 -0.0138
48 -449 513 -0.5772 -448 509 -0.5742 0.0030 -0.0108
50 -416 477 -0.5358 -441 477 -0.5508 -0.0150 -0.0138
52 -377 437 -0.4884 -381 434 -0.4890 -0.0006 0.0012
54 -338 405 -0.4458 -338 406 -0.4464 -0.0006 0.0018
56 -362 412 -0.4644 -363 411 -0.4644 0.0000 0.0024
58 -289 331 -0.3720 -291 328 -0.3714 0.0006 0.0024
60 -142 193 -0.2010 -138 190 -0.1968 0.0042 0.0018
62 -53 111 -0.0984 -55 105 -0.0960 0.0024 -0.0024
64 -82 143 -0.1350 -90 143 -0.1398 -0.0048 -0.0048
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/6/2009 11:49:03 AM
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BRFTVA

SI-87

10/14/2009 10:46:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:24 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 10 9 0.0006 0.0090 0.0354
6 -87 95 -0.1092 -79 101 -0.1080 0.0012 0.0264
8 -141 146 -0.1722 -133 149 -0.1692 0.0030 0.0252
10 -157 160 -0.1902 -148 167 -0.1890 0.0012 0.0222
12 -103 104 -0.1242 -94 113 -0.1242 0.0000 0.0210
14 31 -30 0.0366 41 -22 0.0378 0.0012 0.0210
16 146 -143 0.1734 156 -135 0.1746 0.0012 0.0198
18 281 -283 0.3384 289 -273 0.3372 -0.0012 0.0186
20 377 -373 0.4500 383 -364 0.4482 -0.0018 0.0198
22 259 -257 0.3096 256 -243 0.2994 -0.0102 0.0216
24 68 -64 0.0792 72 -54 0.0756 -0.0036 0.0318
26 -73 76 -0.0894 -67 86 -0.0918 -0.0024 0.0354
28 -163 165 -0.1968 -155 173 -0.1968 0.0000 0.0378
30 -161 161 -0.1932 -149 167 -0.1896 0.0036 0.0378
32 -155 153 -0.1848 -142 159 -0.1806 0.0042 0.0342
34 -90 91 -0.1086 -77 95 -0.1032 0.0054 0.0300
36 -134 137 -0.1626 -133 151 -0.1704 -0.0078 0.0246
38 -251 251 -0.3012 -243 262 -0.3030 -0.0018 0.0324
40 -246 245 -0.2946 -233 253 -0.2916 0.0030 0.0342
42 -265 265 -0.3180 -257 275 -0.3192 -0.0012 0.0312
44 -293 295 -0.3528 -281 301 -0.3492 0.0036 0.0324
46 -323 327 -0.3900 -314 333 -0.3882 0.0018 0.0288
48 -316 318 -0.3804 -306 324 -0.3780 0.0024 0.0270
50 -196 194 -0.2340 -183 200 -0.2298 0.0042 0.0246
52 -68 66 -0.0804 -56 73 -0.0774 0.0030 0.0204
54 1 -1 0.0012 12 6 0.0036 0.0024 0.0174
56 17 -13 0.0180 25 -5 0.0180 0.0000 0.0150
58 54 -51 0.0630 65 -50 0.0690 0.0060 0.0150
60 181 -183 0.2184 195 -178 0.2238 0.0054 0.0090
62 301 -302 0.3618 313 -296 0.3654 0.0036 0.0036
64 342 -342 0.4104 351 -333 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/14/2009 10:46:31 AM



BRFTVA

SI-87

10/19/2009 10:37:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:24 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 9 7 0.0012 0.0096 0.0414
6 -87 95 -0.1092 -80 99 -0.1074 0.0018 0.0318
8 -141 146 -0.1722 -134 150 -0.1704 0.0018 0.0300
10 -157 160 -0.1902 -150 166 -0.1896 0.0006 0.0282
12 -103 104 -0.1242 -96 109 -0.1230 0.0012 0.0276
14 31 -30 0.0366 39 -25 0.0384 0.0018 0.0264
16 146 -143 0.1734 155 -138 0.1758 0.0024 0.0246
18 281 -283 0.3384 287 -276 0.3378 -0.0006 0.0222
20 377 -373 0.4500 383 -366 0.4494 -0.0006 0.0228
22 259 -257 0.3096 256 -246 0.3012 -0.0084 0.0234
24 68 -64 0.0792 71 -57 0.0768 -0.0024 0.0318
26 -73 76 -0.0894 -67 83 -0.0900 -0.0006 0.0342
28 -163 165 -0.1968 -157 171 -0.1968 0.0000 0.0348
30 -161 161 -0.1932 -151 165 -0.1896 0.0036 0.0348
32 -155 153 -0.1848 -143 158 -0.1806 0.0042 0.0312
34 -90 91 -0.1086 -78 93 -0.1026 0.0060 0.0270
36 -134 137 -0.1626 -134 148 -0.1692 -0.0066 0.0210
38 -251 251 -0.3012 -246 261 -0.3042 -0.0030 0.0276
40 -246 245 -0.2946 -236 250 -0.2916 0.0030 0.0306
42 -265 265 -0.3180 -260 273 -0.3198 -0.0018 0.0276
44 -293 295 -0.3528 -284 299 -0.3498 0.0030 0.0294
46 -323 327 -0.3900 -315 333 -0.3888 0.0012 0.0264
48 -316 318 -0.3804 -309 323 -0.3792 0.0012 0.0252
50 -196 194 -0.2340 -185 198 -0.2298 0.0042 0.0240
52 -68 66 -0.0804 -56 71 -0.0762 0.0042 0.0198
54 1 -1 0.0012 10 4 0.0036 0.0024 0.0156
56 17 -13 0.0180 24 -5 0.0174 -0.0006 0.0132
58 54 -51 0.0630 63 -50 0.0678 0.0048 0.0138
60 181 -183 0.2184 193 -179 0.2232 0.0048 0.0090
62 301 -302 0.3618 311 -298 0.3654 0.0036 0.0042
64 342 -342 0.4104 350 -335 0.4110 0.0006 0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/19/2009 10:37:11 AM



BRFTVA

SI-87

10/28/2009 10:37:56 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:24 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 6 6 0.0000 0.0084 0.0246
6 -87 95 -0.1092 -82 99 -0.1086 0.0006 0.0162
8 -141 146 -0.1722 -136 149 -0.1710 0.0012 0.0156
10 -157 160 -0.1902 -152 165 -0.1902 0.0000 0.0144
12 -103 104 -0.1242 -97 110 -0.1242 0.0000 0.0144
14 31 -30 0.0366 38 -26 0.0384 0.0018 0.0144
16 146 -143 0.1734 153 -140 0.1758 0.0024 0.0126
18 281 -283 0.3384 286 -278 0.3384 0.0000 0.0102
20 377 -373 0.4500 382 -367 0.4494 -0.0006 0.0102
22 259 -257 0.3096 258 -246 0.3024 -0.0072 0.0108
24 68 -64 0.0792 71 -58 0.0774 -0.0018 0.0180
26 -73 76 -0.0894 -69 83 -0.0912 -0.0018 0.0198
28 -163 165 -0.1968 -158 170 -0.1968 0.0000 0.0216
30 -161 161 -0.1932 -154 163 -0.1902 0.0030 0.0216
32 -155 153 -0.1848 -145 157 -0.1812 0.0036 0.0186
34 -90 91 -0.1086 -80 91 -0.1026 0.0060 0.0150
36 -134 137 -0.1626 -137 148 -0.1710 -0.0084 0.0090
38 -251 251 -0.3012 -249 261 -0.3060 -0.0048 0.0174
40 -246 245 -0.2946 -239 249 -0.2928 0.0018 0.0222
42 -265 265 -0.3180 -262 273 -0.3210 -0.0030 0.0204
44 -293 295 -0.3528 -286 298 -0.3504 0.0024 0.0234
46 -323 327 -0.3900 -317 330 -0.3882 0.0018 0.0210
48 -316 318 -0.3804 -310 322 -0.3792 0.0012 0.0192
50 -196 194 -0.2340 -189 196 -0.2310 0.0030 0.0180
52 -68 66 -0.0804 -61 70 -0.0786 0.0018 0.0150
54 1 -1 0.0012 8 3 0.0030 0.0018 0.0132
56 17 -13 0.0180 22 -7 0.0174 -0.0006 0.0114
58 54 -51 0.0630 62 -51 0.0678 0.0048 0.0120
60 181 -183 0.2184 190 -181 0.2226 0.0042 0.0072
62 301 -302 0.3618 309 -299 0.3648 0.0030 0.0030
64 342 -342 0.4104 348 -336 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/28/2009 10:37:56 AM



BRFTVA

SI-87

11/3/2009 11:59:40 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:25 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 8 7 0.0006 0.0090 0.0288
6 -87 95 -0.1092 -81 94 -0.1050 0.0042 0.0198
8 -141 146 -0.1722 -134 147 -0.1686 0.0036 0.0156
10 -157 160 -0.1902 -150 166 -0.1896 0.0006 0.0120
12 -103 104 -0.1242 -95 111 -0.1236 0.0006 0.0114
14 31 -30 0.0366 40 -23 0.0378 0.0012 0.0108
16 146 -143 0.1734 155 -138 0.1758 0.0024 0.0096
18 281 -283 0.3384 287 -274 0.3366 -0.0018 0.0072
20 377 -373 0.4500 383 -365 0.4488 -0.0012 0.0090
22 259 -257 0.3096 254 -243 0.2982 -0.0114 0.0102
24 68 -64 0.0792 71 -57 0.0768 -0.0024 0.0216
26 -73 76 -0.0894 -67 85 -0.0912 -0.0018 0.0240
28 -163 165 -0.1968 -157 171 -0.1968 0.0000 0.0258
30 -161 161 -0.1932 -151 166 -0.1902 0.0030 0.0258
32 -155 153 -0.1848 -142 155 -0.1782 0.0066 0.0228
34 -90 91 -0.1086 -77 94 -0.1026 0.0060 0.0162
36 -134 137 -0.1626 -137 152 -0.1734 -0.0108 0.0102
38 -251 251 -0.3012 -248 262 -0.3060 -0.0048 0.0210
40 -246 245 -0.2946 -237 251 -0.2928 0.0018 0.0258
42 -265 265 -0.3180 -260 276 -0.3216 -0.0036 0.0240
44 -293 295 -0.3528 -283 301 -0.3504 0.0024 0.0276
46 -323 327 -0.3900 -315 333 -0.3888 0.0012 0.0252
48 -316 318 -0.3804 -307 323 -0.3780 0.0024 0.0240
50 -196 194 -0.2340 -186 198 -0.2304 0.0036 0.0216
52 -68 66 -0.0804 -58 71 -0.0774 0.0030 0.0180
54 1 -1 0.0012 11 5 0.0036 0.0024 0.0150
56 17 -13 0.0180 23 -6 0.0174 -0.0006 0.0126
58 54 -51 0.0630 63 -50 0.0678 0.0048 0.0132
60 181 -183 0.2184 193 -179 0.2232 0.0048 0.0084
62 301 -302 0.3618 312 -298 0.3660 0.0042 0.0036
64 342 -342 0.4104 350 -333 0.4098 -0.0006 -0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

11/13/2009 10:04:59 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:25 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 6 7 -0.0006 0.0078 -0.0030
6 -87 95 -0.1092 -82 99 -0.1086 0.0006 -0.0108
8 -141 146 -0.1722 -137 150 -0.1722 0.0000 -0.0114
10 -157 160 -0.1902 -152 166 -0.1908 -0.0006 -0.0114
12 -103 104 -0.1242 -97 110 -0.1242 0.0000 -0.0108
14 31 -30 0.0366 38 -25 0.0378 0.0012 -0.0108
16 146 -143 0.1734 153 -139 0.1752 0.0018 -0.0120
18 281 -283 0.3384 285 -277 0.3372 -0.0012 -0.0138
20 377 -373 0.4500 381 -366 0.4482 -0.0018 -0.0126
22 259 -257 0.3096 252 -244 0.2976 -0.0120 -0.0108
24 68 -64 0.0792 69 -57 0.0756 -0.0036 0.0012
26 -73 76 -0.0894 -69 84 -0.0918 -0.0024 0.0048
28 -163 165 -0.1968 -159 171 -0.1980 -0.0012 0.0072
30 -161 161 -0.1932 -153 165 -0.1908 0.0024 0.0084
32 -155 153 -0.1848 -144 155 -0.1794 0.0054 0.0060
34 -90 91 -0.1086 -79 92 -0.1026 0.0060 0.0006
36 -134 137 -0.1626 -139 151 -0.1740 -0.0114 -0.0054
38 -251 251 -0.3012 -250 263 -0.3078 -0.0066 0.0060
40 -246 245 -0.2946 -239 251 -0.2940 0.0006 0.0126
42 -265 265 -0.3180 -264 275 -0.3234 -0.0054 0.0120
44 -293 295 -0.3528 -286 301 -0.3522 0.0006 0.0174
46 -323 327 -0.3900 -317 333 -0.3900 0.0000 0.0168
48 -316 318 -0.3804 -311 323 -0.3804 0.0000 0.0168
50 -196 194 -0.2340 -187 198 -0.2310 0.0030 0.0168
52 -68 66 -0.0804 -60 70 -0.0780 0.0024 0.0138
54 1 -1 0.0012 9 3 0.0036 0.0024 0.0114
56 17 -13 0.0180 22 -6 0.0168 -0.0012 0.0090
58 54 -51 0.0630 62 -50 0.0672 0.0042 0.0102
60 181 -183 0.2184 191 -179 0.2220 0.0036 0.0060
62 301 -302 0.3618 310 -298 0.3648 0.0030 0.0024
64 342 -342 0.4104 348 -335 0.4098 -0.0006 -0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

10/14/2009 10:46:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:36 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -623 687 -0.7860 -0.0006 0.0138
6 -578 613 -0.7146 -581 611 -0.7152 -0.0006 0.0144
8 -390 426 -0.4896 -393 425 -0.4908 -0.0012 0.0150
10 -153 189 -0.2052 -151 188 -0.2034 0.0018 0.0162
12 49 -11 0.0360 50 -14 0.0384 0.0024 0.0144
14 247 -190 0.2622 245 -195 0.2640 0.0018 0.0120
16 385 -347 0.4392 387 -353 0.4440 0.0048 0.0102
18 705 -667 0.8232 706 -675 0.8286 0.0054 0.0054
20 910 -857 1.0602 907 -861 1.0608 0.0006 0.0000
22 791 -759 0.9300 789 -757 0.9276 -0.0024 -0.0006
24 582 -546 0.6768 575 -544 0.6714 -0.0054 0.0018
26 283 -247 0.3180 275 -242 0.3102 -0.0078 0.0072
28 71 -11 0.0492 67 -12 0.0474 -0.0018 0.0150
30 72 -22 0.0564 73 -20 0.0558 -0.0006 0.0168
32 161 -103 0.1584 162 -104 0.1596 0.0012 0.0174
34 131 -67 0.1188 128 -67 0.1170 -0.0018 0.0162
36 59 -16 0.0450 55 -60 0.0690 0.0240 0.0180
38 -80 117 -0.1182 -87 122 -0.1254 -0.0072 -0.0060
40 -242 294 -0.3216 -245 296 -0.3246 -0.0030 0.0012
42 -335 393 -0.4368 -335 394 -0.4374 -0.0006 0.0042
44 -380 442 -0.4932 -385 445 -0.4980 -0.0048 0.0048
46 -465 518 -0.5898 -465 519 -0.5904 -0.0006 0.0096
48 -449 513 -0.5772 -449 511 -0.5760 0.0012 0.0102
50 -416 477 -0.5358 -417 475 -0.5352 0.0006 0.0090
52 -377 437 -0.4884 -375 435 -0.4860 0.0024 0.0084
54 -338 405 -0.4458 -339 403 -0.4452 0.0006 0.0060
56 -362 412 -0.4644 -362 411 -0.4638 0.0006 0.0054
58 -289 331 -0.3720 -287 330 -0.3702 0.0018 0.0048
60 -142 193 -0.2010 -138 189 -0.1962 0.0048 0.0030
62 -53 111 -0.0984 -53 111 -0.0984 0.0000 -0.0018
64 -82 143 -0.1350 -85 143 -0.1368 -0.0018 -0.0018
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

10/19/2009 10:37:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:37 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -619 687 -0.7836 0.0018 -0.0012
6 -578 613 -0.7146 -579 612 -0.7146 0.0000 -0.0030
8 -390 426 -0.4896 -392 426 -0.4908 -0.0012 -0.0030
10 -153 189 -0.2052 -151 188 -0.2034 0.0018 -0.0018
12 49 -11 0.0360 51 -11 0.0372 0.0012 -0.0036
14 247 -190 0.2622 246 -186 0.2592 -0.0030 -0.0048
16 385 -347 0.4392 389 -351 0.4440 0.0048 -0.0018
18 705 -667 0.8232 704 -672 0.8256 0.0024 -0.0066
20 910 -857 1.0602 909 -857 1.0596 -0.0006 -0.0090
22 791 -759 0.9300 793 -756 0.9294 -0.0006 -0.0084
24 582 -546 0.6768 576 -543 0.6714 -0.0054 -0.0078
26 283 -247 0.3180 278 -244 0.3132 -0.0048 -0.0024
28 71 -11 0.0492 72 -9 0.0486 -0.0006 0.0024
30 72 -22 0.0564 73 -18 0.0546 -0.0018 0.0030
32 161 -103 0.1584 165 -103 0.1608 0.0024 0.0048
34 131 -67 0.1188 133 -66 0.1194 0.0006 0.0024
36 59 -16 0.0450 63 -17 0.0480 0.0030 0.0018
38 -80 117 -0.1182 -82 123 -0.1230 -0.0048 -0.0012
40 -242 294 -0.3216 -244 297 -0.3246 -0.0030 0.0036
42 -335 393 -0.4368 -333 395 -0.4368 0.0000 0.0066
44 -380 442 -0.4932 -381 446 -0.4962 -0.0030 0.0066
46 -465 518 -0.5898 -462 519 -0.5886 0.0012 0.0096
48 -449 513 -0.5772 -447 514 -0.5766 0.0006 0.0084
50 -416 477 -0.5358 -414 477 -0.5346 0.0012 0.0078
52 -377 437 -0.4884 -370 437 -0.4842 0.0042 0.0066
54 -338 405 -0.4458 -337 406 -0.4458 0.0000 0.0024
56 -362 412 -0.4644 -360 414 -0.4644 0.0000 0.0024
58 -289 331 -0.3720 -286 334 -0.3720 0.0000 0.0024
60 -142 193 -0.2010 -138 192 -0.1980 0.0030 0.0024
62 -53 111 -0.0984 -51 113 -0.0984 0.0000 -0.0006
64 -82 143 -0.1350 -81 145 -0.1356 -0.0006 -0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

10/28/2009 10:37:56 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:37 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -621 690 -0.7866 -0.0012 -0.0144
6 -578 613 -0.7146 -576 613 -0.7134 0.0012 -0.0132
8 -390 426 -0.4896 -390 426 -0.4896 0.0000 -0.0144
10 -153 189 -0.2052 -151 189 -0.2040 0.0012 -0.0144
12 49 -11 0.0360 53 -10 0.0378 0.0018 -0.0156
14 247 -190 0.2622 249 -186 0.2610 -0.0012 -0.0174
16 385 -347 0.4392 390 -350 0.4440 0.0048 -0.0162
18 705 -667 0.8232 706 -670 0.8256 0.0024 -0.0210
20 910 -857 1.0602 913 -857 1.0620 0.0018 -0.0234
22 791 -759 0.9300 793 -754 0.9282 -0.0018 -0.0252
24 582 -546 0.6768 578 -542 0.6720 -0.0048 -0.0234
26 283 -247 0.3180 278 -242 0.3120 -0.0060 -0.0186
28 71 -11 0.0492 72 -9 0.0486 -0.0006 -0.0126
30 72 -22 0.0564 75 -17 0.0552 -0.0012 -0.0120
32 161 -103 0.1584 167 -101 0.1608 0.0024 -0.0108
34 131 -67 0.1188 132 -65 0.1182 -0.0006 -0.0132
36 59 -16 0.0450 62 -16 0.0468 0.0018 -0.0126
38 -80 117 -0.1182 -85 126 -0.1266 -0.0084 -0.0144
40 -242 294 -0.3216 -242 299 -0.3246 -0.0030 -0.0060
42 -335 393 -0.4368 -334 398 -0.4392 -0.0024 -0.0030
44 -380 442 -0.4932 -383 447 -0.4980 -0.0048 -0.0006
46 -465 518 -0.5898 -462 521 -0.5898 0.0000 0.0042
48 -449 513 -0.5772 -447 514 -0.5766 0.0006 0.0042
50 -416 477 -0.5358 -413 478 -0.5346 0.0012 0.0036
52 -377 437 -0.4884 -373 438 -0.4866 0.0018 0.0024
54 -338 405 -0.4458 -336 408 -0.4464 -0.0006 0.0006
56 -362 412 -0.4644 -358 414 -0.4632 0.0012 0.0012
58 -289 331 -0.3720 -287 334 -0.3726 -0.0006 0.0000
60 -142 193 -0.2010 -137 193 -0.1980 0.0030 0.0006
62 -53 111 -0.0984 -51 114 -0.0990 -0.0006 -0.0024
64 -82 143 -0.1350 -83 145 -0.1368 -0.0018 -0.0018
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

11/3/2009 11:59:40 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:37 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -622 687 -0.7854 0.0000 -0.0342
6 -578 613 -0.7146 -578 611 -0.7134 0.0012 -0.0342
8 -390 426 -0.4896 -392 427 -0.4914 -0.0018 -0.0354
10 -153 189 -0.2052 -153 189 -0.2052 0.0000 -0.0336
12 49 -11 0.0360 49 -13 0.0372 0.0012 -0.0336
14 247 -190 0.2622 246 -193 0.2634 0.0012 -0.0348
16 385 -347 0.4392 390 -353 0.4458 0.0066 -0.0360
18 705 -667 0.8232 705 -673 0.8268 0.0036 -0.0426
20 910 -857 1.0602 906 -859 1.0590 -0.0012 -0.0462
22 791 -759 0.9300 790 -755 0.9270 -0.0030 -0.0450
24 582 -546 0.6768 575 -543 0.6708 -0.0060 -0.0420
26 283 -247 0.3180 277 -241 0.3108 -0.0072 -0.0360
28 71 -11 0.0492 68 -10 0.0468 -0.0024 -0.0288
30 72 -22 0.0564 73 -19 0.0552 -0.0012 -0.0264
32 161 -103 0.1584 163 -102 0.1590 0.0006 -0.0252
34 131 -67 0.1188 128 -65 0.1158 -0.0030 -0.0258
36 59 -16 0.0450 58 -17 0.0450 0.0000 -0.0228
38 -80 117 -0.1182 -88 124 -0.1272 -0.0090 -0.0228
40 -242 294 -0.3216 -245 298 -0.3258 -0.0042 -0.0138
42 -335 393 -0.4368 -337 395 -0.4392 -0.0024 -0.0096
44 -380 442 -0.4932 -386 447 -0.4998 -0.0066 -0.0072
46 -465 518 -0.5898 -466 520 -0.5916 -0.0018 -0.0006
48 -449 513 -0.5772 -450 513 -0.5778 -0.0006 0.0012
50 -416 477 -0.5358 -416 476 -0.5352 0.0006 0.0018
52 -377 437 -0.4884 -376 436 -0.4872 0.0012 0.0012
54 -338 405 -0.4458 -339 406 -0.4470 -0.0012 0.0000
56 -362 412 -0.4644 -361 411 -0.4632 0.0012 0.0012
58 -289 331 -0.3720 -287 331 -0.3708 0.0012 0.0000
60 -142 193 -0.2010 -140 190 -0.1980 0.0030 -0.0012
62 -53 111 -0.0984 -53 113 -0.0996 -0.0012 -0.0042
64 -82 143 -0.1350 -85 145 -0.1380 -0.0030 -0.0030
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

11/13/2009 10:04:59 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 11/16/2009 8:48:37 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -622 689 -0.7866 -0.0012 -0.0210
6 -578 613 -0.7146 -578 610 -0.7128 0.0018 -0.0198
8 -390 426 -0.4896 -390 425 -0.4890 0.0006 -0.0216
10 -153 189 -0.2052 -151 187 -0.2028 0.0024 -0.0222
12 49 -11 0.0360 52 -14 0.0396 0.0036 -0.0246
14 247 -190 0.2622 246 -189 0.2610 -0.0012 -0.0282
16 385 -347 0.4392 389 -351 0.4440 0.0048 -0.0270
18 705 -667 0.8232 707 -671 0.8268 0.0036 -0.0318
20 910 -857 1.0602 906 -857 1.0578 -0.0024 -0.0354
22 791 -759 0.9300 790 -754 0.9264 -0.0036 -0.0330
24 582 -546 0.6768 575 -543 0.6708 -0.0060 -0.0294
26 283 -247 0.3180 276 -241 0.3102 -0.0078 -0.0234
28 71 -11 0.0492 70 -10 0.0480 -0.0012 -0.0156
30 72 -22 0.0564 74 -20 0.0564 0.0000 -0.0144
32 161 -103 0.1584 164 -101 0.1590 0.0006 -0.0144
34 131 -67 0.1188 130 -65 0.1170 -0.0018 -0.0150
36 59 -16 0.0450 59 -18 0.0462 0.0012 -0.0132
38 -80 117 -0.1182 -88 125 -0.1278 -0.0096 -0.0144
40 -242 294 -0.3216 -243 299 -0.3252 -0.0036 -0.0048
42 -335 393 -0.4368 -335 397 -0.4392 -0.0024 -0.0012
44 -380 442 -0.4932 -384 447 -0.4986 -0.0054 0.0012
46 -465 518 -0.5898 -463 520 -0.5898 0.0000 0.0066
48 -449 513 -0.5772 -447 513 -0.5760 0.0012 0.0066
50 -416 477 -0.5358 -414 477 -0.5346 0.0012 0.0054
52 -377 437 -0.4884 -374 437 -0.4866 0.0018 0.0042
54 -338 405 -0.4458 -338 407 -0.4470 -0.0012 0.0024
56 -362 412 -0.4644 -361 414 -0.4650 -0.0006 0.0036
58 -289 331 -0.3720 -286 330 -0.3696 0.0024 0.0042
60 -142 193 -0.2010 -138 191 -0.1974 0.0036 0.0018
62 -53 111 -0.0984 -51 112 -0.0978 0.0006 -0.0018
64 -82 143 -0.1350 -84 145 -0.1374 -0.0024 -0.0024
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

11/20/2009 11:57:46 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:41:53 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 -1 2 -0.0018 0.0066 0.0084
6 -87 95 -0.1092 -88 91 -0.1074 0.0018 0.0018
8 -141 146 -0.1722 -141 143 -0.1704 0.0018 0.0000
10 -157 160 -0.1902 -156 160 -0.1896 0.0006 -0.0018
12 -103 104 -0.1242 -103 104 -0.1242 0.0000 -0.0024
14 31 -30 0.0366 33 -30 0.0378 0.0012 -0.0024
16 146 -143 0.1734 148 -145 0.1758 0.0024 -0.0036
18 281 -283 0.3384 280 -281 0.3366 -0.0018 -0.0060
20 377 -373 0.4500 377 -371 0.4488 -0.0012 -0.0042
22 259 -257 0.3096 247 -250 0.2982 -0.0114 -0.0030
24 68 -64 0.0792 64 -62 0.0756 -0.0036 0.0084
26 -73 76 -0.0894 -74 79 -0.0918 -0.0024 0.0120
28 -163 165 -0.1968 -163 166 -0.1974 -0.0006 0.0144
30 -161 161 -0.1932 -157 159 -0.1896 0.0036 0.0150
32 -155 153 -0.1848 -149 150 -0.1794 0.0054 0.0114
34 -90 91 -0.1086 -84 86 -0.1020 0.0066 0.0060
36 -134 137 -0.1626 -143 147 -0.1740 -0.0114 -0.0006
38 -251 251 -0.3012 -255 257 -0.3072 -0.0060 0.0108
40 -246 245 -0.2946 -243 245 -0.2928 0.0018 0.0168
42 -265 265 -0.3180 -269 270 -0.3234 -0.0054 0.0150
44 -293 295 -0.3528 -291 295 -0.3516 0.0012 0.0204
46 -323 327 -0.3900 -322 327 -0.3894 0.0006 0.0192
48 -316 318 -0.3804 -315 318 -0.3798 0.0006 0.0186
50 -196 194 -0.2340 -193 191 -0.2304 0.0036 0.0180
52 -68 66 -0.0804 -66 65 -0.0786 0.0018 0.0144
54 1 -1 0.0012 3 -2 0.0030 0.0018 0.0126
56 17 -13 0.0180 17 -11 0.0168 -0.0012 0.0108
58 54 -51 0.0630 57 -57 0.0684 0.0054 0.0120
60 181 -183 0.2184 186 -186 0.2232 0.0048 0.0066
62 301 -302 0.3618 304 -304 0.3648 0.0030 0.0018
64 342 -342 0.4104 342 -340 0.4092 -0.0012 -0.0012
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

11/24/2009 12:01:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:41:53 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 7 7 0.0000 0.0084 0.0108
6 -87 95 -0.1092 -82 99 -0.1086 0.0006 0.0024
8 -141 146 -0.1722 -136 150 -0.1716 0.0006 0.0018
10 -157 160 -0.1902 -151 166 -0.1902 0.0000 0.0012
12 -103 104 -0.1242 -97 110 -0.1242 0.0000 0.0012
14 31 -30 0.0366 38 -26 0.0384 0.0018 0.0012
16 146 -143 0.1734 154 -140 0.1764 0.0030 -0.0006
18 281 -283 0.3384 286 -277 0.3378 -0.0006 -0.0036
20 377 -373 0.4500 382 -366 0.4488 -0.0012 -0.0030
22 259 -257 0.3096 252 -243 0.2970 -0.0126 -0.0018
24 68 -64 0.0792 70 -56 0.0756 -0.0036 0.0108
26 -73 76 -0.0894 -69 85 -0.0924 -0.0030 0.0144
28 -163 165 -0.1968 -158 171 -0.1974 -0.0006 0.0174
30 -161 161 -0.1932 -151 165 -0.1896 0.0036 0.0180
32 -155 153 -0.1848 -143 156 -0.1794 0.0054 0.0144
34 -90 91 -0.1086 -78 91 -0.1014 0.0072 0.0090
36 -134 137 -0.1626 -140 153 -0.1758 -0.0132 0.0018
38 -251 251 -0.3012 -250 263 -0.3078 -0.0066 0.0150
40 -246 245 -0.2946 -238 251 -0.2934 0.0012 0.0216
42 -265 265 -0.3180 -265 276 -0.3246 -0.0066 0.0204
44 -293 295 -0.3528 -286 301 -0.3522 0.0006 0.0270
46 -323 327 -0.3900 -317 332 -0.3894 0.0006 0.0264
48 -316 318 -0.3804 -309 323 -0.3792 0.0012 0.0258
50 -196 194 -0.2340 -186 197 -0.2298 0.0042 0.0246
52 -68 66 -0.0804 -59 70 -0.0774 0.0030 0.0204
54 1 -1 0.0012 10 3 0.0042 0.0030 0.0174
56 17 -13 0.0180 22 -6 0.0168 -0.0012 0.0144
58 54 -51 0.0630 63 -53 0.0696 0.0066 0.0156
60 181 -183 0.2184 192 -181 0.2238 0.0054 0.0090
62 301 -302 0.3618 310 -299 0.3654 0.0036 0.0036
64 342 -342 0.4104 349 -335 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

12/3/2009 12:06:59 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:41:54 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 7 7 0.0000 0.0084 0.0060
6 -87 95 -0.1092 -82 99 -0.1086 0.0006 -0.0024
8 -141 146 -0.1722 -136 150 -0.1716 0.0006 -0.0030
10 -157 160 -0.1902 -151 167 -0.1908 -0.0006 -0.0036
12 -103 104 -0.1242 -96 110 -0.1236 0.0006 -0.0030
14 31 -30 0.0366 39 -24 0.0378 0.0012 -0.0036
16 146 -143 0.1734 155 -138 0.1758 0.0024 -0.0048
18 281 -283 0.3384 287 -275 0.3372 -0.0012 -0.0072
20 377 -373 0.4500 382 -366 0.4488 -0.0012 -0.0060
22 259 -257 0.3096 253 -243 0.2976 -0.0120 -0.0048
24 68 -64 0.0792 69 -56 0.0750 -0.0042 0.0072
26 -73 76 -0.0894 -69 86 -0.0930 -0.0036 0.0114
28 -163 165 -0.1968 -158 171 -0.1974 -0.0006 0.0150
30 -161 161 -0.1932 -151 165 -0.1896 0.0036 0.0156
32 -155 153 -0.1848 -142 154 -0.1776 0.0072 0.0120
34 -90 91 -0.1086 -78 93 -0.1026 0.0060 0.0048
36 -134 137 -0.1626 -138 153 -0.1746 -0.0120 -0.0012
38 -251 251 -0.3012 -250 265 -0.3090 -0.0078 0.0108
40 -246 245 -0.2946 -238 252 -0.2940 0.0006 0.0186
42 -265 265 -0.3180 -263 277 -0.3240 -0.0060 0.0180
44 -293 295 -0.3528 -285 301 -0.3516 0.0012 0.0240
46 -323 327 -0.3900 -316 333 -0.3894 0.0006 0.0228
48 -316 318 -0.3804 -309 323 -0.3792 0.0012 0.0222
50 -196 194 -0.2340 -186 198 -0.2304 0.0036 0.0210
52 -68 66 -0.0804 -59 71 -0.0780 0.0024 0.0174
54 1 -1 0.0012 10 4 0.0036 0.0024 0.0150
56 17 -13 0.0180 23 -6 0.0174 -0.0006 0.0126
58 54 -51 0.0630 63 -50 0.0678 0.0048 0.0132
60 181 -183 0.2184 193 -179 0.2232 0.0048 0.0084
62 301 -302 0.3618 311 -298 0.3654 0.0036 0.0036
64 342 -342 0.4104 350 -334 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 12/3/2009 12:06:59 PM



BRFTVA

SI-87

12/18/2009 1:48:17 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:41:54 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 1 0 0.0006 0.0090 0.0192
6 -87 95 -0.1092 -89 89 -0.1068 0.0024 0.0102
8 -141 146 -0.1722 -144 142 -0.1716 0.0006 0.0078
10 -157 160 -0.1902 -158 158 -0.1896 0.0006 0.0072
12 -103 104 -0.1242 -104 103 -0.1242 0.0000 0.0066
14 31 -30 0.0366 30 -31 0.0366 0.0000 0.0066
16 146 -143 0.1734 147 -147 0.1764 0.0030 0.0066
18 281 -283 0.3384 280 -282 0.3372 -0.0012 0.0036
20 377 -373 0.4500 373 -377 0.4500 0.0000 0.0048
22 259 -257 0.3096 249 -248 0.2982 -0.0114 0.0048
24 68 -64 0.0792 62 -65 0.0762 -0.0030 0.0162
26 -73 76 -0.0894 -78 78 -0.0936 -0.0042 0.0192
28 -163 165 -0.1968 -165 164 -0.1974 -0.0006 0.0234
30 -161 161 -0.1932 -158 157 -0.1890 0.0042 0.0240
32 -155 153 -0.1848 -150 148 -0.1788 0.0060 0.0198
34 -90 91 -0.1086 -85 84 -0.1014 0.0072 0.0138
36 -134 137 -0.1626 -149 147 -0.1776 -0.0150 0.0066
38 -251 251 -0.3012 -259 257 -0.3096 -0.0084 0.0216
40 -246 245 -0.2946 -247 245 -0.2952 -0.0006 0.0300
42 -265 265 -0.3180 -274 269 -0.3258 -0.0078 0.0306
44 -293 295 -0.3528 -294 295 -0.3534 -0.0006 0.0384
46 -323 327 -0.3900 -327 325 -0.3912 -0.0012 0.0390
48 -316 318 -0.3804 -314 313 -0.3762 0.0042 0.0402
50 -196 194 -0.2340 -190 189 -0.2274 0.0066 0.0360
52 -68 66 -0.0804 -64 62 -0.0756 0.0048 0.0294
54 1 -1 0.0012 5 -5 0.0060 0.0048 0.0246
56 17 -13 0.0180 12 -13 0.0150 -0.0030 0.0198
58 54 -51 0.0630 58 -60 0.0708 0.0078 0.0228
60 181 -183 0.2184 188 -191 0.2274 0.0090 0.0150
62 301 -302 0.3618 306 -307 0.3678 0.0060 0.0060
64 342 -342 0.4104 342 -342 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/18/2009 1:48:17 PM



BRFTVA

SI-87

12/22/2009 9:35:36 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:41:54 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 1 -1 0.0012 0.0096 0.0126
6 -87 95 -0.1092 -90 88 -0.1068 0.0024 0.0030
8 -141 146 -0.1722 -144 142 -0.1716 0.0006 0.0006
10 -157 160 -0.1902 -159 158 -0.1902 0.0000 0.0000
12 -103 104 -0.1242 -104 103 -0.1242 0.0000 0.0000
14 31 -30 0.0366 30 -32 0.0372 0.0006 0.0000
16 146 -143 0.1734 143 -146 0.1734 0.0000 -0.0006
18 281 -283 0.3384 278 -281 0.3354 -0.0030 -0.0006
20 377 -373 0.4500 371 -378 0.4494 -0.0006 0.0024
22 259 -257 0.3096 248 -249 0.2982 -0.0114 0.0030
24 68 -64 0.0792 61 -64 0.0750 -0.0042 0.0144
26 -73 76 -0.0894 -79 78 -0.0942 -0.0048 0.0186
28 -163 165 -0.1968 -166 164 -0.1980 -0.0012 0.0234
30 -161 161 -0.1932 -158 158 -0.1896 0.0036 0.0246
32 -155 153 -0.1848 -150 148 -0.1788 0.0060 0.0210
34 -90 91 -0.1086 -86 83 -0.1014 0.0072 0.0150
36 -134 137 -0.1626 -149 147 -0.1776 -0.0150 0.0078
38 -251 251 -0.3012 -259 257 -0.3096 -0.0084 0.0228
40 -246 245 -0.2946 -247 245 -0.2952 -0.0006 0.0312
42 -265 265 -0.3180 -274 270 -0.3264 -0.0084 0.0318
44 -293 295 -0.3528 -294 294 -0.3528 0.0000 0.0402
46 -323 327 -0.3900 -329 323 -0.3912 -0.0012 0.0402
48 -316 318 -0.3804 -314 313 -0.3762 0.0042 0.0414
50 -196 194 -0.2340 -190 189 -0.2274 0.0066 0.0372
52 -68 66 -0.0804 -64 62 -0.0756 0.0048 0.0306
54 1 -1 0.0012 5 -5 0.0060 0.0048 0.0258
56 17 -13 0.0180 11 -14 0.0150 -0.0030 0.0210
58 54 -51 0.0630 58 -61 0.0714 0.0084 0.0240
60 181 -183 0.2184 188 -192 0.2280 0.0096 0.0156
62 301 -302 0.3618 305 -309 0.3684 0.0066 0.0060
64 342 -342 0.4104 341 -342 0.4098 -0.0006 -0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

11/20/2009 11:57:46 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:42:21 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -623 688 -0.7866 -0.0012 -0.0360
6 -578 613 -0.7146 -578 611 -0.7134 0.0012 -0.0348
8 -390 426 -0.4896 -396 426 -0.4932 -0.0036 -0.0360
10 -153 189 -0.2052 -156 188 -0.2064 -0.0012 -0.0324
12 49 -11 0.0360 48 -13 0.0366 0.0006 -0.0312
14 247 -190 0.2622 247 -192 0.2634 0.0012 -0.0318
16 385 -347 0.4392 383 -351 0.4404 0.0012 -0.0330
18 705 -667 0.8232 705 -673 0.8268 0.0036 -0.0342
20 910 -857 1.0602 904 -857 1.0566 -0.0036 -0.0378
22 791 -759 0.9300 791 -755 0.9276 -0.0024 -0.0342
24 582 -546 0.6768 578 -548 0.6756 -0.0012 -0.0318
26 283 -247 0.3180 277 -243 0.3120 -0.0060 -0.0306
28 71 -11 0.0492 70 -9 0.0474 -0.0018 -0.0246
30 72 -22 0.0564 73 -18 0.0546 -0.0018 -0.0228
32 161 -103 0.1584 163 -102 0.1590 0.0006 -0.0210
34 131 -67 0.1188 130 -66 0.1176 -0.0012 -0.0216
36 59 -16 0.0450 59 -18 0.0462 0.0012 -0.0204
38 -80 117 -0.1182 -87 125 -0.1272 -0.0090 -0.0216
40 -242 294 -0.3216 -245 298 -0.3258 -0.0042 -0.0126
42 -335 393 -0.4368 -335 397 -0.4392 -0.0024 -0.0084
44 -380 442 -0.4932 -383 447 -0.4980 -0.0048 -0.0060
46 -465 518 -0.5898 -464 520 -0.5904 -0.0006 -0.0012
48 -449 513 -0.5772 -448 514 -0.5772 0.0000 -0.0006
50 -416 477 -0.5358 -415 477 -0.5352 0.0006 -0.0006
52 -377 437 -0.4884 -373 437 -0.4860 0.0024 -0.0012
54 -338 405 -0.4458 -338 407 -0.4470 -0.0012 -0.0036
56 -362 412 -0.4644 -361 413 -0.4644 0.0000 -0.0024
58 -289 331 -0.3720 -288 335 -0.3738 -0.0018 -0.0024
60 -142 193 -0.2010 -141 193 -0.2004 0.0006 -0.0006
62 -53 111 -0.0984 -52 114 -0.0996 -0.0012 -0.0012
64 -82 143 -0.1350 -80 145 -0.1350 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

11/24/2009 12:01:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:42:21 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -619 690 -0.7854 0.0000 -0.0504
6 -578 613 -0.7146 -575 614 -0.7134 0.0012 -0.0504
8 -390 426 -0.4896 -394 429 -0.4938 -0.0042 -0.0516
10 -153 189 -0.2052 -150 189 -0.2034 0.0018 -0.0474
12 49 -11 0.0360 52 -11 0.0378 0.0018 -0.0492
14 247 -190 0.2622 248 -186 0.2604 -0.0018 -0.0510
16 385 -347 0.4392 389 -350 0.4434 0.0042 -0.0492
18 705 -667 0.8232 707 -670 0.8262 0.0030 -0.0534
20 910 -857 1.0602 909 -855 1.0584 -0.0018 -0.0564
22 791 -759 0.9300 791 -753 0.9264 -0.0036 -0.0546
24 582 -546 0.6768 577 -539 0.6696 -0.0072 -0.0510
26 283 -247 0.3180 277 -239 0.3096 -0.0084 -0.0438
28 71 -11 0.0492 71 -6 0.0462 -0.0030 -0.0354
30 72 -22 0.0564 76 -16 0.0552 -0.0012 -0.0324
32 161 -103 0.1584 165 -99 0.1584 0.0000 -0.0312
34 131 -67 0.1188 131 -63 0.1164 -0.0024 -0.0312
36 59 -16 0.0450 61 -14 0.0450 0.0000 -0.0288
38 -80 117 -0.1182 -86 129 -0.1290 -0.0108 -0.0288
40 -242 294 -0.3216 -243 300 -0.3258 -0.0042 -0.0180
42 -335 393 -0.4368 -335 399 -0.4404 -0.0036 -0.0138
44 -380 442 -0.4932 -382 450 -0.4992 -0.0060 -0.0102
46 -465 518 -0.5898 -463 522 -0.5910 -0.0012 -0.0042
48 -449 513 -0.5772 -447 517 -0.5784 -0.0012 -0.0030
50 -416 477 -0.5358 -413 480 -0.5358 0.0000 -0.0018
52 -377 437 -0.4884 -372 439 -0.4866 0.0018 -0.0018
54 -338 405 -0.4458 -337 409 -0.4476 -0.0018 -0.0036
56 -362 412 -0.4644 -359 416 -0.4650 -0.0006 -0.0018
58 -289 331 -0.3720 -286 333 -0.3714 0.0006 -0.0012
60 -142 193 -0.2010 -137 193 -0.1980 0.0030 -0.0018
62 -53 111 -0.0984 -49 116 -0.0990 -0.0006 -0.0048
64 -82 143 -0.1350 -82 150 -0.1392 -0.0042 -0.0042
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

12/3/2009 12:06:59 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:42:21 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -619 690 -0.7854 0.0000 -0.0114
6 -578 613 -0.7146 -578 613 -0.7146 0.0000 -0.0114
8 -390 426 -0.4896 -391 427 -0.4908 -0.0012 -0.0114
10 -153 189 -0.2052 -151 189 -0.2040 0.0012 -0.0102
12 49 -11 0.0360 54 -11 0.0390 0.0030 -0.0114
14 247 -190 0.2622 247 -185 0.2592 -0.0030 -0.0144
16 385 -347 0.4392 390 -349 0.4434 0.0042 -0.0114
18 705 -667 0.8232 707 -670 0.8262 0.0030 -0.0156
20 910 -857 1.0602 910 -856 1.0596 -0.0006 -0.0186
22 791 -759 0.9300 793 -754 0.9282 -0.0018 -0.0180
24 582 -546 0.6768 578 -543 0.6726 -0.0042 -0.0162
26 283 -247 0.3180 278 -241 0.3114 -0.0066 -0.0120
28 71 -11 0.0492 73 -7 0.0480 -0.0012 -0.0054
30 72 -22 0.0564 75 -17 0.0552 -0.0012 -0.0042
32 161 -103 0.1584 166 -100 0.1596 0.0012 -0.0030
34 131 -67 0.1188 133 -66 0.1194 0.0006 -0.0042
36 59 -16 0.0450 63 -17 0.0480 0.0030 -0.0048
38 -80 117 -0.1182 -83 127 -0.1260 -0.0078 -0.0078
40 -242 294 -0.3216 -242 299 -0.3246 -0.0030 0.0000
42 -335 393 -0.4368 -333 399 -0.4392 -0.0024 0.0030
44 -380 442 -0.4932 -382 449 -0.4986 -0.0054 0.0054
46 -465 518 -0.5898 -461 522 -0.5898 0.0000 0.0108
48 -449 513 -0.5772 -445 515 -0.5760 0.0012 0.0108
50 -416 477 -0.5358 -411 478 -0.5334 0.0024 0.0096
52 -377 437 -0.4884 -371 438 -0.4854 0.0030 0.0072
54 -338 405 -0.4458 -335 409 -0.4464 -0.0006 0.0042
56 -362 412 -0.4644 -357 416 -0.4638 0.0006 0.0048
58 -289 331 -0.3720 -284 335 -0.3714 0.0006 0.0042
60 -142 193 -0.2010 -134 194 -0.1968 0.0042 0.0036
62 -53 111 -0.0984 -47 115 -0.0972 0.0012 -0.0006
64 -82 143 -0.1350 -80 148 -0.1368 -0.0018 -0.0018
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

12/18/2009 1:48:17 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:42:21 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -666 633 -0.7794 0.0060 -0.0738
6 -578 613 -0.7146 -598 593 -0.7146 0.0000 -0.0798
8 -390 426 -0.4896 -416 411 -0.4962 -0.0066 -0.0798
10 -153 189 -0.2052 -176 174 -0.2100 -0.0048 -0.0732
12 49 -11 0.0360 28 -30 0.0348 -0.0012 -0.0684
14 247 -190 0.2622 211 -233 0.2664 0.0042 -0.0672
16 385 -347 0.4392 364 -367 0.4386 -0.0006 -0.0714
18 705 -667 0.8232 682 -691 0.8238 0.0006 -0.0708
20 910 -857 1.0602 858 -886 1.0464 -0.0138 -0.0714
22 791 -759 0.9300 772 -772 0.9264 -0.0036 -0.0576
24 582 -546 0.6768 561 -568 0.6774 0.0006 -0.0540
26 283 -247 0.3180 257 -263 0.3120 -0.0060 -0.0546
28 71 -11 0.0492 25 -54 0.0474 -0.0018 -0.0486
30 72 -22 0.0564 44 -60 0.0624 0.0060 -0.0468
32 161 -103 0.1584 112 -142 0.1524 -0.0060 -0.0528
34 131 -67 0.1188 78 -102 0.1080 -0.0108 -0.0468
36 59 -16 0.0450 34 -39 0.0438 -0.0012 -0.0360
38 -80 117 -0.1182 -112 106 -0.1308 -0.0126 -0.0348
40 -242 294 -0.3216 -284 275 -0.3354 -0.0138 -0.0222
42 -335 393 -0.4368 -385 357 -0.4452 -0.0084 -0.0084
44 -380 442 -0.4932 -438 417 -0.5130 -0.0198 0.0000
46 -465 518 -0.5898 -507 472 -0.5874 0.0024 0.0198
48 -449 513 -0.5772 -492 458 -0.5700 0.0072 0.0174
50 -416 477 -0.5358 -458 425 -0.5298 0.0060 0.0102
52 -377 437 -0.4884 -419 385 -0.4824 0.0060 0.0042
54 -338 405 -0.4458 -394 359 -0.4518 -0.0060 -0.0018
56 -362 412 -0.4644 -395 369 -0.4584 0.0060 0.0042
58 -289 331 -0.3720 -307 299 -0.3636 0.0084 -0.0018
60 -142 193 -0.2010 -164 150 -0.1884 0.0126 -0.0102
62 -53 111 -0.0984 -105 71 -0.1056 -0.0072 -0.0228
64 -82 143 -0.1350 -133 118 -0.1506 -0.0156 -0.0156
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

12/22/2009 9:35:36 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 12/22/2009 4:42:21 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -667 633 -0.7800 0.0054 -0.0954
6 -578 613 -0.7146 -598 594 -0.7152 -0.0006 -0.1008
8 -390 426 -0.4896 -417 413 -0.4980 -0.0084 -0.1002
10 -153 189 -0.2052 -175 174 -0.2094 -0.0042 -0.0918
12 49 -11 0.0360 28 -29 0.0342 -0.0018 -0.0876
14 247 -190 0.2622 210 -234 0.2664 0.0042 -0.0858
16 385 -347 0.4392 364 -369 0.4398 0.0006 -0.0900
18 705 -667 0.8232 681 -690 0.8226 -0.0006 -0.0906
20 910 -857 1.0602 861 -886 1.0482 -0.0120 -0.0900
22 791 -759 0.9300 771 -772 0.9258 -0.0042 -0.0780
24 582 -546 0.6768 562 -571 0.6798 0.0030 -0.0738
26 283 -247 0.3180 256 -262 0.3108 -0.0072 -0.0768
28 71 -11 0.0492 24 -55 0.0474 -0.0018 -0.0696
30 72 -22 0.0564 44 -54 0.0588 0.0024 -0.0678
32 161 -103 0.1584 111 -145 0.1536 -0.0048 -0.0702
34 131 -67 0.1188 77 -102 0.1074 -0.0114 -0.0654
36 59 -16 0.0450 32 -40 0.0432 -0.0018 -0.0540
38 -80 117 -0.1182 -113 105 -0.1308 -0.0126 -0.0522
40 -242 294 -0.3216 -285 275 -0.3360 -0.0144 -0.0396
42 -335 393 -0.4368 -386 356 -0.4452 -0.0084 -0.0252
44 -380 442 -0.4932 -437 416 -0.5118 -0.0186 -0.0168
46 -465 518 -0.5898 -525 470 -0.5970 -0.0072 0.0018
48 -449 513 -0.5772 -493 459 -0.5712 0.0060 0.0090
50 -416 477 -0.5358 -460 426 -0.5316 0.0042 0.0030
52 -377 437 -0.4884 -421 385 -0.4836 0.0048 -0.0012
54 -338 405 -0.4458 -395 358 -0.4518 -0.0060 -0.0060
56 -362 412 -0.4644 -395 369 -0.4584 0.0060 0.0000
58 -289 331 -0.3720 -306 300 -0.3636 0.0084 -0.0060
60 -142 193 -0.2010 -163 150 -0.1878 0.0132 -0.0144
62 -53 111 -0.0984 -105 75 -0.1080 -0.0096 -0.0276
64 -82 143 -0.1350 -136 119 -0.1530 -0.0180 -0.0180
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

12/28/2009 10:17:51 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:27:57 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 2 0 0.0012 0.0096 0.0222
6 -87 95 -0.1092 -88 90 -0.1068 0.0024 0.0126
8 -141 146 -0.1722 -141 143 -0.1704 0.0018 0.0102
10 -157 160 -0.1902 -157 159 -0.1896 0.0006 0.0084
12 -103 104 -0.1242 -103 104 -0.1242 0.0000 0.0078
14 31 -30 0.0366 32 -31 0.0378 0.0012 0.0078
16 146 -143 0.1734 149 -145 0.1764 0.0030 0.0066
18 281 -283 0.3384 282 -281 0.3378 -0.0006 0.0036
20 377 -373 0.4500 375 -376 0.4506 0.0006 0.0042
22 259 -257 0.3096 252 -247 0.2994 -0.0102 0.0036
24 68 -64 0.0792 64 -63 0.0762 -0.0030 0.0138
26 -73 76 -0.0894 -77 79 -0.0936 -0.0042 0.0168
28 -163 165 -0.1968 -164 165 -0.1974 -0.0006 0.0210
30 -161 161 -0.1932 -156 159 -0.1890 0.0042 0.0216
32 -155 153 -0.1848 -148 150 -0.1788 0.0060 0.0174
34 -90 91 -0.1086 -84 85 -0.1014 0.0072 0.0114
36 -134 137 -0.1626 -147 148 -0.1770 -0.0144 0.0042
38 -251 251 -0.3012 -257 258 -0.3090 -0.0078 0.0186
40 -246 245 -0.2946 -245 247 -0.2952 -0.0006 0.0264
42 -265 265 -0.3180 -272 272 -0.3264 -0.0084 0.0270
44 -293 295 -0.3528 -293 296 -0.3534 -0.0006 0.0354
46 -323 327 -0.3900 -326 326 -0.3912 -0.0012 0.0360
48 -316 318 -0.3804 -313 313 -0.3756 0.0048 0.0372
50 -196 194 -0.2340 -189 191 -0.2280 0.0060 0.0324
52 -68 66 -0.0804 -63 64 -0.0762 0.0042 0.0264
54 1 -1 0.0012 6 -3 0.0054 0.0042 0.0222
56 17 -13 0.0180 13 -12 0.0150 -0.0030 0.0180
58 54 -51 0.0630 59 -58 0.0702 0.0072 0.0210
60 181 -183 0.2184 190 -188 0.2268 0.0084 0.0138
62 301 -302 0.3618 306 -306 0.3672 0.0054 0.0054
64 342 -342 0.4104 344 -340 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/28/2009 10:17:51 AM



BRFTVA

SI-87

1/8/2010 9:53:20 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:27:57 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 8 -7 0.0090 0.0174 0.0252
6 -87 95 -0.1092 -87 88 -0.1050 0.0042 0.0078
8 -141 146 -0.1722 -142 143 -0.1710 0.0012 0.0036
10 -157 160 -0.1902 -158 160 -0.1908 -0.0006 0.0024
12 -103 104 -0.1242 -103 105 -0.1248 -0.0006 0.0030
14 31 -30 0.0366 31 -30 0.0366 0.0000 0.0036
16 146 -143 0.1734 148 -145 0.1758 0.0024 0.0036
18 281 -283 0.3384 281 -281 0.3372 -0.0012 0.0012
20 377 -373 0.4500 373 -375 0.4488 -0.0012 0.0024
22 259 -257 0.3096 250 -246 0.2976 -0.0120 0.0036
24 68 -64 0.0792 63 -62 0.0750 -0.0042 0.0156
26 -73 76 -0.0894 -78 80 -0.0948 -0.0054 0.0198
28 -163 165 -0.1968 -165 166 -0.1986 -0.0018 0.0252
30 -161 161 -0.1932 -156 159 -0.1890 0.0042 0.0270
32 -155 153 -0.1848 -148 149 -0.1782 0.0066 0.0228
34 -90 91 -0.1086 -84 85 -0.1014 0.0072 0.0162
36 -134 137 -0.1626 -148 149 -0.1782 -0.0156 0.0090
38 -251 251 -0.3012 -258 259 -0.3102 -0.0090 0.0246
40 -246 245 -0.2946 -246 246 -0.2952 -0.0006 0.0336
42 -265 265 -0.3180 -273 271 -0.3264 -0.0084 0.0342
44 -293 295 -0.3528 -293 296 -0.3534 -0.0006 0.0426
46 -323 327 -0.3900 -326 326 -0.3912 -0.0012 0.0432
48 -316 318 -0.3804 -312 314 -0.3756 0.0048 0.0444
50 -196 194 -0.2340 -188 189 -0.2262 0.0078 0.0396
52 -68 66 -0.0804 -62 63 -0.0750 0.0054 0.0318
54 1 -1 0.0012 5 -4 0.0054 0.0042 0.0264
56 17 -13 0.0180 13 -12 0.0150 -0.0030 0.0222
58 54 -51 0.0630 60 -60 0.0720 0.0090 0.0252
60 181 -183 0.2184 190 -190 0.2280 0.0096 0.0162
62 301 -302 0.3618 307 -307 0.3684 0.0066 0.0066
64 342 -342 0.4104 343 -341 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 1/8/2010 9:53:20 AM



BRFTVA

SI-87

1/14/2010 8:09:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:27:57 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 24 -26 0.0300 0.0384 0.0528
6 -87 95 -0.1092 -81 79 -0.0960 0.0132 0.0144
8 -141 146 -0.1722 -143 144 -0.1722 0.0000 0.0012
10 -157 160 -0.1902 -157 159 -0.1896 0.0006 0.0012
12 -103 104 -0.1242 -104 105 -0.1254 -0.0012 0.0006
14 31 -30 0.0366 31 -30 0.0366 0.0000 0.0018
16 146 -143 0.1734 147 -146 0.1758 0.0024 0.0018
18 281 -283 0.3384 281 -281 0.3372 -0.0012 -0.0006
20 377 -373 0.4500 375 -377 0.4512 0.0012 0.0006
22 259 -257 0.3096 253 -248 0.3006 -0.0090 -0.0006
24 68 -64 0.0792 65 -64 0.0774 -0.0018 0.0084
26 -73 76 -0.0894 -77 78 -0.0930 -0.0036 0.0102
28 -163 165 -0.1968 -164 165 -0.1974 -0.0006 0.0138
30 -161 161 -0.1932 -157 159 -0.1896 0.0036 0.0144
32 -155 153 -0.1848 -148 149 -0.1782 0.0066 0.0108
34 -90 91 -0.1086 -84 85 -0.1014 0.0072 0.0042
36 -134 137 -0.1626 -146 148 -0.1764 -0.0138 -0.0030
38 -251 251 -0.3012 -258 259 -0.3102 -0.0090 0.0108
40 -246 245 -0.2946 -246 247 -0.2958 -0.0012 0.0198
42 -265 265 -0.3180 -273 272 -0.3270 -0.0090 0.0210
44 -293 295 -0.3528 -292 296 -0.3528 0.0000 0.0300
46 -323 327 -0.3900 -326 326 -0.3912 -0.0012 0.0300
48 -316 318 -0.3804 -314 316 -0.3780 0.0024 0.0312
50 -196 194 -0.2340 -190 191 -0.2286 0.0054 0.0288
52 -68 66 -0.0804 -63 64 -0.0762 0.0042 0.0234
54 1 -1 0.0012 6 -3 0.0054 0.0042 0.0192
56 17 -13 0.0180 12 -12 0.0144 -0.0036 0.0150
58 54 -51 0.0630 58 -58 0.0696 0.0066 0.0186
60 181 -183 0.2184 188 -188 0.2256 0.0072 0.0120
62 301 -302 0.3618 306 -306 0.3672 0.0054 0.0048
64 342 -342 0.4104 343 -340 0.4098 -0.0006 -0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 1/14/2010 8:09:55 AM



BRFTVA

SI-87

1/22/2010 9:41:00 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:27:57 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 18 -17 0.0210 0.0294 0.0456
6 -87 95 -0.1092 -86 85 -0.1026 0.0066 0.0162
8 -141 146 -0.1722 -143 142 -0.1710 0.0012 0.0096
10 -157 160 -0.1902 -158 159 -0.1902 0.0000 0.0084
12 -103 104 -0.1242 -104 103 -0.1242 0.0000 0.0084
14 31 -30 0.0366 30 -32 0.0372 0.0006 0.0084
16 146 -143 0.1734 146 -147 0.1758 0.0024 0.0078
18 281 -283 0.3384 280 -283 0.3378 -0.0006 0.0054
20 377 -373 0.4500 373 -377 0.4500 0.0000 0.0060
22 259 -257 0.3096 247 -247 0.2964 -0.0132 0.0060
24 68 -64 0.0792 63 -62 0.0750 -0.0042 0.0192
26 -73 76 -0.0894 -78 79 -0.0942 -0.0048 0.0234
28 -163 165 -0.1968 -165 164 -0.1974 -0.0006 0.0282
30 -161 161 -0.1932 -157 157 -0.1884 0.0048 0.0288
32 -155 153 -0.1848 -148 148 -0.1776 0.0072 0.0240
34 -90 91 -0.1086 -85 84 -0.1014 0.0072 0.0168
36 -134 137 -0.1626 -148 148 -0.1776 -0.0150 0.0096
38 -251 251 -0.3012 -259 257 -0.3096 -0.0084 0.0246
40 -246 245 -0.2946 -246 245 -0.2946 0.0000 0.0330
42 -265 265 -0.3180 -273 270 -0.3258 -0.0078 0.0330
44 -293 295 -0.3528 -293 295 -0.3528 0.0000 0.0408
46 -323 327 -0.3900 -326 326 -0.3912 -0.0012 0.0408
48 -316 318 -0.3804 -314 314 -0.3768 0.0036 0.0420
50 -196 194 -0.2340 -190 189 -0.2274 0.0066 0.0384
52 -68 66 -0.0804 -63 62 -0.0750 0.0054 0.0318
54 1 -1 0.0012 5 -5 0.0060 0.0048 0.0264
56 17 -13 0.0180 13 -13 0.0156 -0.0024 0.0216
58 54 -51 0.0630 58 -60 0.0708 0.0078 0.0240
60 181 -183 0.2184 189 -190 0.2274 0.0090 0.0162
62 301 -302 0.3618 307 -308 0.3690 0.0072 0.0072
64 342 -342 0.4104 343 -341 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 1/22/2010 9:41:00 AM



BRFTVA

SI-87

1/27/2010 9:58:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:27:57 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 17 -15 0.0192 0.0276 0.0474
6 -87 95 -0.1092 -85 87 -0.1032 0.0060 0.0198
8 -141 146 -0.1722 -143 143 -0.1716 0.0006 0.0138
10 -157 160 -0.1902 -158 159 -0.1902 0.0000 0.0132
12 -103 104 -0.1242 -104 104 -0.1248 -0.0006 0.0132
14 31 -30 0.0366 30 -31 0.0366 0.0000 0.0138
16 146 -143 0.1734 144 -146 0.1740 0.0006 0.0138
18 281 -283 0.3384 280 -281 0.3366 -0.0018 0.0132
20 377 -373 0.4500 373 -377 0.4500 0.0000 0.0150
22 259 -257 0.3096 246 -248 0.2964 -0.0132 0.0150
24 68 -64 0.0792 63 -64 0.0762 -0.0030 0.0282
26 -73 76 -0.0894 -77 78 -0.0930 -0.0036 0.0312
28 -163 165 -0.1968 -164 164 -0.1968 0.0000 0.0348
30 -161 161 -0.1932 -156 157 -0.1878 0.0054 0.0348
32 -155 153 -0.1848 -148 148 -0.1776 0.0072 0.0294
34 -90 91 -0.1086 -84 84 -0.1008 0.0078 0.0222
36 -134 137 -0.1626 -147 146 -0.1758 -0.0132 0.0144
38 -251 251 -0.3012 -258 257 -0.3090 -0.0078 0.0276
40 -246 245 -0.2946 -245 245 -0.2940 0.0006 0.0354
42 -265 265 -0.3180 -272 270 -0.3252 -0.0072 0.0348
44 -293 295 -0.3528 -292 296 -0.3528 0.0000 0.0420
46 -323 327 -0.3900 -325 325 -0.3900 0.0000 0.0420
48 -316 318 -0.3804 -313 315 -0.3768 0.0036 0.0420
50 -196 194 -0.2340 -189 190 -0.2274 0.0066 0.0384
52 -68 66 -0.0804 -62 63 -0.0750 0.0054 0.0318
54 1 -1 0.0012 6 -4 0.0060 0.0048 0.0264
56 17 -13 0.0180 13 -13 0.0156 -0.0024 0.0216
58 54 -51 0.0630 59 -59 0.0708 0.0078 0.0240
60 181 -183 0.2184 190 -190 0.2280 0.0096 0.0162
62 301 -302 0.3618 307 -307 0.3684 0.0066 0.0066
64 342 -342 0.4104 343 -341 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 1/27/2010 9:58:52 AM



BRFTVA

SI-87

12/28/2009 10:17:51 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:28:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -663 636 -0.7794 0.0060 -0.0570
6 -578 613 -0.7146 -599 598 -0.7182 -0.0036 -0.0630
8 -390 426 -0.4896 -424 415 -0.5034 -0.0138 -0.0594
10 -153 189 -0.2052 -179 176 -0.2130 -0.0078 -0.0456
12 49 -11 0.0360 27 -22 0.0294 -0.0066 -0.0378
14 247 -190 0.2622 211 -228 0.2634 0.0012 -0.0312
16 385 -347 0.4392 363 -362 0.4350 -0.0042 -0.0324
18 705 -667 0.8232 681 -690 0.8226 -0.0006 -0.0282
20 910 -857 1.0602 860 -885 1.0470 -0.0132 -0.0276
22 791 -759 0.9300 776 -775 0.9306 0.0006 -0.0144
24 582 -546 0.6768 578 -571 0.6894 0.0126 -0.0150
26 283 -247 0.3180 269 -265 0.3204 0.0024 -0.0276
28 71 -11 0.0492 36 -54 0.0540 0.0048 -0.0300
30 72 -22 0.0564 43 -56 0.0594 0.0030 -0.0348
32 161 -103 0.1584 112 -140 0.1512 -0.0072 -0.0378
34 131 -67 0.1188 89 -101 0.1140 -0.0048 -0.0306
36 59 -16 0.0450 34 -41 0.0450 0.0000 -0.0258
38 -80 117 -0.1182 -109 105 -0.1284 -0.0102 -0.0258
40 -242 294 -0.3216 -280 273 -0.3318 -0.0102 -0.0156
42 -335 393 -0.4368 -383 359 -0.4452 -0.0084 -0.0054
44 -380 442 -0.4932 -431 416 -0.5082 -0.0150 0.0030
46 -465 518 -0.5898 -496 472 -0.5808 0.0090 0.0180
48 -449 513 -0.5772 -490 471 -0.5766 0.0006 0.0090
50 -416 477 -0.5358 -459 427 -0.5316 0.0042 0.0084
52 -377 437 -0.4884 -417 387 -0.4824 0.0060 0.0042
54 -338 405 -0.4458 -388 362 -0.4500 -0.0042 -0.0018
56 -362 412 -0.4644 -394 372 -0.4596 0.0048 0.0024
58 -289 331 -0.3720 -307 303 -0.3660 0.0060 -0.0024
60 -142 193 -0.2010 -166 158 -0.1944 0.0066 -0.0084
62 -53 111 -0.0984 -94 79 -0.1038 -0.0054 -0.0150
64 -82 143 -0.1350 -123 118 -0.1446 -0.0096 -0.0096
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/28/2009 10:17:51 AM



BRFTVA

SI-87

1/8/2010 9:53:20 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:28:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -661 633 -0.7764 0.0090 -0.0768
6 -578 613 -0.7146 -598 592 -0.7140 0.0006 -0.0858
8 -390 426 -0.4896 -419 413 -0.4992 -0.0096 -0.0864
10 -153 189 -0.2052 -175 172 -0.2082 -0.0030 -0.0768
12 49 -11 0.0360 26 -30 0.0336 -0.0024 -0.0738
14 247 -190 0.2622 212 -233 0.2670 0.0048 -0.0714
16 385 -347 0.4392 363 -369 0.4392 0.0000 -0.0762
18 705 -667 0.8232 679 -691 0.8220 -0.0012 -0.0762
20 910 -857 1.0602 859 -886 1.0470 -0.0132 -0.0750
22 791 -759 0.9300 771 -774 0.9270 -0.0030 -0.0618
24 582 -546 0.6768 561 -569 0.6780 0.0012 -0.0588
26 283 -247 0.3180 259 -261 0.3120 -0.0060 -0.0600
28 71 -11 0.0492 26 -54 0.0480 -0.0012 -0.0540
30 72 -22 0.0564 42 -61 0.0618 0.0054 -0.0528
32 161 -103 0.1584 111 -139 0.1500 -0.0084 -0.0582
34 131 -67 0.1188 77 -101 0.1068 -0.0120 -0.0498
36 59 -16 0.0450 32 -39 0.0426 -0.0024 -0.0378
38 -80 117 -0.1182 -114 106 -0.1320 -0.0138 -0.0354
40 -242 294 -0.3216 -285 276 -0.3366 -0.0150 -0.0216
42 -335 393 -0.4368 -387 361 -0.4488 -0.0120 -0.0066
44 -380 442 -0.4932 -435 416 -0.5106 -0.0174 0.0054
46 -465 518 -0.5898 -501 471 -0.5832 0.0066 0.0228
48 -449 513 -0.5772 -489 457 -0.5676 0.0096 0.0162
50 -416 477 -0.5358 -453 427 -0.5280 0.0078 0.0066
52 -377 437 -0.4884 -416 386 -0.4812 0.0072 -0.0012
54 -338 405 -0.4458 -394 363 -0.4542 -0.0084 -0.0084
56 -362 412 -0.4644 -394 369 -0.4578 0.0066 0.0000
58 -289 331 -0.3720 -307 300 -0.3642 0.0078 -0.0066
60 -142 193 -0.2010 -164 151 -0.1890 0.0120 -0.0144
62 -53 111 -0.0984 -104 74 -0.1068 -0.0084 -0.0264
64 -82 143 -0.1350 -135 120 -0.1530 -0.0180 -0.0180
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 1/8/2010 9:53:20 AM



BRFTVA

SI-87

1/14/2010 8:09:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:28:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -646 616 -0.7572 0.0282 -0.0456
6 -578 613 -0.7146 -596 581 -0.7062 0.0084 -0.0738
8 -390 426 -0.4896 -419 413 -0.4992 -0.0096 -0.0822
10 -153 189 -0.2052 -175 174 -0.2094 -0.0042 -0.0726
12 49 -11 0.0360 27 -28 0.0330 -0.0030 -0.0684
14 247 -190 0.2622 212 -232 0.2664 0.0042 -0.0654
16 385 -347 0.4392 362 -364 0.4356 -0.0036 -0.0696
18 705 -667 0.8232 680 -688 0.8208 -0.0024 -0.0660
20 910 -857 1.0602 859 -886 1.0470 -0.0132 -0.0636
22 791 -759 0.9300 775 -774 0.9294 -0.0006 -0.0504
24 582 -546 0.6768 566 -570 0.6816 0.0048 -0.0498
26 283 -247 0.3180 260 -263 0.3138 -0.0042 -0.0546
28 71 -11 0.0492 27 -52 0.0474 -0.0018 -0.0504
30 72 -22 0.0564 43 -58 0.0606 0.0042 -0.0486
32 161 -103 0.1584 112 -143 0.1530 -0.0054 -0.0528
34 131 -67 0.1188 80 -100 0.1080 -0.0108 -0.0474
36 59 -16 0.0450 34 -40 0.0444 -0.0006 -0.0366
38 -80 117 -0.1182 -109 105 -0.1284 -0.0102 -0.0360
40 -242 294 -0.3216 -279 274 -0.3318 -0.0102 -0.0258
42 -335 393 -0.4368 -382 359 -0.4446 -0.0078 -0.0156
44 -380 442 -0.4932 -436 417 -0.5118 -0.0186 -0.0078
46 -465 518 -0.5898 -506 472 -0.5868 0.0030 0.0108
48 -449 513 -0.5772 -492 459 -0.5706 0.0066 0.0078
50 -416 477 -0.5358 -455 428 -0.5298 0.0060 0.0012
52 -377 437 -0.4884 -419 387 -0.4836 0.0048 -0.0048
54 -338 405 -0.4458 -394 361 -0.4530 -0.0072 -0.0096
56 -362 412 -0.4644 -395 371 -0.4596 0.0048 -0.0024
58 -289 331 -0.3720 -308 301 -0.3654 0.0066 -0.0072
60 -142 193 -0.2010 -164 152 -0.1896 0.0114 -0.0138
62 -53 111 -0.0984 -103 76 -0.1074 -0.0090 -0.0252
64 -82 143 -0.1350 -133 119 -0.1512 -0.0162 -0.0162
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 1/14/2010 8:09:55 AM



BRFTVA

SI-87

1/22/2010 9:41:00 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:28:07 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -652 624 -0.7656 0.0198 -0.0426
6 -578 613 -0.7146 -596 588 -0.7104 0.0042 -0.0624
8 -390 426 -0.4896 -416 411 -0.4962 -0.0066 -0.0666
10 -153 189 -0.2052 -174 172 -0.2076 -0.0024 -0.0600
12 49 -11 0.0360 28 -29 0.0342 -0.0018 -0.0576
14 247 -190 0.2622 213 -234 0.2682 0.0060 -0.0558
16 385 -347 0.4392 368 -366 0.4404 0.0012 -0.0618
18 705 -667 0.8232 683 -691 0.8244 0.0012 -0.0630
20 910 -857 1.0602 860 -886 1.0476 -0.0126 -0.0642
22 791 -759 0.9300 773 -772 0.9270 -0.0030 -0.0516
24 582 -546 0.6768 562 -569 0.6786 0.0018 -0.0486
26 283 -247 0.3180 258 -261 0.3114 -0.0066 -0.0504
28 71 -11 0.0492 27 -52 0.0474 -0.0018 -0.0438
30 72 -22 0.0564 45 -60 0.0630 0.0066 -0.0420
32 161 -103 0.1584 112 -138 0.1500 -0.0084 -0.0486
34 131 -67 0.1188 81 -100 0.1086 -0.0102 -0.0402
36 59 -16 0.0450 33 -38 0.0426 -0.0024 -0.0300
38 -80 117 -0.1182 -112 107 -0.1314 -0.0132 -0.0276
40 -242 294 -0.3216 -279 276 -0.3330 -0.0114 -0.0144
42 -335 393 -0.4368 -385 361 -0.4476 -0.0108 -0.0030
44 -380 442 -0.4932 -436 417 -0.5118 -0.0186 0.0078
46 -465 518 -0.5898 -501 472 -0.5838 0.0060 0.0264
48 -449 513 -0.5772 -488 460 -0.5688 0.0084 0.0204
50 -416 477 -0.5358 -452 426 -0.5268 0.0090 0.0120
52 -377 437 -0.4884 -415 386 -0.4806 0.0078 0.0030
54 -338 405 -0.4458 -393 363 -0.4536 -0.0078 -0.0048
56 -362 412 -0.4644 -394 370 -0.4584 0.0060 0.0030
58 -289 331 -0.3720 -306 299 -0.3630 0.0090 -0.0030
60 -142 193 -0.2010 -162 150 -0.1872 0.0138 -0.0120
62 -53 111 -0.0984 -103 74 -0.1062 -0.0078 -0.0258
64 -82 143 -0.1350 -134 121 -0.1530 -0.0180 -0.0180
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

1/27/2010 9:58:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 1/27/2010 2:28:07 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -653 623 -0.7656 0.0198 -0.0372
6 -578 613 -0.7146 -597 590 -0.7122 0.0024 -0.0570
8 -390 426 -0.4896 -416 412 -0.4968 -0.0072 -0.0594
10 -153 189 -0.2052 -174 172 -0.2076 -0.0024 -0.0522
12 49 -11 0.0360 28 -30 0.0348 -0.0012 -0.0498
14 247 -190 0.2622 211 -232 0.2658 0.0036 -0.0486
16 385 -347 0.4392 365 -368 0.4398 0.0006 -0.0522
18 705 -667 0.8232 682 -689 0.8226 -0.0006 -0.0528
20 910 -857 1.0602 860 -886 1.0476 -0.0126 -0.0522
22 791 -759 0.9300 772 -774 0.9276 -0.0024 -0.0396
24 582 -546 0.6768 562 -571 0.6798 0.0030 -0.0372
26 283 -247 0.3180 259 -264 0.3138 -0.0042 -0.0402
28 71 -11 0.0492 27 -54 0.0486 -0.0006 -0.0360
30 72 -22 0.0564 43 -61 0.0624 0.0060 -0.0354
32 161 -103 0.1584 112 -139 0.1506 -0.0078 -0.0414
34 131 -67 0.1188 78 -101 0.1074 -0.0114 -0.0336
36 59 -16 0.0450 33 -41 0.0444 -0.0006 -0.0222
38 -80 117 -0.1182 -112 104 -0.1296 -0.0114 -0.0216
40 -242 294 -0.3216 -283 275 -0.3348 -0.0132 -0.0102
42 -335 393 -0.4368 -385 360 -0.4470 -0.0102 0.0030
44 -380 442 -0.4932 -436 416 -0.5112 -0.0180 0.0132
46 -465 518 -0.5898 -500 471 -0.5826 0.0072 0.0312
48 -449 513 -0.5772 -487 459 -0.5676 0.0096 0.0240
50 -416 477 -0.5358 -451 426 -0.5262 0.0096 0.0144
52 -377 437 -0.4884 -414 385 -0.4794 0.0090 0.0048
54 -338 405 -0.4458 -393 363 -0.4536 -0.0078 -0.0042
56 -362 412 -0.4644 -394 370 -0.4584 0.0060 0.0036
58 -289 331 -0.3720 -305 301 -0.3636 0.0084 -0.0024
60 -142 193 -0.2010 -163 150 -0.1878 0.0132 -0.0108
62 -53 111 -0.0984 -103 74 -0.1062 -0.0078 -0.0240
64 -82 143 -0.1350 -133 119 -0.1512 -0.0162 -0.0162
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 1/27/2010 9:58:52 AM
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BRFTVA

SI-87

1/27/2010 9:58:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:30 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 17 -15 0.0192 0.0276 0.0474
6 -87 95 -0.1092 -85 87 -0.1032 0.0060 0.0198
8 -141 146 -0.1722 -143 143 -0.1716 0.0006 0.0138
10 -157 160 -0.1902 -158 159 -0.1902 0.0000 0.0132
12 -103 104 -0.1242 -104 104 -0.1248 -0.0006 0.0132
14 31 -30 0.0366 30 -31 0.0366 0.0000 0.0138
16 146 -143 0.1734 144 -146 0.1740 0.0006 0.0138
18 281 -283 0.3384 280 -281 0.3366 -0.0018 0.0132
20 377 -373 0.4500 373 -377 0.4500 0.0000 0.0150
22 259 -257 0.3096 246 -248 0.2964 -0.0132 0.0150
24 68 -64 0.0792 63 -64 0.0762 -0.0030 0.0282
26 -73 76 -0.0894 -77 78 -0.0930 -0.0036 0.0312
28 -163 165 -0.1968 -164 164 -0.1968 0.0000 0.0348
30 -161 161 -0.1932 -156 157 -0.1878 0.0054 0.0348
32 -155 153 -0.1848 -148 148 -0.1776 0.0072 0.0294
34 -90 91 -0.1086 -84 84 -0.1008 0.0078 0.0222
36 -134 137 -0.1626 -147 146 -0.1758 -0.0132 0.0144
38 -251 251 -0.3012 -258 257 -0.3090 -0.0078 0.0276
40 -246 245 -0.2946 -245 245 -0.2940 0.0006 0.0354
42 -265 265 -0.3180 -272 270 -0.3252 -0.0072 0.0348
44 -293 295 -0.3528 -292 296 -0.3528 0.0000 0.0420
46 -323 327 -0.3900 -325 325 -0.3900 0.0000 0.0420
48 -316 318 -0.3804 -313 315 -0.3768 0.0036 0.0420
50 -196 194 -0.2340 -189 190 -0.2274 0.0066 0.0384
52 -68 66 -0.0804 -62 63 -0.0750 0.0054 0.0318
54 1 -1 0.0012 6 -4 0.0060 0.0048 0.0264
56 17 -13 0.0180 13 -13 0.0156 -0.0024 0.0216
58 54 -51 0.0630 59 -59 0.0708 0.0078 0.0240
60 181 -183 0.2184 190 -190 0.2280 0.0096 0.0162
62 301 -302 0.3618 307 -307 0.3684 0.0066 0.0066
64 342 -342 0.4104 343 -341 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/27/2010 9:58:52 AM



BRFTVA

SI-87

2/19/2010 7:07:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:30 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 16 -13 0.0174 0.0258 0.0594
6 -87 95 -0.1092 -85 86 -0.1026 0.0066 0.0336
8 -141 146 -0.1722 -142 142 -0.1704 0.0018 0.0270
10 -157 160 -0.1902 -158 159 -0.1902 0.0000 0.0252
12 -103 104 -0.1242 -103 104 -0.1242 0.0000 0.0252
14 31 -30 0.0366 31 -31 0.0372 0.0006 0.0252
16 146 -143 0.1734 144 -146 0.1740 0.0006 0.0246
18 281 -283 0.3384 277 -281 0.3348 -0.0036 0.0240
20 377 -373 0.4500 374 -376 0.4500 0.0000 0.0276
22 259 -257 0.3096 247 -246 0.2958 -0.0138 0.0276
24 68 -64 0.0792 62 -59 0.0726 -0.0066 0.0414
26 -73 76 -0.0894 -78 80 -0.0948 -0.0054 0.0480
28 -163 165 -0.1968 -163 164 -0.1962 0.0006 0.0534
30 -161 161 -0.1932 -154 156 -0.1860 0.0072 0.0528
32 -155 153 -0.1848 -147 147 -0.1764 0.0084 0.0456
34 -90 91 -0.1086 -82 83 -0.0990 0.0096 0.0372
36 -134 137 -0.1626 -146 147 -0.1758 -0.0132 0.0276
38 -251 251 -0.3012 -256 257 -0.3078 -0.0066 0.0408
40 -246 245 -0.2946 -244 245 -0.2934 0.0012 0.0474
42 -265 265 -0.3180 -271 269 -0.3240 -0.0060 0.0462
44 -293 295 -0.3528 -291 294 -0.3510 0.0018 0.0522
46 -323 327 -0.3900 -325 325 -0.3900 0.0000 0.0504
48 -316 318 -0.3804 -312 314 -0.3756 0.0048 0.0504
50 -196 194 -0.2340 -187 190 -0.2262 0.0078 0.0456
52 -68 66 -0.0804 -61 62 -0.0738 0.0066 0.0378
54 1 -1 0.0012 7 -5 0.0072 0.0060 0.0312
56 17 -13 0.0180 14 -12 0.0156 -0.0024 0.0252
58 54 -51 0.0630 61 -60 0.0726 0.0096 0.0276
60 181 -183 0.2184 191 -190 0.2286 0.0102 0.0180
62 301 -302 0.3618 308 -307 0.3690 0.0072 0.0078
64 342 -342 0.4104 344 -341 0.4110 0.0006 0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 2/19/2010 7:07:39 AM



BRFTVA

SI-87

3/11/2010 7:33:32 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:30 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 18 -13 0.0186 0.0270 0.0690
6 -87 95 -0.1092 -85 88 -0.1038 0.0054 0.0420
8 -141 146 -0.1722 -141 143 -0.1704 0.0018 0.0366
10 -157 160 -0.1902 -157 160 -0.1902 0.0000 0.0348
12 -103 104 -0.1242 -103 105 -0.1248 -0.0006 0.0348
14 31 -30 0.0366 32 -30 0.0372 0.0006 0.0354
16 146 -143 0.1734 149 -145 0.1764 0.0030 0.0348
18 281 -283 0.3384 283 -281 0.3384 0.0000 0.0318
20 377 -373 0.4500 376 -377 0.4518 0.0018 0.0318
22 259 -257 0.3096 252 -248 0.3000 -0.0096 0.0300
24 68 -64 0.0792 65 -64 0.0774 -0.0018 0.0396
26 -73 76 -0.0894 -74 78 -0.0912 -0.0018 0.0414
28 -163 165 -0.1968 -162 165 -0.1962 0.0006 0.0432
30 -161 161 -0.1932 -154 157 -0.1866 0.0066 0.0426
32 -155 153 -0.1848 -146 149 -0.1770 0.0078 0.0360
34 -90 91 -0.1086 -81 84 -0.0990 0.0096 0.0282
36 -134 137 -0.1626 -143 146 -0.1734 -0.0108 0.0186
38 -251 251 -0.3012 -255 257 -0.3072 -0.0060 0.0294
40 -246 245 -0.2946 -243 245 -0.2928 0.0018 0.0354
42 -265 265 -0.3180 -270 271 -0.3246 -0.0066 0.0336
44 -293 295 -0.3528 -290 295 -0.3510 0.0018 0.0402
46 -323 327 -0.3900 -323 325 -0.3888 0.0012 0.0384
48 -316 318 -0.3804 -313 316 -0.3774 0.0030 0.0372
50 -196 194 -0.2340 -189 192 -0.2286 0.0054 0.0342
52 -68 66 -0.0804 -62 64 -0.0756 0.0048 0.0288
54 1 -1 0.0012 7 -3 0.0060 0.0048 0.0240
56 17 -13 0.0180 14 -11 0.0150 -0.0030 0.0192
58 54 -51 0.0630 60 -58 0.0708 0.0078 0.0222
60 181 -183 0.2184 191 -188 0.2274 0.0090 0.0144
62 301 -302 0.3618 308 -305 0.3678 0.0060 0.0054
64 342 -342 0.4104 344 -339 0.4098 -0.0006 -0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 3/11/2010 7:33:32 AM



BRFTVA

SI-87

3/30/2010 8:46:21 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:30 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 17 -10 0.0162 0.0246 0.0834
6 -87 95 -0.1092 -83 88 -0.1026 0.0066 0.0588
8 -141 146 -0.1722 -140 144 -0.1704 0.0018 0.0522
10 -157 160 -0.1902 -155 161 -0.1896 0.0006 0.0504
12 -103 104 -0.1242 -100 106 -0.1236 0.0006 0.0498
14 31 -30 0.0366 34 -29 0.0378 0.0012 0.0492
16 146 -143 0.1734 151 -144 0.1770 0.0036 0.0480
18 281 -283 0.3384 284 -280 0.3384 0.0000 0.0444
20 377 -373 0.4500 377 -376 0.4518 0.0018 0.0444
22 259 -257 0.3096 252 -249 0.3006 -0.0090 0.0426
24 68 -64 0.0792 67 -64 0.0786 -0.0006 0.0516
26 -73 76 -0.0894 -73 79 -0.0912 -0.0018 0.0522
28 -163 165 -0.1968 -161 165 -0.1956 0.0012 0.0540
30 -161 161 -0.1932 -152 158 -0.1860 0.0072 0.0528
32 -155 153 -0.1848 -144 149 -0.1758 0.0090 0.0456
34 -90 91 -0.1086 -79 84 -0.0978 0.0108 0.0366
36 -134 137 -0.1626 -143 148 -0.1746 -0.0120 0.0258
38 -251 251 -0.3012 -254 258 -0.3072 -0.0060 0.0378
40 -246 245 -0.2946 -242 246 -0.2928 0.0018 0.0438
42 -265 265 -0.3180 -269 272 -0.3246 -0.0066 0.0420
44 -293 295 -0.3528 -288 296 -0.3504 0.0024 0.0486
46 -323 327 -0.3900 -322 326 -0.3888 0.0012 0.0462
48 -316 318 -0.3804 -311 317 -0.3768 0.0036 0.0450
50 -196 194 -0.2340 -187 192 -0.2274 0.0066 0.0414
52 -68 66 -0.0804 -60 65 -0.0750 0.0054 0.0348
54 1 -1 0.0012 9 -3 0.0072 0.0060 0.0294
56 17 -13 0.0180 15 -11 0.0156 -0.0024 0.0234
58 54 -51 0.0630 62 -58 0.0720 0.0090 0.0258
60 181 -183 0.2184 192 -188 0.2280 0.0096 0.0168
62 301 -302 0.3618 309 -305 0.3684 0.0066 0.0072
64 342 -342 0.4104 346 -339 0.4110 0.0006 0.0006
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

4/2/2010 9:20:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:30 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -6 8 -0.0084 18 -9 0.0162 0.0246 0.0708
6 -87 95 -0.1092 -82 89 -0.1026 0.0066 0.0462
8 -141 146 -0.1722 -139 145 -0.1704 0.0018 0.0396
10 -157 160 -0.1902 -155 162 -0.1902 0.0000 0.0378
12 -103 104 -0.1242 -100 106 -0.1236 0.0006 0.0378
14 31 -30 0.0366 34 -28 0.0372 0.0006 0.0372
16 146 -143 0.1734 148 -144 0.1752 0.0018 0.0366
18 281 -283 0.3384 284 -280 0.3384 0.0000 0.0348
20 377 -373 0.4500 377 -375 0.4512 0.0012 0.0348
22 259 -257 0.3096 252 -246 0.2988 -0.0108 0.0336
24 68 -64 0.0792 67 -62 0.0774 -0.0018 0.0444
26 -73 76 -0.0894 -73 80 -0.0918 -0.0024 0.0462
28 -163 165 -0.1968 -161 166 -0.1962 0.0006 0.0486
30 -161 161 -0.1932 -152 159 -0.1866 0.0066 0.0480
32 -155 153 -0.1848 -144 150 -0.1764 0.0084 0.0414
34 -90 91 -0.1086 -79 85 -0.0984 0.0102 0.0330
36 -134 137 -0.1626 -143 149 -0.1752 -0.0126 0.0228
38 -251 251 -0.3012 -254 259 -0.3078 -0.0066 0.0354
40 -246 245 -0.2946 -242 247 -0.2934 0.0012 0.0420
42 -265 265 -0.3180 -269 272 -0.3246 -0.0066 0.0408
44 -293 295 -0.3528 -288 296 -0.3504 0.0024 0.0474
46 -323 327 -0.3900 -322 327 -0.3894 0.0006 0.0450
48 -316 318 -0.3804 -310 317 -0.3762 0.0042 0.0444
50 -196 194 -0.2340 -186 193 -0.2274 0.0066 0.0402
52 -68 66 -0.0804 -59 66 -0.0750 0.0054 0.0336
54 1 -1 0.0012 9 -2 0.0066 0.0054 0.0282
56 17 -13 0.0180 16 -10 0.0156 -0.0024 0.0228
58 54 -51 0.0630 62 -57 0.0714 0.0084 0.0252
60 181 -183 0.2184 193 -187 0.2280 0.0096 0.0168
62 301 -302 0.3618 310 -305 0.3690 0.0072 0.0072
64 342 -342 0.4104 346 -338 0.4104 0.0000 0.0000
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

1/27/2010 9:58:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:42 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -653 623 -0.7656 0.0198 -0.0372
6 -578 613 -0.7146 -597 590 -0.7122 0.0024 -0.0570
8 -390 426 -0.4896 -416 412 -0.4968 -0.0072 -0.0594
10 -153 189 -0.2052 -174 172 -0.2076 -0.0024 -0.0522
12 49 -11 0.0360 28 -30 0.0348 -0.0012 -0.0498
14 247 -190 0.2622 211 -232 0.2658 0.0036 -0.0486
16 385 -347 0.4392 365 -368 0.4398 0.0006 -0.0522
18 705 -667 0.8232 682 -689 0.8226 -0.0006 -0.0528
20 910 -857 1.0602 860 -886 1.0476 -0.0126 -0.0522
22 791 -759 0.9300 772 -774 0.9276 -0.0024 -0.0396
24 582 -546 0.6768 562 -571 0.6798 0.0030 -0.0372
26 283 -247 0.3180 259 -264 0.3138 -0.0042 -0.0402
28 71 -11 0.0492 27 -54 0.0486 -0.0006 -0.0360
30 72 -22 0.0564 43 -61 0.0624 0.0060 -0.0354
32 161 -103 0.1584 112 -139 0.1506 -0.0078 -0.0414
34 131 -67 0.1188 78 -101 0.1074 -0.0114 -0.0336
36 59 -16 0.0450 33 -41 0.0444 -0.0006 -0.0222
38 -80 117 -0.1182 -112 104 -0.1296 -0.0114 -0.0216
40 -242 294 -0.3216 -283 275 -0.3348 -0.0132 -0.0102
42 -335 393 -0.4368 -385 360 -0.4470 -0.0102 0.0030
44 -380 442 -0.4932 -436 416 -0.5112 -0.0180 0.0132
46 -465 518 -0.5898 -500 471 -0.5826 0.0072 0.0312
48 -449 513 -0.5772 -487 459 -0.5676 0.0096 0.0240
50 -416 477 -0.5358 -451 426 -0.5262 0.0096 0.0144
52 -377 437 -0.4884 -414 385 -0.4794 0.0090 0.0048
54 -338 405 -0.4458 -393 363 -0.4536 -0.0078 -0.0042
56 -362 412 -0.4644 -394 370 -0.4584 0.0060 0.0036
58 -289 331 -0.3720 -305 301 -0.3636 0.0084 -0.0024
60 -142 193 -0.2010 -163 150 -0.1878 0.0132 -0.0108
62 -53 111 -0.0984 -103 74 -0.1062 -0.0078 -0.0240
64 -82 143 -0.1350 -133 119 -0.1512 -0.0162 -0.0162
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/27/2010 9:58:52 AM



BRFTVA

SI-87

2/19/2010 7:07:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:42 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -651 626 -0.7662 0.0192 -0.0270
6 -578 613 -0.7146 -595 589 -0.7104 0.0042 -0.0462
8 -390 426 -0.4896 -416 410 -0.4956 -0.0060 -0.0504
10 -153 189 -0.2052 -173 173 -0.2076 -0.0024 -0.0444
12 49 -11 0.0360 29 -28 0.0342 -0.0018 -0.0420
14 247 -190 0.2622 215 -233 0.2688 0.0066 -0.0402
16 385 -347 0.4392 370 -367 0.4422 0.0030 -0.0468
18 705 -667 0.8232 685 -690 0.8250 0.0018 -0.0498
20 910 -857 1.0602 862 -884 1.0476 -0.0126 -0.0516
22 791 -759 0.9300 773 -772 0.9270 -0.0030 -0.0390
24 582 -546 0.6768 562 -569 0.6786 0.0018 -0.0360
26 283 -247 0.3180 258 -262 0.3120 -0.0060 -0.0378
28 71 -11 0.0492 29 -51 0.0480 -0.0012 -0.0318
30 72 -22 0.0564 47 -62 0.0654 0.0090 -0.0306
32 161 -103 0.1584 114 -138 0.1512 -0.0072 -0.0396
34 131 -67 0.1188 80 -100 0.1080 -0.0108 -0.0324
36 59 -16 0.0450 32 -38 0.0420 -0.0030 -0.0216
38 -80 117 -0.1182 -110 105 -0.1290 -0.0108 -0.0186
40 -242 294 -0.3216 -282 276 -0.3348 -0.0132 -0.0078
42 -335 393 -0.4368 -384 362 -0.4476 -0.0108 0.0054
44 -380 442 -0.4932 -436 417 -0.5118 -0.0186 0.0162
46 -465 518 -0.5898 -498 471 -0.5814 0.0084 0.0348
48 -449 513 -0.5772 -485 461 -0.5676 0.0096 0.0264
50 -416 477 -0.5358 -449 427 -0.5256 0.0102 0.0168
52 -377 437 -0.4884 -413 386 -0.4794 0.0090 0.0066
54 -338 405 -0.4458 -392 365 -0.4542 -0.0084 -0.0024
56 -362 412 -0.4644 -391 369 -0.4560 0.0084 0.0060
58 -289 331 -0.3720 -303 299 -0.3612 0.0108 -0.0024
60 -142 193 -0.2010 -160 150 -0.1860 0.0150 -0.0132
62 -53 111 -0.0984 -101 77 -0.1068 -0.0084 -0.0282
64 -82 143 -0.1350 -134 124 -0.1548 -0.0198 -0.0198
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 2/19/2010 7:07:39 AM



BRFTVA

SI-87

3/11/2010 7:33:32 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:42 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -652 629 -0.7686 0.0168 -0.0348
6 -578 613 -0.7146 -594 591 -0.7110 0.0036 -0.0516
8 -390 426 -0.4896 -414 416 -0.4980 -0.0084 -0.0552
10 -153 189 -0.2052 -172 175 -0.2082 -0.0030 -0.0468
12 49 -11 0.0360 29 -26 0.0330 -0.0030 -0.0438
14 247 -190 0.2622 215 -232 0.2682 0.0060 -0.0408
16 385 -347 0.4392 367 -366 0.4398 0.0006 -0.0468
18 705 -667 0.8232 684 -685 0.8214 -0.0018 -0.0474
20 910 -857 1.0602 862 -884 1.0476 -0.0126 -0.0456
22 791 -759 0.9300 774 -771 0.9270 -0.0030 -0.0330
24 582 -546 0.6768 566 -569 0.6810 0.0042 -0.0300
26 283 -247 0.3180 262 -264 0.3156 -0.0024 -0.0342
28 71 -11 0.0492 29 -49 0.0468 -0.0024 -0.0318
30 72 -22 0.0564 48 -59 0.0642 0.0078 -0.0294
32 161 -103 0.1584 115 -139 0.1524 -0.0060 -0.0372
34 131 -67 0.1188 82 -99 0.1086 -0.0102 -0.0312
36 59 -16 0.0450 35 -39 0.0444 -0.0006 -0.0210
38 -80 117 -0.1182 -107 104 -0.1266 -0.0084 -0.0204
40 -242 294 -0.3216 -279 277 -0.3336 -0.0120 -0.0120
42 -335 393 -0.4368 -381 361 -0.4452 -0.0084 0.0000
44 -380 442 -0.4932 -432 417 -0.5094 -0.0162 0.0084
46 -465 518 -0.5898 -500 473 -0.5838 0.0060 0.0246
48 -449 513 -0.5772 -489 461 -0.5700 0.0072 0.0186
50 -416 477 -0.5358 -451 429 -0.5280 0.0078 0.0114
52 -377 437 -0.4884 -414 387 -0.4806 0.0078 0.0036
54 -338 405 -0.4458 -390 365 -0.4530 -0.0072 -0.0042
56 -362 412 -0.4644 -392 371 -0.4578 0.0066 0.0030
58 -289 331 -0.3720 -304 302 -0.3636 0.0084 -0.0036
60 -142 193 -0.2010 -160 154 -0.1884 0.0126 -0.0120
62 -53 111 -0.0984 -101 79 -0.1080 -0.0096 -0.0246
64 -82 143 -0.1350 -129 121 -0.1500 -0.0150 -0.0150
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 3/11/2010 7:33:32 AM



BRFTVA

SI-87

3/30/2010 8:46:21 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:42 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -652 629 -0.7686 0.0168 -0.0180
6 -578 613 -0.7146 -594 592 -0.7116 0.0030 -0.0348
8 -390 426 -0.4896 -414 413 -0.4962 -0.0066 -0.0378
10 -153 189 -0.2052 -173 175 -0.2088 -0.0036 -0.0312
12 49 -11 0.0360 29 -25 0.0324 -0.0036 -0.0276
14 247 -190 0.2622 217 -230 0.2682 0.0060 -0.0240
16 385 -347 0.4392 365 -367 0.4392 0.0000 -0.0300
18 705 -667 0.8232 684 -686 0.8220 -0.0012 -0.0300
20 910 -857 1.0602 863 -884 1.0482 -0.0120 -0.0288
22 791 -759 0.9300 777 -773 0.9300 0.0000 -0.0168
24 582 -546 0.6768 568 -571 0.6834 0.0066 -0.0168
26 283 -247 0.3180 265 -265 0.3180 0.0000 -0.0234
28 71 -11 0.0492 31 -49 0.0480 -0.0012 -0.0234
30 72 -22 0.0564 48 -59 0.0642 0.0078 -0.0222
32 161 -103 0.1584 116 -137 0.1518 -0.0066 -0.0300
34 131 -67 0.1188 83 -99 0.1092 -0.0096 -0.0234
36 59 -16 0.0450 37 -40 0.0462 0.0012 -0.0138
38 -80 117 -0.1182 -105 104 -0.1254 -0.0072 -0.0150
40 -242 294 -0.3216 -279 277 -0.3336 -0.0120 -0.0078
42 -335 393 -0.4368 -381 362 -0.4458 -0.0090 0.0042
44 -380 442 -0.4932 -435 418 -0.5118 -0.0186 0.0132
46 -465 518 -0.5898 -498 472 -0.5820 0.0078 0.0318
48 -449 513 -0.5772 -484 461 -0.5670 0.0102 0.0240
50 -416 477 -0.5358 -449 429 -0.5268 0.0090 0.0138
52 -377 437 -0.4884 -413 389 -0.4812 0.0072 0.0048
54 -338 405 -0.4458 -391 365 -0.4536 -0.0078 -0.0024
56 -362 412 -0.4644 -392 371 -0.4578 0.0066 0.0054
58 -289 331 -0.3720 -303 302 -0.3630 0.0090 -0.0012
60 -142 193 -0.2010 -160 154 -0.1884 0.0126 -0.0102
62 -53 111 -0.0984 -100 78 -0.1068 -0.0084 -0.0228
64 -82 143 -0.1350 -128 121 -0.1494 -0.0144 -0.0144
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-87

4/2/2010 9:20:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:28:11 AM

DATE PRINTED 4/5/2010 10:14:42 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -622 687 -0.7854 -653 627 -0.7680 0.0174 -0.0210
6 -578 613 -0.7146 -595 590 -0.7110 0.0036 -0.0384
8 -390 426 -0.4896 -415 412 -0.4962 -0.0066 -0.0420
10 -153 189 -0.2052 -173 173 -0.2076 -0.0024 -0.0354
12 49 -11 0.0360 30 -29 0.0354 -0.0006 -0.0330
14 247 -190 0.2622 214 -232 0.2676 0.0054 -0.0324
16 385 -347 0.4392 368 -367 0.4410 0.0018 -0.0378
18 705 -667 0.8232 682 -688 0.8220 -0.0012 -0.0396
20 910 -857 1.0602 861 -885 1.0476 -0.0126 -0.0384
22 791 -759 0.9300 772 -774 0.9276 -0.0024 -0.0258
24 582 -546 0.6768 563 -572 0.6810 0.0042 -0.0234
26 283 -247 0.3180 263 -265 0.3168 -0.0012 -0.0276
28 71 -11 0.0492 30 -51 0.0486 -0.0006 -0.0264
30 72 -22 0.0564 47 -61 0.0648 0.0084 -0.0258
32 161 -103 0.1584 115 -138 0.1518 -0.0066 -0.0342
34 131 -67 0.1188 80 -100 0.1080 -0.0108 -0.0276
36 59 -16 0.0450 34 -41 0.0450 0.0000 -0.0168
38 -80 117 -0.1182 -110 103 -0.1278 -0.0096 -0.0168
40 -242 294 -0.3216 -280 276 -0.3336 -0.0120 -0.0072
42 -335 393 -0.4368 -383 362 -0.4470 -0.0102 0.0048
44 -380 442 -0.4932 -436 416 -0.5112 -0.0180 0.0150
46 -465 518 -0.5898 -496 471 -0.5802 0.0096 0.0330
48 -449 513 -0.5772 -484 461 -0.5670 0.0102 0.0234
50 -416 477 -0.5358 -448 427 -0.5250 0.0108 0.0132
52 -377 437 -0.4884 -411 386 -0.4782 0.0102 0.0024
54 -338 405 -0.4458 -390 365 -0.4530 -0.0072 -0.0078
56 -362 412 -0.4644 -393 371 -0.4584 0.0060 -0.0006
58 -289 331 -0.3720 -304 301 -0.3630 0.0090 -0.0066
60 -142 193 -0.2010 -162 153 -0.1890 0.0120 -0.0156
62 -53 111 -0.0984 -102 78 -0.1080 -0.0096 -0.0276
64 -82 143 -0.1350 -134 121 -0.1530 -0.0180 -0.0180
66 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 4/2/2010 9:20:58 AM
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BRFTVA

SI-88

8/18/2009 11:49:41 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 10/7/2009 9:25:27 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -447 449 -0.5376 0.0336 0.0540
6 -520 521 -0.6246 -510 519 -0.6174 0.0072 0.0204
8 -676 678 -0.8124 -670 679 -0.8094 0.0030 0.0132
10 -838 838 -1.0056 -836 847 -1.0098 -0.0042 0.0102
12 -809 802 -0.9666 -801 805 -0.9636 0.0030 0.0144
14 -607 604 -0.7266 -597 607 -0.7224 0.0042 0.0114
16 -392 389 -0.4686 -381 389 -0.4620 0.0066 0.0072
18 -241 238 -0.2874 -233 241 -0.2844 0.0030 0.0006
20 -86 83 -0.1014 -78 78 -0.0936 0.0078 -0.0024
22 22 -27 0.0294 31 -24 0.0330 0.0036 -0.0102
24 49 -50 0.0594 53 -46 0.0594 0.0000 -0.0138
26 23 -25 0.0288 27 -19 0.0276 -0.0012 -0.0138
28 5 -6 0.0066 7 0 0.0042 -0.0024 -0.0126
30 -11 9 -0.0120 -7 15 -0.0132 -0.0012 -0.0102
32 -37 34 -0.0426 -34 39 -0.0438 -0.0012 -0.0090
34 -65 64 -0.0774 -61 69 -0.0780 -0.0006 -0.0078
36 -83 80 -0.0978 -78 85 -0.0978 0.0000 -0.0072
38 -114 111 -0.1350 -112 117 -0.1374 -0.0024 -0.0072
40 -169 167 -0.2016 -163 172 -0.2010 0.0006 -0.0048
42 -243 241 -0.2904 -242 245 -0.2922 -0.0018 -0.0054
44 -249 250 -0.2994 -248 254 -0.3012 -0.0018 -0.0036
46 -246 246 -0.2952 -242 251 -0.2958 -0.0006 -0.0018
48 -280 278 -0.3348 -278 282 -0.3360 -0.0012 -0.0012
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 11:49:41 AM



BRFTVA

SI-88

9/10/2009 9:52:12 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 10/7/2009 9:25:27 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -420 433 -0.5118 0.0594 0.0642
6 -520 521 -0.6246 -509 518 -0.6162 0.0084 0.0048
8 -676 678 -0.8124 -667 677 -0.8064 0.0060 -0.0036
10 -838 838 -1.0056 -834 846 -1.0080 -0.0024 -0.0096
12 -809 802 -0.9666 -803 805 -0.9648 0.0018 -0.0072
14 -607 604 -0.7266 -599 607 -0.7236 0.0030 -0.0090
16 -392 389 -0.4686 -383 390 -0.4638 0.0048 -0.0120
18 -241 238 -0.2874 -234 242 -0.2856 0.0018 -0.0168
20 -86 83 -0.1014 -80 85 -0.0990 0.0024 -0.0186
22 22 -27 0.0294 33 -25 0.0348 0.0054 -0.0210
24 49 -50 0.0594 54 -46 0.0600 0.0006 -0.0264
26 23 -25 0.0288 26 -18 0.0264 -0.0024 -0.0270
28 5 -6 0.0066 7 1 0.0036 -0.0030 -0.0246
30 -11 9 -0.0120 -7 13 -0.0120 0.0000 -0.0216
32 -37 34 -0.0426 -35 40 -0.0450 -0.0024 -0.0216
34 -65 64 -0.0774 -62 70 -0.0792 -0.0018 -0.0192
36 -83 80 -0.0978 -78 87 -0.0990 -0.0012 -0.0174
38 -114 111 -0.1350 -113 120 -0.1398 -0.0048 -0.0162
40 -169 167 -0.2016 -165 175 -0.2040 -0.0024 -0.0114
42 -243 241 -0.2904 -241 246 -0.2922 -0.0018 -0.0090
44 -249 250 -0.2994 -247 255 -0.3012 -0.0018 -0.0072
46 -246 246 -0.2952 -243 253 -0.2976 -0.0024 -0.0054
48 -280 278 -0.3348 -278 285 -0.3378 -0.0030 -0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 9:52:12 AM



BRFTVA

SI-88

10/6/2009 12:07:28 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 10/7/2009 9:25:27 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -440 446 -0.5316 0.0396 0.0978
6 -520 521 -0.6246 -506 513 -0.6114 0.0132 0.0582
8 -676 678 -0.8124 -659 667 -0.7956 0.0168 0.0450
10 -838 838 -1.0056 -831 839 -1.0020 0.0036 0.0282
12 -809 802 -0.9666 -797 799 -0.9576 0.0090 0.0246
14 -607 604 -0.7266 -598 607 -0.7230 0.0036 0.0156
16 -392 389 -0.4686 -384 391 -0.4650 0.0036 0.0120
18 -241 238 -0.2874 -231 241 -0.2832 0.0042 0.0084
20 -86 83 -0.1014 -70 79 -0.0894 0.0120 0.0042
22 22 -27 0.0294 32 -30 0.0372 0.0078 -0.0078
24 49 -50 0.0594 54 -50 0.0624 0.0030 -0.0156
26 23 -25 0.0288 26 -20 0.0276 -0.0012 -0.0186
28 5 -6 0.0066 7 -2 0.0054 -0.0012 -0.0174
30 -11 9 -0.0120 -8 13 -0.0126 -0.0006 -0.0162
32 -37 34 -0.0426 -32 42 -0.0444 -0.0018 -0.0156
34 -65 64 -0.0774 -62 68 -0.0780 -0.0006 -0.0138
36 -83 80 -0.0978 -79 84 -0.0978 0.0000 -0.0132
38 -114 111 -0.1350 -112 117 -0.1374 -0.0024 -0.0132
40 -169 167 -0.2016 -166 173 -0.2034 -0.0018 -0.0108
42 -243 241 -0.2904 -241 246 -0.2922 -0.0018 -0.0090
44 -249 250 -0.2994 -249 254 -0.3018 -0.0024 -0.0072
46 -246 246 -0.2952 -245 251 -0.2976 -0.0024 -0.0048
48 -280 278 -0.3348 -279 283 -0.3372 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

8/18/2009 11:49:41 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 10/7/2009 9:25:35 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 50 1 0.0294 -0.0114 -0.0054
6 31 24 0.0042 24 18 0.0036 -0.0006 0.0060
8 -69 126 -0.1170 -76 124 -0.1200 -0.0030 0.0066
10 -53 102 -0.0930 -53 103 -0.0936 -0.0006 0.0096
12 -14 67 -0.0486 -18 67 -0.0510 -0.0024 0.0102
14 -65 121 -0.1116 -73 122 -0.1170 -0.0054 0.0126
16 -150 205 -0.2130 -155 206 -0.2166 -0.0036 0.0180
18 -189 246 -0.2610 -192 243 -0.2610 0.0000 0.0216
20 -201 246 -0.2682 -203 244 -0.2682 0.0000 0.0216
22 -143 193 -0.2016 -141 190 -0.1986 0.0030 0.0216
24 -162 218 -0.2280 -163 219 -0.2292 -0.0012 0.0186
26 -150 206 -0.2136 -152 204 -0.2136 0.0000 0.0198
28 -136 194 -0.1980 -137 188 -0.1950 0.0030 0.0198
30 -115 160 -0.1650 -115 161 -0.1656 -0.0006 0.0168
32 17 20 -0.0018 15 17 -0.0012 0.0006 0.0174
34 173 -145 0.1908 175 -151 0.1956 0.0048 0.0168
36 349 -321 0.4020 354 -327 0.4086 0.0066 0.0120
38 556 -529 0.6510 559 -531 0.6540 0.0030 0.0054
40 790 -760 0.9300 793 -762 0.9330 0.0030 0.0024
42 964 -915 1.1274 962 -919 1.1286 0.0012 -0.0006
44 929 -872 1.0806 923 -877 1.0800 -0.0006 -0.0018
46 876 -819 1.0170 872 -821 1.0158 -0.0012 -0.0012
48 869 -814 1.0098 863 -820 1.0098 0.0000 0.0000
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 8/18/2009 11:49:41 AM



BRFTVA

SI-88

9/10/2009 9:52:12 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 10/7/2009 9:25:35 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 64 -11 0.0450 0.0042 -0.0240
6 31 24 0.0042 27 25 0.0012 -0.0030 -0.0282
8 -69 126 -0.1170 -73 134 -0.1242 -0.0072 -0.0252
10 -53 102 -0.0930 -53 110 -0.0978 -0.0048 -0.0180
12 -14 67 -0.0486 -15 74 -0.0534 -0.0048 -0.0132
14 -65 121 -0.1116 -70 126 -0.1176 -0.0060 -0.0084
16 -150 205 -0.2130 -151 210 -0.2166 -0.0036 -0.0024
18 -189 246 -0.2610 -189 250 -0.2634 -0.0024 0.0012
20 -201 246 -0.2682 -201 249 -0.2700 -0.0018 0.0036
22 -143 193 -0.2016 -138 199 -0.2022 -0.0006 0.0054
24 -162 218 -0.2280 -162 223 -0.2310 -0.0030 0.0060
26 -150 206 -0.2136 -146 208 -0.2124 0.0012 0.0090
28 -136 194 -0.1980 -135 197 -0.1992 -0.0012 0.0078
30 -115 160 -0.1650 -114 163 -0.1662 -0.0012 0.0090
32 17 20 -0.0018 20 18 0.0012 0.0030 0.0102
34 173 -145 0.1908 178 -146 0.1944 0.0036 0.0072
36 349 -321 0.4020 356 -324 0.4080 0.0060 0.0036
38 556 -529 0.6510 560 -529 0.6534 0.0024 -0.0024
40 790 -760 0.9300 795 -762 0.9342 0.0042 -0.0048
42 964 -915 1.1274 965 -911 1.1256 -0.0018 -0.0090
44 929 -872 1.0806 927 -869 1.0776 -0.0030 -0.0072
46 876 -819 1.0170 876 -817 1.0158 -0.0012 -0.0042
48 869 -814 1.0098 867 -811 1.0068 -0.0030 -0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/10/2009 9:52:12 AM



BRFTVA

SI-88

10/6/2009 12:07:28 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 10/7/2009 9:25:35 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 77 -27 0.0624 0.0216 0.0114
6 31 24 0.0042 29 18 0.0066 0.0024 -0.0102
8 -69 126 -0.1170 -73 129 -0.1212 -0.0042 -0.0126
10 -53 102 -0.0930 -51 109 -0.0960 -0.0030 -0.0084
12 -14 67 -0.0486 -13 70 -0.0498 -0.0012 -0.0054
14 -65 121 -0.1116 -69 121 -0.1140 -0.0024 -0.0042
16 -150 205 -0.2130 -150 207 -0.2142 -0.0012 -0.0018
18 -189 246 -0.2610 -190 247 -0.2622 -0.0012 -0.0006
20 -201 246 -0.2682 -197 247 -0.2664 0.0018 0.0006
22 -143 193 -0.2016 -138 199 -0.2022 -0.0006 -0.0012
24 -162 218 -0.2280 -167 223 -0.2340 -0.0060 -0.0006
26 -150 206 -0.2136 -148 206 -0.2124 0.0012 0.0054
28 -136 194 -0.1980 -136 197 -0.1998 -0.0018 0.0042
30 -115 160 -0.1650 -114 162 -0.1656 -0.0006 0.0060
32 17 20 -0.0018 13 13 0.0000 0.0018 0.0066
34 173 -145 0.1908 178 -149 0.1962 0.0054 0.0048
36 349 -321 0.4020 354 -330 0.4104 0.0084 -0.0006
38 556 -529 0.6510 557 -521 0.6468 -0.0042 -0.0090
40 790 -760 0.9300 795 -761 0.9336 0.0036 -0.0048
42 964 -915 1.1274 966 -911 1.1262 -0.0012 -0.0084
44 929 -872 1.0806 927 -869 1.0776 -0.0030 -0.0072
46 876 -819 1.0170 877 -818 1.0170 0.0000 -0.0042
48 869 -814 1.0098 865 -811 1.0056 -0.0042 -0.0042
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/6/2009 12:07:28 PM
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BRFTVA

SI-88

10/14/2009 11:06:36 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:12 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -455 474 -0.5574 0.0138 0.0756
6 -520 521 -0.6246 -499 517 -0.6096 0.0150 0.0618
8 -676 678 -0.8124 -652 671 -0.7938 0.0186 0.0468
10 -838 838 -1.0056 -825 844 -1.0014 0.0042 0.0282
12 -809 802 -0.9666 -792 806 -0.9588 0.0078 0.0240
14 -607 604 -0.7266 -594 611 -0.7230 0.0036 0.0162
16 -392 389 -0.4686 -377 395 -0.4632 0.0054 0.0126
18 -241 238 -0.2874 -228 245 -0.2838 0.0036 0.0072
20 -86 83 -0.1014 -72 86 -0.0948 0.0066 0.0036
22 22 -27 0.0294 41 -23 0.0384 0.0090 -0.0030
24 49 -50 0.0594 61 -45 0.0636 0.0042 -0.0120
26 23 -25 0.0288 31 -15 0.0276 -0.0012 -0.0162
28 5 -6 0.0066 14 3 0.0066 0.0000 -0.0150
30 -11 9 -0.0120 -3 19 -0.0132 -0.0012 -0.0150
32 -37 34 -0.0426 -29 45 -0.0444 -0.0018 -0.0138
34 -65 64 -0.0774 -56 72 -0.0768 0.0006 -0.0120
36 -83 80 -0.0978 -74 91 -0.0990 -0.0012 -0.0126
38 -114 111 -0.1350 -107 122 -0.1374 -0.0024 -0.0114
40 -169 167 -0.2016 -160 178 -0.2028 -0.0012 -0.0090
42 -243 241 -0.2904 -235 249 -0.2904 0.0000 -0.0078
44 -249 250 -0.2994 -244 258 -0.3012 -0.0018 -0.0078
46 -246 246 -0.2952 -238 255 -0.2958 -0.0006 -0.0060
48 -280 278 -0.3348 -277 290 -0.3402 -0.0054 -0.0054
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/14/2009 11:06:36 AM



BRFTVA

SI-88

10/19/2009 10:54:44 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:12 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -463 481 -0.5664 0.0048 0.0462
6 -520 521 -0.6246 -503 515 -0.6108 0.0138 0.0414
8 -676 678 -0.8124 -661 672 -0.7998 0.0126 0.0276
10 -838 838 -1.0056 -828 843 -1.0026 0.0030 0.0150
12 -809 802 -0.9666 -796 806 -0.9612 0.0054 0.0120
14 -607 604 -0.7266 -595 611 -0.7236 0.0030 0.0066
16 -392 389 -0.4686 -378 394 -0.4632 0.0054 0.0036
18 -241 238 -0.2874 -231 243 -0.2844 0.0030 -0.0018
20 -86 83 -0.1014 -74 84 -0.0948 0.0066 -0.0048
22 22 -27 0.0294 38 -26 0.0384 0.0090 -0.0114
24 49 -50 0.0594 58 -45 0.0618 0.0024 -0.0204
26 23 -25 0.0288 29 -16 0.0270 -0.0018 -0.0228
28 5 -6 0.0066 10 2 0.0048 -0.0018 -0.0210
30 -11 9 -0.0120 -5 17 -0.0132 -0.0012 -0.0192
32 -37 34 -0.0426 -31 42 -0.0438 -0.0012 -0.0180
34 -65 64 -0.0774 -58 71 -0.0774 0.0000 -0.0168
36 -83 80 -0.0978 -76 88 -0.0984 -0.0006 -0.0168
38 -114 111 -0.1350 -110 121 -0.1386 -0.0036 -0.0162
40 -169 167 -0.2016 -162 177 -0.2034 -0.0018 -0.0126
42 -243 241 -0.2904 -239 247 -0.2916 -0.0012 -0.0108
44 -249 250 -0.2994 -245 258 -0.3018 -0.0024 -0.0096
46 -246 246 -0.2952 -241 254 -0.2970 -0.0018 -0.0072
48 -280 278 -0.3348 -279 288 -0.3402 -0.0054 -0.0054
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/19/2009 10:54:44 AM



BRFTVA

SI-88

10/28/2009 10:58:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:12 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -465 473 -0.5628 0.0084 0.0450
6 -520 521 -0.6246 -507 515 -0.6132 0.0114 0.0366
8 -676 678 -0.8124 -662 672 -0.8004 0.0120 0.0252
10 -838 838 -1.0056 -832 842 -1.0044 0.0012 0.0132
12 -809 802 -0.9666 -798 805 -0.9618 0.0048 0.0120
14 -607 604 -0.7266 -598 608 -0.7236 0.0030 0.0072
16 -392 389 -0.4686 -381 390 -0.4626 0.0060 0.0042
18 -241 238 -0.2874 -233 241 -0.2844 0.0030 -0.0018
20 -86 83 -0.1014 -75 82 -0.0942 0.0072 -0.0048
22 22 -27 0.0294 37 -30 0.0402 0.0108 -0.0120
24 49 -50 0.0594 55 -47 0.0612 0.0018 -0.0228
26 23 -25 0.0288 26 -18 0.0264 -0.0024 -0.0246
28 5 -6 0.0066 9 1 0.0048 -0.0018 -0.0222
30 -11 9 -0.0120 -7 13 -0.0120 0.0000 -0.0204
32 -37 34 -0.0426 -34 43 -0.0462 -0.0036 -0.0204
34 -65 64 -0.0774 -60 70 -0.0780 -0.0006 -0.0168
36 -83 80 -0.0978 -78 86 -0.0984 -0.0006 -0.0162
38 -114 111 -0.1350 -111 121 -0.1392 -0.0042 -0.0156
40 -169 167 -0.2016 -165 177 -0.2052 -0.0036 -0.0114
42 -243 241 -0.2904 -240 246 -0.2916 -0.0012 -0.0078
44 -249 250 -0.2994 -248 255 -0.3018 -0.0024 -0.0066
46 -246 246 -0.2952 -241 252 -0.2958 -0.0006 -0.0042
48 -280 278 -0.3348 -278 286 -0.3384 -0.0036 -0.0036
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 10/28/2009 10:58:33 AM



BRFTVA

SI-88

11/3/2009 12:16:23 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:12 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -475 474 -0.5694 0.0018 -0.0402
6 -520 521 -0.6246 -515 515 -0.6180 0.0066 -0.0420
8 -676 678 -0.8124 -672 672 -0.8064 0.0060 -0.0486
10 -838 838 -1.0056 -839 842 -1.0086 -0.0030 -0.0546
12 -809 802 -0.9666 -807 804 -0.9666 0.0000 -0.0516
14 -607 604 -0.7266 -609 607 -0.7296 -0.0030 -0.0516
16 -392 389 -0.4686 -391 389 -0.4680 0.0006 -0.0486
18 -241 238 -0.2874 -241 240 -0.2886 -0.0012 -0.0492
20 -86 83 -0.1014 -84 80 -0.0984 0.0030 -0.0480
22 22 -27 0.0294 29 -31 0.0360 0.0066 -0.0510
24 49 -50 0.0594 47 -49 0.0576 -0.0018 -0.0576
26 23 -25 0.0288 18 -20 0.0228 -0.0060 -0.0558
28 5 -6 0.0066 1 -2 0.0018 -0.0048 -0.0498
30 -11 9 -0.0120 -15 11 -0.0156 -0.0036 -0.0450
32 -37 34 -0.0426 -41 38 -0.0474 -0.0048 -0.0414
34 -65 64 -0.0774 -67 66 -0.0798 -0.0024 -0.0366
36 -83 80 -0.0978 -86 84 -0.1020 -0.0042 -0.0342
38 -114 111 -0.1350 -118 117 -0.1410 -0.0060 -0.0300
40 -169 167 -0.2016 -173 173 -0.2076 -0.0060 -0.0240
42 -243 241 -0.2904 -246 243 -0.2934 -0.0030 -0.0180
44 -249 250 -0.2994 -252 253 -0.3030 -0.0036 -0.0150
46 -246 246 -0.2952 -250 249 -0.2994 -0.0042 -0.0114
48 -280 278 -0.3348 -287 283 -0.3420 -0.0072 -0.0072
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 11/3/2009 12:16:23 PM



BRFTVA

SI-88

11/13/2009 10:21:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:12 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -475 487 -0.5772 -0.0060 -0.0024
6 -520 521 -0.6246 -508 521 -0.6174 0.0072 0.0036
8 -676 678 -0.8124 -667 681 -0.8088 0.0036 -0.0036
10 -838 838 -1.0056 -834 848 -1.0092 -0.0036 -0.0072
12 -809 802 -0.9666 -801 810 -0.9666 0.0000 -0.0036
14 -607 604 -0.7266 -599 611 -0.7260 0.0006 -0.0036
16 -392 389 -0.4686 -380 392 -0.4632 0.0054 -0.0042
18 -241 238 -0.2874 -231 243 -0.2844 0.0030 -0.0096
20 -86 83 -0.1014 -73 84 -0.0942 0.0072 -0.0126
22 22 -27 0.0294 38 -27 0.0390 0.0096 -0.0198
24 49 -50 0.0594 57 -44 0.0606 0.0012 -0.0294
26 23 -25 0.0288 27 -15 0.0252 -0.0036 -0.0306
28 5 -6 0.0066 10 3 0.0042 -0.0024 -0.0270
30 -11 9 -0.0120 -6 16 -0.0132 -0.0012 -0.0246
32 -37 34 -0.0426 -32 45 -0.0462 -0.0036 -0.0234
34 -65 64 -0.0774 -58 71 -0.0774 0.0000 -0.0198
36 -83 80 -0.0978 -76 88 -0.0984 -0.0006 -0.0198
38 -114 111 -0.1350 -110 123 -0.1398 -0.0048 -0.0192
40 -169 167 -0.2016 -163 179 -0.2052 -0.0036 -0.0144
42 -243 241 -0.2904 -238 248 -0.2916 -0.0012 -0.0108
44 -249 250 -0.2994 -245 258 -0.3018 -0.0024 -0.0096
46 -246 246 -0.2952 -241 255 -0.2976 -0.0024 -0.0072
48 -280 278 -0.3348 -278 288 -0.3396 -0.0048 -0.0048
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

10/14/2009 11:06:36 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:21 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 59 -7 0.0396 -0.0012 0.0054
6 31 24 0.0042 27 13 0.0084 0.0042 0.0066
8 -69 126 -0.1170 -73 126 -0.1194 -0.0024 0.0024
10 -53 102 -0.0930 -54 107 -0.0966 -0.0036 0.0048
12 -14 67 -0.0486 -16 67 -0.0498 -0.0012 0.0084
14 -65 121 -0.1116 -73 122 -0.1170 -0.0054 0.0096
16 -150 205 -0.2130 -154 205 -0.2154 -0.0024 0.0150
18 -189 246 -0.2610 -193 245 -0.2628 -0.0018 0.0174
20 -201 246 -0.2682 -202 245 -0.2682 0.0000 0.0192
22 -143 193 -0.2016 -139 195 -0.2004 0.0012 0.0192
24 -162 218 -0.2280 -165 219 -0.2304 -0.0024 0.0180
26 -150 206 -0.2136 -149 203 -0.2112 0.0024 0.0204
28 -136 194 -0.1980 -138 193 -0.1986 -0.0006 0.0180
30 -115 160 -0.1650 -115 161 -0.1656 -0.0006 0.0186
32 17 20 -0.0018 18 13 0.0030 0.0048 0.0192
34 173 -145 0.1908 173 -150 0.1938 0.0030 0.0144
36 349 -321 0.4020 354 -328 0.4092 0.0072 0.0114
38 556 -529 0.6510 560 -533 0.6558 0.0048 0.0042
40 790 -760 0.9300 792 -765 0.9342 0.0042 -0.0006
42 964 -915 1.1274 964 -915 1.1274 0.0000 -0.0048
44 929 -872 1.0806 924 -873 1.0782 -0.0024 -0.0048
46 876 -819 1.0170 873 -822 1.0170 0.0000 -0.0024
48 869 -814 1.0098 864 -815 1.0074 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 10/14/2009 11:06:36 AM



BRFTVA

SI-88

10/19/2009 10:54:44 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:21 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 62 -5 0.0402 -0.0006 0.0006
6 31 24 0.0042 27 16 0.0066 0.0024 0.0012
8 -69 126 -0.1170 -73 132 -0.1230 -0.0060 -0.0012
10 -53 102 -0.0930 -54 109 -0.0978 -0.0048 0.0048
12 -14 67 -0.0486 -15 69 -0.0504 -0.0018 0.0096
14 -65 121 -0.1116 -70 122 -0.1152 -0.0036 0.0114
16 -150 205 -0.2130 -153 207 -0.2160 -0.0030 0.0150
18 -189 246 -0.2610 -189 247 -0.2616 -0.0006 0.0180
20 -201 246 -0.2682 -200 247 -0.2682 0.0000 0.0186
22 -143 193 -0.2016 -138 197 -0.2010 0.0006 0.0186
24 -162 218 -0.2280 -163 222 -0.2310 -0.0030 0.0180
26 -150 206 -0.2136 -147 205 -0.2112 0.0024 0.0210
28 -136 194 -0.1980 -136 194 -0.1980 0.0000 0.0186
30 -115 160 -0.1650 -113 160 -0.1638 0.0012 0.0186
32 17 20 -0.0018 19 15 0.0024 0.0042 0.0174
34 173 -145 0.1908 178 -147 0.1950 0.0042 0.0132
36 349 -321 0.4020 356 -327 0.4098 0.0078 0.0090
38 556 -529 0.6510 559 -532 0.6546 0.0036 0.0012
40 790 -760 0.9300 793 -764 0.9342 0.0042 -0.0024
42 964 -915 1.1274 965 -913 1.1268 -0.0006 -0.0066
44 929 -872 1.0806 926 -870 1.0776 -0.0030 -0.0060
46 876 -819 1.0170 875 -819 1.0164 -0.0006 -0.0030
48 869 -814 1.0098 866 -813 1.0074 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

10/28/2009 10:58:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:21 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 66 -5 0.0426 0.0018 -0.0174
6 31 24 0.0042 29 18 0.0066 0.0024 -0.0192
8 -69 126 -0.1170 -74 137 -0.1266 -0.0096 -0.0216
10 -53 102 -0.0930 -53 114 -0.1002 -0.0072 -0.0120
12 -14 67 -0.0486 -13 72 -0.0510 -0.0024 -0.0048
14 -65 121 -0.1116 -73 126 -0.1194 -0.0078 -0.0024
16 -150 205 -0.2130 -153 209 -0.2172 -0.0042 0.0054
18 -189 246 -0.2610 -189 250 -0.2634 -0.0024 0.0096
20 -201 246 -0.2682 -198 249 -0.2682 0.0000 0.0120
22 -143 193 -0.2016 -136 199 -0.2010 0.0006 0.0120
24 -162 218 -0.2280 -162 225 -0.2322 -0.0042 0.0114
26 -150 206 -0.2136 -145 206 -0.2106 0.0030 0.0156
28 -136 194 -0.1980 -133 196 -0.1974 0.0006 0.0126
30 -115 160 -0.1650 -111 165 -0.1656 -0.0006 0.0120
32 17 20 -0.0018 22 17 0.0030 0.0048 0.0126
34 173 -145 0.1908 179 -144 0.1938 0.0030 0.0078
36 349 -321 0.4020 357 -328 0.4110 0.0090 0.0048
38 556 -529 0.6510 565 -531 0.6576 0.0066 -0.0042
40 790 -760 0.9300 796 -762 0.9348 0.0048 -0.0108
42 964 -915 1.1274 968 -911 1.1274 0.0000 -0.0156
44 929 -872 1.0806 927 -868 1.0770 -0.0036 -0.0156
46 876 -819 1.0170 863 -817 1.0080 -0.0090 -0.0120
48 869 -814 1.0098 869 -809 1.0068 -0.0030 -0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

11/3/2009 12:16:23 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:21 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 63 -9 0.0432 0.0024 -0.0252
6 31 24 0.0042 30 18 0.0072 0.0030 -0.0276
8 -69 126 -0.1170 -78 137 -0.1290 -0.0120 -0.0306
10 -53 102 -0.0930 -56 111 -0.1002 -0.0072 -0.0186
12 -14 67 -0.0486 -13 69 -0.0492 -0.0006 -0.0114
14 -65 121 -0.1116 -71 125 -0.1176 -0.0060 -0.0108
16 -150 205 -0.2130 -152 209 -0.2166 -0.0036 -0.0048
18 -189 246 -0.2610 -190 249 -0.2634 -0.0024 -0.0012
20 -201 246 -0.2682 -202 248 -0.2700 -0.0018 0.0012
22 -143 193 -0.2016 -138 198 -0.2016 0.0000 0.0030
24 -162 218 -0.2280 -164 224 -0.2328 -0.0048 0.0030
26 -150 206 -0.2136 -147 206 -0.2118 0.0018 0.0078
28 -136 194 -0.1980 -135 196 -0.1986 -0.0006 0.0060
30 -115 160 -0.1650 -114 165 -0.1674 -0.0024 0.0066
32 17 20 -0.0018 18 17 0.0006 0.0024 0.0090
34 173 -145 0.1908 176 -146 0.1932 0.0024 0.0066
36 349 -321 0.4020 355 -327 0.4092 0.0072 0.0042
38 556 -529 0.6510 561 -531 0.6552 0.0042 -0.0030
40 790 -760 0.9300 791 -762 0.9318 0.0018 -0.0072
42 964 -915 1.1274 965 -912 1.1262 -0.0012 -0.0090
44 929 -872 1.0806 926 -869 1.0770 -0.0036 -0.0078
46 876 -819 1.0170 875 -818 1.0158 -0.0012 -0.0042
48 869 -814 1.0098 867 -811 1.0068 -0.0030 -0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 11/3/2009 12:16:23 PM



BRFTVA

SI-88

11/13/2009 10:21:06 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 11/16/2009 8:49:21 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 65 -4 0.0414 0.0006 -0.0060
6 31 24 0.0042 23 18 0.0030 -0.0012 -0.0066
8 -69 126 -0.1170 -79 141 -0.1320 -0.0150 -0.0054
10 -53 102 -0.0930 -56 115 -0.1026 -0.0096 0.0096
12 -14 67 -0.0486 -14 69 -0.0498 -0.0012 0.0192
14 -65 121 -0.1116 -70 126 -0.1176 -0.0060 0.0204
16 -150 205 -0.2130 -152 209 -0.2166 -0.0036 0.0264
18 -189 246 -0.2610 -190 249 -0.2634 -0.0024 0.0300
20 -201 246 -0.2682 -199 247 -0.2676 0.0006 0.0324
22 -143 193 -0.2016 -137 197 -0.2004 0.0012 0.0318
24 -162 218 -0.2280 -165 225 -0.2340 -0.0060 0.0306
26 -150 206 -0.2136 -146 205 -0.2106 0.0030 0.0366
28 -136 194 -0.1980 -134 195 -0.1974 0.0006 0.0336
30 -115 160 -0.1650 -111 162 -0.1638 0.0012 0.0330
32 17 20 -0.0018 22 12 0.0060 0.0078 0.0318
34 173 -145 0.1908 179 -150 0.1974 0.0066 0.0240
36 349 -321 0.4020 358 -330 0.4128 0.0108 0.0174
38 556 -529 0.6510 563 -533 0.6576 0.0066 0.0066
40 790 -760 0.9300 794 -764 0.9348 0.0048 0.0000
42 964 -915 1.1274 969 -911 1.1280 0.0006 -0.0048
44 929 -872 1.0806 927 -870 1.0782 -0.0024 -0.0054
46 876 -819 1.0170 877 -819 1.0176 0.0006 -0.0030
48 869 -814 1.0098 867 -810 1.0062 -0.0036 -0.0036
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 11/13/2009 10:21:06 AM
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BRFTVA

SI-88

11/20/2009 12:16:25 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:49 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -471 482 -0.5718 -0.0006 -0.0078
6 -520 521 -0.6246 -513 517 -0.6180 0.0066 -0.0072
8 -676 678 -0.8124 -674 678 -0.8112 0.0012 -0.0138
10 -838 838 -1.0056 -839 844 -1.0098 -0.0042 -0.0150
12 -809 802 -0.9666 -806 807 -0.9678 -0.0012 -0.0108
14 -607 604 -0.7266 -603 608 -0.7266 0.0000 -0.0096
16 -392 389 -0.4686 -385 390 -0.4650 0.0036 -0.0096
18 -241 238 -0.2874 -236 241 -0.2862 0.0012 -0.0132
20 -86 83 -0.1014 -78 80 -0.0948 0.0066 -0.0144
22 22 -27 0.0294 34 -31 0.0390 0.0096 -0.0210
24 49 -50 0.0594 51 -47 0.0588 -0.0006 -0.0306
26 23 -25 0.0288 22 -18 0.0240 -0.0048 -0.0300
28 5 -6 0.0066 5 -1 0.0036 -0.0030 -0.0252
30 -11 9 -0.0120 -10 12 -0.0132 -0.0012 -0.0222
32 -37 34 -0.0426 -37 41 -0.0468 -0.0042 -0.0210
34 -65 64 -0.0774 -63 67 -0.0780 -0.0006 -0.0168
36 -83 80 -0.0978 -81 84 -0.0990 -0.0012 -0.0162
38 -114 111 -0.1350 -114 118 -0.1392 -0.0042 -0.0150
40 -169 167 -0.2016 -167 174 -0.2046 -0.0030 -0.0108
42 -243 241 -0.2904 -242 244 -0.2916 -0.0012 -0.0078
44 -249 250 -0.2994 -248 253 -0.3006 -0.0012 -0.0066
46 -246 246 -0.2952 -245 250 -0.2970 -0.0018 -0.0054
48 -280 278 -0.3348 -281 283 -0.3384 -0.0036 -0.0036
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/20/2009 12:16:25 PM



BRFTVA

SI-88

11/24/2009 12:16:05 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:49 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -473 486 -0.5754 -0.0042 -0.0210
6 -520 521 -0.6246 -508 523 -0.6186 0.0060 -0.0168
8 -676 678 -0.8124 -667 684 -0.8106 0.0018 -0.0228
10 -838 838 -1.0056 -833 851 -1.0104 -0.0048 -0.0246
12 -809 802 -0.9666 -802 814 -0.9696 -0.0030 -0.0198
14 -607 604 -0.7266 -600 615 -0.7290 -0.0024 -0.0168
16 -392 389 -0.4686 -381 395 -0.4656 0.0030 -0.0144
18 -241 238 -0.2874 -231 246 -0.2862 0.0012 -0.0174
20 -86 83 -0.1014 -73 86 -0.0954 0.0060 -0.0186
22 22 -27 0.0294 39 -25 0.0384 0.0090 -0.0246
24 49 -50 0.0594 57 -42 0.0594 0.0000 -0.0336
26 23 -25 0.0288 27 -13 0.0240 -0.0048 -0.0336
28 5 -6 0.0066 10 5 0.0030 -0.0036 -0.0288
30 -11 9 -0.0120 -5 16 -0.0126 -0.0006 -0.0252
32 -37 34 -0.0426 -29 46 -0.0450 -0.0024 -0.0246
34 -65 64 -0.0774 -57 73 -0.0780 -0.0006 -0.0222
36 -83 80 -0.0978 -76 90 -0.0996 -0.0018 -0.0216
38 -114 111 -0.1350 -109 123 -0.1392 -0.0042 -0.0198
40 -169 167 -0.2016 -163 179 -0.2052 -0.0036 -0.0156
42 -243 241 -0.2904 -237 250 -0.2922 -0.0018 -0.0120
44 -249 250 -0.2994 -245 259 -0.3024 -0.0030 -0.0102
46 -246 246 -0.2952 -239 256 -0.2970 -0.0018 -0.0072
48 -280 278 -0.3348 -277 290 -0.3402 -0.0054 -0.0054
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/24/2009 12:16:05 PM



BRFTVA

SI-88

12/3/2009 12:25:23 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -478 478 -0.5736 -0.0024 -0.0150
6 -520 521 -0.6246 -515 517 -0.6192 0.0054 -0.0126
8 -676 678 -0.8124 -678 678 -0.8136 -0.0012 -0.0180
10 -838 838 -1.0056 -842 845 -1.0122 -0.0066 -0.0168
12 -809 802 -0.9666 -810 808 -0.9708 -0.0042 -0.0102
14 -607 604 -0.7266 -607 609 -0.7296 -0.0030 -0.0060
16 -392 389 -0.4686 -387 390 -0.4662 0.0024 -0.0030
18 -241 238 -0.2874 -237 240 -0.2862 0.0012 -0.0054
20 -86 83 -0.1014 -79 79 -0.0948 0.0066 -0.0066
22 22 -27 0.0294 33 -32 0.0390 0.0096 -0.0132
24 49 -50 0.0594 51 -49 0.0600 0.0006 -0.0228
26 23 -25 0.0288 21 -19 0.0240 -0.0048 -0.0234
28 5 -6 0.0066 5 -2 0.0042 -0.0024 -0.0186
30 -11 9 -0.0120 -10 10 -0.0120 0.0000 -0.0162
32 -37 34 -0.0426 -37 40 -0.0462 -0.0036 -0.0162
34 -65 64 -0.0774 -63 66 -0.0774 0.0000 -0.0126
36 -83 80 -0.0978 -81 83 -0.0984 -0.0006 -0.0126
38 -114 111 -0.1350 -114 115 -0.1374 -0.0024 -0.0120
40 -169 167 -0.2016 -169 171 -0.2040 -0.0024 -0.0096
42 -243 241 -0.2904 -243 242 -0.2910 -0.0006 -0.0072
44 -249 250 -0.2994 -250 251 -0.3006 -0.0012 -0.0066
46 -246 246 -0.2952 -245 249 -0.2964 -0.0012 -0.0054
48 -280 278 -0.3348 -283 282 -0.3390 -0.0042 -0.0042
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 12/3/2009 12:25:23 PM



BRFTVA

SI-88

12/18/2009 2:00:08 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -478 478 -0.5736 -0.0024 -0.0396
6 -520 521 -0.6246 -520 518 -0.6228 0.0018 -0.0372
8 -676 678 -0.8124 -678 677 -0.8130 -0.0006 -0.0390
10 -838 838 -1.0056 -845 844 -1.0134 -0.0078 -0.0384
12 -809 802 -0.9666 -812 807 -0.9714 -0.0048 -0.0306
14 -607 604 -0.7266 -611 608 -0.7314 -0.0048 -0.0258
16 -392 389 -0.4686 -389 387 -0.4656 0.0030 -0.0210
18 -241 238 -0.2874 -239 236 -0.2850 0.0024 -0.0240
20 -86 83 -0.1014 -78 77 -0.0930 0.0084 -0.0264
22 22 -27 0.0294 31 -35 0.0396 0.0102 -0.0348
24 49 -50 0.0594 49 -51 0.0600 0.0006 -0.0450
26 23 -25 0.0288 20 -20 0.0240 -0.0048 -0.0456
28 5 -6 0.0066 1 -3 0.0024 -0.0042 -0.0408
30 -11 9 -0.0120 -11 10 -0.0126 -0.0006 -0.0366
32 -37 34 -0.0426 -42 38 -0.0480 -0.0054 -0.0360
34 -65 64 -0.0774 -67 65 -0.0792 -0.0018 -0.0306
36 -83 80 -0.0978 -85 83 -0.1008 -0.0030 -0.0288
38 -114 111 -0.1350 -119 117 -0.1416 -0.0066 -0.0258
40 -169 167 -0.2016 -174 168 -0.2052 -0.0036 -0.0192
42 -243 241 -0.2904 -248 245 -0.2958 -0.0054 -0.0156
44 -249 250 -0.2994 -253 254 -0.3042 -0.0048 -0.0102
46 -246 246 -0.2952 -248 249 -0.2982 -0.0030 -0.0054
48 -280 278 -0.3348 -284 278 -0.3372 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/18/2009 2:00:08 PM



BRFTVA

SI-88

12/22/2009 9:47:30 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -470 478 -0.5688 0.0024 -0.0390
6 -520 521 -0.6246 -520 518 -0.6228 0.0018 -0.0414
8 -676 678 -0.8124 -679 676 -0.8130 -0.0006 -0.0432
10 -838 838 -1.0056 -844 845 -1.0134 -0.0078 -0.0426
12 -809 802 -0.9666 -812 809 -0.9726 -0.0060 -0.0348
14 -607 604 -0.7266 -610 609 -0.7314 -0.0048 -0.0288
16 -392 389 -0.4686 -389 388 -0.4662 0.0024 -0.0240
18 -241 238 -0.2874 -239 237 -0.2856 0.0018 -0.0264
20 -86 83 -0.1014 -78 78 -0.0936 0.0078 -0.0282
22 22 -27 0.0294 31 -34 0.0390 0.0096 -0.0360
24 49 -50 0.0594 49 -50 0.0594 0.0000 -0.0456
26 23 -25 0.0288 19 -20 0.0234 -0.0054 -0.0456
28 5 -6 0.0066 1 -3 0.0024 -0.0042 -0.0402
30 -11 9 -0.0120 -11 11 -0.0132 -0.0012 -0.0360
32 -37 34 -0.0426 -41 38 -0.0474 -0.0048 -0.0348
34 -65 64 -0.0774 -67 65 -0.0792 -0.0018 -0.0300
36 -83 80 -0.0978 -84 84 -0.1008 -0.0030 -0.0282
38 -114 111 -0.1350 -119 118 -0.1422 -0.0072 -0.0252
40 -169 167 -0.2016 -172 169 -0.2046 -0.0030 -0.0180
42 -243 241 -0.2904 -248 245 -0.2958 -0.0054 -0.0150
44 -249 250 -0.2994 -253 252 -0.3030 -0.0036 -0.0096
46 -246 246 -0.2952 -248 249 -0.2982 -0.0030 -0.0060
48 -280 278 -0.3348 -284 279 -0.3378 -0.0030 -0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 12/22/2009 9:47:30 AM



BRFTVA

SI-88

11/20/2009 12:16:25 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:56 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 62 -5 0.0402 -0.0006 -0.0438
6 31 24 0.0042 21 19 0.0012 -0.0030 -0.0432
8 -69 126 -0.1170 -83 141 -0.1344 -0.0174 -0.0402
10 -53 102 -0.0930 -60 117 -0.1062 -0.0132 -0.0228
12 -14 67 -0.0486 -16 72 -0.0528 -0.0042 -0.0096
14 -65 121 -0.1116 -74 129 -0.1218 -0.0102 -0.0054
16 -150 205 -0.2130 -154 209 -0.2178 -0.0048 0.0048
18 -189 246 -0.2610 -192 249 -0.2646 -0.0036 0.0096
20 -201 246 -0.2682 -201 248 -0.2694 -0.0012 0.0132
22 -143 193 -0.2016 -137 198 -0.2010 0.0006 0.0144
24 -162 218 -0.2280 -167 226 -0.2358 -0.0078 0.0138
26 -150 206 -0.2136 -147 206 -0.2118 0.0018 0.0216
28 -136 194 -0.1980 -138 195 -0.1998 -0.0018 0.0198
30 -115 160 -0.1650 -113 163 -0.1656 -0.0006 0.0216
32 17 20 -0.0018 21 15 0.0036 0.0054 0.0222
34 173 -145 0.1908 179 -148 0.1962 0.0054 0.0168
36 349 -321 0.4020 356 -327 0.4098 0.0078 0.0114
38 556 -529 0.6510 562 -533 0.6570 0.0060 0.0036
40 790 -760 0.9300 793 -763 0.9336 0.0036 -0.0024
42 964 -915 1.1274 966 -911 1.1262 -0.0012 -0.0060
44 929 -872 1.0806 926 -870 1.0776 -0.0030 -0.0048
46 876 -819 1.0170 875 -820 1.0170 0.0000 -0.0018
48 869 -814 1.0098 867 -813 1.0080 -0.0018 -0.0018
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/20/2009 12:16:25 PM



BRFTVA

SI-88

11/24/2009 12:16:05 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:57 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 63 -1 0.0384 -0.0024 -0.0324
6 31 24 0.0042 27 20 0.0042 0.0000 -0.0300
8 -69 126 -0.1170 -79 144 -0.1338 -0.0168 -0.0300
10 -53 102 -0.0930 -55 118 -0.1038 -0.0108 -0.0132
12 -14 67 -0.0486 -12 71 -0.0498 -0.0012 -0.0024
14 -65 121 -0.1116 -70 130 -0.1200 -0.0084 -0.0012
16 -150 205 -0.2130 -150 212 -0.2172 -0.0042 0.0072
18 -189 246 -0.2610 -189 252 -0.2646 -0.0036 0.0114
20 -201 246 -0.2682 -197 249 -0.2676 0.0006 0.0150
22 -143 193 -0.2016 -135 199 -0.2004 0.0012 0.0144
24 -162 218 -0.2280 -163 227 -0.2340 -0.0060 0.0132
26 -150 206 -0.2136 -144 208 -0.2112 0.0024 0.0192
28 -136 194 -0.1980 -133 197 -0.1980 0.0000 0.0168
30 -115 160 -0.1650 -110 166 -0.1656 -0.0006 0.0168
32 17 20 -0.0018 21 17 0.0024 0.0042 0.0174
34 173 -145 0.1908 181 -147 0.1968 0.0060 0.0132
36 349 -321 0.4020 345 -327 0.4032 0.0012 0.0072
38 556 -529 0.6510 565 -530 0.6570 0.0060 0.0060
40 790 -760 0.9300 796 -762 0.9348 0.0048 0.0000
42 964 -915 1.1274 969 -910 1.1274 0.0000 -0.0048
44 929 -872 1.0806 929 -867 1.0776 -0.0030 -0.0048
46 876 -819 1.0170 879 -817 1.0176 0.0006 -0.0018
48 869 -814 1.0098 869 -810 1.0074 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

12/3/2009 12:25:23 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:57 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 66 -3 0.0414 0.0006 -0.0282
6 31 24 0.0042 25 20 0.0030 -0.0012 -0.0288
8 -69 126 -0.1170 -82 143 -0.1350 -0.0180 -0.0276
10 -53 102 -0.0930 -58 118 -0.1056 -0.0126 -0.0096
12 -14 67 -0.0486 -13 73 -0.0516 -0.0030 0.0030
14 -65 121 -0.1116 -72 131 -0.1218 -0.0102 0.0060
16 -150 205 -0.2130 -151 210 -0.2166 -0.0036 0.0162
18 -189 246 -0.2610 -190 251 -0.2646 -0.0036 0.0198
20 -201 246 -0.2682 -198 249 -0.2682 0.0000 0.0234
22 -143 193 -0.2016 -135 199 -0.2004 0.0012 0.0234
24 -162 218 -0.2280 -163 227 -0.2340 -0.0060 0.0222
26 -150 206 -0.2136 -145 207 -0.2112 0.0024 0.0282
28 -136 194 -0.1980 -133 196 -0.1974 0.0006 0.0258
30 -115 160 -0.1650 -110 165 -0.1650 0.0000 0.0252
32 17 20 -0.0018 22 14 0.0048 0.0066 0.0252
34 173 -145 0.1908 181 -147 0.1968 0.0060 0.0186
36 349 -321 0.4020 359 -327 0.4116 0.0096 0.0126
38 556 -529 0.6510 563 -531 0.6564 0.0054 0.0030
40 790 -760 0.9300 793 -761 0.9324 0.0024 -0.0024
42 964 -915 1.1274 969 -911 1.1280 0.0006 -0.0048
44 929 -872 1.0806 929 -867 1.0776 -0.0030 -0.0054
46 876 -819 1.0170 877 -818 1.0170 0.0000 -0.0024
48 869 -814 1.0098 869 -810 1.0074 -0.0024 -0.0024
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 12/3/2009 12:25:23 PM



BRFTVA

SI-88

12/18/2009 2:00:08 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:57 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 15 -52 0.0402 -0.0006 -0.0240
6 31 24 0.0042 -5 -10 0.0030 -0.0012 -0.0234
8 -69 126 -0.1170 -123 92 -0.1290 -0.0120 -0.0222
10 -53 102 -0.0930 -91 71 -0.0972 -0.0042 -0.0102
12 -14 67 -0.0486 -59 34 -0.0558 -0.0072 -0.0060
14 -65 121 -0.1116 -114 94 -0.1248 -0.0132 0.0012
16 -150 205 -0.2130 -196 170 -0.2196 -0.0066 0.0144
18 -189 246 -0.2610 -236 201 -0.2622 -0.0012 0.0210
20 -201 246 -0.2682 -232 208 -0.2640 0.0042 0.0222
22 -143 193 -0.2016 -182 154 -0.2016 0.0000 0.0180
24 -162 218 -0.2280 -211 177 -0.2328 -0.0048 0.0180
26 -150 206 -0.2136 -196 158 -0.2124 0.0012 0.0228
28 -136 194 -0.1980 -176 145 -0.1926 0.0054 0.0216
30 -115 160 -0.1650 -143 120 -0.1578 0.0072 0.0162
32 17 20 -0.0018 -1 -5 0.0024 0.0042 0.0090
34 173 -145 0.1908 158 -165 0.1938 0.0030 0.0048
36 349 -321 0.4020 337 -349 0.4116 0.0096 0.0018
38 556 -529 0.6510 543 -549 0.6552 0.0042 -0.0078
40 790 -760 0.9300 779 -789 0.9408 0.0108 -0.0120
42 964 -915 1.1274 922 -942 1.1184 -0.0090 -0.0228
44 929 -872 1.0806 881 -909 1.0740 -0.0066 -0.0138
46 876 -819 1.0170 831 -865 1.0176 0.0006 -0.0072
48 869 -814 1.0098 823 -847 1.0020 -0.0078 -0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/18/2009 2:00:08 PM



BRFTVA

SI-88

12/22/2009 9:47:30 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 12/22/2009 4:42:57 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 15 -52 0.0402 -0.0006 -0.0384
6 31 24 0.0042 -6 -11 0.0030 -0.0012 -0.0378
8 -69 126 -0.1170 -126 92 -0.1308 -0.0138 -0.0366
10 -53 102 -0.0930 -93 71 -0.0984 -0.0054 -0.0228
12 -14 67 -0.0486 -62 33 -0.0570 -0.0084 -0.0174
14 -65 121 -0.1116 -116 94 -0.1260 -0.0144 -0.0090
16 -150 205 -0.2130 -198 169 -0.2202 -0.0072 0.0054
18 -189 246 -0.2610 -236 200 -0.2616 -0.0006 0.0126
20 -201 246 -0.2682 -233 209 -0.2652 0.0030 0.0132
22 -143 193 -0.2016 -184 152 -0.2016 0.0000 0.0102
24 -162 218 -0.2280 -213 176 -0.2334 -0.0054 0.0102
26 -150 206 -0.2136 -197 158 -0.2130 0.0006 0.0156
28 -136 194 -0.1980 -177 145 -0.1932 0.0048 0.0150
30 -115 160 -0.1650 -143 119 -0.1572 0.0078 0.0102
32 17 20 -0.0018 -3 -7 0.0024 0.0042 0.0024
34 173 -145 0.1908 157 -166 0.1938 0.0030 -0.0018
36 349 -321 0.4020 337 -349 0.4116 0.0096 -0.0048
38 556 -529 0.6510 541 -545 0.6516 0.0006 -0.0144
40 790 -760 0.9300 777 -789 0.9396 0.0096 -0.0150
42 964 -915 1.1274 921 -943 1.1184 -0.0090 -0.0246
44 929 -872 1.0806 880 -910 1.0740 -0.0066 -0.0156
46 876 -819 1.0170 829 -864 1.0158 -0.0012 -0.0090
48 869 -814 1.0098 822 -848 1.0020 -0.0078 -0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 12/22/2009 9:47:30 AM



761.0

763.0

765.0

767.0

769.0

771.0

773.0

775.0

777.0

779.0

781.0

783.0

785.0

787.0

789.0

791.0

793.0

795.0

797.0

799.0

801.0

803.0

805.0

807.0

809.0

-0.50 -0.25 0.00 0.25 0.50

E
le

va
tio

n
(fe

et
)

12/ 28 / 2009
10:31

1/ 8 / 2010 9:59

1/ 14 / 2010 8:19

1/ 22/ 2010
9:47

1/ 27/ 2010
10:04

761.0

763.0

765.0

767.0

769.0

771.0

773.0

775.0

777.0

779.0

781.0

783.0

785.0

787.0

789.0

791.0

793.0

795.0

797.0

799.0

801.0

803.0

805.0

807.0

809.0

-0.50 -0.25 0.00 0.25 0.50

E
le

va
tio

n
(fe

et
)

12/ 28/ 2009
10:31

1/ 8/ 2010 9:59

1/ 14/ 2010 8:19

1/ 22 / 2010
9:47

1/ 27 / 2010
10:04

SI-88, A-Axis SI-88, B-Axis

Cumulative Displacement (in) from 8/11/2009 Cumulative Displacement (in) from 8/11/2009

Bull Run Fossil Plant

172679015

Bull Run
Clinton, TN

1/27/2010



BRFTVA

SI-88

12/28/2009 10:31:32 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:41 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -463 463 -0.5556 0.0156 -0.0228
6 -520 521 -0.6246 -520 519 -0.6234 0.0012 -0.0384
8 -676 678 -0.8124 -679 679 -0.8148 -0.0024 -0.0396
10 -838 838 -1.0056 -844 845 -1.0134 -0.0078 -0.0372
12 -809 802 -0.9666 -812 810 -0.9732 -0.0066 -0.0294
14 -607 604 -0.7266 -611 609 -0.7320 -0.0054 -0.0228
16 -392 389 -0.4686 -389 390 -0.4674 0.0012 -0.0174
18 -241 238 -0.2874 -239 239 -0.2868 0.0006 -0.0186
20 -86 83 -0.1014 -79 79 -0.0948 0.0066 -0.0192
22 22 -27 0.0294 32 -34 0.0396 0.0102 -0.0258
24 49 -50 0.0594 48 -50 0.0588 -0.0006 -0.0360
26 23 -25 0.0288 20 -19 0.0234 -0.0054 -0.0354
28 5 -6 0.0066 2 -3 0.0030 -0.0036 -0.0300
30 -11 9 -0.0120 -10 11 -0.0126 -0.0006 -0.0264
32 -37 34 -0.0426 -40 38 -0.0468 -0.0042 -0.0258
34 -65 64 -0.0774 -66 65 -0.0786 -0.0012 -0.0216
36 -83 80 -0.0978 -84 84 -0.1008 -0.0030 -0.0204
38 -114 111 -0.1350 -118 117 -0.1410 -0.0060 -0.0174
40 -169 167 -0.2016 -171 168 -0.2034 -0.0018 -0.0114
42 -243 241 -0.2904 -247 244 -0.2946 -0.0042 -0.0096
44 -249 250 -0.2994 -252 248 -0.3000 -0.0006 -0.0054
46 -246 246 -0.2952 -247 248 -0.2970 -0.0018 -0.0048
48 -280 278 -0.3348 -283 280 -0.3378 -0.0030 -0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/28/2009 10:31:32 AM



BRFTVA

SI-88

1/8/2010 9:59:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:41 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -473 477 -0.5700 0.0012 -0.0246
6 -520 521 -0.6246 -520 523 -0.6258 -0.0012 -0.0258
8 -676 678 -0.8124 -672 676 -0.8088 0.0036 -0.0246
10 -838 838 -1.0056 -840 845 -1.0110 -0.0054 -0.0282
12 -809 802 -0.9666 -810 811 -0.9726 -0.0060 -0.0228
14 -607 604 -0.7266 -608 611 -0.7314 -0.0048 -0.0168
16 -392 389 -0.4686 -386 389 -0.4650 0.0036 -0.0120
18 -241 238 -0.2874 -236 239 -0.2850 0.0024 -0.0156
20 -86 83 -0.1014 -75 80 -0.0930 0.0084 -0.0180
22 22 -27 0.0294 35 -33 0.0408 0.0114 -0.0264
24 49 -50 0.0594 51 -48 0.0594 0.0000 -0.0378
26 23 -25 0.0288 22 -18 0.0240 -0.0048 -0.0378
28 5 -6 0.0066 4 -1 0.0030 -0.0036 -0.0330
30 -11 9 -0.0120 -8 13 -0.0126 -0.0006 -0.0294
32 -37 34 -0.0426 -39 40 -0.0474 -0.0048 -0.0288
34 -65 64 -0.0774 -64 67 -0.0786 -0.0012 -0.0240
36 -83 80 -0.0978 -81 86 -0.1002 -0.0024 -0.0228
38 -114 111 -0.1350 -115 120 -0.1410 -0.0060 -0.0204
40 -169 167 -0.2016 -169 171 -0.2040 -0.0024 -0.0144
42 -243 241 -0.2904 -244 247 -0.2946 -0.0042 -0.0120
44 -249 250 -0.2994 -249 254 -0.3018 -0.0024 -0.0078
46 -246 246 -0.2952 -245 250 -0.2970 -0.0018 -0.0054
48 -280 278 -0.3348 -281 283 -0.3384 -0.0036 -0.0036
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 1/8/2010 9:59:58 AM



BRFTVA

SI-88

1/14/2010 8:19:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:41 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -514 519 -0.6198 -0.0486 -0.0552
6 -520 521 -0.6246 -514 516 -0.6180 0.0066 -0.0066
8 -676 678 -0.8124 -655 656 -0.7866 0.0258 -0.0132
10 -838 838 -1.0056 -838 841 -1.0074 -0.0018 -0.0390
12 -809 802 -0.9666 -813 813 -0.9756 -0.0090 -0.0372
14 -607 604 -0.7266 -611 612 -0.7338 -0.0072 -0.0282
16 -392 389 -0.4686 -387 389 -0.4656 0.0030 -0.0210
18 -241 238 -0.2874 -238 239 -0.2862 0.0012 -0.0240
20 -86 83 -0.1014 -76 80 -0.0936 0.0078 -0.0252
22 22 -27 0.0294 34 -33 0.0402 0.0108 -0.0330
24 49 -50 0.0594 50 -48 0.0588 -0.0006 -0.0438
26 23 -25 0.0288 21 -18 0.0234 -0.0054 -0.0432
28 5 -6 0.0066 3 -2 0.0030 -0.0036 -0.0378
30 -11 9 -0.0120 -8 12 -0.0120 0.0000 -0.0342
32 -37 34 -0.0426 -40 39 -0.0474 -0.0048 -0.0342
34 -65 64 -0.0774 -65 66 -0.0786 -0.0012 -0.0294
36 -83 80 -0.0978 -82 86 -0.1008 -0.0030 -0.0282
38 -114 111 -0.1350 -117 119 -0.1416 -0.0066 -0.0252
40 -169 167 -0.2016 -171 170 -0.2046 -0.0030 -0.0186
42 -243 241 -0.2904 -246 246 -0.2952 -0.0048 -0.0156
44 -249 250 -0.2994 -252 256 -0.3048 -0.0054 -0.0108
46 -246 246 -0.2952 -246 249 -0.2970 -0.0018 -0.0054
48 -280 278 -0.3348 -282 282 -0.3384 -0.0036 -0.0036
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 1/14/2010 8:19:39 AM



BRFTVA

SI-88

1/22/2010 9:47:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:41 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -485 483 -0.5808 -0.0096 -0.0006
6 -520 521 -0.6246 -513 514 -0.6162 0.0084 0.0090
8 -676 678 -0.8124 -665 666 -0.7986 0.0138 0.0006
10 -838 838 -1.0056 -839 842 -1.0086 -0.0030 -0.0132
12 -809 802 -0.9666 -811 810 -0.9726 -0.0060 -0.0102
14 -607 604 -0.7266 -610 611 -0.7326 -0.0060 -0.0042
16 -392 389 -0.4686 -386 386 -0.4632 0.0054 0.0018
18 -241 238 -0.2874 -237 237 -0.2844 0.0030 -0.0036
20 -86 83 -0.1014 -75 77 -0.0912 0.0102 -0.0066
22 22 -27 0.0294 34 -35 0.0414 0.0120 -0.0168
24 49 -50 0.0594 50 -50 0.0600 0.0006 -0.0288
26 23 -25 0.0288 22 -20 0.0252 -0.0036 -0.0294
28 5 -6 0.0066 3 -3 0.0036 -0.0030 -0.0258
30 -11 9 -0.0120 -9 11 -0.0120 0.0000 -0.0228
32 -37 34 -0.0426 -39 39 -0.0468 -0.0042 -0.0228
34 -65 64 -0.0774 -64 65 -0.0774 0.0000 -0.0186
36 -83 80 -0.0978 -82 85 -0.1002 -0.0024 -0.0186
38 -114 111 -0.1350 -116 118 -0.1404 -0.0054 -0.0162
40 -169 167 -0.2016 -170 169 -0.2034 -0.0018 -0.0108
42 -243 241 -0.2904 -244 245 -0.2934 -0.0030 -0.0090
44 -249 250 -0.2994 -250 252 -0.3012 -0.0018 -0.0060
46 -246 246 -0.2952 -245 249 -0.2964 -0.0012 -0.0042
48 -280 278 -0.3348 -281 282 -0.3378 -0.0030 -0.0030
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 1/22/2010 9:47:58 AM



BRFTVA

SI-88

1/27/2010 10:04:53 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:41 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -486 494 -0.5880 -0.0168 -0.0084
6 -520 521 -0.6246 -513 515 -0.6168 0.0078 0.0084
8 -676 678 -0.8124 -663 666 -0.7974 0.0150 0.0006
10 -838 838 -1.0056 -838 841 -1.0074 -0.0018 -0.0144
12 -809 802 -0.9666 -811 810 -0.9726 -0.0060 -0.0126
14 -607 604 -0.7266 -609 610 -0.7314 -0.0048 -0.0066
16 -392 389 -0.4686 -385 387 -0.4632 0.0054 -0.0018
18 -241 238 -0.2874 -236 237 -0.2838 0.0036 -0.0072
20 -86 83 -0.1014 -74 77 -0.0906 0.0108 -0.0108
22 22 -27 0.0294 35 -35 0.0420 0.0126 -0.0216
24 49 -50 0.0594 51 -50 0.0606 0.0012 -0.0342
26 23 -25 0.0288 23 -20 0.0258 -0.0030 -0.0354
28 5 -6 0.0066 4 -2 0.0036 -0.0030 -0.0324
30 -11 9 -0.0120 -9 12 -0.0126 -0.0006 -0.0294
32 -37 34 -0.0426 -38 39 -0.0462 -0.0036 -0.0288
34 -65 64 -0.0774 -64 66 -0.0780 -0.0006 -0.0252
36 -83 80 -0.0978 -82 86 -0.1008 -0.0030 -0.0246
38 -114 111 -0.1350 -116 119 -0.1410 -0.0060 -0.0216
40 -169 167 -0.2016 -170 170 -0.2040 -0.0024 -0.0156
42 -243 241 -0.2904 -243 245 -0.2928 -0.0024 -0.0132
44 -249 250 -0.2994 -249 256 -0.3030 -0.0036 -0.0108
46 -246 246 -0.2952 -245 251 -0.2976 -0.0024 -0.0072
48 -280 278 -0.3348 -281 285 -0.3396 -0.0048 -0.0048
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 1/27/2010 10:04:53 AM



BRFTVA

SI-88

12/28/2009 10:31:32 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 30 -52 0.0492 0.0084 -0.0504
6 31 24 0.0042 -2 -11 0.0054 0.0012 -0.0588
8 -69 126 -0.1170 -120 94 -0.1284 -0.0114 -0.0600
10 -53 102 -0.0930 -88 74 -0.0972 -0.0042 -0.0486
12 -14 67 -0.0486 -56 32 -0.0528 -0.0042 -0.0444
14 -65 121 -0.1116 -113 94 -0.1242 -0.0126 -0.0402
16 -150 205 -0.2130 -194 174 -0.2208 -0.0078 -0.0276
18 -189 246 -0.2610 -229 204 -0.2598 0.0012 -0.0198
20 -201 246 -0.2682 -228 216 -0.2664 0.0018 -0.0210
22 -143 193 -0.2016 -180 158 -0.2028 -0.0012 -0.0228
24 -162 218 -0.2280 -201 182 -0.2298 -0.0018 -0.0216
26 -150 206 -0.2136 -192 172 -0.2184 -0.0048 -0.0198
28 -136 194 -0.1980 -171 147 -0.1908 0.0072 -0.0150
30 -115 160 -0.1650 -143 124 -0.1602 0.0048 -0.0222
32 17 20 -0.0018 -4 2 -0.0036 -0.0018 -0.0270
34 173 -145 0.1908 157 -160 0.1902 -0.0006 -0.0252
36 349 -321 0.4020 335 -344 0.4074 0.0054 -0.0246
38 556 -529 0.6510 536 -538 0.6444 -0.0066 -0.0300
40 790 -760 0.9300 772 -783 0.9330 0.0030 -0.0234
42 964 -915 1.1274 922 -940 1.1172 -0.0102 -0.0264
44 929 -872 1.0806 893 -901 1.0764 -0.0042 -0.0162
46 876 -819 1.0170 837 -852 1.0134 -0.0036 -0.0120
48 869 -814 1.0098 825 -844 1.0014 -0.0084 -0.0084
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 12/28/2009 10:31:32 AM



BRFTVA

SI-88

1/8/2010 9:59:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 6 -27 0.0198 -0.0210 -0.0588
6 31 24 0.0042 -11 -4 -0.0042 -0.0084 -0.0378
8 -69 126 -0.1170 -115 88 -0.1218 -0.0048 -0.0294
10 -53 102 -0.0930 -87 72 -0.0954 -0.0024 -0.0246
12 -14 67 -0.0486 -59 39 -0.0588 -0.0102 -0.0222
14 -65 121 -0.1116 -116 95 -0.1266 -0.0150 -0.0120
16 -150 205 -0.2130 -195 176 -0.2226 -0.0096 0.0030
18 -189 246 -0.2610 -234 205 -0.2634 -0.0024 0.0126
20 -201 246 -0.2682 -232 208 -0.2640 0.0042 0.0150
22 -143 193 -0.2016 -182 159 -0.2046 -0.0030 0.0108
24 -162 218 -0.2280 -205 179 -0.2304 -0.0024 0.0138
26 -150 206 -0.2136 -192 160 -0.2112 0.0024 0.0162
28 -136 194 -0.1980 -173 147 -0.1920 0.0060 0.0138
30 -115 160 -0.1650 -142 119 -0.1566 0.0084 0.0078
32 17 20 -0.0018 -1 -5 0.0024 0.0042 -0.0006
34 173 -145 0.1908 159 -166 0.1950 0.0042 -0.0048
36 349 -321 0.4020 338 -348 0.4116 0.0096 -0.0090
38 556 -529 0.6510 544 -549 0.6558 0.0048 -0.0186
40 790 -760 0.9300 779 -790 0.9414 0.0114 -0.0234
42 964 -915 1.1274 922 -941 1.1178 -0.0096 -0.0348
44 929 -872 1.0806 883 -900 1.0698 -0.0108 -0.0252
46 876 -819 1.0170 832 -854 1.0116 -0.0054 -0.0144
48 869 -814 1.0098 824 -844 1.0008 -0.0090 -0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 1/8/2010 9:59:58 AM



BRFTVA

SI-88

1/14/2010 8:19:39 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 -21 -2 -0.0114 -0.0522 -0.0570
6 31 24 0.0042 -5 -15 0.0060 0.0018 -0.0048
8 -69 126 -0.1170 -100 72 -0.1032 0.0138 -0.0066
10 -53 102 -0.0930 -91 77 -0.1008 -0.0078 -0.0204
12 -14 67 -0.0486 -60 41 -0.0606 -0.0120 -0.0126
14 -65 121 -0.1116 -118 100 -0.1308 -0.0192 -0.0006
16 -150 205 -0.2130 -197 173 -0.2220 -0.0090 0.0186
18 -189 246 -0.2610 -234 204 -0.2628 -0.0018 0.0276
20 -201 246 -0.2682 -232 209 -0.2646 0.0036 0.0294
22 -143 193 -0.2016 -183 156 -0.2034 -0.0018 0.0258
24 -162 218 -0.2280 -205 178 -0.2298 -0.0018 0.0276
26 -150 206 -0.2136 -192 159 -0.2106 0.0030 0.0294
28 -136 194 -0.1980 -173 146 -0.1914 0.0066 0.0264
30 -115 160 -0.1650 -142 120 -0.1572 0.0078 0.0198
32 17 20 -0.0018 0 -6 0.0000 0.0018 0.0120
34 173 -145 0.1908 160 -165 0.1950 0.0042 0.0102
36 349 -321 0.4020 340 -348 0.4128 0.0108 0.0060
38 556 -529 0.6510 545 -549 0.6564 0.0054 -0.0048
40 790 -760 0.9300 781 -786 0.9402 0.0102 -0.0102
42 964 -915 1.1274 923 -941 1.1184 -0.0090 -0.0204
44 929 -872 1.0806 889 -908 1.0782 -0.0024 -0.0114
46 876 -819 1.0170 832 -860 1.0152 -0.0018 -0.0090
48 869 -814 1.0098 825 -846 1.0026 -0.0072 -0.0072
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 1/14/2010 8:19:39 AM



BRFTVA

SI-88

1/22/2010 9:47:58 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 4 -29 0.0198 -0.0210 -0.0384
6 31 24 0.0042 -2 -15 0.0078 0.0036 -0.0174
8 -69 126 -0.1170 -106 83 -0.1134 0.0036 -0.0210
10 -53 102 -0.0930 -89 73 -0.0972 -0.0042 -0.0246
12 -14 67 -0.0486 -58 41 -0.0594 -0.0108 -0.0204
14 -65 121 -0.1116 -116 100 -0.1296 -0.0180 -0.0096
16 -150 205 -0.2130 -196 178 -0.2244 -0.0114 0.0084
18 -189 246 -0.2610 -230 205 -0.2610 0.0000 0.0198
20 -201 246 -0.2682 -231 209 -0.2640 0.0042 0.0198
22 -143 193 -0.2016 -181 160 -0.2046 -0.0030 0.0156
24 -162 218 -0.2280 -201 178 -0.2274 0.0006 0.0186
26 -150 206 -0.2136 -185 162 -0.2082 0.0054 0.0180
28 -136 194 -0.1980 -170 146 -0.1896 0.0084 0.0126
30 -115 160 -0.1650 -141 120 -0.1566 0.0084 0.0042
32 17 20 -0.0018 0 -6 0.0000 0.0018 -0.0042
34 173 -145 0.1908 158 -163 0.1926 0.0018 -0.0060
36 349 -321 0.4020 340 -348 0.4128 0.0108 -0.0078
38 556 -529 0.6510 544 -550 0.6564 0.0054 -0.0186
40 790 -760 0.9300 780 -786 0.9396 0.0096 -0.0240
42 964 -915 1.1274 922 -940 1.1172 -0.0102 -0.0336
44 929 -872 1.0806 882 -899 1.0686 -0.0120 -0.0234
46 876 -819 1.0170 833 -856 1.0134 -0.0036 -0.0114
48 869 -814 1.0098 825 -845 1.0020 -0.0078 -0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 1/22/2010 9:47:58 AM



BRFTVA

SI-88

1/27/2010 10:04:53 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 1/27/2010 2:28:50 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 -1 -26 0.0150 -0.0258 -0.0360
6 31 24 0.0042 -2 -16 0.0084 0.0042 -0.0102
8 -69 126 -0.1170 -107 83 -0.1140 0.0030 -0.0144
10 -53 102 -0.0930 -90 72 -0.0972 -0.0042 -0.0174
12 -14 67 -0.0486 -60 38 -0.0588 -0.0102 -0.0132
14 -65 121 -0.1116 -115 96 -0.1266 -0.0150 -0.0030
16 -150 205 -0.2130 -197 177 -0.2244 -0.0114 0.0120
18 -189 246 -0.2610 -232 204 -0.2616 -0.0006 0.0234
20 -201 246 -0.2682 -231 207 -0.2628 0.0054 0.0240
22 -143 193 -0.2016 -184 159 -0.2058 -0.0042 0.0186
24 -162 218 -0.2280 -203 178 -0.2286 -0.0006 0.0228
26 -150 206 -0.2136 -189 161 -0.2100 0.0036 0.0234
28 -136 194 -0.1980 -170 147 -0.1902 0.0078 0.0198
30 -115 160 -0.1650 -143 119 -0.1572 0.0078 0.0120
32 17 20 -0.0018 -1 -7 0.0036 0.0054 0.0042
34 173 -145 0.1908 158 -166 0.1944 0.0036 -0.0012
36 349 -321 0.4020 339 -348 0.4122 0.0102 -0.0048
38 556 -529 0.6510 543 -551 0.6564 0.0054 -0.0150
40 790 -760 0.9300 779 -789 0.9408 0.0108 -0.0204
42 964 -915 1.1274 922 -942 1.1184 -0.0090 -0.0312
44 929 -872 1.0806 881 -905 1.0716 -0.0090 -0.0222
46 876 -819 1.0170 832 -854 1.0116 -0.0054 -0.0132
48 869 -814 1.0098 824 -846 1.0020 -0.0078 -0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 1/27/2010 10:04:53 AM
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BRFTVA

SI-88

1/27/2010 10:04:53 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:36 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -486 494 -0.5880 -0.0168 -0.0084
6 -520 521 -0.6246 -513 515 -0.6168 0.0078 0.0084
8 -676 678 -0.8124 -663 666 -0.7974 0.0150 0.0006
10 -838 838 -1.0056 -838 841 -1.0074 -0.0018 -0.0144
12 -809 802 -0.9666 -811 810 -0.9726 -0.0060 -0.0126
14 -607 604 -0.7266 -609 610 -0.7314 -0.0048 -0.0066
16 -392 389 -0.4686 -385 387 -0.4632 0.0054 -0.0018
18 -241 238 -0.2874 -236 237 -0.2838 0.0036 -0.0072
20 -86 83 -0.1014 -74 77 -0.0906 0.0108 -0.0108
22 22 -27 0.0294 35 -35 0.0420 0.0126 -0.0216
24 49 -50 0.0594 51 -50 0.0606 0.0012 -0.0342
26 23 -25 0.0288 23 -20 0.0258 -0.0030 -0.0354
28 5 -6 0.0066 4 -2 0.0036 -0.0030 -0.0324
30 -11 9 -0.0120 -9 12 -0.0126 -0.0006 -0.0294
32 -37 34 -0.0426 -38 39 -0.0462 -0.0036 -0.0288
34 -65 64 -0.0774 -64 66 -0.0780 -0.0006 -0.0252
36 -83 80 -0.0978 -82 86 -0.1008 -0.0030 -0.0246
38 -114 111 -0.1350 -116 119 -0.1410 -0.0060 -0.0216
40 -169 167 -0.2016 -170 170 -0.2040 -0.0024 -0.0156
42 -243 241 -0.2904 -243 245 -0.2928 -0.0024 -0.0132
44 -249 250 -0.2994 -249 256 -0.3030 -0.0036 -0.0108
46 -246 246 -0.2952 -245 251 -0.2976 -0.0024 -0.0072
48 -280 278 -0.3348 -281 285 -0.3396 -0.0048 -0.0048
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/27/2010 10:04:53 AM



BRFTVA

SI-88

2/19/2010 7:15:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:36 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -482 485 -0.5802 -0.0090 0.0174
6 -520 521 -0.6246 -511 513 -0.6144 0.0102 0.0264
8 -676 678 -0.8124 -660 662 -0.7932 0.0192 0.0162
10 -838 838 -1.0056 -834 839 -1.0038 0.0018 -0.0030
12 -809 802 -0.9666 -808 809 -0.9702 -0.0036 -0.0048
14 -607 604 -0.7266 -607 609 -0.7296 -0.0030 -0.0012
16 -392 389 -0.4686 -384 385 -0.4614 0.0072 0.0018
18 -241 238 -0.2874 -235 235 -0.2820 0.0054 -0.0054
20 -86 83 -0.1014 -72 75 -0.0882 0.0132 -0.0108
22 22 -27 0.0294 37 -37 0.0444 0.0150 -0.0240
24 49 -50 0.0594 52 -51 0.0618 0.0024 -0.0390
26 23 -25 0.0288 24 -21 0.0270 -0.0018 -0.0414
28 5 -6 0.0066 4 -2 0.0036 -0.0030 -0.0396
30 -11 9 -0.0120 -9 12 -0.0126 -0.0006 -0.0366
32 -37 34 -0.0426 -39 41 -0.0480 -0.0054 -0.0360
34 -65 64 -0.0774 -64 66 -0.0780 -0.0006 -0.0306
36 -83 80 -0.0978 -82 85 -0.1002 -0.0024 -0.0300
38 -114 111 -0.1350 -116 119 -0.1410 -0.0060 -0.0276
40 -169 167 -0.2016 -171 170 -0.2046 -0.0030 -0.0216
42 -243 241 -0.2904 -246 247 -0.2958 -0.0054 -0.0186
44 -249 250 -0.2994 -250 256 -0.3036 -0.0042 -0.0132
46 -246 246 -0.2952 -246 252 -0.2988 -0.0036 -0.0090
48 -280 278 -0.3348 -282 285 -0.3402 -0.0054 -0.0054
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 2/19/2010 7:15:31 AM



BRFTVA

SI-88

3/11/2010 7:41:00 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:36 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -480 492 -0.5832 -0.0120 0.0294
6 -520 521 -0.6246 -510 514 -0.6144 0.0102 0.0414
8 -676 678 -0.8124 -659 664 -0.7938 0.0186 0.0312
10 -838 838 -1.0056 -834 840 -1.0044 0.0012 0.0126
12 -809 802 -0.9666 -808 810 -0.9708 -0.0042 0.0114
14 -607 604 -0.7266 -606 610 -0.7296 -0.0030 0.0156
16 -392 389 -0.4686 -382 387 -0.4614 0.0072 0.0186
18 -241 238 -0.2874 -233 237 -0.2820 0.0054 0.0114
20 -86 83 -0.1014 -69 76 -0.0870 0.0144 0.0060
22 22 -27 0.0294 40 -36 0.0456 0.0162 -0.0084
24 49 -50 0.0594 55 -50 0.0630 0.0036 -0.0246
26 23 -25 0.0288 26 -21 0.0282 -0.0006 -0.0282
28 5 -6 0.0066 6 -2 0.0048 -0.0018 -0.0276
30 -11 9 -0.0120 -7 13 -0.0120 0.0000 -0.0258
32 -37 34 -0.0426 -38 41 -0.0474 -0.0048 -0.0258
34 -65 64 -0.0774 -63 67 -0.0780 -0.0006 -0.0210
36 -83 80 -0.0978 -80 86 -0.0996 -0.0018 -0.0204
38 -114 111 -0.1350 -115 120 -0.1410 -0.0060 -0.0186
40 -169 167 -0.2016 -169 171 -0.2040 -0.0024 -0.0126
42 -243 241 -0.2904 -243 247 -0.2940 -0.0036 -0.0102
44 -249 250 -0.2994 -248 253 -0.3006 -0.0012 -0.0066
46 -246 246 -0.2952 -243 251 -0.2964 -0.0012 -0.0054
48 -280 278 -0.3348 -280 285 -0.3390 -0.0042 -0.0042
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 3/11/2010 7:41:00 AM



BRFTVA

SI-88

3/30/2010 9:00:00 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:36 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -484 490 -0.5844 -0.0132 0.0084
6 -520 521 -0.6246 -509 514 -0.6138 0.0108 0.0216
8 -676 678 -0.8124 -661 665 -0.7956 0.0168 0.0108
10 -838 838 -1.0056 -837 843 -1.0080 -0.0024 -0.0060
12 -809 802 -0.9666 -812 815 -0.9762 -0.0096 -0.0036
14 -607 604 -0.7266 -607 612 -0.7314 -0.0048 0.0060
16 -392 389 -0.4686 -383 389 -0.4632 0.0054 0.0108
18 -241 238 -0.2874 -234 238 -0.2832 0.0042 0.0054
20 -86 83 -0.1014 -69 76 -0.0870 0.0144 0.0012
22 22 -27 0.0294 39 -35 0.0444 0.0150 -0.0132
24 49 -50 0.0594 54 -49 0.0618 0.0024 -0.0282
26 23 -25 0.0288 26 -20 0.0276 -0.0012 -0.0306
28 5 -6 0.0066 6 -1 0.0042 -0.0024 -0.0294
30 -11 9 -0.0120 -7 13 -0.0120 0.0000 -0.0270
32 -37 34 -0.0426 -37 41 -0.0468 -0.0042 -0.0270
34 -65 64 -0.0774 -63 67 -0.0780 -0.0006 -0.0228
36 -83 80 -0.0978 -80 86 -0.0996 -0.0018 -0.0222
38 -114 111 -0.1350 -115 120 -0.1410 -0.0060 -0.0204
40 -169 167 -0.2016 -169 171 -0.2040 -0.0024 -0.0144
42 -243 241 -0.2904 -243 247 -0.2940 -0.0036 -0.0120
44 -249 250 -0.2994 -247 256 -0.3018 -0.0024 -0.0084
46 -246 246 -0.2952 -244 252 -0.2976 -0.0024 -0.0060
48 -280 278 -0.3348 -280 284 -0.3384 -0.0036 -0.0036
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 3/30/2010 9:00:00 AM



BRFTVA

SI-88

4/2/2010 9:28:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:36 AM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -470 482 -0.5712 -481 490 -0.5826 -0.0114 0.0036
6 -520 521 -0.6246 -508 517 -0.6150 0.0096 0.0150
8 -676 678 -0.8124 -662 669 -0.7986 0.0138 0.0054
10 -838 838 -1.0056 -837 846 -1.0098 -0.0042 -0.0084
12 -809 802 -0.9666 -812 818 -0.9780 -0.0114 -0.0042
14 -607 604 -0.7266 -606 613 -0.7314 -0.0048 0.0072
16 -392 389 -0.4686 -382 389 -0.4626 0.0060 0.0120
18 -241 238 -0.2874 -232 239 -0.2826 0.0048 0.0060
20 -86 83 -0.1014 -67 76 -0.0858 0.0156 0.0012
22 22 -27 0.0294 41 -35 0.0456 0.0162 -0.0144
24 49 -50 0.0594 55 -48 0.0618 0.0024 -0.0306
26 23 -25 0.0288 28 -19 0.0282 -0.0006 -0.0330
28 5 -6 0.0066 7 0 0.0042 -0.0024 -0.0324
30 -11 9 -0.0120 -5 15 -0.0120 0.0000 -0.0300
32 -37 34 -0.0426 -37 42 -0.0474 -0.0048 -0.0300
34 -65 64 -0.0774 -61 68 -0.0774 0.0000 -0.0252
36 -83 80 -0.0978 -79 88 -0.1002 -0.0024 -0.0252
38 -114 111 -0.1350 -114 122 -0.1416 -0.0066 -0.0228
40 -169 167 -0.2016 -168 172 -0.2040 -0.0024 -0.0162
42 -243 241 -0.2904 -242 248 -0.2940 -0.0036 -0.0138
44 -249 250 -0.2994 -246 257 -0.3018 -0.0024 -0.0102
46 -246 246 -0.2952 -243 254 -0.2982 -0.0030 -0.0078
48 -280 278 -0.3348 -279 287 -0.3396 -0.0048 -0.0048
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 4/2/2010 9:28:49 AM



BRFTVA

SI-88

1/27/2010 10:04:53 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:46 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 -1 -26 0.0150 -0.0258 -0.0360
6 31 24 0.0042 -2 -16 0.0084 0.0042 -0.0102
8 -69 126 -0.1170 -107 83 -0.1140 0.0030 -0.0144
10 -53 102 -0.0930 -90 72 -0.0972 -0.0042 -0.0174
12 -14 67 -0.0486 -60 38 -0.0588 -0.0102 -0.0132
14 -65 121 -0.1116 -115 96 -0.1266 -0.0150 -0.0030
16 -150 205 -0.2130 -197 177 -0.2244 -0.0114 0.0120
18 -189 246 -0.2610 -232 204 -0.2616 -0.0006 0.0234
20 -201 246 -0.2682 -231 207 -0.2628 0.0054 0.0240
22 -143 193 -0.2016 -184 159 -0.2058 -0.0042 0.0186
24 -162 218 -0.2280 -203 178 -0.2286 -0.0006 0.0228
26 -150 206 -0.2136 -189 161 -0.2100 0.0036 0.0234
28 -136 194 -0.1980 -170 147 -0.1902 0.0078 0.0198
30 -115 160 -0.1650 -143 119 -0.1572 0.0078 0.0120
32 17 20 -0.0018 -1 -7 0.0036 0.0054 0.0042
34 173 -145 0.1908 158 -166 0.1944 0.0036 -0.0012
36 349 -321 0.4020 339 -348 0.4122 0.0102 -0.0048
38 556 -529 0.6510 543 -551 0.6564 0.0054 -0.0150
40 790 -760 0.9300 779 -789 0.9408 0.0108 -0.0204
42 964 -915 1.1274 922 -942 1.1184 -0.0090 -0.0312
44 929 -872 1.0806 881 -905 1.0716 -0.0090 -0.0222
46 876 -819 1.0170 832 -854 1.0116 -0.0054 -0.0132
48 869 -814 1.0098 824 -846 1.0020 -0.0078 -0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 1/27/2010 10:04:53 AM



BRFTVA

SI-88

2/19/2010 7:15:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:46 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 4 -24 0.0168 -0.0240 -0.0210
6 31 24 0.0042 0 -17 0.0000 -0.0042 0.0030
8 -69 126 -0.1170 -101 82 -0.1098 0.0072 0.0072
10 -53 102 -0.0930 -85 71 -0.0936 -0.0006 0.0000
12 -14 67 -0.0486 -57 39 -0.0576 -0.0090 0.0006
14 -65 121 -0.1116 -114 99 -0.1278 -0.0162 0.0096
16 -150 205 -0.2130 -195 180 -0.2250 -0.0120 0.0258
18 -189 246 -0.2610 -228 206 -0.2604 0.0006 0.0378
20 -201 246 -0.2682 -229 207 -0.2616 0.0066 0.0372
22 -143 193 -0.2016 -180 163 -0.2058 -0.0042 0.0306
24 -162 218 -0.2280 -199 179 -0.2268 0.0012 0.0348
26 -150 206 -0.2136 -186 163 -0.2094 0.0042 0.0336
28 -136 194 -0.1980 -167 149 -0.1896 0.0084 0.0294
30 -115 160 -0.1650 -141 119 -0.1560 0.0090 0.0210
32 17 20 -0.0018 1 -7 0.0048 0.0066 0.0120
34 173 -145 0.1908 161 -166 0.1962 0.0054 0.0054
36 349 -321 0.4020 341 -347 0.4128 0.0108 0.0000
38 556 -529 0.6510 545 -552 0.6582 0.0072 -0.0108
40 790 -760 0.9300 781 -790 0.9426 0.0126 -0.0180
42 964 -915 1.1274 924 -941 1.1190 -0.0084 -0.0306
44 929 -872 1.0806 883 -905 1.0728 -0.0078 -0.0222
46 876 -819 1.0170 834 -852 1.0116 -0.0054 -0.0144
48 869 -814 1.0098 825 -843 1.0008 -0.0090 -0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

3/11/2010 7:41:00 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:47 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 4 -24 0.0168 -0.0240 -0.0228
6 31 24 0.0042 1 -16 0.0102 0.0060 0.0012
8 -69 126 -0.1170 -103 86 -0.1134 0.0036 -0.0048
10 -53 102 -0.0930 -83 72 -0.0930 0.0000 -0.0084
12 -14 67 -0.0486 -55 41 -0.0576 -0.0090 -0.0084
14 -65 121 -0.1116 -114 98 -0.1272 -0.0156 0.0006
16 -150 205 -0.2130 -193 180 -0.2238 -0.0108 0.0162
18 -189 246 -0.2610 -228 207 -0.2610 0.0000 0.0270
20 -201 246 -0.2682 -227 207 -0.2604 0.0078 0.0270
22 -143 193 -0.2016 -178 164 -0.2052 -0.0036 0.0192
24 -162 218 -0.2280 -200 180 -0.2280 0.0000 0.0228
26 -150 206 -0.2136 -186 165 -0.2106 0.0030 0.0228
28 -136 194 -0.1980 -167 148 -0.1890 0.0090 0.0198
30 -115 160 -0.1650 -140 121 -0.1566 0.0084 0.0108
32 17 20 -0.0018 3 -3 0.0036 0.0054 0.0024
34 173 -145 0.1908 162 -163 0.1950 0.0042 -0.0030
36 349 -321 0.4020 342 -346 0.4128 0.0108 -0.0072
38 556 -529 0.6510 542 -549 0.6546 0.0036 -0.0180
40 790 -760 0.9300 782 -787 0.9414 0.0114 -0.0216
42 964 -915 1.1274 925 -939 1.1184 -0.0090 -0.0330
44 929 -872 1.0806 884 -898 1.0692 -0.0114 -0.0240
46 876 -819 1.0170 834 -853 1.0122 -0.0048 -0.0126
48 869 -814 1.0098 827 -843 1.0020 -0.0078 -0.0078
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

3/30/2010 9:00:00 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:47 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 3 -31 0.0204 -0.0204 -0.0312
6 31 24 0.0042 2 -17 0.0114 0.0072 -0.0108
8 -69 126 -0.1170 -106 84 -0.1140 0.0030 -0.0180
10 -53 102 -0.0930 -86 73 -0.0954 -0.0024 -0.0210
12 -14 67 -0.0486 -61 45 -0.0636 -0.0150 -0.0186
14 -65 121 -0.1116 -115 100 -0.1290 -0.0174 -0.0036
16 -150 205 -0.2130 -196 180 -0.2256 -0.0126 0.0138
18 -189 246 -0.2610 -231 206 -0.2622 -0.0012 0.0264
20 -201 246 -0.2682 -230 210 -0.2640 0.0042 0.0276
22 -143 193 -0.2016 -180 161 -0.2046 -0.0030 0.0234
24 -162 218 -0.2280 -204 180 -0.2304 -0.0024 0.0264
26 -150 206 -0.2136 -189 161 -0.2100 0.0036 0.0288
28 -136 194 -0.1980 -168 147 -0.1890 0.0090 0.0252
30 -115 160 -0.1650 -140 120 -0.1560 0.0090 0.0162
32 17 20 -0.0018 1 -6 0.0042 0.0060 0.0072
34 173 -145 0.1908 160 -165 0.1950 0.0042 0.0012
36 349 -321 0.4020 340 -347 0.4122 0.0102 -0.0030
38 556 -529 0.6510 545 -550 0.6570 0.0060 -0.0132
40 790 -760 0.9300 780 -786 0.9396 0.0096 -0.0192
42 964 -915 1.1274 925 -939 1.1184 -0.0090 -0.0288
44 929 -872 1.0806 884 -903 1.0722 -0.0084 -0.0198
46 876 -819 1.0170 834 -856 1.0140 -0.0030 -0.0114
48 869 -814 1.0098 825 -844 1.0014 -0.0084 -0.0084
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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BRFTVA

SI-88

4/2/2010 9:28:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/11/2009 10:55:47 AM

DATE PRINTED 4/5/2010 10:15:47 AM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 62 -6 0.0408 9 -23 0.0192 -0.0216 -0.0300
6 31 24 0.0042 -1 -16 0.0090 0.0048 -0.0084
8 -69 126 -0.1170 -105 86 -0.1146 0.0024 -0.0132
10 -53 102 -0.0930 -90 74 -0.0984 -0.0054 -0.0156
12 -14 67 -0.0486 -62 43 -0.0630 -0.0144 -0.0102
14 -65 121 -0.1116 -118 98 -0.1296 -0.0180 0.0042
16 -150 205 -0.2130 -196 178 -0.2244 -0.0114 0.0222
18 -189 246 -0.2610 -228 209 -0.2622 -0.0012 0.0336
20 -201 246 -0.2682 -231 207 -0.2628 0.0054 0.0348
22 -143 193 -0.2016 -178 165 -0.2058 -0.0042 0.0294
24 -162 218 -0.2280 -201 181 -0.2292 -0.0012 0.0336
26 -150 206 -0.2136 -184 164 -0.2088 0.0048 0.0348
28 -136 194 -0.1980 -166 146 -0.1872 0.0108 0.0300
30 -115 160 -0.1650 -142 120 -0.1572 0.0078 0.0192
32 17 20 -0.0018 1 -5 0.0036 0.0054 0.0114
34 173 -145 0.1908 159 -165 0.1944 0.0036 0.0060
36 349 -321 0.4020 341 -348 0.4134 0.0114 0.0024
38 556 -529 0.6510 544 -553 0.6582 0.0072 -0.0090
40 790 -760 0.9300 781 -790 0.9426 0.0126 -0.0162
42 964 -915 1.1274 923 -940 1.1178 -0.0096 -0.0288
44 929 -872 1.0806 883 -906 1.0734 -0.0072 -0.0192
46 876 -819 1.0170 836 -854 1.0140 -0.0030 -0.0120
48 869 -814 1.0098 825 -843 1.0008 -0.0090 -0.0090
50 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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Attachment 3 
Slug Test Data 
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-27.aqt
Date:  11/20/09 Time:  09:17:19

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-27
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  18.67 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-27)

Initial Displacement:  1.032 ft Static Water Column Height:  5.97 ft
Total Well Penetration Depth:  5.97 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001955 cm/sec y0 = 0.07135 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-30.aqt
Date:  11/20/09 Time:  09:22:50

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-30
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  26.36 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-30)

Initial Displacement:  2.695 ft Static Water Column Height:  7.96 ft
Total Well Penetration Depth:  7.96 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0003223 cm/sec y0 = 1.81 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-33.aqt
Date:  11/20/09 Time:  09:33:10

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-33
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  3.38 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-33)

Initial Displacement:  0.69 ft Static Water Column Height:  2.78 ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.002097 cm/sec y0 = 0.04899 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-34.aqt
Date:  11/20/09 Time:  09:42:14

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-34
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  42.56 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-34)

Initial Displacement:  3.938 ft Static Water Column Height:  40.56 ft
Total Well Penetration Depth:  40.56 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 2.045E-5 cm/sec y0 = 3.205 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-34a.aqt
Date:  11/20/09 Time:  10:08:58

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-34a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  8.37 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-34a)

Initial Displacement:  1.701 ft Static Water Column Height:  8.37 ft
Total Well Penetration Depth:  8.37 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0003453 cm/sec y0 = 0.6841 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-35.aqt
Date:  11/20/09 Time:  10:14:24

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-35
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  31.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-35)

Initial Displacement:  1.565 ft Static Water Column Height:  25.1 ft
Total Well Penetration Depth:  25.1 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.001618 cm/sec y0 = 1.752 ft



0. 4. 8. 12. 16. 20.
0.01

0.1

1.

Time (min)

D
is

pl
ac

em
en

t (
ft)

BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-35a.aqt
Date:  11/20/09 Time:  10:30:23

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-35a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  11.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-35a)

Initial Displacement:  0.414 ft Static Water Column Height:  11.18 ft
Total Well Penetration Depth:  11.18 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.004239 cm/sec y0 = 0.672 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-36.aqt
Date:  11/20/09 Time:  10:34:47

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-36
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  27.3 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-36)

Initial Displacement:  3.417 ft Static Water Column Height:  26.6 ft
Total Well Penetration Depth:  26.6 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001631 cm/sec y0 = 3.154 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-39.aqt
Date:  11/20/09 Time:  10:39:12

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-39
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  3.05 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-39)

Initial Displacement:  1.849 ft Static Water Column Height:  2.75 ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.816E-5 cm/sec y0 = 0.7688 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-40.aqt
Date:  11/20/09 Time:  10:44:17

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-40
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  26.87 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-40)

Initial Displacement:  2.656 ft Static Water Column Height:  12.57 ft
Total Well Penetration Depth:  12.57 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0008121 cm/sec y0 = 2.771 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-41.aqt
Date:  11/20/09 Time:  10:50:45

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-41
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  30.7 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-41)

Initial Displacement:  3.407 ft Static Water Column Height:  27.7 ft
Total Well Penetration Depth:  27.7 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.444E-7 cm/sec y0 = 3.359 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-41a.aqt
Date:  11/20/09 Time:  11:39:05

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-41a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  18.3 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-41a)

Initial Displacement:  0.972 ft Static Water Column Height:  17.9 ft
Total Well Penetration Depth:  17.9 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0005353 cm/sec y0 = 0.09322 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-44.aqt
Date:  11/20/09 Time:  11:43:33

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-44
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  11.28 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-44)

Initial Displacement:  2.99 ft Static Water Column Height:  8.28 ft
Total Well Penetration Depth:  8.28 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001091 cm/sec y0 = 0.9064 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-45.aqt
Date:  11/20/09 Time:  12:50:11

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-45
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  22.19 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-45)

Initial Displacement:  3.061 ft Static Water Column Height:  15.29 ft
Total Well Penetration Depth:  15.29 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0008124 cm/sec y0 = 3.035 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-46.aqt
Date:  11/20/09 Time:  12:54:33

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-46
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  15.18 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-46)

Initial Displacement:  2.044 ft Static Water Column Height:  1.18 ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0002907 cm/sec y0 = 1.399 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-47.aqt
Date:  11/20/09 Time:  12:59:01

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-47
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  25.47 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-47)

Initial Displacement:  0.134 ft Static Water Column Height:  1.97 ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.983E-6 cm/sec y0 = 0.1198 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-48.aqt
Date:  11/20/09 Time:  13:03:19

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-48
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  28.33 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-48)

Initial Displacement:  4.037 ft Static Water Column Height:  8.83 ft
Total Well Penetration Depth:  8.83 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0002836 cm/sec y0 = 3.148 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-49a.aqt
Date:  11/20/09 Time:  14:15:57

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-49a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  24.2 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-49a)

Initial Displacement:  2.509 ft Static Water Column Height:  7.3 ft
Total Well Penetration Depth:  7.3 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.162E-5 cm/sec y0 = 1.763 ft
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Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-51.aqt
Date:  11/20/09 Time:  14:08:17

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-51
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  44.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-51)

Initial Displacement:  0.751 ft Static Water Column Height:  44.5 ft
Total Well Penetration Depth:  44.5 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.001973 cm/sec y0 = 0.1537 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-51a.aqt
Date:  11/20/09 Time:  14:44:17

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-51a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  22.7 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-51a)

Initial Displacement:  3.934 ft Static Water Column Height:  2.2 ft
Total Well Penetration Depth:  5. ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 5.306E-5 cm/sec y0 = 2.593 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-55.aqt
Date:  11/20/09 Time:  14:48:28

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-55
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  32.96 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-55)

Initial Displacement:  3.633 ft Static Water Column Height:  27.16 ft
Total Well Penetration Depth:  27.16 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0002658 cm/sec y0 = 2.715 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-55a.aqt
Date:  11/20/09 Time:  14:55:55

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-55a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  13.13 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-55a)

Initial Displacement:  0.458 ft Static Water Column Height:  13.13 ft
Total Well Penetration Depth:  13.13 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.001318 cm/sec y0 = 0.1322 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-56.aqt
Date:  11/20/09 Time:  14:59:38

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-56
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  30.24 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-56)

Initial Displacement:  1.971 ft Static Water Column Height:  30.04 ft
Total Well Penetration Depth:  30.04 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0005048 cm/sec y0 = 0.6045 ft



0. 16. 32. 48. 64. 80.
1.

10.

Time (min)

D
is

pl
ac

em
en

t (
ft)

BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-62.aqt
Date:  11/20/09 Time:  15:11:48

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-62
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  31.31 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-62)

Initial Displacement:  4.417 ft Static Water Column Height:  31.31 ft
Total Well Penetration Depth:  31.13 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.535E-6 cm/sec y0 = 3.807 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-62a.aqt
Date:  11/20/09 Time:  15:09:55

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-62a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  12.91 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-62a)

Initial Displacement:  1.69 ft Static Water Column Height:  12.91 ft
Total Well Penetration Depth:  12.91 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.003759 cm/sec y0 = 1.704 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-63.aqt
Date:  11/23/09 Time:  08:44:01

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-63
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  34.85 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-63)

Initial Displacement:  1.945 ft Static Water Column Height:  34.85 ft
Total Well Penetration Depth:  34.85 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.002119 cm/sec y0 = 1.435 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-65.aqt
Date:  11/23/09 Time:  08:47:54

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-65
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  32.6 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-65)

Initial Displacement:  2.078 ft Static Water Column Height:  32.6 ft
Total Well Penetration Depth:  32.6 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 4.418E-6 cm/sec y0 = 1.788 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-65a.aqt
Date:  11/23/09 Time:  08:52:28

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-65a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  15.42 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-65a)

Initial Displacement:  1.502 ft Static Water Column Height:  15.22 ft
Total Well Penetration Depth:  15.22 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.002358 cm/sec y0 = 1.475 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-66.aqt
Date:  11/23/09 Time:  09:19:08

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-66
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  26.17 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-66)

Initial Displacement:  2.718 ft Static Water Column Height:  26.17 ft
Total Well Penetration Depth:  26.17 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 8.5E-6 cm/sec y0 = 1.091 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-67.aqt
Date:  11/23/09 Time:  09:24:25

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-67
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  5.59 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-67)

Initial Displacement:  2.543 ft Static Water Column Height:  5.59 ft
Total Well Penetration Depth:  5.59 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 1.571E-5 cm/sec y0 = 0.5827 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-68.aqt
Date:  11/23/09 Time:  09:28:23

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-68
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  25.81 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-68)

Initial Displacement:  1.301 ft Static Water Column Height:  25.81 ft
Total Well Penetration Depth:  25.81 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001942 cm/sec y0 = 0.5176 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-88a.aqt
Date:  11/23/09 Time:  09:34:21

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-88a
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  18.26 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-88a)

Initial Displacement:  2.152 ft Static Water Column Height:  6.26 ft
Total Well Penetration Depth:  6.26 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001846 cm/sec y0 = 1.714 ft
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BULL RUN FOSSIL PLANT

Data Set:  Z:\172679015\Slug Test\AQTESOLV Files\STN-89.aqt
Date:  11/23/09 Time:  09:38:23

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  172679015
Location:  Bull Run
Test Well:  STN-89
Test Date:  11/6/09

AQUIFER DATA

Saturated Thickness:  13.03 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (STN-89)

Initial Displacement:  5.249 ft Static Water Column Height:  12.03 ft
Total Well Penetration Depth:  12.03 ft Screen Length:  5. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001472 cm/sec y0 = 2.632 ft



 

 

Appendix F 

Laboratory Testing 
Results 

• Attachment 1 – Natural 
Moisture Content Tests 

• Attachment 2 – Soil 
Classification Tests 

• Attachment 3 – Unit 
Weight (Density) Tests 

• Attachment 4 – 
Permeability Tests 

• Attachment 5 – 
Consolidated Undrained 
(CU) Tests 

• Attachment 6 – 
Unconsolidated 
Undrained (UU) Tests 

• Attachment 7 – 
Unconfined Compressive 
(UC) Tests 

• Attachment 8 – Direct 
Simple Shear (DSS) 
Tests 



 

 

Attachment 1 
Natural Moisture Content 
Tests 











































































































































































































 

 

Attachment 2 
Soil Classification Tests 





















































































































































































































































 

 

Attachment 3 
Unit Weight (Density) 
Tests 



































































































































































































































































 

 

Attachment 4 
Permeability Tests 
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HYDRAULIC CONDUCTIVITY

Project No. GTX-1494 Tested By JM
Project Name Bull Run Fossil Plant Test Date 10/12/2009
Boring No. STN-46P Reviewed By MM
Sample No. --- Review Date 10/16/2009
Sample Depth 7-7.3 Lab No. 2
Sample Description Gray ASH

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 57.9

Wet Unit Weight, pcf: 100.9

Dry Unit Weight, pcf: 63.9

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 2.2E-07

Remarks:
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HYDRAULIC CONDUCTIVITY

Project No. GTX-1494 Tested By JM
Project Name Bull Run Fossil Plant Test Date 10/12/2009
Boring No. STN-48P Reviewed By MM
Sample No. -- Review Date 10/17/2009
Sample Depth 28-28.3 ft Lab No. 3
Sample Description Gray fat clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 38.5

Wet Unit Weight, pcf: 107.0

Dry Unit Weight, pcf: 77.3

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 5.6E-08

Remarks:
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HYDRAULIC CONDUCTIVITY

Project No. GTX-1499 Tested By JM
Project Name Bull Run Fossil Plant Test Date 10/13/09
Boring No. STN-34P Reviewed By MM
Sample No. ---- Review Date 10/21/09
Sample Depth 40.2-40.6 ft Lab No. 1
Sample Description Gray ASH

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 42.8

Wet Unit Weight, pcf: 103.7

Dry Unit Weight, pcf: 72.6

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 1.4E-07

Remarks:



Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project Name Bull Run Fossil Plant (TVA) Project No. 172679015
Source STN-10, 45.2'-45.7' Test ID 12B
Visual Classification Silty Sand (SM), brown, moist, firm Prepared By BWT

Undisturbed XX Specific Gravity 2.68 ASTM D854-A Date 9-29-09

Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water LL NP PL NP PI NP

Selection and Preparation Comments:

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density, 
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
25 blows per layer.  The density was varied by reducing the height of the drop by the amount listed beside ''Compacted''.
The specimen was trimmed from the bottom two layers.

Initial 
Specimen 

Data

After 
Consolidation 

Data
After Test 

Data Final Pressures (psi)

Height (in.) 2.4726 2.3998 2.4013 Chamber 75

Diameter (in.) 2.7743 2.7762 Influent 70

Moisture Content (%) 20.7 20.2 Effluent 65Applied Head Difference (psi) 5

Dry Unit Weight (pcf) 106.6 109.6 Back Pressure Saturated to (psi) 65

Void Ratio 0.570 0.527 Maximum Effective Consolidation Stress (psi) 10

Degree of Saturation (%) 97.4 103.0 Minimum Effective Consolidation Stress (psi) 5

Trimmings MC (%) 19.1

Hydraulic Conductivity

Date
Clock 

(24H:M) Temp. °F Bottom Head
Top         

Head
Test Time 

(sec)
 k                   

(m/s)
 k                   

(cm/s)
k @ 20° C                

(m/s)
k @ 20° C                

(cm/s)

10-5-09 10:13 70.0 19.03 6.26 0 --- --- --- ---

10-5-09 10:14 70.0 18.73 6.62 6.00E+01 7.9E-08 7.9E-06 7.6E-08 7.6E-06

10-5-09 10:15 70.0 18.42 6.93 6.00E+01 7.4E-08 7.4E-06 7.2E-08 7.2E-06

10-5-09 10:16 70.0 18.08 7.26 6.00E+01 8.0E-08 8.0E-06 7.8E-08 7.8E-06

10-5-09 10:17 70.0 17.77 7.56 6.00E+01 7.4E-08 7.4E-06 7.2E-08 7.2E-06

Average  Hydraulic Conductivity @ 20° C (last 4 det erminations) m/s 7.46E-08 cm/s 7.46E-06

Average  Hydraulic Conductivity @ 20° C (last run) m /s 7.46E-08 cm/s 7.46E-06

Reviewed by:

A gradient of approximately 55.8  was used for this test. 
This gradient exceeds ASTM guidelines for maximum 
gradient, but was used to achieve the requestors 
desired test duration. Examination of the sample shows 
no signs of material loss or clogging that may affect 
test results.

Corrected Permeability vs. Time

1.0E-06

1.0E-05

1.0E-04

0.0 1.0 2.0 3.0 4.0 5.0
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K
 (
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)

File: frm_172679015_fhp_12b  Sheet: Report
Preparation Date 2-20-98
Revision Date 1-2008 Stantec Consulting Services Inc.

Laboratory Document
Prepared  By:JW

Approved By: TLK



Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project Name Bull Run Fossil Plant (TVA) Project No. 172679015
Source STN-51, 10.1'-10.6' Test ID 32B
Visual Classification Sandy Lean Clay (CL), brown, moist, firm Prepared By BWT

Undisturbed XX Specific Gravity 2.71 ASTM D854-A Date 9-29-09

Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water LL 37 PL 23 PI 14

Selection and Preparation Comments:

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density, 
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
25 blows per layer.  The density was varied by reducing the height of the drop by the amount listed beside ''Compacted''.
The specimen was trimmed from the bottom two layers.

Initial 
Specimen 

Data

After 
Consolidation 

Data
After Test 

Data Final Pressures (psi)

Height (in.) 2.4500 2.4156 2.4175 Chamber 75

Diameter (in.) 2.7987 2.7868 Influent 70

Moisture Content (%) 20.0 20.9 Effluent 65Applied Head Difference (psi) 5

Dry Unit Weight (pcf) 104.1 106.4 Back Pressure Saturated to (psi) 65

Void Ratio 0.625 0.590 Maximum Effective Consolidation Stress (psi) 10

Degree of Saturation (%) 86.9 96.1 Minimum Effective Consolidation Stress (psi) 5

Trimmings MC (%) 19.4

Hydraulic Conductivity

Date
Clock 

(24H:M) Temp. °F Bottom Head
Top         

Head
Test Time 

(sec)
 k                   

(m/s)
 k                   

(cm/s)
k @ 20° C                

(m/s)
k @ 20° C                

(cm/s)

10-5-09 10:11 70.0 18.60 6.60 0 --- --- --- ---

10-5-09 10:13 70.0 18.37 6.84 1.20E+02 2.8E-08 2.8E-06 2.7E-08 2.7E-06

10-5-09 10:15 70.0 18.15 7.07 1.20E+02 2.7E-08 2.7E-06 2.6E-08 2.6E-06

10-5-09 10:17 70.0 17.92 7.28 1.20E+02 2.6E-08 2.6E-06 2.6E-08 2.6E-06

10-5-09 10:19 70.0 17.70 7.51 1.20E+02 2.7E-08 2.7E-06 2.6E-08 2.6E-06

Average  Hydraulic Conductivity @ 20° C (last 4 det erminations) m/s 2.63E-08 cm/s 2.63E-06

Average  Hydraulic Conductivity @ 20° C (last run) m /s 2.63E-08 cm/s 2.63E-06

Reviewed by:

A gradient of approximately 56.3  was used for this test. 
This gradient exceeds ASTM guidelines for maximum 
gradient, but was used to achieve the requestors 
desired test duration. Examination of the sample shows 
no signs of material loss or clogging that may affect 
test results.

Corrected Permeability vs. Time
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File: frm_172679015_fhp_32b  Sheet: Report
Preparation Date 2-20-98
Revision Date 1-2008 Stantec Consulting Services Inc.

Laboratory Document
Prepared  By:JW

Approved By: TLK



Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project Name Bull Run Fossil Plant (TVA) Project No. 172679015
Source STN-59, 4.5'-6.5' Test ID 35
Visual Classification Lean Clay (CL), brown, moist, firm Prepared By BWT

Undisturbed XX Specific Gravity 2.69 ASTM D854-A Date 9-29-09

Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water

Selection and Preparation Comments:

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density, 
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
25 blows per layer.  The density was varied by reducing the height of the drop by the amount listed beside ''Compacted''.
The specimen was trimmed from the bottom two layers.

Initial 
Specimen 

Data

After 
Consolidation 

Data
After Test 

Data Final Pressures (psi)

Height (in.) 2.4611 2.4388 2.4430 Chamber 75

Diameter (in.) 2.7990 2.7937 Influent 70

Moisture Content (%) 24.5 25.7 Effluent 65Applied Head Difference (psi) 5

Dry Unit Weight (pcf) 98.1 99.2 Back Pressure Saturated to (psi) 65

Void Ratio 0.712 0.693 Maximum Effective Consolidation Stress (psi) 10

Degree of Saturation (%) 92.7 99.7 Minimum Effective Consolidation Stress (psi) 5

Trimmings MC (%) 22.3

Hydraulic Conductivity

Date
Clock 

(24H:M) Temp. °F Bottom Head
Top         

Head
Test Time 

(sec)
 k                   

(m/s)
 k                   

(cm/s)
k @ 20° C                

(m/s)
k @ 20° C                

(cm/s)

10-6-09 9:55 70.0 22.04 3.60 0 --- --- --- ---

10-6-09 11:03 70.0 21.76 3.88 4.08E+03 2.5E-10 2.5E-08 2.4E-10 2.4E-08

10-6-09 12:07 70.0 21.50 4.14 3.84E+03 2.4E-10 2.4E-08 2.4E-10 2.4E-08

10-6-09 13:19 70.0 21.21 4.42 4.32E+03 2.4E-10 2.4E-08 2.3E-10 2.3E-08

10-6-09 14:52 70.0 20.84 4.80 5.58E+03 2.5E-10 2.5E-08 2.4E-10 2.4E-08

Average  Hydraulic Conductivity @ 20° C (last 4 det erminations) m/s 2.38E-10 cm/s 2.38E-08

Average  Hydraulic Conductivity @ 20° C (last run) m /s 2.38E-10 cm/s 2.38E-08

Reviewed by:

A gradient of approximately 56.1  was used for this test. 
This gradient exceeds ASTM guidelines for maximum 
gradient, but was used to achieve the requestors 
desired test duration. Examination of the sample shows 
no signs of material loss or clogging that may affect 
test results.

Corrected Permeability vs. Time
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File: frm_172679015_fhp_35  Sheet: Report
Preparation Date 2-20-98
Revision Date 1-2008 Stantec Consulting Services Inc.

Laboratory Document
Prepared  By:JW

Approved By: TLK



Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project Name Bull Run Fossil Plant (TVA) Project No. 172679015
Source STN-10, 26.5'-28.5' Test ID 3B
Visual Classification Silt (ML), gray, moist, firm, fly ash Prepared By BWT

Undisturbed XX Specific Gravity 2.63 ASTM D854-A Date 9-29-09

Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water

Selection and Preparation Comments:

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density, 
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
25 blows per layer.  The density was varied by reducing the height of the drop by the amount listed beside ''Compacted''.
The specimen was trimmed from the bottom two layers.

Initial 
Specimen 

Data

After 
Consolidation 

Data
After Test 

Data Final Pressures (psi)

Height (in.) 2.4879 2.4243 2.4292 Chamber 75

Diameter (in.) 2.7800 2.7694 Influent 70

Moisture Content (%) 23.6 21.7 Effluent 65Applied Head Difference (psi) 5

Dry Unit Weight (pcf) 102.8 106.1 Back Pressure Saturated to (psi) 65

Void Ratio 0.597 0.547 Maximum Effective Consolidation Stress (psi) 10

Degree of Saturation (%) 103.9 104.4 Minimum Effective Consolidation Stress (psi) 5

Trimmings MC (%) 23.2

Hydraulic Conductivity

Date
Clock 

(24H:M) Temp. °F Bottom Head
Top         

Head
Test Time 

(sec)
 k                   

(m/s)
 k                   

(cm/s)
k @ 20° C                

(m/s)
k @ 20° C                

(cm/s)

10-8-09 9:21 70.0 22.21 3.27 0 --- --- --- ---

10-8-09 9:37 70.0 21.99 3.49 9.60E+02 3.3E-09 3.3E-07 3.2E-09 3.2E-07

10-8-09 9:53 70.0 21.76 3.71 9.60E+02 3.4E-09 3.4E-07 3.3E-09 3.3E-07

10-8-09 10:09 70.0 21.54 3.93 9.60E+02 3.3E-09 3.3E-07 3.3E-09 3.3E-07

10-8-09 10:25 70.0 21.32 4.15 9.60E+02 3.4E-09 3.4E-07 3.3E-09 3.3E-07

Average  Hydraulic Conductivity @ 20° C (last 4 det erminations) m/s 3.27E-09 cm/s 3.27E-07

Average  Hydraulic Conductivity @ 20° C (last run) m /s 3.27E-09 cm/s 3.27E-07

Reviewed by:

A gradient of approximately 55.5  was used for this test. 
This gradient exceeds ASTM guidelines for maximum 
gradient, but was used to achieve the requestors 
desired test duration. Examination of the sample shows 
no signs of material loss or clogging that may affect 
test results.

Corrected Permeability vs. Time
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Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project Name Bull Run Fossil Plant (TVA) Project No. 172679015
Source STN-62, 39.0'-41.0' Test ID 42A
Visual Classification Lean Clay with Sand (CL), brown, moist, firm Prepared By BWT

Undisturbed XX Specific Gravity 2.71 ASTM D854-A Date 9-29-09

Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water

Selection and Preparation Comments:

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density, 
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
25 blows per layer.  The density was varied by reducing the height of the drop by the amount listed beside ''Compacted''.
The specimen was trimmed from the bottom two layers.

Initial 
Specimen 

Data

After 
Consolidation 

Data
After Test 

Data Final Pressures (psi)

Height (in.) 2.4674 2.4292 2.4293 Chamber 75

Diameter (in.) 2.7997 2.7891 Influent 70

Moisture Content (%) 26.0 24.9 Effluent 65Applied Head Difference (psi) 5

Dry Unit Weight (pcf) 98.4 100.7 Back Pressure Saturated to (psi) 65

Void Ratio 0.720 0.681 Maximum Effective Consolidation Stress (psi) 10

Degree of Saturation (%) 97.8 99.2 Minimum Effective Consolidation Stress (psi) 5

Trimmings MC (%) 26.9

Hydraulic Conductivity

Date
Clock 

(24H:M) Temp. °F Bottom Head
Top         

Head
Test Time 

(sec)
 k                   

(m/s)
 k                   

(cm/s)
k @ 20° C                

(m/s)
k @ 20° C                

(cm/s)

10-8-09 9:20 70.0 22.24 3.21 0 --- --- --- ---

10-8-09 9:38 70.0 21.76 3.68 1.08E+03 1.6E-09 1.6E-07 1.5E-09 1.5E-07

10-8-09 9:56 70.0 21.30 4.16 1.08E+03 1.6E-09 1.6E-07 1.5E-09 1.5E-07

10-8-09 10:16 70.0 20.82 4.63 1.20E+03 1.4E-09 1.4E-07 1.4E-09 1.4E-07

10-8-09 10:35 70.0 20.35 5.10 1.14E+03 1.5E-09 1.5E-07 1.5E-09 1.5E-07

Average  Hydraulic Conductivity @ 20° C (last 4 det erminations) m/s 1.49E-09 cm/s 1.49E-07

Average  Hydraulic Conductivity @ 20° C (last run) m /s 1.49E-09 cm/s 1.49E-07

Reviewed by:

A gradient of approximately 55.9  was used for this test. 
This gradient exceeds ASTM guidelines for maximum 
gradient, but was used to achieve the requestors 
desired test duration. Examination of the sample shows 
no signs of material loss or clogging that may affect 
test results.

Corrected Permeability vs. Time
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Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project Name Bull Run Fossil Plant (TVA) Project No. 172679015
Source STN-68, 25.0'-27.0' Test ID 45
Visual Classification Lean Clay (CL), brown, moist, firm Prepared By BWT

Undisturbed XX Specific Gravity 2.68 ASTM D854-A Date 9-29-09

Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water

Selection and Preparation Comments:

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density, 
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
25 blows per layer.  The density was varied by reducing the height of the drop by the amount listed beside ''Compacted''.
The specimen was trimmed from the bottom two layers.

Initial 
Specimen 

Data

After 
Consolidation 

Data
After Test 

Data Final Pressures (psi)

Height (in.) 2.4616 2.4422 2.4450 Chamber 75

Diameter (in.) 2.8023 2.8011 Influent 70

Moisture Content (%) 25.1 25.3 Effluent 65Applied Head Difference (psi) 5

Dry Unit Weight (pcf) 98.9 99.6 Back Pressure Saturated to (psi) 65

Void Ratio 0.693 0.680 Maximum Effective Consolidation Stress (psi) 10

Degree of Saturation (%) 97.1 99.8 Minimum Effective Consolidation Stress (psi) 5

Trimmings MC (%) 24.7

Hydraulic Conductivity

Date
Clock 

(24H:M) Temp. °F Bottom Head
Top         

Head
Test Time 

(sec)
 k                   

(m/s)
 k                   

(cm/s)
k @ 20° C                

(m/s)
k @ 20° C                

(cm/s)

10-8-09 9:30 70.0 21.73 3.71 0 --- --- --- ---

10-8-09 9:45 70.0 21.50 3.94 9.00E+02 9.2E-10 9.2E-08 8.9E-10 8.9E-08

10-8-09 10:01 70.0 21.27 4.18 9.60E+02 8.8E-10 8.8E-08 8.6E-10 8.6E-08

10-8-09 10:24 70.0 20.93 4.55 1.38E+03 9.3E-10 9.3E-08 9.0E-10 9.0E-08

10-8-09 10:48 70.0 20.58 4.91 1.44E+03 8.9E-10 8.9E-08 8.7E-10 8.7E-08

Average  Hydraulic Conductivity @ 20° C (last 4 det erminations) m/s 8.81E-10 cm/s 8.81E-08

Average  Hydraulic Conductivity @ 20° C (last run) m /s 8.81E-10 cm/s 8.81E-08

Reviewed by:

A gradient of approximately 56.1  was used for this test. 
This gradient exceeds ASTM guidelines for maximum 
gradient, but was used to achieve the requestors 
desired test duration. Examination of the sample shows 
no signs of material loss or clogging that may affect 
test results.
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Hydraulic Conductivity of Saturated Porous Materials
Using a Flexible Wall Permeameter

ASTM D 5084-03

Project Name Bull Run Fossil Plant (TVA) Project No. 172679015
Source STN-10, 32.5'-34.5' Test ID 6B
Visual Classification Lean Clay (CL), brown, moist, firm Prepared By BWY

Undisturbed XX Specific Gravity 2.71 ASTM D854-A Date 9-29-09

Maximum Dry Density (pcf) Percent of Maximum
Permeant: De-aired tap water

Selection and Preparation Comments:

Specimens (if compacted) were compacted in a Proctor Mold as follows: The Maximum Dry Density was converted to Wet Density, 
this mass was divided by 4 (layers) and 3 of the 4 layers were compacted into the mold using a Proctor Hammer using
25 blows per layer.  The density was varied by reducing the height of the drop by the amount listed beside ''Compacted''.
The specimen was trimmed from the bottom two layers.

Initial 
Specimen 

Data

After 
Consolidation 

Data
After Test 

Data Final Pressures (psi)

Height (in.) 2.4561 2.3892 2.3906 Chamber 75

Diameter (in.) 2.7847 2.7702 Influent 70

Moisture Content (%) 21.5 20.1 Effluent 65Applied Head Difference (psi) 5

Dry Unit Weight (pcf) 106.1 110.2 Back Pressure Saturated to (psi) 65

Void Ratio 0.594 0.535 Maximum Effective Consolidation Stress (psi) 10

Degree of Saturation (%) 98.2 101.7 Minimum Effective Consolidation Stress (psi) 5

Trimmings MC (%) 21.4

Hydraulic Conductivity

Date
Clock 

(24H:M) Temp. °F Bottom Head
Top         

Head
Test Time 

(sec)
 k                   

(m/s)
 k                   

(cm/s)
k @ 20° C                

(m/s)
k @ 20° C                

(cm/s)

10-5-09 13:29 70.0 21.66 3.81 0 --- --- --- ---

10-5-09 13:44 70.0 21.44 4.04 9.00E+02 9.0E-10 9.0E-08 8.7E-10 8.7E-08

10-5-09 14:00 70.0 21.21 4.28 9.60E+02 8.8E-10 8.8E-08 8.6E-10 8.6E-08

10-5-09 14:23 70.0 20.86 4.63 1.38E+03 9.2E-10 9.2E-08 8.9E-10 8.9E-08

10-5-09 14:47 70.0 20.52 4.98 1.44E+03 8.7E-10 8.7E-08 8.5E-10 8.5E-08

Average  Hydraulic Conductivity @ 20° C (last 4 det erminations) m/s 8.66E-10 cm/s 8.66E-08

Average  Hydraulic Conductivity @ 20° C (last run) m /s 8.66E-10 cm/s 8.66E-08

Reviewed by:

A gradient of approximately 56.2  was used for this test. 
This gradient exceeds ASTM guidelines for maximum 
gradient, but was used to achieve the requestors 
desired test duration. Examination of the sample shows 
no signs of material loss or clogging that may affect 
test results.
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Attachment 5 
Consolidated Undrained 
(CU) Tests 





































































































































































 

 

Attachment 6 
Unconsolidated 
Undrained (UU) Tests 



































 

 

Attachment 7 
Unconfined Compressive 
(UC) Tests 

















 

 

Attachment 8 
Direct Simple Shear 
(DSS) Tests 



















































 

 

Appendix G 

SPT Correlation Tables 
and Mohr Plots 

• Attachment 1 – 
Effective Stress (Mohr) 
P-Q Plots 

• Attachment 2 – SPT 
Correlation Tables 



 

 

Attachment 1 
Effective Stress (Mohr)  
P-Q Plots 
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- The "shear wave velocity" of a soil represents the speed at which any shear wave will travel within this    
soil (or medium).

- The shear wave velocity at specific depths is measured by inducing a shear wave at surface and 
measuring the arrival time of the wave at depth.

- The incremental Vs values were calculated as

where L2 and L1 are the shear wave travel length at two depths and t2 and t1 are the arrival times of the
waves on the trace plots for the two corresponding depths.
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measuring the arrival time of the wave at depth.

- The incremental Vs values were calculated as

where L2 and L1 are the shear wave travel length at two depths and t2 and t1 are the arrival times of the
waves on the trace plots for the two corresponding depths.
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- The shear wave velocity at specific depths is measured by inducing a shear wave at surface and 
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- The incremental Vs values were calculated as

where L2 and L1 are the shear wave travel length at two depths and t2 and t1 are the arrival times of the
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SCPTu Results
SCPTu N60 Values
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SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
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Elevation: 809.00 ft Test Date: July 22, 2009

SCPTu Start Elevation: 809.00 ft Project No. 172679015

Groundwater Elevation: 808.50 ft

Client: TVA

Project: Bull Run  Fossil Plant

Soil

Profile

STN-49Stantec Consulting 
Inc.

800.0

805.0

810.0

0 2500 5000

qqqqt
Corrected Tip Stress (psi)

0 25 50

ffffs
Sleeve Stress (psi)

0 5 10

Rffff
Ratio (%)

-50 0 50 100 150

u2
Pore Pressure (psi)

0 10

SBT

-Fat Clay
-Fly ash

-Bottom ash

Class Fr: Friction Ratio Classification (Robertson 1990)
760.0

765.0

770.0

775.0

780.0

785.0

790.0

795.0

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

-Bottom ash

-Fly ash

-Lean Clay



SCPTu Results
SCPTu N60 Values
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SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 826.00 ft Test Date: August 5, 2009

SCPTu Start Elevation: 811.00 ft Project No. 172679015

Groundwater Elevation: 809.60 ft

Client: TVA

Project: Bull Run 

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  

D:\CPT-BR\STN-48\STN-48.xlsm



SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 808.00 ft Test Date: July 24, 2009

SCPTu Start Elevation: 808.00 ft Project No. 172679015

Groundwater Elevation: 806.90 ft

Client: TVA

Project: Bull Run  Fossil Plant
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  

D:\CPT-BR\STN-46\STN-46.xlsm



SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 826.00 ft Test Date: August 5, 2009

SCPTu Start Elevation: 801.00 ft Project No. 172679015

Groundwater Elevation: 810.70 ft

Client: TVA

Project: Bull Run 

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su

790.0

795.0

800.0

805.0

810.0

0 10 20 30 40 50 60 70 80 90 100

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Undrained Shear Strength, Su (psi)

D:\CPT-BR\STN-34\STN-34.xlsm

Project No. 172679015

STN-34

760.0

765.0

770.0

775.0

780.0

785.0

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Upper Bound Nkt   =  10

Lower Bound Nkt    =  20

Shear Vane Results

D:\CPT-BR\STN-34\STN-34.xlsm



SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Coefficient of Consolidation
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Elevation: 826.00 ft Test Date: August 5, 2009

SCPTu Start Elevation: 801.00 ft Project No. 172679015

Groundwater Elevation: 806.00 ft

Client: TVA

Project: Bull Run 

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 821.00 ft Test Date: August 7, 2009

SCPTu Start Elevation: 796.00 ft Project No. 172679015

Groundwater Elevation: 806.90 ft

Client: TVA

Project: Bull Run  Fossil Plant
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SCPTu Results
SCPTu N60 Values
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Slope Stability

Saturated
Unit Weight
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Lean Clay (Alluvium)

Cross-Section D-D'
Bottom Ash Disposal Area 1

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Modified Spencer 
File Name: Section D-D' existing conditions (Perimeter Dike Failure).gsz

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Factor of Safety: 2.1
Center: (59.188, 839.874) ft
Radius: 29.08809 ft
Minimum Slip Surface Depth: 10 ft

Existing Conditions

Clinch River Elevation @ 795 ft MSL
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Slope Stability
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Cross-Section D-D'
Bottom Ash Disposal Area 1

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Modified Spencer 
File Name: Section D-D' existing conditions.gsz

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Factor of Safety: 1.4
Center: (134.162, 858.475) ft
Radius: 13.78136 ft
Minimum Slip Surface Depth: 5 ft
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Clinch River Elevation @ 795 ft MSL
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Slope Stability
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February 2010
Method: Modified Spencer 
File Name: Section D-D' with slope regrade to 2.5H to1V.gsz

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Radius: 16.26878 ft
Minimum Slip Surface Depth: 5 ft
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Method: Steady-State Seepage
File Name: Section F-F' existing conditions.gsz
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Vertical Gradient Contours

Distance (ft)

-50 0 50 100 150 200 250 300 350 400 450

E
le

va
tio

n 
(f

t)

760
765
770
775
780
785
790
795
800
805
810
815
820
825
830
835
840
845
850



  800    802  
  804  

  8
06  

  808  

  810  

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Pore Water Pressure Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Slope Stability
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February 2010
Method: Modified Spencer
File Name: Section F-F' existing conditions.gsz

Factor of Safety: 1.4
Center: (220.598, 829.443) ft
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Minimum Slip Surface Depth: 5 ft
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Cross-Section F-F'
Gypsum Disposal Area 2A / Bottom Ash Disposal Area 1 

Bull Run Fossil Plant
Tennessee Valley Authority
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Sand (Alluvium)

SEEP/W Analysis

Proposed Ash Dikes Slopes Laid Back to 3:1 Above El evation 810'

February 2010
Method: Steady-State Seepage
File Name: Section F-F' Laid Back.gsz
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Vertical Gradient Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

STN-25

STN-24

STN-20

Ash Dike

Ash Dike

Sluiced Fly AshLean Clay (Fill)
Lean Clay (Fill)

Sluiced Fly Ash
Lean Clay (Fill)

Bottom Ash Base

Silt (Alluvium)
Lean Clay (Alluvium)

Sand (Alluvium)

Cross-Section F-F'
Gypsum Disposal Area 2A / Bottom Ash Disposal Area 1 

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type
Ash Dike
Sluiced Fly Ash
Lean Clay (Fill)
Bottom Ash Base
Silt (Alluvium)
Lean Clay (Alluvium)
Sand (Alluvium)

SEEP/W Analysis

Proposed Ash Dikes Slopes Laid Back to 3:1 Above El evation 810'

February 2010
Method: Steady-State Seepage
File Name: Section F-F' Laid Back.gsz
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Cross-Section F-F'
Gypsum Disposal Area 2A / Bottom Ash Disposal Area 1 

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type
Ash Dike
Sluiced Fly Ash
Lean Clay (Fill)
Bottom Ash Base
Silt (Alluvium)
Lean Clay (Alluvium)
Sand (Alluvium)

SEEP/W Analysis

Proposed Ash Dikes Slopes Laid Back to 3:1 Above El evation 810'

February 2010
Method: Steady-State Seepage
File Name: Section F-F' Laid Back.gsz

Ksat (ft/s)
6.5e-008  
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Kratio 
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Pore Water Pressure Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Cross-Section F-F'
Gypsum Disposal Area 2A / Bottom Ash Disposal Area 1 

Bull Run Fossil Plant
Tennessee Valley Authority

Slope Stability

Material Type
Ash Dike
Sluiced Fly Ash
Lean Clay (Fill)
Bottom Ash Base
Silt (Alluvium)
Lean Clay (Alluvium)
Sand (Alluvium)

February 2010
Method: Modified Spencer
File Name: Section F-F' Slope Regrade.gsz

Factor of Safety: 2.3
Center: (219.075, 840.702) ft
Radius: 30.828 ft
Minimum Slip Surface Depth: 5 ft
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Proposed Ash Dikes Slopes Laid Back to 3H:1V Above Elevation 810'
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Non-Global Failure

Proposed Slope Regrade to 3H:1V
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' existing conditions (global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46
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Bottom Ash Drainage Layer

Lean Clay (Fill)

Subsurface Profile and Boundary Conditions
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' existing conditions (global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
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6.5e-005 

Kratio 
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Bottom Ash Drainage Layer

Lean Clay (Fill)

Vertical Gradient Contours
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' existing conditions (global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
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6.5e-005 
6.5e-005 

Kratio 
0.02             
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Bottom Ash Drainage Layer
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' existing conditions (global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
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Wsat (ft3/ft3)
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Bottom Ash Drainage Layer

Lean Clay (Fill)

Pore Water Pressure Contours
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 
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Bottom Ash Drainage Layer

Slope Stability dMin=20

February 2010
Method: Modified Spencer 
File Name: Section I-I' existing conditions (global).gsz

Factor of Safety: 1.2
Center: (390.5, 849.25) ft
Radius: 45.95482 ft
Minimum Slip Surface Depth: 20 ft

Moist
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Unit Weight
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Existing Conditions
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Slope Stability

February 2010
Method: Modified Spencer 
File Name: Section I-I' existing conditions (global).gsz

Factor of Safety: 1.0
Center: (390.5, 844.25) ft
Radius: 33.17688 ft
Minimum Slip Surface Depth: 10 ft

Existing Conditions
Non-Global Failure (Perimeter Dike)
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Bottom Ash Drainage Layer
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 
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Bottom Ash Drainage Layer

Slope Stability (Ash Failure)

February 2010
Method: Modified Spencer 
File Name: Section I-I' existing conditions (global).gsz

Factor of Safety: 1.1
Center: (488.286, 838.489) ft
Radius: 37.40835 ft
Minimum Slip Surface Depth: 20 ft
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (316.5,779.5) 
    Total Head = 795 ft
    At (317.14,773.22)
    Total Head = 796.05 ft
    dH =  1.05 ft     dl =  6.28 ft 
     i = 0.167  i(criticial) = 1.0
     FSpiping = 6.0

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 
Rip Rap 

Ksat (ft/s)
1.6076e-005  
2.297e-007  
5.3477e-006
1.64e-006 
4.59e-007
6.5e-005 
6.5e-005 
0.01 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 
1 

Wsat (ft3/ft3)
0.46
0.41
0.23
0.39
0.41
0.46
0.46
0.4

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' buttress.gsz

Proposed Rip-Rap

Lean Clay (Fill)

Subsurface Profile and Boundary Conditions
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (316.5,779.5) 
    Total Head = 795 ft
    At (317.14,773.22)
    Total Head = 796.05 ft
    dH =  1.05 ft     dl =  6.28 ft 
     i = 0.167  i(criticial) = 1.0
     FSpiping = 6.0

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 
Rip Rap 

Ksat (ft/s)
1.6076e-005  
2.297e-007  
5.3477e-006
1.64e-006 
4.59e-007
6.5e-005 
6.5e-005 
0.01 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 
1 

Wsat (ft3/ft3)
0.46
0.41
0.23
0.39
0.41
0.46
0.46
0.4

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' buttress.gsz

Proposed Rip-Rap

Lean Clay (Fill)

Vertical Gradient Contours
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (316.5,779.5) 
    Total Head = 795 ft
    At (317.14,773.22)
    Total Head = 796.05 ft
    dH =  1.05 ft     dl =  6.28 ft 
     i = 0.167  i(criticial) = 1.0
     FSpiping = 6.0

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 
Rip Rap 

Ksat (ft/s)
1.6076e-005  
2.297e-007  
5.3477e-006
1.64e-006 
4.59e-007
6.5e-005 
6.5e-005 
0.01 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 
1 

Wsat (ft3/ft3)
0.46
0.41
0.23
0.39
0.41
0.46
0.46
0.4

Proposed Rip-Rap Buttress
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Proposed Rip-Rap

Lean Clay (Fill)

Total Head Contours

Distance (ft)
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (316.5,779.5) 
    Total Head = 795 ft
    At (317.14,773.22)
    Total Head = 796.05 ft
    dH =  1.05 ft     dl =  6.28 ft 
     i = 0.167  i(criticial) = 1.0
     FSpiping = 6.0

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 
Rip Rap 

Ksat (ft/s)
1.6076e-005  
2.297e-007  
5.3477e-006
1.64e-006 
4.59e-007
6.5e-005 
6.5e-005 
0.01 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 
1 

Wsat (ft3/ft3)
0.46
0.41
0.23
0.39
0.41
0.46
0.46
0.4

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' buttress.gsz

Proposed Rip-Rap

Lean Clay (Fill)

Pore Water Pressure Contours

Distance (ft)
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 
Rip Rap 

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' buttress.gsz

Proposed Rip-Rap

Lean Clay (Fill)

Slope Stability dMin=15

February 2010
Method: Modified Spencer 
File Name: Section I-I' buttress.gsz

Factor of Safety: 1.5
Center: (372.5, 853.75) ft
Radius: 50.08418 ft
Minimum Slip Surface Depth: 15 ft

Moist
Unit Weight
100
125
135
112
123
100
100
115

Saturated
Unit Weight
105
126
135
112
123
105
105
115

Cohesion
0
0
0
0
0
0
0
0

Friction Angle
25
33
40
33
31
33
33
40

Global Failure

Distance (ft)
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Embankment Regrade.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Embankment Regrade.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Subsurface Profile and Boundary Conditions

Proposed Embankment Regrade 3H:1V

Proposed Embankment Regrade 3H:1V
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Embankment Regrade.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Embankment Regrade.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Vertical Gradient Contours

Proposed Embankment Regrade 3H:1V

Proposed Embankment Regrade 3H:1V
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Embankment Regrade.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46
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Bottom Ash Drainage Layer

Lean Clay (Fill)

Total Head Contours

Proposed Embankment Regrade 3H:1V

Proposed Embankment Regrade 3H:1V
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Embankment Regrade.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 797.77 ft
    dH =  2.77 ft     dl =  5.07 ft 
     i = 0.546  i(criticial) = 1.0
     FSpiping = 1.8

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46
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Bottom Ash Drainage Layer

Lean Clay (Fill)

Pore Water Pressure Contours

Proposed Embankment Regrade 3H:1V

Proposed Embankment Regrade 3H:1V
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Embankment Regrade.gsz

Bottom Ash Drainage Layer

Slope Stability (Ash Failure)

February 2010
Method: Modified Spencer 
File Name: Section I-I' Embankment Regrade.gsz

Factor of Safety: 1.6
Center: (482.296, 855.842) ft
Radius: 39.01048 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
100
125
135
112
123
100
100

Saturated
Unit Weight
105
126
135
112
123
105
105

Cohesion
0
0
0
0
0
0
0

Friction Angle
25
33
40
33
31
33
33

Proposed Embankment Regrade 3H:1V
              Non-Global Failure

Proposed Embankment Regrade 3H:1V
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' 30' Deep Slurry Wall.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.91 ft
    dH =  1.91 ft     dl =  5.07 ft 
     i = 0.377 i(critical) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 30 Ft Deep Slurry Wall to Elevation 780'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' 30' Deep Slurry Wall.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Subsurface Profile and Boundary Conditions

Proposed Slurry Wall
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' 30' Deep Slurry Wall.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.91 ft
    dH =  1.91 ft     dl =  5.07 ft 
     i = 0.377 i(critical) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 30 Ft Deep Slurry Wall to Elevation 780'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' 30' Deep Slurry Wall.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Vertical Gradient Contours

Proposed Slurry Wall
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' 30' Deep Slurry Wall.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.91 ft
    dH =  1.91 ft     dl =  5.07 ft 
     i = 0.377 i(critical) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 30 Ft Deep Slurry Wall to Elevation 780'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' 30' Deep Slurry Wall.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Total Head Contours

Proposed Slurry Wall
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' 30' Deep Slurry Wall.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.91 ft
    dH =  1.91 ft     dl =  5.07 ft 
     i = 0.377 i(critical) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 30 Ft Deep Slurry Wall to Elevation 780'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' 30' Deep Slurry Wall.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Pore Water Pressure Contours

Proposed Slurry Wall
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STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Proposed 30 Ft Deep Slurry Wall to Elevation 780'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' 30' Deep Slurry Wall.gsz

Bottom Ash Drainage Layer
Proposed Slurry Wall

Slope Stability dMin=20

February 2010
Method: Modified Spencer 
File Name: Section I-I' 30' Deep Slurry Wall.gsz

Factor of Safety: 1.5
Center: (381.5, 855.25) ft
Radius: 50.52097 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
100
125
135
112
123
100
100

Saturated
Unit Weight
105
126
135
112
123
105
105

Cohesion
0
0
0
0
0
0
0

Friction Angle
25
33
40
33
31
33
33

Global Failure
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STN-41

STN-40

STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 830 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.89 ft
    dH =  1.89 ft     dl =  5.07 ft 
     i = 0.373 i(criticial) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 3H:1V Upper Dike Regrade and 30' Slurry Wa ll with Pool at Elevation 830'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Subsurface Profile and Boundary Conditions

Proposed Slurry Wall
Proposed 3H:1V Regrade
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 830 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.89 ft
    dH =  1.89 ft     dl =  5.07 ft 
     i = 0.373 i(criticial) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 3H:1V Upper Dike Regrade and 30' Slurry Wa ll with Pool at Elevation 830'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Vertical Gradient Contours

Proposed Slurry Wall
Proposed 3H:1V Regrade
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STN-39

Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 830 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.89 ft
    dH =  1.89 ft     dl =  5.07 ft 
     i = 0.373 i(criticial) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 3H:1V Upper Dike Regrade and 30' Slurry Wa ll with Pool at Elevation 830'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Total Head Contours

Proposed Slurry Wall
Proposed 3H:1V Regrade
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 830 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

SEEP/W Analysis

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (385,794) 
    Total Head = 795 ft
    At (385.90,789.93)
    Total Head = 796.89 ft
    dH =  1.89 ft     dl =  5.07 ft 
     i = 0.373 i(criticial) = 1.0
     FSpiping = 2.7

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Ksat (ft/s)
1.6e-005  
2.3e-007  
5.3e-006
1.6e-006 
4.6e-007
6.5e-005 
6.5e-005 

Kratio 
0.02             
0.1           
0.02 
0.02 
0.05 
0.04 
0.1 

Wsat (ft3/ft3)
0.46
0.41
0.39
0.39
0.41
0.46
0.46

Proposed 3H:1V Upper Dike Regrade and 30' Slurry Wa ll with Pool at Elevation 830'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Bottom Ash Drainage Layer

Lean Clay (Fill)

Pore Water Pressure Contours

Proposed Slurry Wall
Proposed 3H:1V Regrade
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Clayey Sand (Alluvium)

Clinch River Elevation @ 795 ft MSL

Gravel (Alluvium)

Gypsum Disposal Area Pool Elevation @ 830 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Alluvium)

Sluiced Fly Ash

Ash Dike

Lean Clay (Fill)

Lean Clay (Fill)

Bottom Ash Base

Cross-Section I-I'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Gravel (Alluvium) 
Clayey Sand (Alluvium) 
Lean Clay (Alluvium) 
Bottom Ash Base 
Ash Dike 

Proposed 3H:1V Upper Dike Regrade and 30' Slurry Wa ll with Pool at Elevation 830'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect I-I'\Slope\Header\Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Bottom Ash Drainage Layer
Proposed Slurry Wall

Proposed 3H:1V Regrade

Slope Stability dMin=20

February 2010
Method: Modified Spencer 
File Name: Section I-I' Dike Regrade & Slurry Wall with Pool at 830'.gsz

Factor of Safety: 1.6
Center: (386, 856) ft
Radius: 51.28833 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
100
125
135
112
123
100
100

Saturated
Unit Weight
105
126
135
112
123
105
105

Cohesion
0
0
0
0
0
0
0

Friction Angle
25
33
40
33
31
33
33

Global Failure

Distance (ft)

275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800

E
le

va
tio

n 
(f

t)

750
755
760
765
770
775
780
785
790
795
800
805
810
815
820
825
830
835
840
845



STN-47

STN-48

STN-49

Cross-Section K-K'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Silt

Silty Sand to Sandy Silt

Bottom Ash Drainage Layer

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1A.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.46
0.39
0.41
0.39
0.46

Piping Potential
    Maximum Exit Gradient occurs at (387.33,808.25) 
    Total Head = 808.25 ft
    At (387.41,802.10)
    Total Head = 810.58 ft
    dH =  2.25 ft     dl =  6.15 ft 
     i = 0.379    i(criticial) = 0.708
     FSpiping = 1.9
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Existing Condition
Subsurface Profile and Boundary Conditions
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Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1A.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.46
0.39
0.41
0.39
0.46

Piping Potential
    Maximum Exit Gradient occurs at (387.33,808.25) 
    Total Head = 808.25 ft
    At (387.41,802.10)
    Total Head = 810.58 ft
    dH =  2.25 ft     dl =  6.15 ft 
     i = 0.379    i(criticial) = 0.708
     FSpiping = 1.9
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Existing Condition
Vertical Gradient Contours
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Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1A.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.46
0.39
0.41
0.39
0.46

Piping Potential
    Maximum Exit Gradient occurs at (387.33,808.25) 
    Total Head = 808.25 ft
    At (387.41,802.10)
    Total Head = 810.58 ft
    dH =  2.25 ft     dl =  6.15 ft 
     i = 0.379    i(criticial) = 0.708
     FSpiping = 1.9
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Existing Condition
Total Head Contours
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Pool Elevation @ 825 ft MSL
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Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1A.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.46
0.39
0.41
0.39
0.46

Piping Potential
    Maximum Exit Gradient occurs at (387.33,808.25) 
    Total Head = 808.25 ft
    At (387.41,802.10)
    Total Head = 810.58 ft
    dH =  2.25 ft     dl =  6.15 ft 
     i = 0.379    i(criticial) = 0.708
     FSpiping = 1.9
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Existing Condition
Pore Water Pressure Contours
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Bull Run Fossil Plant
Tennessee Valley Authority

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Silt

Silty Sand to Sandy Silt

Bottom Ash Drainage Layer
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Pool Elevation @ 825 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Slope Stability

February 2010
Method: Modified Spencer 
File Name: 1A.gsz
(See workplan for file name convention)

Factor of Safety: 1.2
Center: (380, 855) ft
Radius: 53.802 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
100
106
123
108
100

Saturated
Unit Weight
105
107
123
109
105

Cohesion
0
0
0
0
0

Friction Angle
33
29
31
28
25
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Existing Condition
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Bull Run Fossil Plant
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Bottom Ash Drainage Layer

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1B.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 808.91 ft
    At (372.15,807.12)
    Total Head = 810.92 ft
    dH =  2.01 ft     dl =  3.88 ft 
     i = 0.518   i(criticial) = 0.708
     FSpiping = 1.37
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Proposed Buttress to Elev. 811'

Proposed Riprap Buttress

Pore Water Pressure Contours
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Pool Elevation @ 825 ft MSL
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Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1B.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 808.91 ft
    At (372.15,807.12)
    Total Head = 810.92 ft
    dH =  2.01 ft     dl =  3.88 ft 
     i = 0.518   i(criticial) = 0.708
     FSpiping = 1.37
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Proposed Buttress to Elev. 811'

Proposed Riprap Buttress

Vertical Gradient Contours
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Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1B.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 808.91 ft
    At (372.15,807.12)
    Total Head = 810.92 ft
    dH =  2.01 ft     dl =  3.88 ft 
     i = 0.518   i(criticial) = 0.708
     FSpiping = 1.37
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Proposed Buttress to Elev. 811'

Proposed Riprap Buttress

Total Head Contours
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Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1B.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 808.91 ft
    At (372.15,807.12)
    Total Head = 810.92 ft
    dH =  2.01 ft     dl =  3.88 ft 
     i = 0.518   i(criticial) = 0.708
     FSpiping = 1.37
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Proposed Buttress to Elev. 811'

Proposed Riprap Buttress

Pore Water Pressure Contours
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Cross-Section K-K'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority
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Bottom Ash Drainage Layer

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Slope Stability

February 2010
Method: Modified Spencer 
File Name: 1B.gsz
(See workplan for file name convention)

Factor of Safety: 1.7
Center: (357.5, 850) ft
Radius: 32.66393 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
100
106
123
108
100

Saturated
Unit Weight
105
107
123
109
105

Cohesion
0
0
0
0
0

Friction Angle
33
29
31
28
25
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Proposed Buttress to Elev. 811'

Proposed Riprap Buttress
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Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Silt

Silty Sand to Sandy Silt

Bottom Ash Drainage Layer

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1C.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 809.11 ft
    At (372.15,807.12)
    Total Head = 811.9 ft
    dH =  2.79 ft     dl =  3.88 ft 
     i = 0.719   i(criticial) = 0.708
     FSpiping = 0.98
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Proposed Buttress to Elev. 811' (Gypsum Area Pool E lev. 830')

Proposed Riprap Buttress

Subsurface Profile and Boundary Conditions
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Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1C.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 809.11 ft
    At (372.15,807.12)
    Total Head = 811.9 ft
    dH =  2.79 ft     dl =  3.88 ft 
     i = 0.719   i(criticial) = 0.708
     FSpiping = 0.98
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Proposed Buttress to Elev. 811' (Gypsum Area Pool E lev. 830')

Proposed Riprap Buttress

Vertical Gradient Contours
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Ash Pond
Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1C.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 809.11 ft
    At (372.15,807.12)
    Total Head = 811.9 ft
    dH =  2.79 ft     dl =  3.88 ft 
     i = 0.719   i(criticial) = 0.708
     FSpiping = 0.98
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Proposed Buttress to Elev. 811' (Gypsum Area Pool E lev. 830')

Proposed Riprap Buttress
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STN-47
STN-48

STN-49

Cross-Section K-K'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Silt

Silty Sand to Sandy Silt

Bottom Ash Drainage Layer

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 1C.gsz
(See workplan for file name convention)

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Ksat (ft/s)
6.5e-008  
0.00226  
4.59e-007 
6.95e-005 
1.6076e-005 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Kratio 
0.04             
0.05           
0.05 
0.05 
0.02 

Wsat (ft3/ft3)
0.36
0.21
0.26
0.21
0.46

Piping Potential
    Maximum Exit Gradient occurs at (373.45,811) 
    Total Head = 809.11 ft
    At (372.15,807.12)
    Total Head = 811.9 ft
    dH =  2.79 ft     dl =  3.88 ft 
     i = 0.719   i(criticial) = 0.708
     FSpiping = 0.98
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Proposed Buttress to Elev. 811' (Gypsum Area Pool E lev. 830')

Proposed Riprap Buttress

Pore Water Pressure Contours
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STN-47
STN-48

STN-49

Cross-Section K-K'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Silt

Silty Sand to Sandy Silt

Bottom Ash Drainage Layer

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

Ash Pond
Pool Elevation @ 806.5 ft MSL

Material Type              
Ash Dike 
Silty Sand to Sandy Silt (Alluvium)  
Lean Clay (Alluvium) 
Silt (Alluvium) 
Sluiced Fly Ash 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Slope Stability

February 2010
Method: Modified Spencer 
File Name: 1C.gsz
(See workplan for file name convention)

Factor of Safety: 1.5
Center: (357.5, 850) ft
Radius: 30.56362 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
100
106
123
108
100

Saturated
Unit Weight
105
107
123
109
105

Cohesion
0
0
0
0
0

Friction Angle
33
29
31
28
25
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Proposed Buttress to Elev. 811' (Gypsum Area Pool E lev. 830')

Proposed Riprap Buttress
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Existing Condition

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: 2A.gsz
(See Workplan for file name convention)
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Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike

Ksat 
4.593e-007
1.61e-005
6.5e-008

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Kratio 
0.05
0.02
0.04

Wsat
0.41
0.46
0.46

Piping Potential
    Maximum Exit Gradient occurs at (400,800) 
    Total Head = 806.50 ft
    At (399.44,796.39)
    Total Head = 807.50 ft
    dH =  1.0 ft     dl =  3.61 ft 
     i = 0.277    i(criticial) = 0.708
     FSpiping = 2.6

Subsurface Profile and Boundary Conditions
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Existing Condition

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: 2A.gsz
(See Workplan for file name convention)
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Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike

Ksat 
4.593e-007
1.61e-005
6.5e-008

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Kratio 
0.05
0.02
0.04

Wsat
0.41
0.46
0.46

Piping Potential
    Maximum Exit Gradient occurs at (400,800) 
    Total Head = 806.50 ft
    At (399.44,796.39)
    Total Head = 807.50 ft
    dH =  1.0 ft     dl =  3.61 ft 
     i = 0.277    i(criticial) = 0.708
     FSpiping = 2.6

Vertical Gradient Contours
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Existing Condition

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: 2A.gsz
(See Workplan for file name convention)
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Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike

Ksat 
4.593e-007
1.61e-005
6.5e-008

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Kratio 
0.05
0.02
0.04

Wsat
0.41
0.46
0.46

Piping Potential
    Maximum Exit Gradient occurs at (400,800) 
    Total Head = 806.50 ft
    At (399.44,796.39)
    Total Head = 807.50 ft
    dH =  1.0 ft     dl =  3.61 ft 
     i = 0.277    i(criticial) = 0.708
     FSpiping = 2.6

Total Head Contours
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
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STN-46

Existing Condition

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: 2A.gsz
(See Workplan for file name convention)
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Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike

Ksat 
4.593e-007
1.61e-005
6.5e-008

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Kratio 
0.05
0.02
0.04

Wsat
0.41
0.46
0.46

Piping Potential
    Maximum Exit Gradient occurs at (400,800) 
    Total Head = 806.50 ft
    At (399.44,796.39)
    Total Head = 807.50 ft
    dH =  1.0 ft     dl =  3.61 ft 
     i = 0.277    i(criticial) = 0.708
     FSpiping = 2.6

Pore Water Pressure Contours
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Existing Condition

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Slope Stability

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority
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Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

Cohesion
0
0
0

Friction Angle
31
25
33

February 2010
Method: Modified Spencer 
File Name: 2A.gsz
(See workplan for file name convention)

Factor of Safety: 1.1
Center: (390, 832.2) ft
Radius: 35.877 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
123
100
100

Saturated
Unit Weight
123
105
105

Distance  (ft)
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2B.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.73 ft
    dH =  0.23 ft     dl =  5.72 ft 
     i = 0.04   i(criticial) = 0.708
     FSpiping = 17.7

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)
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Subsurface Profile and Boundary Conditions
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Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2B.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.73 ft
    dH =  0.23 ft     dl =  5.72 ft 
     i = 0.04   i(criticial) = 0.708
     FSpiping = 17.7

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)
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Vertical Gradient Contours
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Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2B.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.73 ft
    dH =  0.23 ft     dl =  5.72 ft 
     i = 0.04   i(criticial) = 0.708
     FSpiping = 17.7

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)
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Total Head Contours
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Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2B.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.73 ft
    dH =  0.23 ft     dl =  5.72 ft 
     i = 0.04   i(criticial) = 0.708
     FSpiping = 17.7

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)
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Pore Water Pressure Contours
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
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Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 825 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Proposed Buttress to Elev. 811'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)
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Slope Stability (Slope Failure)

February 2010
Method: Modified Spencer 
File Name: 2B.gsz
(See workplan for file name convention)

Moist
Unit Weight
123
100
100
115

Saturated
Unit Weight
123
105
105
115

Cohesion
0
0
0
0

Friction Angle
31
25
33
40

Factor of Safety: 2.3
Center: (350.966, 843.553) ft
Radius: 39.00674 ft
Minimum Slip Surface Depth: 10 ft
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2C.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88) 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.79 ft
    dH =  0.29 ft     dl =  5.72 ft 
     i = 0.05   i(criticial) = 0.708
     FSpiping = 14.2

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811', Gypsum Pool Area E lev. 830'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect L-L'\Slope\2C.gsz

Subsurface Profile and Boundary Conditions
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2C.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88) 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.79 ft
    dH =  0.29 ft     dl =  5.72 ft 
     i = 0.05   i(criticial) = 0.708
     FSpiping = 14.2

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811', Gypsum Pool Area E lev. 830'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect L-L'\Slope\2C.gsz

Vertical Gradient Contours
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2C.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88) 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.79 ft
    dH =  0.29 ft     dl =  5.72 ft 
     i = 0.05   i(criticial) = 0.708
     FSpiping = 14.2

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811', Gypsum Pool Area E lev. 830'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect L-L'\Slope\2C.gsz

Total Head Contours
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

SEEP/W Analysis

February 2010
Method: Steady-State Seepage
File Name: 2C.gsz
(See workplan for file name convention)

Piping Potential
    Maximum Exit Gradient occurs at (505,793.88) 
    Total Head = 806.50 ft
    At (504.07,788.16)
    Total Head = 806.79 ft
    dH =  0.29 ft     dl =  5.72 ft 
     i = 0.05   i(criticial) = 0.708
     FSpiping = 14.2

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Ksat 
4.593e-007
1.61e-005
6.5e-008
0.01

Kratio 
0.05
0.02
0.04
1

Wsat
0.41
0.46
0.46
0.4

Proposed Buttress to Elev. 811', Gypsum Pool Area E lev. 830'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect L-L'\Slope\2C.gsz

Pore Water Pressure Contours
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Ash Pond 
Pool Elevation @ 806.5 ft MSL

STN-44
STN-45

STN-46

Cross-Section L-L'
Gypsum Disposal Area 2A

Bull Run Fossil Plant
Tennessee Valley Authority

Gypsum Disposal Area 2A
Pool Elevation @ 830 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Material Type 
Lean Clay (Alluvium)
Sluiced Fly Ash
Ash Dike
Rip Rap

Proposed Buttress to Elev. 811', Gypsum Pool Area E lev. 830'

Ash Dike

Sluiced Fly Ash

Lean Clay (Alluvium)

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect L-L'\Slope\2C.gsz

Slope Stability (Slope Failure)

February 2010
Method: Modified Spencer 
File Name: 2C.gsz
(See workplan for file name convention)

Moist
Unit Weight
123
100
100
115

Saturated
Unit Weight
123
105
105
115

Cohesion
0
0
0
0

Friction Angle
31
25
33
40

Factor of Safety: 2.2
Center: (350.966, 843.553) ft
Radius: 38.62748 ft
Minimum Slip Surface Depth: 10 ft
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STN-55

STN-56

STN-54

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' existing conditions (Global).gsz

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' existing conditions (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.86 ft
    dH =  0.86 ft     dl =  3.8 ft 
     i = 0.226   i(criticial) = 1.046
     FSpiping = 4.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Ash Dike

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Sluiced Fly Ash

Bottom Ash Base

Subsurface Profile and Boundary Conditions
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STN-55

STN-56

STN-54

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' existing conditions (Global).gsz

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' existing conditions (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.86 ft
    dH =  0.86 ft     dl =  3.8 ft 
     i = 0.226   i(criticial) = 1.046
     FSpiping = 4.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Ash Dike

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Sluiced Fly Ash

Bottom Ash Base

Vertical Gradient Contours
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STN-55

STN-56

STN-54

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' existing conditions (Global).gsz

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' existing conditions (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.86 ft
    dH =  0.86 ft     dl =  3.8 ft 
     i = 0.226   i(criticial) = 1.046
     FSpiping = 4.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Ash Dike

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Sluiced Fly Ash

Bottom Ash Base

Total Head Contours
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SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' existing conditions (Global).gsz

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' existing conditions (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.86 ft
    dH =  0.86 ft     dl =  3.8 ft 
     i = 0.226   i(criticial) = 1.046
     FSpiping = 4.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Ash Dike

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Sluiced Fly Ash

Bottom Ash Base

Pore Water Pressure Contours
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STN-55

STN-56

STN-54

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' existing conditions (Global).gsz

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Ash Dike

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Sluiced Fly Ash

Bottom Ash Base

Slope Stability dMin=20

February 2010
Method: Modified Spencer 
File Name: Slope W Section N-N' existing conditions (Global).gsz

Factor of Safety: 1.4
Center: (381.645, 858.5) ft
Radius: 43.19965 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
100
100
125
125
123
120
126
100

Saturated
Unit Weight
105
105
126
126
123
120
127
105

Cohesion
0
0
0
0
0
0
0
0

Friction Angle
25
25
33
33
31
33
33
33

Global Failure
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STN-55

STN-56

STN-54

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' existing conditions (Global).gsz

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Ash Dike

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Sluiced Fly Ash

Bottom Ash Base

Slope Stability dMin=10

February 2010
Method: Modified Spencer 
File Name: Slope W Section N-N' existing conditions (Global).gsz

Factor of Safety: 1.1
Center: (373.645, 842) ft
Radius: 36.5009 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
100
100
125
125
123
120
126
100

Saturated
Unit Weight
105
105
126
126
123
120
127
105

Cohesion
0
0
0
0
0
0
0
0

Friction Angle
25
25
33
33
31
33
33
33

Non-Global Failure

Distance (ft)
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STN-55

STN-56

STN-54

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (280,779) 
    Total Head = 795 ft
    At (278.94,772.05)
    Total Head = 796.43 ft
    dH =  1.43 ft     dl =  6.95 ft 
     i = 0.206   i(criticial) = 1.046
     FSpiping = 5.08

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' buttress.gsz

Ksat (ft/s)
6.496e-008  
1.6076e-005  
2.7887e-007
2.297e-007 
4.593e-007
5.3477e-006 
2.7887e-007 
6.5e-008 
0.01 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 
1 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46
0.4

Proposed Rip-Rap
Ash Dike

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Subsurface Profile and Boundary Conditions
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STN-54

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (280,779) 
    Total Head = 795 ft
    At (278.94,772.05)
    Total Head = 796.43 ft
    dH =  1.43 ft     dl =  6.95 ft 
     i = 0.206   i(criticial) = 1.046
     FSpiping = 5.08

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' buttress.gsz

Ksat (ft/s)
6.496e-008  
1.6076e-005  
2.7887e-007
2.297e-007 
4.593e-007
5.3477e-006 
2.7887e-007 
6.5e-008 
0.01 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 
1 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46
0.4

Proposed Rip-Rap
Ash Dike

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Vertical Gradient Contours
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SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (280,779) 
    Total Head = 795 ft
    At (278.94,772.05)
    Total Head = 796.43 ft
    dH =  1.43 ft     dl =  6.95 ft 
     i = 0.206   i(criticial) = 1.046
     FSpiping = 5.08

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' buttress.gsz

Ksat (ft/s)
6.496e-008  
1.6076e-005  
2.7887e-007
2.297e-007 
4.593e-007
5.3477e-006 
2.7887e-007 
6.5e-008 
0.01 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 
1 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46
0.4

Proposed Rip-Rap
Ash Dike

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Total Head Contours
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SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (280,779) 
    Total Head = 795 ft
    At (278.94,772.05)
    Total Head = 796.43 ft
    dH =  1.43 ft     dl =  6.95 ft 
     i = 0.206   i(criticial) = 1.046
     FSpiping = 5.08

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' buttress.gsz

Ksat (ft/s)
6.496e-008  
1.6076e-005  
2.7887e-007
2.297e-007 
4.593e-007
5.3477e-006 
2.7887e-007 
6.5e-008 
0.01 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 
1 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46
0.4

Proposed Rip-Rap
Ash Dike

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Pore Water Pressure Contours
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STN-55

STN-56

STN-54

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' buttress.gsz

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Proposed Rip-Rap

Slope Stability

January 2010
Method: Modified Spencer 
File Name: Slope W Section N-N' buttress.gsz

Factor of Safety: 1.7
Center: (405, 831) ft
Radius: 17.91326 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
100
100
125
125
123
120
126
100
115

Saturated
Unit Weight
105
105
126
126
123
120
127
105
115

Cohesion
0
0
0
0
0
0
0
0
0

Friction Angle
25
25
33
33
31
33
33
33
40

Ash Dike

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Sand (Alluvium)

Bottom Ash Base
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STN-55

STN-56

STN-54

SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.52 ft
    dH =  0.52 ft     dl =  3.8 ft 
     i = 0.137  i(criticial) = 1.046
     FSpiping = 7.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Sand (Alluvium)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Lean Clay (Fill)

Sandy Lean Clay (Fill) Bottom Ash Base
Ash Dike

Subsurface Profile and Boundary Conditions
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STN-55

STN-56

STN-54

SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.52 ft
    dH =  0.52 ft     dl =  3.8 ft 
     i = 0.137  i(criticial) = 1.046
     FSpiping = 7.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Sand (Alluvium)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Lean Clay (Fill)

Sandy Lean Clay (Fill) Bottom Ash Base
Ash Dike

Vertical Gradient Contours
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SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.52 ft
    dH =  0.52 ft     dl =  3.8 ft 
     i = 0.137  i(criticial) = 1.046
     FSpiping = 7.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Sand (Alluvium)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Lean Clay (Fill)

Sandy Lean Clay (Fill) Bottom Ash Base
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SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (375,795) 
    Total Head = 795 ft
    At (373.17,791.2)
    Total Head = 795.52 ft
    dH =  0.52 ft     dl =  3.8 ft 
     i = 0.137  i(criticial) = 1.046
     FSpiping = 7.6

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
6.5e-008  
1.6e-005  
2.8e-007
2.3e-007 
4.6e-007
5.3e-006 
2.8e-007 
6.5e-008 

Kratio 
0.04             
0.02           
0.1 
0.1 
0.05 
0.02 
0.05 
0.04 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Wsat (ft3/ft3)
0.46
0.46
0.38
0.41
0.41
0.39
0.38
0.46

Sand (Alluvium)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Lean Clay (Fill)

Sandy Lean Clay (Fill) Bottom Ash Base
Ash Dike

Pore Water Pressure Contours
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STN-56

STN-54

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section N-N'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect N-N'\Slope\Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Material Type              
Ash Dike 
Sluiced Fly Ash  
Sandy Lean Clay (Fill) 
Lean Clay (Fill) 
Lean Clay (Alluvium) 
Sand (Alluvium) 
Sandy Lean Clay (Alluvium) 
Bottom Ash Base 

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Sand (Alluvium)

Sandy Lean Clay (Alluvium)

Lean Clay (Alluvium)

Lean Clay (Fill)

Sandy Lean Clay (Fill) Bottom Ash Base
Ash Dike

Slope Stability dMin=20

February 2010
Method: Modified Spencer 
File Name: Slope W Section N-N' Ash Pond Pool 801.5' (Global).gsz

Factor of Safety: 1.6
Center: (381, 853) ft
Radius: 42.83189 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
100
100
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100

Saturated
Unit Weight
105
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Cohesion
0
0
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0
0

Friction Angle
25
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33

Global Failure
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Lean Clay (Fill)

Lean Clay (Fill)

Sluiced Fly Ash

Lean Clay (Alluvium)

Fat Clay (Alluvium)

Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' existing conditions.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219   i(criticial) = 1.018
     FSpiping = 4.65

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.345e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 806.5 ft MSL

Existing Conditions

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions.gsz

Subsurface Profile and Boundary Conditions

Distance (ft)

130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560

E
le

va
tio

n 
(f

t)

750

755

760

765

770

775

780

785

790

795

800

805

810

815



Lean Clay (Fill)

Lean Clay (Fill)

Sluiced Fly Ash

Lean Clay (Alluvium)

Fat Clay (Alluvium)

Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

  -0.15  
  -0.1    -0.05    0  

  0  

  0.05  

  0
.05  

  0.1  

  0
.1

  
  0.15  

  0
.2 

 
  0.3  

  0
.3 

 

  0.35  

  0.4  

  0.45  

  0.5  

STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' existing conditions.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219   i(criticial) = 1.018
     FSpiping = 4.7

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.6e-005  
4.6e-007
3.7e-008 
1.6e-006
6.5e-008 
5.3e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 806.5 ft MSL

Existing Conditions

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions.gsz

Vertical Gradient Contours
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STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' existing conditions.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219   i(criticial) = 1.018
     FSpiping = 4.65

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.345e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 806.5 ft MSL

Existing Conditions

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions.gsz

Total Head Contours
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STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' existing conditions.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219   i(criticial) = 1.018
     FSpiping = 4.65

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.345e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 806.5 ft MSL

Existing Conditions

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions.gsz

Pore Water Pressure Contours
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Lean Clay (Fill)

Lean Clay (Fill)

Sluiced Fly Ash

Lean Clay (Alluvium)

Fat Clay (Alluvium)

Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

STN-62

STN-63

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

Existing Conditions
Global Failure

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions (Global).gsz

Slope Stability (Entry-Exit)

February 2010
Method: Modified Spencer 
File Name: Slope W Section O-O' existing conditions (Global).gsz

Factor of Safety: 1.4
Center: (321.002, 882.058) ft
Radius: 46.03329 ft
Minimum Slip Surface Depth: 15 ft

Moist
Unit Weight
125
100
123
117
112
100
120

Saturated
Unit Weight
126
105
123
121
112
105
120

Cohesion
0
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0
0
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0
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Friction Angle
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33
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Lean Clay (Fill)

Lean Clay (Fill)

Sluiced Fly Ash

Lean Clay (Alluvium)

Fat Clay (Alluvium)

Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

STN-62

STN-63

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

Existing Conditions
Non-Global Failure

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Slope Stability

February 2010
Method: Modified Spencer 
File Name: Slope W Section O-O' existing conditions.gsz

Factor of Safety: 1.1
Center: (321.667, 823.667) ft
Radius: 23.87803 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
125
100
123
117
112
100
120

Saturated
Unit Weight
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Cohesion
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Friction Angle
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STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219  i(criticial) = 1.018
     FSpiping = 4.65

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 
Rip Rap 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.35e-006 
0.01 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 
1 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39
0.4

Ash Pond Elevation @ 806.5 ft MSL

Proposed Rip-Rap Buttress

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' buttress.gsz

Proposed Rip-Rap Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Sluiced Fly Ash 

Subsurface Profile and Boundary Conditions
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STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219  i(criticial) = 1.018
     FSpiping = 4.65

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 
Rip Rap 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.35e-006 
0.01 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 
1 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39
0.4

Ash Pond Elevation @ 806.5 ft MSL

Proposed Rip-Rap Buttress

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' buttress.gsz

Proposed Rip-Rap Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Sluiced Fly Ash 

Vertical Gradient Contours

Distance (ft)
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STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219  i(criticial) = 1.018
     FSpiping = 4.65

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 
Rip Rap 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.35e-006 
0.01 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 
1 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39
0.4

Ash Pond Elevation @ 806.5 ft MSL

Proposed Rip-Rap Buttress

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' buttress.gsz

Proposed Rip-Rap Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Sluiced Fly Ash 

Total Head Contours
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SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.71 ft
    dH =  0.71 ft     dl =  3.24 ft 
     i = 0.219  i(criticial) = 1.018
     FSpiping = 4.65

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 
Rip Rap 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.35e-006 
0.01 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 
1 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39
0.4

Ash Pond Elevation @ 806.5 ft MSL

Proposed Rip-Rap Buttress

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' buttress.gsz

Proposed Rip-Rap Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Sluiced Fly Ash 

Pore Water Pressure Contours
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STN-62

STN-63

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 
Rip Rap 

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

Proposed Rip-Rap Buttress

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' buttress.gsz

Proposed Rip-Rap

Slope Stability

February 2010
Method: Modified Spencer 
File Name: Slope W Section O-O' buttress.gsz

Factor of Safety: 1.8
Center: (365, 821.5) ft
Radius: 18.63288 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
125
100
123
117
112
100
120
115

Saturated
Unit Weight
126
105
123
121
112
105
120
115

Cohesion
0
0
0
0
0
0
0
0

Friction Angle
33
25
31
30
33
33
33
40

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Sluiced Fly Ash 

Global Failure

Distance (ft)
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SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' existing conditions Pool 801.5.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.4 ft
    dH =  0.4 ft     dl =  3.24 ft 
     i = 0.123   i(criticial) = 1.018
     FSpiping = 8.28

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.35e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 801.5 ft MSL

Ash Pond Pool Lowered to Elevation 801.5'

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions Pool 801.5.gsz

Sluiced Fly Ash

Bottom Ash Base

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Subsurface Profile and Boundary Conditions
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SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' Ash Pond Pool 801.5 (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.4 ft
    dH =  0.4 ft     dl =  3.24 ft 
     i = 0.123   i(criticial) = 1.018
     FSpiping = 8.3

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.6e-005  
4.6e-007
3.7e-008 
1.6e-006
6.5e-008 
5.3e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 801.5 ft MSL

Ash Pond Pool Lowered to Elevation 801.5'

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' Ash Pond Pool 801.5 (Global).gsz

Sluiced Fly Ash

Bottom Ash Base

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Vertical Gradient Contours
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STN-62

STN-63

SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' existing conditions Pool 801.5.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.4 ft
    dH =  0.4 ft     dl =  3.24 ft 
     i = 0.123   i(criticial) = 1.018
     FSpiping = 8.28

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.35e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 801.5 ft MSL

Ash Pond Pool Lowered to Elevation 801.5'

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions Pool 801.5.gsz
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SEEP/W Analysis

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section O-O' existing conditions Pool 801.5.gsz

Piping Potential
    Maximum Exit Gradient occurs at (214,770.29) 
    Total Head = 795 ft
    At (213.74,767.05)
    Total Head = 795.4 ft
    dH =  0.4 ft     dl =  3.24 ft 
     i = 0.123   i(criticial) = 1.018
     FSpiping = 8.28

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Ksat (ft/s)
2.3e-007  
1.607e-005  
4.593e-007
3.674e-008 
1.64e-006
6.5e-008 
5.35e-006 

Kratio 
0.1             
0.02           
0.05 
0.05 
0.02 
0.04 
0.02 

Clinch River Elevation @ 795 ft MSL

Wsat (ft3/ft3)
0.41
0.46
0.41
0.41
0.39
0.46
0.39

Ash Pond Elevation @ 801.5 ft MSL

Ash Pond Pool Lowered to Elevation 801.5'

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' existing conditions Pool 801.5.gsz

Sluiced Fly Ash

Bottom Ash Base

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium)
Clayey Sand (Alluvium)

Sand (Alluvium)

Pore Water Pressure Contours
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STN-62

STN-63

Cross-Section O-O'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sluiced Fly Ash  
Lean Clay (Alluvium) 
Fat Clay (Alluvium) 
Clayey Sand (Alluvium) 
Bottom Ash Base 
Sand (Alluvium) 

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 801.5 ft MSL

Ash Pond Pool Lowered to Elevation 801.5'

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect O-O'\Slope\Slope W Section O-O' Ash Pond Pool 801.5 (Global).gsz

Slope Stability (Entry-Exit)

February 2010
Method: Modified Spencer 
File Name: Slope W Section O-O' Ash Pond Pool 801.5 (Global).gsz

Factor of Safety: 1.6
Center: (319.858, 881.623) ft
Radius: 45.778 ft
Minimum Slip Surface Depth: 15 ft

Moist
Unit Weight
125
100
123
117
112
100
120

Saturated
Unit Weight
126
105
123
121
112
105
120

Cohesion
0
0
0
0
0
0
0

Friction Angle
33
25
31
30
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33
33

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Fat Clay (Alluvium) Clayey Sand (Alluvium)

Sand (Alluvium)

Bottom Ash Base

Sluiced Fly Ash

Global Failure
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STN-65

STN-66

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  existing conditions (Non-global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 796.09 ft
    dH =  1.09 ft     dl =  3.49 ft 
     i = 0.312   i(criticial) = 1
     FSpiping = 3.2

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.3e-007  
2.8e-007  
1.6e-005
2.8e-007 
5.3e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions (Non-global).gsz

Subsurface Profile and Boundary Conditions
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  existing conditions (Non-global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 796.09 ft
    dH =  1.09 ft     dl =  3.49 ft 
     i = 0.312   i(criticial) = 1
     FSpiping = 3.2

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.3e-007  
2.8e-007  
1.6e-005
2.8e-007 
5.3e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions (Non-global).gsz

Vertical Gradient Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  existing conditions (Non-global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 796.09 ft
    dH =  1.09 ft     dl =  3.49 ft 
     i = 0.312   i(criticial) = 1
     FSpiping = 3.2

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.3e-007  
2.8e-007  
1.6e-005
2.8e-007 
5.3e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions (Non-global).gsz

Total Head Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  existing conditions (Non-global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 796.09 ft
    dH =  1.09 ft     dl =  3.49 ft 
     i = 0.312   i(criticial) = 1
     FSpiping = 3.2

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.3e-007  
2.8e-007  
1.6e-005
2.8e-007 
5.3e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions (Non-global).gsz

Pore Water Pressure Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Existing Conditions
Non-Global Failure

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions (Non-global).gsz

Slope Stability

February 2010
Method: Modified Spencer 
File Name: Slope W Section R-R'  existing conditions (Non-global).gsz

Factor of Safety: 1.0
Center: (280, 828) ft
Radius: 27.92882 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
125
125
100
126
135
100

Saturated
Unit Weight
126
126
105
127
135
105

Cohesion
0
0
0
0
0
0

Friction Angle
33
33
25
33
40
33
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions (Non-global).gsz

Slope Stability

February 2010
Method: Modified Spencer 
File Name: Slope W Section R-R'  existing conditions (Non-global).gsz

Factor of Safety: 1.0
Center: (280, 828) ft
Radius: 27.92882 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
125
125
100
126
135
100

Saturated
Unit Weight
126
126
105
127
135
105

Cohesion
0
0
0
0
0
0

Friction Angle
33
33
25
33
40
33

Non-Global Failure
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Sluiced Fly Ash

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Bottom Ash Base

Sandy Lean Clay (Fill)

Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Proposed Rip-Rap

SEEP/W Analysis

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (221.62,775.53) 
    Total Head = 795 ft
    At (222,772.5)
    Total Head = 795.17 ft
    dH =  0.17 ft     dl =  3.03 ft 
     i = 0.056   i(criticial) = 1
     FSpiping = 17.86

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Rip Rap 
Bottom Ash Base 

Ksat (ft/s)
2.297e-007  
2.7887e-007  
1.6076e-005
2.7887e-007 
5.3477e-006
0.01 
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
1 
0.04 

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.4
0.46

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  buttress.gsz

Subsurface Profile and Boundary Conditions
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Sluiced Fly Ash

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Bottom Ash Base

Sandy Lean Clay (Fill)

Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Proposed Rip-Rap

SEEP/W Analysis

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (221.62,775.53) 
    Total Head = 795 ft
    At (222,772.5)
    Total Head = 795.17 ft
    dH =  0.17 ft     dl =  3.03 ft 
     i = 0.056   i(criticial) = 1
     FSpiping = 17.9

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Rip Rap 
Bottom Ash Base 

Ksat (ft/s)
2.3e-007  
2.8e-007  
1.6e-005
2.8e-007 
5.3e-006
0.01 
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
1 
0.04 

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.4
0.46

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  buttress.gsz

Vertical Gradient Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Sluiced Fly Ash

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Bottom Ash Base

Sandy Lean Clay (Fill)

Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Proposed Rip-Rap

SEEP/W Analysis

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (221.62,775.53) 
    Total Head = 795 ft
    At (222,772.5)
    Total Head = 795.17 ft
    dH =  0.17 ft     dl =  3.03 ft 
     i = 0.056   i(criticial) = 1
     FSpiping = 17.86

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Rip Rap 
Bottom Ash Base 

Ksat (ft/s)
2.297e-007  
2.7887e-007  
1.6076e-005
2.7887e-007 
5.3477e-006
0.01 
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
1 
0.04 

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.4
0.46

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  buttress.gsz

Total Head Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Sluiced Fly Ash

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Bottom Ash Base

Sandy Lean Clay (Fill)

Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Proposed Rip-Rap

SEEP/W Analysis

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (221.62,775.53) 
    Total Head = 795 ft
    At (222,772.5)
    Total Head = 795.17 ft
    dH =  0.17 ft     dl =  3.03 ft 
     i = 0.056   i(criticial) = 1
     FSpiping = 17.86

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Rip Rap 
Bottom Ash Base 

Ksat (ft/s)
2.297e-007  
2.7887e-007  
1.6076e-005
2.7887e-007 
5.3477e-006
0.01 
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
1 
0.04 

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.4
0.46

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  buttress.gsz

Pore Water Pressure Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Sluiced Fly Ash

Ash Pond Elevation @ 806.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Bottom Ash Base

Sandy Lean Clay (Fill)

Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Proposed Rip-Rap

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Rip Rap 
Bottom Ash Base 

Proposed Rip-Rap Buttress

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  buttress.gsz

Slope Stability

February 2010
Method: Modified Spencer 
File Name: Slope W Section R-R'  buttress.gsz

Factor of Safety: 1.7
Center: (335, 821.5) ft
Radius: 17.56185 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
125
125
100
126
135
115
100

Saturated
Unit Weight
126
126
105
127
135
115
105

Cohesion
0
0
0
0
0
0
0

Friction Angle
33
33
25
33
40
40
33

Global Failure
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STN-66

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  existing conditions Pool 801.5'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 795.66 ft
    dH =  0.66 ft     dl =  3.49 ft 
     i = 0.189   i(criticial) = 1
     FSpiping = 5.29

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.297e-007  
2.7887e-007  
1.6076e-005
2.7887e-007 
5.3477e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions Pool 801.5'.gsz

Subsurface Profile and Boundary Conditions
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  Ash Pond Pool 801.5'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 795.66 ft
    dH =  0.66 ft     dl =  3.49 ft 
     i = 0.189   i(criticial) = 1
     FSpiping = 5.3

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.3e-007  
2.8e-007  
1.6e-005
2.8e-007 
5.3e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  Ash Pond Pool 801.5'.gsz

Vertical Gradient Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  existing conditions Pool 801.5'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 795.66 ft
    dH =  0.66 ft     dl =  3.49 ft 
     i = 0.189   i(criticial) = 1
     FSpiping = 5.29

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.297e-007  
2.7887e-007  
1.6076e-005
2.7887e-007 
5.3477e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions Pool 801.5'.gsz

Total Head Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

SEEP/W Analysis

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section R-R'  existing conditions Pool 801.5'.gsz

Piping Potential
    Maximum Exit Gradient occurs at (299.76,794.17) 
    Total Head = 795 ft
    At (298.51,790.68)
    Total Head = 795.66 ft
    dH =  0.66 ft     dl =  3.49 ft 
     i = 0.189   i(criticial) = 1
     FSpiping = 5.29

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Ksat (ft/s)
2.297e-007  
2.7887e-007  
1.6076e-005
2.7887e-007 
5.3477e-006
6.5e-008 

Kratio 
0.1             
0.1           
0.02 
0.05 
0.02 
0.04 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Wsat (ft3/ft3)
0.41
0.38
0.46
0.38
0.23
0.46

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\DRAFT Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  existing conditions Pool 801.5'.gsz

Pore Water Pressure Contours
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Ash Pond Elevation @ 801.5 ft MSL

Clinch River Elevation @ 795 ft MSL

Cross-Section R-R'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Lean Clay (Fill) 
Sandy Lean Clay (Fill)  
Sluiced Fly Ash 
Sandy Lean Clay (Alluvium) 
Gravel (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Sandy Lean Clay (Fill)

Sandy Lean Clay (Alluvium)

Gravel (Alluvium)

Bottom Ash Base

Ash Pond Pool Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect R-R'\Slope\Slope W Section R-R'  Ash Pond Pool 801.5'.gsz

Slope Stability dMin=20

February 2010
Method: Modified Spencer 
File Name: Slope W Section R-R'  Ash Pond Pool 801.5'.gsz

Factor of Safety: 1.5
Center: (290, 855) ft
Radius: 50.76405 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
125
125
100
126
135
100

Saturated
Unit Weight
126
126
105
127
135
105

Cohesion
0
0
0
0
0
0

Friction Angle
33
33
25
33
40
33

Global Failure
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STN-67

STN-68

Piping Potential
    Maximum Exit Gradient occurs at (313.17,793) 
    Total Head = 795 ft
    At (316.37,789.16)
    Total Head = 796.63ft
    dH =  1.63 ft     dl =  3.84 ft 
     i = 0.424   i(criticial) = 1
     FSpiping = 2.4

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

SEEP/W Analysis

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' existing conditions (Global).gsz

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 

Kratio 
0.02             
0.1           
0.05 
0.04 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' existing conditions (Global).gsz

Subsurface Profile and Boundary Conditions
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Piping Potential
    Maximum Exit Gradient occurs at (313.17,793) 
    Total Head = 795 ft
    At (316.37,789.16)
    Total Head = 796.63ft
    dH =  1.63 ft     dl =  3.84 ft 
     i = 0.424   i(criticial) = 1
     FSpiping = 2.4

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

SEEP/W Analysis

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' existing conditions (Global).gsz

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 

Kratio 
0.02             
0.1           
0.05 
0.04 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' existing conditions (Global).gsz

Vertical Gradient Contours
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Piping Potential
    Maximum Exit Gradient occurs at (313.17,793) 
    Total Head = 795 ft
    At (316.37,789.16)
    Total Head = 796.63ft
    dH =  1.63 ft     dl =  3.84 ft 
     i = 0.424   i(criticial) = 1
     FSpiping = 2.4

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

SEEP/W Analysis

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' existing conditions (Global).gsz

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 

Kratio 
0.02             
0.1           
0.05 
0.04 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46

Existing Conditions
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Total Head Contours
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Piping Potential
    Maximum Exit Gradient occurs at (313.17,793) 
    Total Head = 795 ft
    At (316.37,789.16)
    Total Head = 796.63ft
    dH =  1.63 ft     dl =  3.84 ft 
     i = 0.424   i(criticial) = 1
     FSpiping = 2.4

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

SEEP/W Analysis

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' existing conditions (Global).gsz

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 

Kratio 
0.02             
0.1           
0.05 
0.04 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46

Existing Conditions

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' existing conditions (Global).gsz

Pore Water Pressure Contours
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STN-67

STN-68

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Existing Conditions
Global Failure

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' existing conditions (Global).gsz

Slope Stability (Entry-Exit)

February 2010
Method: Modified Spencer 
File Name: Slope W Section S-S' existing conditions (Global).gsz

Factor of Safety: 1.2
Center: (296.129, 871.931) ft
Radius: 52.70431 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
100
125
123
100

Saturated
Unit Weight
105
126
123
105

Cohesion
0
0
0
0

Friction Angle
25
33
31
33
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STN-67

STN-68

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 806.5 ft MSL

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Existing Conditions
Non-Global Failure

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' existing conditions (Non-global).gsz

Slope Stability

February 2010
Method: Modified Spencer 
File Name: Slope W Section S-S' existing conditions (Non-global).gsz

Factor of Safety: 1.1
Center: (281, 889.75) ft
Radius: 42.5393 ft
Minimum Slip Surface Depth: 10 ft
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Unit Weight
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STN-67

STN-68

SEEP/W Analysis

Sluiced Fly Ash

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Bottom Ash Base

Ash Pond Elevation @ 806.5 ft MSLProposed Rip Rap

Clunch River Elevation @ 795 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (213,771) 
    Total Head = 795 ft
    At (213,764.8)
    Total Head = 795.51 ft
    dH =  0.51 ft     dl =  6.2 ft 
     i = 0.082   i(criticial) = 1
     FSpiping = 12.2

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 
0.01 

Kratio 
0.02             
0.1           
0.05 
0.04 
1 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46
0.4

Proposed Rip-Rap Buttress

Subsurface Profile and Boundary Conditions
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SEEP/W Analysis

Sluiced Fly Ash

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Bottom Ash Base

Ash Pond Elevation @ 806.5 ft MSLProposed Rip Rap

Clunch River Elevation @ 795 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (213,771) 
    Total Head = 795 ft
    At (213,764.8)
    Total Head = 795.51 ft
    dH =  0.51 ft     dl =  6.2 ft 
     i = 0.082   i(criticial) = 1
     FSpiping = 12.2

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 
0.01 

Kratio 
0.02             
0.1           
0.05 
0.04 
1 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46
0.4

Proposed Rip-Rap Buttress

Vertical Gradient Contours
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Sluiced Fly Ash

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Bottom Ash Base

Ash Pond Elevation @ 806.5 ft MSLProposed Rip Rap

Clunch River Elevation @ 795 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (213,771) 
    Total Head = 795 ft
    At (213,764.8)
    Total Head = 795.51 ft
    dH =  0.51 ft     dl =  6.2 ft 
     i = 0.082   i(criticial) = 1
     FSpiping = 12.2

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 
0.01 

Kratio 
0.02             
0.1           
0.05 
0.04 
1 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46
0.4

Proposed Rip-Rap Buttress
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Ash Pond Elevation @ 806.5 ft MSLProposed Rip Rap

Clunch River Elevation @ 795 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' buttress.gsz

Piping Potential
    Maximum Exit Gradient occurs at (213,771) 
    Total Head = 795 ft
    At (213,764.8)
    Total Head = 795.51 ft
    dH =  0.51 ft     dl =  6.2 ft 
     i = 0.082   i(criticial) = 1
     FSpiping = 12.2

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 
0.01 

Kratio 
0.02             
0.1           
0.05 
0.04 
1 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46
0.4

Proposed Rip-Rap Buttress

Pore Water Pressure Contours
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STN-67

STN-68

Sluiced Fly Ash

Lean Clay (Fill)

Lean Clay (Fill)

Lean Clay (Alluvium)

Bottom Ash Base

Ash Pond Elevation @ 806.5 ft MSLProposed Rip Rap

Clunch River Elevation @ 795 ft MSL

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 
Rip Rap 

Proposed Rip-Rap Buttress

Slope Stability

January 2010
Method: Modified Spencer 
File Name: Slope W Section S-S' buttress.gsz

Factor of Safety: 1.7
Center: (347.725, 816.64) ft
Radius: 17.38605 ft
Minimum Slip Surface Depth: 10 ft

Moist
Unit Weight
100
125
123
100
115

Saturated
Unit Weight
105
126
123
105
115

Cohesion
0
0
0
0
0

Friction Angle
25
33
31
33
40

Global Failure
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STN-67

STN-68

SEEP/W Analysis

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 801.5 ft MSL

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' Ash Pond Pool 801.5' (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (313.17,793) 
    Total Head = 795 ft
    At (316.37,789.16)
    Total Head = 795.97 ft
    dH =  0.97 ft     dl =  3.84 ft 
     i = 0.253   i(criticial) = 1
     FSpiping = 4.0

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 

Kratio 
0.02             
0.1           
0.05 
0.04 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46

Ash Pond Water Level Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' Ash Pond Pool 801.5' (Global).gsz

Subsurface Profile and Boundary Conditions
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Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' Ash Pond Pool 801.5' (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (313.17,793) 
    Total Head = 795 ft
    At (316.37,789.16)
    Total Head = 795.97 ft
    dH =  0.97 ft     dl =  3.84 ft 
     i = 0.253   i(criticial) = 1
     FSpiping = 4.0

Material Type              
Sluiced Fly Ash 
Lean Clay (Fill)  
Lean Clay (Alluvium) 
Bottom Ash Base 

Sluiced Fly Ash

Lean Clay (Fill)

Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.

Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Ksat (ft/s)
1.6e-005  
2.3e-007  
2.3e-007
6.5e-008 

Kratio 
0.02             
0.1           
0.05 
0.04 

Wsat (ft3/ft3)
0.46
0.41
0.41
0.46

Ash Pond Water Level Lowered to Elevation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' Ash Pond Pool 801.5' (Global).gsz

Vertical Gradient Contours
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SEEP/W Analysis

Clinch River Elevation @ 795 ft MSL

Ash Pond Elevation @ 801.5 ft MSL

Cross-Section S-S'
Fly Ash Disposal Area 2

Bull Run Fossil Plant
Tennessee Valley Authority

February 2010
Method: Steady-State Seepage
File Name: Slope W Section S-S' Ash Pond Pool 801.5' (Global).gsz

Piping Potential
    Maximum Exit Gradient occurs at (313.17,793) 
    Total Head = 795 ft
    At (316.37,789.16)
    Total Head = 795.97 ft
    dH =  0.97 ft     dl =  3.84 ft 
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
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exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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within the area explored.  No guarantee can be made 
regarding the subsurface conditions between the
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could have an impact on the results of the analyses.
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regarding the subsurface conditions between the
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Note:
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locations, with the assumption that the materials 
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regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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The results of the analysis shown were 
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regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Note:
The results of the analysis shown were 
developed based on available subsurface 
information from a limited number of exploratory 
locations, with the assumption that the materials 
exposed fairly represent  the subsurface conditions
within the areas explored.  No guarantee can be made 
regarding the subsurface conditions between the
explored locations; and such unknown conditions
could have an impact on the results of the analyses.
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Note:
The results of the analysis shown were 
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regarding the subsurface conditions between the
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Lean Clay (Fill)

Bottom Ash Base

Lean Clay (Alluvium)

Proposed Slurry Wall and Ash Pond Pool Lowered to E levation 801.5'

V:\1714\active\171468118\environmental\Bull Run - 172679015\Report\Engineering Analysis\Sect S-S'\Slope\Slope W Section S-S' 30' slurry wall Pool 801.5' (Global).gsz

Slurry Wall

Slope Stability (dMin=20)

February 2010
Method: Modified Spencer 
File Name: Slope W Section S-S' 30' slurry wall Pool 801.5' (Global).gsz

Factor of Safety: 1.5
Center: (298.25, 855.25) ft
Radius: 52.4 ft
Minimum Slip Surface Depth: 20 ft

Moist
Unit Weight
100
125
123
100

Saturated
Unit Weight
105
126
123
105

Cohesion
0
0
0
0

Friction Angle
25
33
31
33

Global Failure

Distance (ft)

200 225 250 275 300 325 350 375 400 425 450 475 500 525

E
le

va
tio

n 
(f

t)

760

765

770

775

780

785

790

795

800

805

810

815

820


	Executive Summary
	1. Introduction
	1.1. General
	1.2. Plant Location and Layout of CCB Disposal Facilities
	1.3. Scope of Work

	2. General Site Description and Geologic Setting
	2.1. Site Location and Description
	2.2. Geologic Setting

	3. Review of Available Information
	3.1. General
	3.2. Development of CCB Disposal Areas
	3.2.1. Area 1 - Bottom Ash Disposal Area
	3.2.2. Area 2 - Fly Ash Pond
	3.2.3. Area 2A- Gypsum Disposal Area

	3.3. Design, Construction and Sloughing of Area 2A South Slope
	3.3.1. Design of South Dike Toe Area
	3.3.2. Sloughing along Toe Area and 2007 Repair Measures

	3.4. 2009 Field Observations and Repair Work

	4. Subsurface Exploration
	4.1. General
	4.2. Summary of Borings
	4.3. Undisturbed Sampling
	4.4. Cone Penetration Testing

	5. Field Instrumentation and Monitoring
	5.1. General
	5.2. Instrumentation
	5.3. Monitoring of Dike Slope Conditions
	5.4. Slug Testing

	6. Surveying
	6.1. General
	6.2. Aerial Survey
	6.3. Topographic Survey
	6.4. Hydrographic Survey

	7. Laboratory Testing
	7.1. General
	7.2. Laboratory Tests Performed
	7.3. Natural Moisture Content
	7.4. Classification Testing 
	7.4.1. Specific Gravity
	7.4.2. Particle Size Analysis

	7.5. Density
	7.6. Shear Strength
	7.7. Permeability

	8. Results of Field Exploration & Laboratory Testing
	8.1. General
	8.2. Area 1 – Bottom Ash Disposal Area
	8.3. Area 2- Fly Ash Pond 
	8.4. Area 2A- Gypsum Disposal Area
	8.5. Bedrock Conditions
	8.6. Subsurface Water

	9. Engineering Analyses
	9.1. General
	9.2. Seepage Analysis
	9.2.1. SEEP/W Model
	9.2.2. Seepage Properties
	9.2.3. Boundary Conditions
	9.2.4. Seepage Analysis Results
	9.2.4.1. Comparison with Field Data
	9.2.4.2. Critical Exit Gradients
	9.2.4.3. Seepage Gradients


	9.3. Slope Stability Analyses
	9.3.1. Limit Equilibrium Methods in SLOPE/W
	9.3.2. Strength Parameter Selection
	9.3.3. Slope Stability Results

	9.4. Results of Engineering Analysis after Conceptual Repairs

	10. Conclusions and Recommendations
	10.1. Area 1 – Bottom Ash Disposal Area 
	10.1.1. Historical Information
	10.1.2. Subsurface Conditions and Stability Analyses

	10.2. Area 2 - Fly Ash Pond
	10.2.1. Historical Information
	10.2.2. Subsurface Conditions and Slope Stability Analyses
	10.2.3. Seepage Analyses

	10.3. Area 2A - Gypsum Disposal Area
	10.3.1. Historical Information
	10.3.2. Subsurface Conditions and Stability Analyses 
	10.3.3. Seepage Analyses

	10.4. Slope Stability Improvement Measures
	10.4.1. Area 2 – Fly Ash Pond
	10.4.2. Area 2A – Gypsum Disposal Area
	10.4.3. Area 1 – Bottom Ash Disposal Area

	10.5. Long Term Stability of Perimeter Dike Slopes and South Dike Area 2A  

	11. Closure
	12. References
	reference_5_combined.pdf
	10W297-1-SHT -REV 0 Model (1)
	10W297-2-SHT -REV 0 Model (1)
	10W297-3-SHT -REV 0 10w297-3 (1)
	10W297-4-SHT -REV 0 10W297-4 (1)
	10W297-5-SHT -REV 0 10w297-5 (1)
	10W297-6-SHT -REV 0 10W297-6 (1)
	10W297-7-SHT -REV 0 10W297-7 (1)
	10W297-8-SHT -REV 0 10W297-8 (1)
	10W297-9-SHT -REV 0 10W297-9 (1)
	10W297-10-SHT -REV 0 10W297-10 (1)
	10W297-11-SHT -REV 0 10W297-11 (1)
	10W297-12-SHT -REV 0 10W297-12 (1)
	10W297-13-SHT -REV 0 10W297-13 (1)
	10W297-14-SHT -REV 0 10W297-14 (1)
	10W297-15-SHT -REV 0 10W297-15 (1)
	10W297-16-SHT -REV 0 10W297-16 (1)
	10W297-17-SHT -REV 0 10W297-17 (1)
	10W297-18-SHT -REV 0 10W297-18 (1)
	10W297-19-SHT -REV 0 10W297-19 (1)
	10W297-20-SHT -REV 0 10W297-20 (1)
	10W297-21-SHT -REV 0 10W297-21 (1)
	10W297-22-SHT -REV 0 10W297-22 (1)
	10W297-23-SHT -REV 0 10W297-23 (1)
	10W297-24-SHT -REV 0 10W297-24 (1)
	10W297-25-SHT -REV 0 10W297-25 (1)
	10W297-26-SHT -REV 0 Model (1)
	10W297-27-SHT -REV 0 Model (1)
	10W297-28-SHT -REV 0 Model (1)
	10W297-29-SHT -REV 0 Model (1)
	10W297-30-SHT -REV 0 Model (1)
	10W297-31-SHT -REV 0 Model (1)
	10W297-32-SHT -REV 0 Model (1)
	10W297-33-SHT -REV 0 Model (1)
	10W297-34-SHT -REV 0 Model (1)
	10W297-35-SHT -REV 0 Model (1)
	10W297-36-SHT -REV 0 10W297-36 (1)
	10W297-37-SHT -REV 0 Model (1)
	10W297-38-SHT -REV 0 10W297-38 (1)
	10W297-39-SHT -REV 0 10W297-39 (1)
	10W297-40-SHT -REV 0 10W297-40 (1)

	2004 - Bull Run Fossil Plant MACTEC ReportOfGeotechnicalExplorationAshDisposalAreaJuly132004.pdf
	TABLES
	FIGURES
	APPENDIX A FIELD EXPLORATORY PROCEDURES
	APPENDIX B KEY TO SYMBOLS AND DESCRIPTION SOIL TEST BORING RECORDS
	APPENDIX C CONE PENETROMETER TEST RESULTS

	1989 - BullRunFossilPlantReportOfAGeotechnicalExplorationDisposalPondDikesTriStateTestingAndDrillingMarch1989.pdf
	SITE PLAN
	BORING LOGS
	LABORATORY RESULTS

	Appendix C - All.pdf
	STN-1
	STN-2
	STN-3
	STN-5
	STN-6
	STN-7
	STN-8
	STN-9
	STN-10
	STN-10A
	STN-11
	STN-13
	STN-14
	STN-15
	STN-16
	STN-18
	STN-19
	STN-20
	STN-21
	STN-22
	STN-23
	STN-24
	STN-25
	STN-25P
	STN-26
	STN-27
	STN-28
	STN-29
	STN-29P
	STN-30
	STN-31
	STN-32
	STN-33
	STN-34
	STN-34A
	STN-34P
	STN-35
	STN-35A
	STN-36
	STN-38
	STN-39
	STN-40
	STN-41
	STN-41A
	STN-43
	STN-44
	STN-45
	STN-46
	STN-46CPT
	STN-46P
	STN-47
	STN-48
	STN-48P
	STN-49
	STN-49A
	STN-49CPT
	STN-49P
	STN-50
	STN-51
	STN-51A
	STN-51P
	STN-52
	STN-53
	STN-54
	STN-55
	STN-55A
	STN-56
	STN-56P
	STN-58
	STN-59
	STN-60
	STN-62
	STN-62A
	STN-63
	STN-65
	STN-65A
	STN-66
	STN-67
	STN-68
	STN-70
	STN-71
	STN-87
	STN-88
	STN-88A
	STN-89
	STN-90

	Appendix D - All.pdf
	79015b-brf-301-pz10a
	79015b-brf-301-pz14
	79015b-brf-301-pz15
	79015b-brf-301-pz18
	79015b-brf-301-pz19
	79015b-brf-301-pz27
	79015b-brf-301-pz3
	79015b-brf-301-pz30
	79015b-brf-301-pz33
	79015b-brf-301-pz34
	79015b-brf-301-pz34a
	79015b-brf-301-pz35
	79015b-brf-301-pz35a
	79015b-brf-301-pz36
	79015b-brf-301-pz39
	79015b-brf-301-pz40
	79015b-brf-301-pz41
	79015b-brf-301-pz41a
	79015b-brf-301-pz44
	79015b-brf-301-pz45
	79015b-brf-301-pz46
	79015b-brf-301-pz47
	79015b-brf-301-pz48p
	79015b-brf-301-pz49
	79015b-brf-301-pz49a
	79015b-brf-301-pz5
	79015b-brf-301-pz51
	79015b-brf-301-pz51a
	79015b-brf-301-pz55
	79015b-brf-301-pz55a
	79015b-brf-301-pz56
	79015b-brf-301-pz6
	79015b-brf-301-pz62
	79015b-brf-301-pz62a
	79015b-brf-301-pz63
	79015b-brf-301-pz65
	79015b-brf-301-pz65a
	79015b-brf-301-pz66
	79015b-brf-301-pz67
	79015b-brf-301-pz68
	79015b-brf-301-pz88a
	79015b-brf-301-pz89
	79015b-brf-301-pz90
	79015b-brf-301-si29p
	79015b-brf-301-si46p
	79015b-brf-301-si49
	79015b-brf-301-si87
	79015b-brf-301-si88

	Appendix E - Attachment 2 All.pdf
	SI-29 Combined
	SI-29 Summary Report 08-18-09 through 01-14-10
	SI-29 Summary Report 01-14-10 through 04-02-10

	SI-46 Combined
	SI-46 Summary Report 8-18-09 through 10-06-09
	SI-46 Summary Report 10-06-09 through 11-03-09
	SI-46 Summary Report 11-03-09 through 12-03-09
	SI-46 Summary Report 12-3-09 through 12-18-09

	SI-49 Combined
	SI-49 Summary Report 08-18-09 through 10-06-09
	SI-49 Summary Report 10-14-09 through 11-13-09
	SI-49 Summary Report 11-20-09-12-22-09
	SI-49 Summary Report 12-28-09 through 01-27-10
	SI-49 Summary Report 01-27-10 through 04-02-10

	SI-87 Complete
	SI-87 Summary Report 08-18-09 through 10-06-09
	SI-87 Summary Report 10-14-09 through 11-13-09
	SI-87 Summary Report 11-20-09 through 12-22-09
	SI-87 Summary Report 12-28-09 through 01-27-10
	SI-87 Summary Report 01-27-10 through 04-02-10

	SI-88 Complete
	SI-88 Summary Report 08-18-09 through 10-06-09
	SI-88 Summary Report 10-14-09 through 11-13-09
	SI-88 Summary Report 11-20-09 through 12-22-09
	SI-88 Summary Report 12-28-09 through 01-27-10
	SI-88 Summary Report 01-27-10 through 04-02-10


	Appendix E - Attachment 3 All.pdf
	STN-27
	STN-30
	STN-33
	STN-34
	STN-34a
	STN-35
	STN-35a
	STN-36
	STN-39
	STN-40
	STN-41
	STN-41a
	STN-44
	STN-45
	STN-46
	STN-47
	STN-48
	STN-49a
	STN-51
	STN-51a
	STN-55
	STN-55a
	STN-56
	STN-62
	STN-62a
	STN-63
	STN-65
	STN-65a
	STN-66
	STN-67
	STN-68
	STN-88a
	STN-89

	Appendix F Attachment 2.pdf
	Grainsize
	Summaries STN 13-39
	Summaries_STN 10, 51-68
	Summaries_STN 3-19
	Summaries_STN 55-70

	Appendix F Attachment 3.pdf
	STN 25P-88 (Unit Weights)
	STN 3-68 (Unit Weights)

	Appendix F - Attachment 4.pdf
	1494-perms
	1494-k2-data
	DATA INPUT

	1494-k2-report
	REPORT

	1494-K3-data
	DATA INPUT

	1494-K3-report
	REPORT

	1499-K1-Data
	DATA INPUT

	1499-K1-report
	REPORT


	frm_172679015_fhp_12b
	frm_172679015_fhp_32b
	frm_172679015_fhp_35
	frm_172679015_fhp_3b
	frm_172679015_fhp_42a
	frm_172679015_fhp_45
	frm_172679015_fhp_6b

	Appendix F - Attachment 5.pdf
	CU-13report
	CU-2Report
	CU-8Report
	STN-10 (20.6-34.1) Lean Clay (Alluv)
	STN-10-20 (24.0-29.5) FA-
	STN-11 (20.6-34.1)Lean Clay (Alluv)
	STN-34P (50.0-54.5) Lean Clay (Alluv)
	STN-51 (4.5-10.0) Lean Clay (Fill)
	STN-51-68-62 (20.0-40.1) Lean Clay (Alluv)
	STN-59 (12.6-20.2) Lean-Fat Clay (Alluv) 
	STN-62-68 (4.5-9.5) Lean Clay (Fill)
	STN-67 (4.5-10.0) Lean Clay (Fill)
	STN-88 (24.6-28.5) Lean Clay (Alluv)

	Appendix F - Attachment 8.pdf
	DSS (1-7)
	dss8

	Attachment 1 - Effective Stress.pdf
	Kingston-Sluiced Ash
	Lean Clay (Alluvium)
	Lean Clay (Fill)
	Sandy Lean Clay (Alluvium)
	Sandy Lean Clay (Fill)
	Sluiced Fly Ash (CU)
	Sluiced Fly Ash (DSS)

	Attachment 2 - SPT Correlation Tables.pdf
	STN-1
	STN-2
	STN-3
	STN-5
	STN-6
	STN-7
	STN-8
	STN-9
	STN-10
	STN-11
	STN-13
	STN-14
	STN-15
	STN-16
	STN-18
	STN-19
	STN-20
	STN-21
	STN-22
	STN-23
	STN-24
	STN-25
	STN-25P
	STN-26
	STN-27
	STN-28
	STN-29
	STN-29P
	STN-30
	STN-31
	STN-32
	STN-33
	STN-34
	STN-34P
	STN-35
	STN-36
	STN-38
	STN-39
	STN-40
	STN-41
	STN-43
	STN-44
	STN-45
	STN-46
	STN-46P
	STN-47
	STN-48
	STN-48P
	STN-49
	STN-49P
	STN-50
	STN-51
	STN-52
	STN-53
	STN-54
	STN-55
	STN-56
	STN-58
	STN-89
	STN-59
	STN-60
	STN-61
	STN-62
	STN-63
	STN-65
	STN-66
	STN-67
	STN-68
	STN-70
	STN-71
	STN-87
	STN-88
	STN-90

	appendix_i_combined.pdf
	1 Slope W Section D-D' Existing Conditions (Global)
	2 Slope W Section D-D' Existing Conditions (Non-Global)
	3 Slope W Section D-D' Proposed Embankment Regrade (Non-Global)
	4 Seep W Section F-F' Existing Conditions (Profile)
	5 Seep W Section F-F' Existing Conditions (Gradient)
	6 Seep W Section F-F' Existing Conditions (Head)
	7 Seep W Section F-F' Existing Conditions (PWP)
	8 Slope W Section F-F' Existing Conditions (Non-Global)
	9 Seep W Section F-F' Proposed Regrade (Profile)
	10 Seep W Section F-F' Proposed Regrade (Gradient)
	11 Seep W Section F-F' Proposed Regrade (Head)
	12 Seep W Section F-F' Proposed Regrade (PWP)
	13 Slope W Section F-F' Proposed Regrade (Non-Global)
	14 Seep W Section I-I' Existing Conditions (Profile)
	15 Seep W Section I-I' Existing Conditions (Gradient)
	16 Seep W Section I-I' Existing Conditions (Head)
	17 Seep W Section I-I' Existing Conditions (PWP)
	18 Slope W Section I-I' Existing Conditions (Global)
	19 Slope W Section I-I' Existing Conditions (Non-Global Dike)
	20 Slope W Section I-I' Existing Conditions (Non-Global Embankment)
	21 Seep W Section I-I' Proposed Buttress (Profile)
	22 Seep W Section I-I' Proposed Buttress (Gradient)
	23 Seep W Section I-I' Proposed Buttress (Head)
	24 Seep W Section I-I' Proposed Buttress (PWP)
	25 Slope W Section I-I' Proposed Buttress (Global)
	26 Seep W Section I-I' Proposed Embankment Regrade (Profile)
	27 Seep W Section I-I' Proposed Embankment Regrade (Gradient)
	28 Seep W Section I-I' Proposed Embankment Regrade (Head)
	29 Seep W Section I-I' Proposed Embankment Regrade (PWP)
	30 Slope W Section I-I' Proposed Embankment Regrade (Non-global)
	31 Seep W Section I-I' Proposed Slurry Wall (Profile)
	32 Seep W Section I-I' Proposed Slurry Wall (Gradient)
	33 Seep W Section I-I' Proposed Slurry Wall (Head)
	34 Seep W Section I-I' Proposed Slurry Wall (PWP)
	35 Slope W Section I-I' Proposed Slurry Wall (Global)
	36 Seep W Section I-I' Proposed Slurry Wall, Regrade, Pool @ 830' (Profile)
	37 Seep W Section I-I' Proposed Slurry Wall, Regrade, Pool @ 830' (Gradient)
	38 Seep W Section I-I' Proposed Slurry Wall, Regrade, Pool @ 830' (Head)
	39 Seep W Section I-I' Proposed Slurry Wall, Regrade, Pool @ 830' (PWP)
	40 Slope W Section I-I' Proposed Slurry Wall, Regrade, Pool @ 830' (Global)
	41 Seep W Section K-K' Existing Conditions (Profile)
	42 Seep W Section K-K' Existing Conditions (Gradient)
	43 Seep W Section K-K' Existing Conditions (Head)
	44 Seep W Section K-K' Existing Conditions (PWP)
	45 Slope W Section K-K' Existing Conditions
	46 Seep W Section K-K' Proposed Buttress (Profile)
	47 Seep W Section K-K' Proposed Buttress (Gradient)
	48 Seep W Section K-K' Proposed Buttress (Head)
	49 Seep W Section K-K' Proposed Buttress (PWP)
	50 Slope W Section K-K' Proposed Buttress
	51 Seep W Section K-K' Proposed Buttress, Pool 830' (Profile)
	52 Seep W Section K-K' Proposed Buttress, Pool 830' (Gradient)
	53 Seep W Section K-K' Proposed Buttress, Pool 830' (Head)
	54 Seep W Section K-K' Proposed Buttress, Pool 830' (PWP)
	55 Slope W Section K-K' Proposed Buttress, Pool 830'
	56 Seep W Section L-L' Existing Conditions (Profile)
	57 Seep W Section L-L' Existing Conditions (Gradient)
	58 Seep W Section L-L' Existing Conditions (Head)
	59 Seep W Section L-L' Existing Conditions (PWP)
	60 Slope W Section L-L' Existing Conditions
	61 Seep W Section L-L' Proposed Buttress (Profile)
	62 Seep W Section L-L' Proposed Buttress (Gradient)
	63 Seep W Section L-L' Proposed Buttress (Head)
	64 Seep W Section L-L' Proposed Buttress (PWP)
	65 Slope W Section L-L' Proposed Buttress
	66 Seep W Section L-L' Proposed Buttress, Pool 830' (Profile)
	67 Seep W Section L-L' Proposed Buttress, Pool 830' (Gradient)
	68 Seep W Section L-L' Proposed Buttress, Pool 830' (Head)
	69 Seep W Section L-L' Proposed Buttress, Pool 830' (PWP)
	70 Slope W Section L-L' Proposed Buttress, Pool 830'
	71 Seep W Section N-N' Existing Conditions (Profile)
	72 Seep W Section N-N' Existing Conditions (Gradient)
	73 Seep W Section N-N' Existing Conditions (Head)
	74 Seep W Section N-N' Existing Conditions (PWP)
	75 Slope W Section N-N' Existing Conditions (Global)
	76 Slope W Section N-N' Existing Conditions (Non-Global)
	77 Seep W Section N-N' Proposed Buttress (Profile)
	78 Seep W Section N-N' Proposed Buttress (Gradient)
	79 Seep W Section N-N' Proposed Buttress (Head)
	80 Seep W Section N-N' Proposed Buttress (PWP)
	81 Slope W Section N-N' Proposed Buttress (Global)
	82 Seep W Section N-N' Proposed Pool 801.5' (Profile)
	83 Seep W Section N-N' Proposed Pool 801.5' (Gradient)
	84 Seep W Section N-N' Proposed Pool 801.5' (Head)
	85 Seep W Section N-N' Proposed Pool 801.5' (PWP)
	86 Slope W Section N-N' Proposed Pool 801.5' (Global)
	87 Seep W Section O-O' Existing Conditions (Profile)
	88 Seep W Section O-O' Existing Conditions (Gradient)
	89 Seep W Section O-O' Existing Conditions (Head)
	90 Seep W Section O-O' Existing Conditions (PWP)
	91 Slope W Section O-O' Existing Conditions (Global)
	92 Slope W Section O-O' Existing Conditions (Non-Global)
	93 Seep W Section O-O' Proposed Buttress (Profile)
	94 Seep W Section O-O' Proposed Buttress (Gradient)
	95 Seep W Section O-O' Proposed Buttress (Head)
	96 Seep W Section O-O' Proposed Buttress (PWP)
	97 Slope W Section O-O' Proposed Buttress (Global)
	98 Seep W Section O-O' Proposed Pool 801.5' (Profile)
	99 Seep W Section O-O' Proposed Pool 801.5' (Gradient)
	100 Seep W Section O-O' Proposed Pool 801.5' (Head)
	101 Seep W Section O-O' Proposed Pool 801.5' (PWP)
	102 Slope W Section O-O' Proposed Pool 801.5' (Global)
	103 Seep W Section R-R' Existing Conditions (Profile)
	104 Seep W Section R-R' Existing Conditions (Gradient)
	105 Seep W Section R-R' Existing Conditions (Head)
	106 Seep W Section R-R' Existing Conditions (PWP)
	107 Slope W Section R-R' Existing Conditions (Global)
	108 Slope W Section R-R' Existing Conditions (Non-Global)
	109 Seep W Section R-R' Proposed Buttress (Profile)
	110 Seep W Section R-R' Proposed Buttress (Gradient)
	111 Seep W Section R-R' Proposed Buttress (Head)
	112 Seep W Section R-R' Proposed Buttress (PWP)
	113 Slope W Section R-R' Proposed Buttress (Global)
	114 Seep W Section R-R' Proposed Pool 801.5' (Profile)
	115 Seep W Section R-R' Proposed Pool 801.5' (Gradient)
	116 Seep W Section R-R' Proposed Pool 801.5' (Head)
	117 Seep W Section R-R' Proposed Pool 801.5' (PWP)
	118 Slope W Section R-R' Proposed Pool 801.5' (Global)
	119 Seep W Section S-S' Existing Conditions (Profile)
	120 Seep W Section S-S' Existing Conditions (Gradient)
	121 Seep W Section S-S' Existing Conditions (Head)
	122 Seep W Section S-S' Existing Conditions (PWP)
	123 Slope W Section S-S' Existing Conditions (Global)
	124 Slope W Section S-S' Existing Conditions (Non-Global)
	125 Seep W Section S-S' Proposed Buttress (Profile)
	126 Seep W Section S-S' Proposed Buttress (Gradient)
	127 Seep W Section S-S' Proposed Buttress (Head)
	128 Seep W Section S-S' Proposed Buttress (PWP)
	129 Slope W Section S-S' Proposed Buttress (Global)
	130 Seep W Section S-S' Proposed Pool 801.5' (Profile)
	131 Seep W Section S-S' Proposed Pool 801.5' (Gradient)
	132 Seep W Section S-S' Proposed Pool 801.5' (Head)
	133 Seep W Section S-S' Proposed Pool 801.5' (PWP)
	134 Slope W Section S-S' Proposed Pool 801.5' (Global)
	135 Seep W Section S-S' Proposed Slurry Wall (Profile)
	136 Seep W Section S-S' Proposed Slurry Wall (Gradient)
	137 Seep W Section S-S' Proposed Slurry Wall (Head)
	138 Seep W Section S-S' Proposed Slurry Wall (PWP)
	139 Slope W Section S-S' Proposed Slurry Wall (Global)
	140 Seep W Section S-S' Proposed Slurry Wall and Pool 801.5' (Profile)
	141 Seep W Section S-S' Proposed Slurry Wall and Pool 801.5' (Gradient)
	142 Seep W Section S-S' Proposed Slurry Wall and Pool 801.5' (Head)
	143 Seep W Section S-S' Proposed Slurry Wall and Pool 801.5' (PWP)
	144 Slope W Section S-S' Proposed Slurry Wall and Pool 801.5' (Global)

	Appendix B - ALL.pdf
	10W507-01-R0
	10W507-02-R0
	10W507-03-R0
	10W507-04-R0
	10W507-05-R0
	10W507-06-R0
	10W507-07-R0
	10W507-08-R0
	10W507-09-R0
	10W507-10-R0
	10W507-11-R0
	10W507-12-R0
	10W507-13-R0
	10W507-14-R0
	10W507-15-R0
	10W507-16-R0
	10W507-17-R0
	10W507-18-R0
	10W507-19-R0
	10W507-20-R0
	10W507-21-R0
	10W507-22-R0
	10W507-23-R0
	10W507-24-R0
	10W507-25-R0
	10W507-26-R0
	10W507-27-R0
	10W507-28-R0
	10W507-29-R0
	10W507-30-R0
	10W507-31-R0
	10W507-32-R0
	10W507-33-R0
	10W507-34-R0
	10W507-35-R0
	10W507-36-R0
	10W507-37-R0
	10W507-38-R0
	10W507-39-R0
	10W507-40-R0
	10W507-41-R0




