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Executive Summary 

Stantec Consulting Services Inc. (Stantec) has completed the Geotechnical Exploration and 
Slope Stability Evaluation at Gallatin Fossil Plant’s ash pond and stilling pond complex.  This 
study was performed to evaluate slope stability and seepage for the existing conditions. 

Background Information 

The ash pond complex encompasses approximately 476 acres and consists of Bottom Ash 
Pond A (248 acres), Fly Ash Pond E (167 acres) and Stilling Ponds B, C and D (61 acres).  
The main ash disposal pond at Gallatin was initially commissioned in 1970.  It covered both 
areas now known as Ash Ponds A and E.  Ash Pond A was later formed by constructing a 
bottom ash divider dike in the mid-1980s to separate the bottom ash area (Ash Pond A) from 
the fly ash area (Ash Pond E).  The stilling pond system is situated to the north of both Ash 
Ponds A and E.  The overall constructed height of the dike system now varies from 
approximately 10 to 30 feet.  Dike slopes are approximately 2.5H:1V to 3H:1V, or flatter, 
except for the divider dike which separates Ash Pond A from the stilling ponds where dike 
slopes are steeper (approximately 1.5H:IV). 

Historical geotechnical issues include mid-1970’s sinkhole activity along the south side of 
Ash Pond A and the north side of Ash Pond E.  These sinkholes were reportedly repaired by 
excavating and capping.  In addition, sinkhole repairs were also made during the recent 2006 
expansion of Ash Pond E.  The documents reviewed do not indicate a history of slope 
instability or seepage.  In addition, signs of slope instability have not been observed in the 
field by Stantec throughout the course of this work.  Minor seepage was observed at a few 
locations during this study.  

Currently, URS Corporation is conducting a siting study for a new CCP landfill for future dry 
disposal of fly ash, bottom ash, and potentially gypsum.  TVA plans for all the CCP ponds at 
Gallatin to be closed eventually.  A phased closure approach will likely be implemented. 

Scope of Geotechnical Exploration 

This study began with a review of TVA-provided historical information along with site 
inspections.  A geotechnical exploration program was then developed and executed.  The 
exploration consisted of drilling soil test/sample borings at 34 locations.  Piezometers were 
installed at 12 locations.  Drilling locations were positioned along 14 cross-sections around 
the pond complex.  The laboratory testing program included moisture content, classification, 
permeability and shear strength testing to establish key index properties and strength 
parameters. 

Results of Exploration and Engineering Analyses 

The results from the geotechnical exploration indicate that the dike systems consist of a 
mixture of clay and bottom ash.  Pond capacities have been expanded in the past by raising 
or constructing dikes over sluiced ash.  The dikes are underlain by native clays and then by 
limestone bedrock. 

Following the drilling and laboratory testing program, slope stability and seepage analyses 
were performed to quantify factors of safety for current conditions.  The dikes were assessed 
under static, long-term, steady state conditions since they have been in their current 
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configuration for a long time.  The analysis focused on eight cross-sections that were 
selected to represent typical conditions around the pond complex. 

To evaluate the seepage conditions within the dikes, a finite element model was developed 
for each of the eight cross-sections.  To judge whether or not a tendency for piping is 
possible, factors of safety can be calculated using the vertical exit gradients as predicted by 
the seepage models.  For Gallatin’s pond complex, the highest vertical exit gradients where 
minimum factors of safety against piping occur are located at points along the dike toes or 
just beyond.  The minimum factors of safety values are all greater than or equal to three.  
Based on the U.S. Army Corps of Engineers (USACE) design criteria for dams, Stantec 
recommends a value of three as a minimum target factor of safety against piping.  Hence, on 
the eight cross sections modeled, the recommended target factor of safety for piping at the 
critical seepage exit points is met or exceeded. 

The slope stability of the Gallatin pond dikes was also evaluated.  Factors of safety for slope 
stability were computed using Spencer’s method of analysis, circular and non-circular slip 
surfaces, and search routines that help to identify the critical (minimum factor of safety) 
failure surface.  The slope stability models were evaluated using pore pressures predicted 
from the seepage models.  The results of the steady-state seepage and long-term slope 
stability analysis demonstrate that the factors of safety range from approximately 1.1 to 
greater than 1.5.  TVA has adopted a minimum target factor of safety of 1.5 against slope 
stability based on USACE criteria.  The results indicate that four cross-sections (Sections F, 
H, J, and K) have safety factors less than the target.  For Sections H, J and K, the deficient 
areas are located along the north face of the divider dike that separates Pond A from the 
adjacent stilling ponds.  The low factors of safety are a result of the side slopes being 
relatively steep along this divider dike (mostly 1.5H:1V).  The corresponding failure circles 
are positioned more toward the face of the dike slope and are not far-reaching into the dike.  
Hence, the failure circles are considered to be more representative of maintenance-type 
sloughs and not global failures.  For Section F (which is located along the north side of Pond 
E), the deficient area/failure surface is located at the immediate dike toe area just above the 
stilling ponds, and is also considered to be representative of maintenance-type sloughing.  
Factors of safety for deep seated global-type failure surfaces meet or exceed the 
recommended target value for each section analyzed. 

In conclusion, the engineering analyses performed indicates that the divider dike between 
Ash Pond A and the adjacent stilling ponds, and the toe of the Pond E north dike exhibit 
deficient factors of safety against maintenance-type sloughing/slope stability.  Stantec 
recommends that TVA undertake mitigation efforts to improve long-term stability conditions 
for this divider dike.  Improvements could be incorporated into upcoming design of pond 
modifications/closure, or a separate interim mitigation program could be implemented, 
depending on timing and as decided by TVA. 
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1. Introduction 

In January 2009 the Tennessee Valley Authority (TVA) requested that Stantec Consulting 
Services Inc. (Stantec) conduct assessments of its coal combustion product (CCP) disposal 
facilities at eleven active and one closed fossil plants.  The plants are located in the states of 
Kentucky, Tennessee and Alabama.  The assessments were performed for the purpose of 
determining whether unstable conditions are present that could possibly cause a release of 
CCP’s into the environment. 

Stantec’s scope of services for the assessments was developed within the framework of 
current dam safety practice and was performed in phases.  Stantec generally used U.S. 
Army Corps of Engineers (USACE) practices and procedures as a guide for this program.  
Phase 1 included review of available documentation, site reconnaissance, field 
measurements and providing recommendations for interim corrective measures, 
improvements, and further engineering studies.  The Report of Phase 1 Facility Assessment 
for Coal Combustion Product Impoundments and Disposal Facilities for the Tennessee 
plants was completed on June 24, 2009.  The conclusions and recommendations for the Ash 
Pond/Stilling Pond complex (Ash Ponds A and E, Stilling Ponds B, C and D) at the Gallatin 
Fossil plant (GAF) are included in the Phase 1 report.  In addition to issues that require 
maintenance-type remedial activities, the Phase 1 recommendations included conducting a 
Phase 2 geotechnical exploration to evaluate slope stability and seepage for the pond 
complex.  As a result, the following geotechnical evaluation was authorized by TVA under 
Engineering Services Request ESR/TAO 894.  This report documents the scope and results 
of the study and contains Stantec’s conclusions and recommendations concerning slope 
stability and seepage for the Ash Pond complex at GAF. 

2. Site Description and Geology 

2.1. Location and Description 

The Gallatin Fossil Plant is located in Gallatin, Sumner County, Tennessee along the north 
bank of the Cumberland River (Old Hickory Lake) encompassing the Odom’s Bend peninsula 
approximately 30 miles northeast of Nashville.  The ash pond/stilling pond complex is 
situated approximately 5,000 feet north of the plant’s powerhouse.  This disposal area is 
bordered by the plant access road to the east, railroad tracks to the north, and the 
Cumberland River to the west.  The complex encompasses approximately 476 acres and 
consists of Bottom Ash Pond A (248 acres), Fly Ash Pond E (167 acres), and Stilling Ponds 
B, C and D (61 acres).  Figure 2.1 on the following page provides a plan view of the Gallatin 
pond complex. 
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Gallatin, Tennessee Figure 2.1. Gallatin Ponds Overview 
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The main ash pond at Gallatin was initially commissioned in 1970.  It covered both areas 
now known as Ash Ponds A and E.  Ash Pond A was formed by constructing a bottom ash 
divider dike in the mid-1980s to separate the bottom ash area (Ash Pond A) from the fly ash 
area (Ash Pond E).  That divider dike was raised in the late 1980's for additional storage.  
The raised dike was constructed inwardly over sluiced ash.  The divider dike is estimated to 
now be about 20 to 25 feet tall (estimated from old drawings).  Approximately 45,000 tons of 
bottom ash is sluiced to Pond A annually.  The outlet for Pond A is through three 48-inch 
RCP riser pipe/weirs that discharge through three 30-inch RCP sections into the adjacent 
Stilling Pond B.  The outlet pipes are submerged. 

As mentioned above, Ash Pond E was formed when the main pond system was divided by 
constructing a bottom ash divider dike in mid-1980s.  The initial area of Pond E was formed 
by constructing a series of “saddle” dikes where lower ground elevations existed.    In 2006, 
Pond E was expanded by constructing a new raised perimeter dike.  The new perimeter dike 
was constructed over old saddle dikes, and inwardly over sluiced fly ash.  Approximately 
185,000 tons of fly ash is sluiced to Pond E annually.  The outlet for Pond E is through two 
48-inch RCP riser pipe/weirs that discharge through two 30-inch pipe sections into adjacent 
Stilling Pond C. 

The stilling pond system is situated to the north of both Ash Ponds A and E.  Stilling Ponds 
B, C and D are essentially all part of the same pond.  Each designated area is separated by 
narrower pond sections/channels, but all areas are hydraulically connected and are at the 
same pool elevation.  Pond B receives decant water from Ash Pond A, and flows to Pond C.  
Pond C receives decant water from Pond E and flows into Pond D.  The stilling pond outlet is 
located at the west end of Pond D.  The outlet consists of four 48-inch RCP riser/weir 
sections that discharge though four 36-inch RCP sections into an adjacent small discharge 
pool.  From here, water discharges through four 36-inch corrugated metal pipes into adjacent 
Old Hickory Lake.  The Pond D area and outlet were initially commissioned in 1970 when the 
main ash pond area (formerly Disposal Area 3) was placed into operation.  Pond B and C 
areas to the east were formed when the divider dike construction extended to the north to 
separate Ash Ponds A and E.  The entire stilling pond area is naturally low-lying, and only 
two short saddle dike sections exist.  One is at the outlet area of Pond D, and one is to the 
north of the Pond C area.  The pool elevation is about 11 to 12 feet lower than adjacent Ash 
Pond A, and about 7 to 8 feet lower than adjacent Ash Pond E. 

Currently, URS Corporation is conducting a siting study for a new CCP landfill for future dry 
disposal of fly ash, bottom ash and potentially gypsum.  TVA plans for all the CCP ponds at 
Gallatin to be closed eventually.  A phased closure approach will likely be implemented. 

2.2. Geology 

The Gallatin Fossil Plant is located in the northern portion of central Tennessee along the 
north bank of the Cumberland River (Old Hickory Lake), encompassing the Odom’s Bend 
peninsula.  The geologic mapping reviewed (Geologic Map of the Laguardo Quadrangle, 
Tennessee, Tennessee Department of Conservation, Division of Geology, 1964) depicts soil 
deposits consisting of alluvial clay, silt and very fine sand across large portions of the site.  
The mapping indicates that the thickness of the alluvium is highly variable, but may be as 
much as 70 feet including terrace deposits.  The remaining areas are underlain by residual 
clays resulting from the in-place weathering of the parent Ordovician age limestone 
formations.  The alluvial deposits are mapped primarily at lower site elevations along the 
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power plant area and only extend into the extreme south end of the ash pond complex.  
Thus, the majority of the pond complex is underlain by residual clays. 

The geologic mapping also indicates that the bedrock beneath the soil deposits consists of 
the Bigby-Cannon Limestone, Hermitage Formation, Carters Limestone, and Lebanon 
Limestone in general order of descending lithology.  The Bigby-Cannon Limestone is only 
mapped in the higher elevations of the site above approximate El. 540 feet.  The unit is 
described as consisting of medium to coarse grained limestone with phosphate pellets to a 
dark gray to brown-black microcrystalline limestone to a cryptocrystalline dove colored 
limestone.  The Hermitage formation is primarily mapped within the interior of the peninsula 
between approximate El. 510 feet and El. 540 feet.  The Hermitage Formation consists of 
silty, nodular to laminated, argillaceous limestone with fossiliferous and phosphatic zones 
and may contain calcarenite (i.e., sandstone derived from the erosion of older limestone).  
Residuum formed by the solution weathering of the Hermitage Formation is typically a sandy 
to silty lean clay generally underlain by a zone of extensively weathered parent rock including 
“floating” boulders in the soil overburden, as well as pinnacles and slots in the bedrock mass 
filled with soft, wet unconsolidated clay soils.  The Carters Limestone is mapped between 
approximate elevations El. 445 feet and El. 510 feet and consists of a densely crystalline 
limestone with thin shale partings.  In general, the Lebanon Limestone is mapped below El. 
445 feet and is a thin bedded, fossiliferous limestone with thin calcareous shale partings.  
Based on the mapping and elevation ranges listed above, the ash pond complex at GAF is 
primarily influenced by the Carters and Lebanon Limestone formations. 

The USGS topographic mapping depicts a few enclosed drainage basins indicative of karst 
activity within the vicinity of the plant.  Correlation of the locations of these features with the 
geologic mapping suggests this karst activity is associated with the upper portions of the 
Carters Limestone near the contact with the overlying Hermitage Formation.  Sinkholes, 
irregular bedrock surfaces, clay-filled vertical crevices/slots, and varying degrees of 
solutioning/weathering can occur with karstic bedrock formations. 

3. Review of Available Information 

3.1. General 

During the Phase 1 Facility Assessment, Stantec’s engineers reviewed documents provided 
by TVA pertaining to the ash ponds and stilling ponds at GAF.  The main objective of the 
document review was to develop a historical knowledge base of the pond complex.  The 
documents reviewed included record drawings, cross-sections of dikes, old contour maps, 
annual dike stability reports and old geotechnical reports.  The information gained was also 
used to supplement the information obtained during Stantec’s geotechnical exploration.  A 
complete listing of the reviewed documents is included in the Phase 1 report. 

Of particular interest and use in this study are the following documents and drawings: 

• Gallatin Steam Plant, Ash Disposal Area 3, Deflector and Divider Dikes, SME-SOI-88-
017, by Singleton Materials Engineering Laboratory, September 8, 1988. 

• Report of Geotechnical Exploration, Ash Disposal Area and Potential On-site and Off-
site Borrow Areas, Gallatin Fossil Plant, Gallatin, Tennessee, by MACTEC 
Engineering and Consulting, Inc., October 14, 2004. 
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• Gallatin Fossil Plant, Ash Disposal Study, Phase 1 Report, Revision 0, by Worley 
Parsons Resources and Energy, May 15, 2006. 

• Gallatin Steam Plant – Ash Disposal Area – Soils Exploration, Memorandum from 
F.P. Lacy to J.C. McGraw, September 24, 1969. 

• Gallatin Fossil Plant Ash Disposal Ponds Dike Stability Analyses, TVA in-house 
analysis, May 13, 2005. 

• Geology of the Gallatin Steam Plant Site, by Charles P. Bensiger, TVA Division of 
Water Control Planning, Geologic Branch, June, 1953. 

• Results of TVA in-house static slope stability analysis for raising of Pond A divider 
dike, 1988. 

• TVA Drawing Numbers 10W271, 306 to 320, 410, 411, 415, 416, 506 to 510,  
10N240, 10N243, 10N267, 10N272, 10N273-01 to 03, 10N274, 10N278. 

• TVA Annual Inspection Reports, 1967 to 1989, 1993 to 2004, and 2007 to 2008. 

It should be noted that the 2004 MACTEC geotechnical report was useful in offering 
comparisons to Stantec’s current subsurface and laboratory testing data.  It contains the 
results of sol test borings, cone penetrometer tests, and laboratory tests that were conducted 
to support the 2006 expansion of Ash Pond E.  In general, the data presented in that report 
offers a good comparison to the current Stantec data, and Stantec reviewed and considered 
this data when selecting paramaters for seepage and slope stability analysis.  Further 
commentary relative to the MACTEC data is offered at various locations within this report, 
where applicable.  In addition, a copy of the report is provided in Appendix G for reference. 

3.2. Site History 

Construction began at the Gallatin Fossil Plant in 1953 and was completed in 1959.  Gallatin 
currently contains four coal-fired generating units and burns approximately 12,350 tons of 
coal per day. 

Initially, ash materials at Gallatin were placed into a disposal area just southwest of the 
powerhouse along the river.  This area was in operation until usage was discontinued in 
1970.  The facility had four cells, referred to as A, B, C and D.  Ash was sluiced to the cells.  
In 1967, two slides occurred along exterior dikes adjacent to cells A and C.  These two cells 
were drained and abandoned, but Cell B (middle cell) remained in operation until 1970 when 
disposal shifted to what was then called Area 3 (now known as Ponds A and E).  Cell B 
contained water until it was drained in 1973.  Over time, vegetation developed in the 
abandoned cells, and the slide areas were monitored.  Stormwater continued to collect in 
Cell B where a skimmer was left in place to prevent loss of ash through the outlet pipe.  In 
1985, new slides began to develop and in 1986 the entire perimeter dike length was 
reconstructed and flattened to 2H:1V.  In 1995 a formal closure plan was developed, 
submitted to TDEC and was approved in 1997.  The closure construction work was 
completed in 1998.  GAF personnel are required to monitor toe seepage areas on a quarterly 
basis to comply with the TDEC-approved closure plan. 

The next disposal area at Gallatin was initially known as Disposal Area 3 and was 
commissioned in 1970.  It covered both areas now known as Ash Ponds A and E.  In 
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general, this entire area is naturally low-lying and only saddle dikes were needed in a few 
cases to form the disposal area.  The original outlet area was also constructed at that time, 
which is still in operation today within Stilling Pond D. 

In the mid-1980’s, Ash Ponds A and E were formed by constructing a bottom ash divider dike 
extending to the east to separate the bottom ash area (Ash Pond A) from the fly ash area 
(Ash Pond E).  This construction also resulted in the formation of the stilling pond complex to 
the north (Ponds B, C and D).  That divider dike was raised in the late 1980's for additional 
storage.  In 2006, Pond E was expanded by constructing a new higher perimeter dike.  The 
expansion was constructed over known sinkholes, which were reportedly mitigated.  Also, 
the new dike was constructed over the old original saddle dikes, and inwardly over sluiced fly 
ash.  Currently, the pool elevation of Pond A is about 11 to12 feet higher than adjacent 
Stilling Pond B, and the pool elevation for Pond E is about 7 to 8 feet higher than adjacent 
Stilling Pond C.  Approximately 45,000 tons of bottom ash is sluiced to Pond A and 
approximately 185,000 tons of fly ash is sluiced to Pond E annually. 

3.3. Historical Geotechnical Issues 

As discussed in Section 3.1, the Phase 1 work included review of historical documents.  
Primary issues listed in the documents for the pond complex are discussed below. 

3.3.1. Seepage and Slope Stability 

The documents reviewed for Ash Pond A, Ash Pond E and the stilling ponds do not indicate 
a history of slope instability or seepage.  In addition, signs of slope instability have not been 
observed in the field by Stantec.  However, there were a few minor areas of seepage that 
have been discovered throughout the course of this work.  Figure 3.1 presents a plan view of 
these seepage locations at Gallatin.  The seepage is described below: 

Seep 1 – Small red-water seep discovered by Stantec in January 2009 just above pool level 
of stilling pond and to the east of Pond A outlet system.  No change observed in appearance 
throughout course of this work.  Minimal to no flow observed.  No piping. 

Seep 2 – Red-water seeps discovered by Stantec in January 2009 along toe of saddle dike 
at Stilling Pond C.  No significant change observed in appearance throughout course of this 
work.  Minimal to no flow observed.  No piping. 

Seep 3 – Small red-water seep discovered by TVA personnel in March 2010 just above the 
south dike toe at Pond E.  Size is approximately 5 feet by 20 feet strip.  Very small flow 
observed.  No change observed in appearance throughout course of this work.  No piping. 

Seep 4 – Small seep discovered by TVA personnel in March 2010 just above west dike toe 
at Pond E.  Size is approximately 5 feet by 20 feet strip.  Wet/soft ground observed with no 
flow and no piping.  No change observed in appearance throughout course of this work. 

Possible Seep 5 – This possible seepage area is located just beyond the west Pond E dike 
toe area adjacent to the pool level of Old Hickory Lake.  This could be remaining wet areas 
from recent high pool events of Old Hickory Lake, and needs further observations with time 
and during drier weather to reach conclusions. 
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Possible Seep 6 – This small possible seepage area is located at the northwest dike toe of 
Pond A.  It was discovered in February by TVA.  It also had some minor flow that was noted 
by Stantec on May 3, 2010 just after the very heavy rain event that occurred May 1 and 2, 
2010. The dike crest in this area tends to pool water during rain, and this area could be a 
result of stormwater infiltration into the dike that is slowly exiting at the dike toe below.  
Further observations with time and during drier weather will be needed to reach conclusions. 

Possible Seep 7 – This possible seepage area is located just west of Seep 3 at the south 
dike toe of Pond E.  It was discovered by Stantec on May 3, 2010 just after the very heavy 
rain event that occurred May 1 and 2, 2010.  The area exhibited very low flow. Because it 
was discovered just after the heavy rains, this area could be a result of stormwater infiltration 
into the dike that is slowly exiting at the dike toe below.  Further observations with time and 
during drier weather will be needed to reach conclusions. 

3.3.2. Karst Activity 

Documentation reviewed indicates that sinkhole activity has affected the ponds at Gallatin in 
the past.  For example, the annual inspection reports indicate that pond seepage loss 
occurred through a sinkhole located on the north side of Ash Pond E in the early to mid 
1970's.  This sinkhole was reportedly repaired in 1977.  The inspection reports also indicate 
that pond seepage loss occurred through a sinkhole on south side of Ash Pond A also during 
the early to mid 1970's.  A circular dike was built to isolate and protect this sinkhole in 1979.  
In 1990, the circular dike was removed and the sinkhole was repaired reportedly by 
excavating and capping. 

Last, the recent expansion for Pond E was constructed over known sinkholes, which were 
reportedly mitigated during construction.  Approximately ten areas were mitigated.  Mitigation 
activities were reported to include pumping the pond dry (with no backflow of water noted), 
followed by excavating the areas to expose bedrock and filling the crevices/sinkholes with 
shot rock and a compacted clay cap.  It should be noted that the construction drawings for 
the Pond E expansion do show details relative to sinkhole repairs.  In general, mitigation 
procedures specified the use of crushed stone filters, filter fabric, and compacted clay caps. 

Recently, a small sinkhole appeared within the low lying area just north of the Pond C saddle 
dike.  This occurred immediately following the major rain event of May 1 and 2, 2010.  Other 
than this, Gallatin has not experienced any known additional karst-related problems within 
the ponds in recent years. 

4. Scope of Exploration 

The field portion of the geotechnical exploration was performed from July 29 through August 
22, 2009.  These services were performed in general accordance with various Corp of 
Engineers procedures, along with standard procedures for geotechnical engineering practice. 

Stantec personnel advanced conventional sample borings at 34 locations using a 
combination of track-mounted and truck-mounted drill rigs.  In general, the borings were 
positioned at dike crests and toes along 14 cross-sections.  All borings were advanced to 
apparent bedrock, with four borings being advanced approximately 4 to 19 feet into bedrock 
using NQ-size (approximately two-inch diameter) rock coring equipment.  The rock core 
borings were advanced to confirm bedrock depths.  The locations of the borings are shown 
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on the Boring Layout Plan in Appendix E.  At completion of the drilling, TVA’s survey crew 
located the borings and profiled the ground lines at the 14 cross-sections. 

The subsurface exploration was performed using 3¼- and 4¼-inch (ID) hollow stem augers 
equipped with a carbide-tipped tooth bit.  Standard Penetration Testing (SPT) was performed 
in all 34 of the conventional sample borings at continuous intervals.  A standard penetration 
test consists of dropping a 140-pound hammer to drive a split-spoon sampler 18 inches.  The 
consistency or relative density of soil is estimated by the number of blows it takes to drive the 
spoon the last 12 inches.  This method is typically used to obtain soil samples, estimate the 
consistency or relative density of the soil, and also to estimate the vertical limits of the 
subsurface soil horizons.  In addition, undisturbed samples (Shelby Tubes) were obtained in 
additional offset borings using a fixed head piston sampler.  Tube samples were taken from 
selected depth intervals within the cohesive materials to provide samples for subsequent 
laboratory strength testing.  After completion of the drilling and sampling procedures, the 
boreholes were checked for subsurface water and backfilled with cement-bentonite grout. 

Stantec installed 12 piezometers within additional offset borings as a part of the stability 
evaluation to provide data on piezometric levels within the existing dikes and native 
foundation soils.  Piezometer construction consisted of one-inch diameter Schedule 40 PVC 
well screen and riser pipe.  The annular backfill consisted of a sand filter pack to some 
distance above the screened interval followed by a bentonite seal.  After allowing the 
bentonite to hydrate, the remaining annulus was backfilled with cement-bentonite grout 
tremmied into place.  Riser-type protective covers were set in concrete to protect the 
piezometers.  These instruments are scheduled to be monitored by Stantec until June 2010. 

An engineer/geologist was present with each drill crew throughout the drilling operations.  
The engineer/geologist directed the drill crews, logged the subsurface materials encountered 
during the exploration and collected samples.  Particular attention was given to the material’s 
color, texture, moisture content and consistency or relative density.  The samples extracted 
from the borings were transported to Stantec laboratories for testing. 

In the laboratory, standard penetration test (SPT) samples were subjected to natural 
moisture content determination in accordance with ASTM D 2216.  Selected SPT samples 
and tube samples were subjected to soil classification tests that included Atterberg limits 
testing (ASTM D 4318), specific gravity tests (ASTM D 854) and sieve and hydrometer 
analyses (ASTM D 422).  Select bulk samples were also collected and subjected to standard 
moisture-density (Proctor) testing (ASTM D 698).  Undisturbed samples were extruded and 
subjected to unit weight determination, falling head permeability testing (ASTM D 5084) and 
consolidated undrained triaxial compression testing with pore pressure measurements 
(ASTM D 4767). 

The results of the field and laboratory testing services were used to develop cross-sections 
for slope stability and seepage analysis.  Based on the results of the field exploration and 
review of cross-section geometry, Stantec selected eight cross-sections to analyze. 
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5. Results of Geotechnical Exploration 

5.1. Summary of Borings 

Stantec developed a boring plan for the field exploration after a review of historical 
information and existing site conditions.  TVA survey personnel established boring locations 
and elevations after drilling was completed.  The boring layout plan is contained in Appendix 
E and boring logs are presented in Appendix A.  A summary of the boring information is 
presented in Table 5.1 (all measurements are expressed in feet). 

Table 5.1. Summary of Borings 

Boring 
No. 

Surface 
Elevation Northing Easting 

Top of 
Rock** 
Depth 

Top of 
Rock** 

Elevation

Boring 
Termination 

Depth 

Bottom 
of Hole 

Elevation
STN-A-1 472.8 707019.68 1879799.57 30.5 422.3 30.5 422.3 
STN-A-2 473.3 706994.16 1879810.94 42.1 431.2 42.1 431.2 
STN-A-3* 472.9 707510.75 1880731.90 23.7 449.2 34.0 438.9 
STN-A-4 473.8 707498.65 1880758.47 26.5 447.3 26.5 447.3 

STN-A-4S 473.8 707498.65 1880758.47 --- --- 26.0 447.8 
STN-A-5 473.7 708368.74 1881417.01 23.2 450.5 23.2 450.5 
STN-A-6 474.0 708353.42 1881433.71 31.4 442.6 31.4 442.6 
STN-A-7 474.5 708921.58 1881894.55 42.1 432.4 42.1 432.4 
STN-A-8 474.8 708907.06 1881914.61 25.5 449.3 28.5 446.3 

STN-A-8S 474.8 708907.06 1881914.61 --- --- 22.0 452.8 
STN-A-9 472.4 709132.64 1882470.74 31.2 441.2 31.2 441.2 

STN-A-9S 472.4 709132.64 1882470.74 --- --- 25.0 447.4 
STN-A-10* 474.1 709085.67 1882461.16 33.4 440.7 45.0 429.1 
STN-C-1 462.0 707402.48 1879680.01 19.0 443.0 21.0 441.0 
STN-D-1 460.8 707328.99 1877246.92 --- --- 16.5 444.3 

STN-D-1A 460.8 707328.99 1877246.92 21.0 439.8 21.0 439.8 
STN-D-1B 460.8 707328.99 1877246.92 --- --- 14.0 446.8 
STN-D-1S 460.8 707328.99 1877246.92 --- --- 17.0 443.8 
STN-D-2 460.4 707245.18 1877237.96 15.9 444.5 15.9 444.5 

STN-D-2S 460.4 707245.18 1877237.96 --- --- 12.0 448.4 
STN-E-1* 474.1 703045.88 1879000.10 36.0 438.1 55.0 419.1 
STN-E-1S 474.1 703045.88 1879000.10 --- --- 34.5 439.6 
STN-E-2 475.7 703007.37 1879022.21 30.0 445.7 30.0 445.7 
STN-E-3 459.6 702955.21 1879046.66 41.4 418.2 41.4 418.2 
STN-E-4 474.3 702820.82 1878131.27 50.3 424.0 50.3 424.0 

STN-E-4S 474.3 702820.82 1878131.27 --- --- 42.0 432.3 
STN-E-5 476.1 702788.65 1878111.48 50.3 425.8 50.3 425.8 
STN-E-6 459.6 702733.38 1878070.14 28.0 431.6 28.0 431.6 
STN-E-7 475.1 703843.80 1877971.87 65.0 410.1 65.0 410.1 
STN-E-8 476.5 703835.47 1877934.64 63.9 412.6 63.9 412.6 
STN-E-9 451.8 703753.39 1877876.25 45.9 405.9 45.9 405.9 
STN-E-10 474.9 704870.32 1877862.37 28.6 446.3 29.1 445.8 
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Table 5.1. Summary of Borings 

Boring 
No. 

Surface 
Elevation Northing Easting 

Top of 
Rock** 
Depth 

Top of 
Rock** 

Elevation

Boring 
Termination 

Depth 

Bottom 
of Hole 

Elevation
STN-E-10S 474.9 704870.32 1877862.37 --- --- 27.0 447.9 
STN-E-11 476.1 704863.36 1877828.40 40.5 435.6 40.5 435.6 
STN-E-12 455.3 704854.47 1877754.46 28.3 427.0 28.3 427.0 
STN-E-13 474.3 706353.41 1877474.21 37.1 437.2 37.1 437.2 

STN-E-13S 474.3 706353.41 1877474.21 --- --- 34.0 440.3 
STN-E-14 477.0 706343.79 1877425.50 40.5 40.5 40.5 436.5 

STN-E-14S 477.0 706343.79 1877425.50 --- --- 7.0 470.0 
STN-E-15 463.4 706458.09 1877364.00 27.0 436.4 27.0 436.4 
STN-E-16 474.5 707101.38 1877842.04 59.0 415.5 59.0 415.5 

STN-E-16S 474.5 707101.38 1877842.04 --- --- 56.0 418.5 
STN-E-17 475.4 707146.54 1877811.85 39.1 436.3 39.1 436.3 
STN-E-18* 461.6 707190.77 1877765.92 36.1 425.5 40.0 421.6 
STN-E-19 472.8 706774.43 1878687.08 44.7 428.1 44.7 428.1 
STN-E-20 476.0 706856.53 1878704.54 25.8 450.2 28.5 447.5 

STN-E-20S 476.0 706856.53 1878704.54 --- --- 25.0 451.0 
STN-E-21 461.6 706883.00 1878751.72 15.5 446.1 16.0 445.6 

STN-E-21S 461.64 706883.00 1878751.72 --- --- 15.0 461.6 
*  Boring advanced into bedrock. 
**  Top of Rock, as used herein, refers to rock-like resistance to the advancement of the augers using a 

carbide-tipped-tooth bit.  This may indicate the beginning of weathered bedrock, boulders, or rock 
remnants.  An exact determination cannot be made without performing rock coring. 

5.2. Subsurface Conditions 

5.2.1. Soil 

Using the boring logs and laboratory tests from this geotechnical exploration, the boring 
information contained in previous geotechnical studies at the facility, TVA design drawings, 
old contour maps and other historical information, Stantec developed a general profile for 
each stability cross-section for the ash pond complex.  The profiles depict five generalized 
material horizons that are described below.  The stability sections contained in Appendix E 
show these layers in graphical manner.  In addition, the graphical logs shown on the stability 
sections also depict the material Unified Soil Classification System (USCS) classifications 
based on laboratory tests and on visual observations. 

The “Pond E Clay Dike” represents the new dike that was recently constructed in 2006 for 
the expansion of Pond E.  It was constructed over sluiced ash in the south portion, over 
intervals of old saddle dikes and sluiced ash to the west, and over native materials in other 
cases.  Its crest elevation is at approximate El. 475 to El. 476.  Side slopes are typically at 
3H:1V or flatter, except for the area represented by Section C where side slopes are 
approximately 2.5H:1V.  The dike materials are primarily clay soils with USCS classifications 
of predominantly CL, with lesser instances of CH.  Textural descriptions are gravelly lean 
clay with sand, sandy lean clay, lean clay with sand, silty clay, and fat clay with sand.  The 
clays are moist in moisture content, mostly reddish to orange brown in color, with occasional 
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brown and tan coloring.  Based on SPT N-values and laboratory strength testing, the upper 
dike clays have strength consistencies ranging primarily from stiff to very stiff.  It should be 
noted that there are portions of the new Pond E dike that was constructed using bottom ash.  
These zones are normally located in the lower portions of the new dike.  For discussion 
purposes, this material is included in the following profile description for bottom ash fill. 

“Bottom Ash Fill” is located within dikes at the following primary locations: 

• Lower portions of the new Pond E dike that was constructed in 2006. 

• Initial and raised dikes for the Pond A divider dike (entire dikes are constructed of 
bottom ash). 

• Stilling Pond C saddle dike located at north side of Pond C (entire dike constructed of 
bottom ash). 

Classification testing performed on selected bottom ash samples resulted in USCS 
classifications of SM and SW-SM with textural descriptions of silty sand, silty sand with 
gravel, and well-graded sand with silt and gravel.  The ash materials are black in color and 
moist in moisture content.  SPT N-values indicate primarily medium dense to dense relative 
densities, with some zones of loose and very dense relative densities. 

The “Stilling Pond D Saddle Dike” represents a short, low height interval of dike that is 
located at the pond complex outlet area into Old Hickory Lake at the northwest portion of the 
reservation.  Its crest is at approximate El. 462 feet, and it is less than 10 feet tall.  The dike 
materials are primarily clay soils with a USCS classification of CL and a textural description 
of lean clay with sand.  The clay is moist, reddish brown in color and stiff to very stiff in 
strength consistency.  

Below the various dike materials, “Native Clay” was encountered extending downwardly to 
the apparent top of bedrock.  As described in Section 2.2, the native clays beneath the pond 
complex are primarily residual in origin resulting from the in-place weathering of the parent 
limestone formations.  The native clays have USCS classifications primarily of CL and CH, 
with textural descriptions of lean clay, sandy lean clay, sandy lean clay with gravel, fat clay 
and fat clay with sand.  Grevel and chert zones are present in some cases.  The clays are 
mostly brown, red-brown, yellow-brown or orange-brown in color, and moist in moisture 
content with some isolated wet zones.  Based on SPT N-values and laboratory strength 
testing, the “Native Clay” has strength consistencies ranging mostly from medium to stiff, with 
lesser occurrences of soft and very stiff zones.  The thicknesses of the native soils above 
bedrock across the pond complex range from as little as about one foot or less to as much as 
about 30 feet.  Most thicknesses are from about 10 to 25 feet. 

Hydraulically placed (sluiced) fly ash and bottom ash was also encountered in borings drilled 
through dikes that have been placed over sluiced ash.  Where encountered, the thickness of 
the sluiced ash ranges from about 5 feet to as much as 25 feet, with most being from about 5 
to 10 feet thick.  Classification testing performed on selected samples of sluiced ash resulted 
in USCS classifications of SM for bottom ash and ML for fly ash, with corresponding textural 
descriptions of silty sand with gravel and silt, respectively.  The ash materials are black in 
color and wet in moisture content.  SPT N-values indicate loose to medium relative densities 
for the bottom ash, and typically very soft to soft strength consistencies for the fly ash. 
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The subsurface logs presented in Appendix A include more detailed descriptions of the 
materials encountered at the specific boring locations. 

5.2.2. Bedrock 

Elevations of apparent top of bedrock, as indicated by auger refusal, are variable across the 
site, ranging from a low of about El. 406 feet to a high of about El. 451 feet.  The bedrock 
surface shows a general trend of being lower beneath the Pond E dikes to the west.  The 
bedrock surface elevations are generally higher along the Pond A divider dike.  In a few 
instances, irregularities in the bedrock surface were encountered over relatively short 
distances.  These variations are typical for limestone bedrock formations where surface 
weathering and solutioning can create abrupt changes in the bedrock surface and pinnacles 
within the rock mass.  

Rock coring was performed at four borings (STN-A-3, STN-A-10, STN-E-1 and STN-E-18) to 
confirm the presence of bedrock, and to gain general information on the underlying 
limestone.  The rock cores were logged in terms of rock type, color, bedding characteristics, 
and other notable features.  The limestone bedrock encountered correlates well with the 
limestone described within the geologic mapping.  The rock core specimens are generally 
described as limestone, gray in color, thin bedded, and containing weathered and fractures 
zones.  At boring STN-A-3, a six-foot thick zone of highly weathered rock/voids was 
encountered just below the rock surface, and instances of low core recoveries were 
encountered at other locations.  These features are indicative of karst limestone where zones 
of voids, clay seams, and weathering will often be intermittently encountered between zones 
of more intact bedrock. 

5.3. Phreatic Conditions 

At select boring locations, piezometers were installed to measure pore water pressures.  In 
general, initial piezometer readings were taken at approximate two week intervals, and then 
extended to monthly intervals.  It is anticipated that Stantec will continue to take readings 
until June 2010.  Refer to Appendix B for piezometer installation details and readings (up to 
most recent set of readings).  Piezometer locations and tip elevations are summarized in 
Table 5.2 below.   

Table 5.2. Summary of Piezometers 

Boring No. 
Concrete Pad 

Elevation (Feet) 
Piezometer Tip Elevation 

(Feet) 

STN-A-1 472.8 443.1 (Pond A native clay/initial 
bottom ash divider dike) 

STN-A-5 473.7 452.3 (Pond A initial bottom ash 
dike) 

STN-A-9S 472.4 448.4 (Pond A initial bottom ash 
divider dike) 

STN-C-1 462.0 446.0 (Pond C Saddle Dike) 

STN-D-1A 460.8 439.8 (Pond D native clay at 
outlet saddle dike) 
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Table 5.2. Summary of Piezometers 

Boring No. 
Concrete Pad 

Elevation (Feet) 
Piezometer Tip Elevation 

(Feet) 

STN-E-2 475.7 445.7 (Pond E native 
clay/sluiced ash) 

STN-E-6 459.6 431.6 (Pond E native 
clay/sluiced ash) 

STN-E-8 476.5 446.5 (Pond E native clay/1969 
clay dike/sluiced ash) 

STN-E-12 455.3 427.0 (Pond E native clay) 

STN-E-14 477.0 437.0 (Pond E native clay) 

STN-E-18 461.6 441.6 (sluiced ash/bottom ash 
dike) 

STN-E-20 476.0 447.5 (sluiced ash/ash fill) 

In general, the series of readings to date have shown that water levels have remained fairly 
consistent with only slight fluctuations being observed (usually only a few tenths of a foot to 
about one foot).  These fluctuations are likely attributed to equalization of the water level 
within the piezometers over time.  However, it should be noted that water levels can also 
fluctuate due to the seasons, precipitation events, and other factors. 

6. Laboratory Testing 

6.1. General 

The results of laboratory testing performed are included within the appendices.  ASTM 
testing specifications were observed.  In particular, natural moisture content test results are 
shown on the attached boring logs in Appendix A and are also shown on the drafted stability 
sections in Appendix E.  The results of the classification testing and shear strength testing 
performed on selected samples are included in Appendix C.  The USCS classifications 
associated with each horizon are also discussed in Section 5.2.1 above, and are presented 
in Table 6.1.  No further discussion relative to the results of moisture content and 
classification testing are provided in this section.  The discussion that follows is limited to the 
laboratory testing associated with evaluation of the dike compaction characteristics and 
shear strengths of the cohesive soil horizons. 
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Table 6.1. Summary of ClassificationTesting 

Sample Location 
Sample 

Type Soil Horizon USCS Classification 
STN-A-2, 35’-39.5’ SPT Native Clay CH 
STN-A-3, 9’-13.5’ SPT Pond A Bottom Ash Dike SM 
STN-A-7, 30’-34.5’ SPT Native Clay CL 
STN-A-10, 15’-19.5’ SPT Sluiced Ash SM 

STN-C-1, 3’-7.5’ SPT Pond C Bottom Ash Saddle Dike SW-SM 
STN-D-2, 6’-10.5’ SPT Pond D Clay Dike at Outlet CL 
STN-E-2, 4.5’-9.0’ SPT Pond E Clay Dike CL 
STN-E-3, 4.5’-9.0’ SPT Sluiced Ash SM 
STN-E-3, 25.5’-30’ SPT Native Clay CH 
STN-E-4, 34.5’-39’ SPT Sluiced Ash ML 
STN-E-8, 31.5’-33’ SPT Native Clay CL 
STN-E-9, 34’-38.5’ SPT Native Clay CL 
STN-E-11, 3’-7.5’ SPT Pond E Clay Dike CL 

STN-E-13, 16.5’-21’ SPT Native Clay CH 
STN-E-15, 11.5’-16’ SPT Native Clay CH 
STN-E-16, 18’-22.5’ SPT Bottom Ash SM 

STN-E-17, 4.5’-9’ SPT Pond E Clay Dike CL 
STN-E-18, 22.5’-27’ SPT Native Clay CL 

STN-E-20, 4.5’-9’ SPT Pond E Clay Dike CH 
STN-A-6, 29.1’-29.5’ Tube Native Clay CH 

STN-E-4S, 5’-5.5’ Tube Pond E Clay Dike CL 
STN-E-8, 41.6’-42.1’ Tube Native Clay GC 
STN-E-8, 50.2’-50.7’ Tube Native Clay CL 

STN-E-9, 5.8’-6.3’ Tube Native Clay CL 
STN-E-10S, 5.3’-5.8’ Tube Pond E Clay Dike CL 
STN-E-12, 10.3’-10.8’ Tube Native Clay CL 
STN-E-14S, 2.0’-2.5’ Tube Pond E Clay Dike CL 
STN-E-16S, 5.6’-6.1’ Tube Pond E Clay Dike CH 

STN-E-16S, 36.0’-36.5’ Tube Native Clay CL 
STN-E-21S, 11.6’-12.1’ Tube Native Clay CL 
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6.2. Cohesive Soils/Undisturbed (Shelby) Tube Samples 

The borings drilled for the GAF ash pond/stilling pond complex included three-inch diameter 
undisturbed (Shelby) tube sampling within cohesive soil horizons.  Stantec’s soils laboratory 
extruded the tubes and trimmed six-inch long specimens.  Lab personnel determined visual 
classifications, unit weights (wet and dry), and natural moisture for each six-inch specimen 
prior to submitting a summary of the extruded specimens to a geotechnical engineer for 
assignment of lab testing.  Select six-inch specimens extruded from Shelby tubes were then 
subjected to consolidated-undrained (CU) triaxial testing and permeability testing.  The 
results of these tests are included in Appendix C and discussed below.  Selected tube 
samples where triaxial and permeability testing were performed were also subjected to 
classification testing.  These results are presented in Table 6.1 above. 

6.2.1. Consolidated Undrained (CU) Triaxial Testing 

Stantec performed CU triaxial testing with pore pressure measurements on selected six-inch 
long specimens extruded from three-inch diameter Shelby tubes obtained during drilling.  CU 
testing provides indicators of effective-stress shear strength parameters for slope stability 
analyses.  The results of the CU triaxial tests are presented on the stability sections in 
Appendix E, and are summarized in Table 6.2.  The stress path envelopes derived from CU 
triaxial testing are also presented in Appendix C. 
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Table 6.2. Summary of Consolidated – Undrained Triaxial Testing 

 
Boring No. 

Sample Interval 
(feet) Soil Horizon 

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

STN-D-1S 
2.0 – 2.5 

Pond D Clay Dike 940 23.3 2.6 – 3.1 
6.0 – 6.5 

STN-E-4S 5.0 – 5.5 
Pond E Clay Dike 740 17.6 STN-E-8 5.4 – 5.9 

STN-E-8 
41.0 – 41.5 

Native Clay 360 26.6 41.6 – 42.1 
45.2 – 45.7 

STN-E-9 
9.5 – 10.0 

Native Clay 640 28.8 10.1 – 10.6 
10.7 – 11.2 

STN-E-10S 
25.0 – 25.5 

Native Clay  70 37.1 25.5 – 26.1 
26.2 – 26.7 

STN-E-13S 
20.0 – 20.5 

Native Clay 700 18.4 20.6 – 21.1 
25.0 – 25.5 

STN-E-14S 
2.0 – 2.5 

Pond E Clay Dike 480 21.5 2.6 – 3.1 
5.7 – 6.2 

STN-E-15 
9.7 – 10.2 

Native Clay 380 26.3 10.3 – 10.8 
10.9 – 11.4 

STN-E-16S 
5.0 – 5.5 

Pond E Clay Dike 340 22.0 5.6 – 6.1 
7.7 – 8.2 

STN-E-16S 
33.0 – 33.5 

Native Clay 160 34.3 33.6 – 34.1 
34.2 – 34.7 

STN-E-20S 
4.0 – 4.5 

Pond E Clay Dike 460 25.5 6.0 – 6.5 
6.6 – 7.1 

STN-E-21S 
11.0 – 11.5 

Native Clay 260 34.1 11.6 – 12.1 
13.0 – 13.5 

6.2.2. Permeability Testing 

The following table summarizes the testing results from the falling head permeability testing.  
Permeability values are used in seepage analyses. 
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Table 6.3. Summary of Falling Head Permeability Testing 

Boring No. 
Sample Interval 

(feet) Soil Horizon Permeability (cm/sec) 
STN-A-6 29.1 – 29.5 Native Clay  9.07e-08 

STN-E-8 50.2 – 50.7 Native Clay  1.38e-08 

STN-E-9 5.8 – 6.3 Native Clay  4.7e-08 

STN-E-10S 5.3 – 5.8 Pond E Clay Dike 1.02e-07 

STN-E-12 10.3 – 10.8 Native Clay 3.01e-07 

STN-E-13S 25.6 – 26.1 Native Clay 2.32e-08 

STN-E-15 5.7 – 6.2 Native Clay 1.36e-08 

STN-E-16S 9.0 – 9.5 Pond E Clay Dike 1.27e-08 

STN-E-16S 36.0 – 36.5 Native Clay 1.16e-08 

STN-E-20S 23.0 – 23.5 Sluiced Ash 7.13e-06 

6.3. Moisture-Density Relationships 

Bag samples were obtained of materials associated with the dikes where clay materials were 
encountered, which is primarily along the new dike construction associated with Ash Pond E.  
The results of the standard moisture-density tests performed on these samples are 
summarized in Table 6.4. 

Table 6.4.  Standard Moisture-Density (Proctor) Test Results (Clay Dike Materials) 

Sample 
Location 

Sample Depth 
Interval (feet) Dike Location 

Maximum Dry 
Density (pcf) 

Optimum 
Moisture 

Content (%) 
STN-A-8 14.0 – 17.0 Pond A Bottom 

Ash Dike 107.4 13.2 

STN-D-2 4.0 – 6.0 Pond D Dike 112.3 15.9 

STN-E-8 3.0 – 5.0 Pond E Dike 116.7 14.3 

STN-E-8 16.0 – 19.0 Pond E Dike 112.4 15.9 

STN-E-14 5.0 – 8.0 Pond E Dike 106.2 19.0 

STN-E-19 8.0 – 11.0 Pond E Dike 109.1 17.9 

Following completion of the moisture-density testing, undisturbed samples taken within clay 
dike materials were extruded and unit weight and moisture content determinations were 
made in association with triaxial shear strength testing.  The results of the unit weight and 
moisture content determinations for triaxial test samples are shown in Table 6.5.  A 
comparison between the moisture-density test results and the unit weight determinations 
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obtained from the undisturbed samples is also included.  The comparison was made by 
using the moisture-density test results that were nearest to the undisturbed sample locations 
(and which also had like classifications) to estimate relative compaction. 

Table 6.5. Comparison Between Undisturbed Sample Conditions 
and Moisture-Density Test Results (Clay Dike Materials) 

Boring 
Location 

Sample 
Depth 

Interval 
(feet) 

Dike 
Location 

Unit 
Weight 

Dry 
(pcf) 

Moisture 
Content 

(%) 

Maximum 
Dry 

Density 
(pcf) 

Percent 
Maximum 

Dry 
Density 

(%) 

Optimum 
Moisture 
Content 

(%) 

 
Moisture 
Content 
Variation 

(%) 
STN-D-1S 2.0 – 2.5 Pond D 103.2 21.5 112.3 92 15.9 +5.6 
STN-D-1S 2.6 – 3.1 Pond D 106.4 18.1 112.3 95 15.9 +2.2 
STN-D-1S 6.0 – 6.5 Pond D 97.5 25.5 112.3 87 15.9 +9.6 
STN-E-4S 5.0 – 5.5 Pond E 102.3 19.5 112.4 91 15.9 +3.6 
STN-E-8 5.4 – 5.9 Pond E 108.2 19.7 116.7 93 14.3 +5.4 

STN-E-14S 2.0 – 2.5 Pond E 104.4 21.8 106.2 98 19.0 +2.8 
STN-E-14S 2.6 – 3.1 Pond E 107.4 20.4 106.2 101 19.0 +1.4 
STN-E-14S 5.7 – 6.2 Pond E 103.6 22.1 106.2 98 19.0 +3.1 
STN-E-16S 5.0 – 5.5 Pond E 102.1 22.6 106.2 96 19.0 +3.6 
STN-E-16S 5.6 – 6.1 Pond E 99.8 24.3 106.2 94 19.0 +5.3 
STN-E-16S 7.7 – 8.2 Pond E 107.2 19.7 106.2 101 19.0 +0.7 
STN-E-20S 4.0 – 4.5 Pond E 106.4 21.7 109.1 98 17.9 +3.8 
STN-E-20S 6.0 – 6.5 Pond E 109.0 19.6 109.1 100 17.9 +1.7 
STN-E-20S 6.6 – 7.1 Pond E 105.5 21.4 109.1 97 17.9 +3.5 

The existing in-situ dry densities of the clay dike materials were determined to range from 
about 87 percent to 101 percent of the standard Proctor dry densities, with some being 
between about 90 and 95 percent.  The trend of data indicates that some dike materials 
appear to have been compacted to densities a little lower than the typical earth dike target 
densities of 95 percent or greater.  However, it should be noted that no construction 
documentation has been provided to confirm this comparison.  The corresponding moisture 
values were mostly in the range of about 1 to 6 percent above the optimum moisture value. 

6.4. Standard Penetration Test Samples 

Recovered soil specimens from SPT sampling were subjected to natural moisture content 
determinations and select samples were combined for engineering classification testing.  The 
engineering classification testing consisted of Atterberg limits, specific gravity, and sieve and 
hydrometer analyses.  The results of the classification testing were used in conjunction with 
the N-values from SPT’s to estimate soil strength of cohesionless materials based on 
published correlations of such data.  The results of the moisture content tests are included on 
the boring logs and stability section drawings in Appendices A and E, respectively.  The 
results of the engineering classifications are included on the drawings in Appendix E, and are 
summarized in Table 6.1. 
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7. Engineering Analysis 

7.1. General 

Geotechnical engineering analyses included evaluations of strength and permeability 
parameters, seepage analyses, and slope stability analyses.  Prior to beginning the 
analyses, the geotechnical data and cross-sections were combined and the geometry of the 
existing dikes and soil horizons were approximated using current and historical information.  
Once the geometry of the sections was approximated, each section was reviewed and 
evaluated to determine the critical cross-section for analyses.  Selection of critical sections 
was based on the steepness of slopes, heights of dikes, geometry of the sections, phreatic 
surface, seepage conditions, and subsurface conditions.  Based on this evaluation, eight 
representative cross-sections were selected for analyses (Sections B, C, D, F, G, H, J and 
K).  The locations of the sections are shown on the layout drawings presented in Appendix E.  
Results of the analyses and evaluations are summarized in the following paragraphs, and 
are shown on drawings/computer output provided in Appendices E and F. 

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

7.2. Soil Horizons 

Based on the results of the drilling, laboratory testing, historical documentation, and 
drawings, the materials encountered at the sections selected for seepage/stability analysis 
were divided into four primary soil layers.  Refer to the stability sections in Appendix E for 
locations of the soil horizons.  The soil horizons are briefly described as follows: 

• Pond E Clay Dike:  This represents the clay material used for dike construction 
associated with the 2006 expansion of Pond E.  Current survey data shows that the crest 
of this dike is currently at approximate El. 475 to 476.  Construction drawings specified 
that most side slopes were to be constructed at 3H:1V. 

• Bottom Ash Fill/Dikes: This represents various areas where compacted bottom ash was 
used in dike construction.  It is present at the lower portions of the new Pond E dike that 
was constructed in 2006, within the initial and raised dikes for the Pond A divider dike 
(entire dikes are constructed of bottom ash), and within the Stilling Pond C saddle dike 
located at north side of Stilling Pond C (entire dike constructed of bottom ash). 

• Native Clay:  This represents the layers of native lean and fat clay located beneath the 
dikes and ponds. 

• Hydraulically Placed (sluiced) Ash:  This represents sluiced bottom ash/fly ash that is 
contained by the dike systems. 

Section 5.2.1 contains more detailed descriptions of the materials encountered within the 
dikes.  Note that the “Stilling Pond D Saddle Dike” is not included in the above descriptions 
because it was not selected for analysis due to its very low height and flat slopes. 
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7.3. Seepage Analysis 

7.3.1. SEEP/W Model 

An analysis of steady state seepage through the Gallatin Pond dikes was performed 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 
models were developed using SEEP/W 2007 (Version 7.15), a finite element code tailored 
for modeling groundwater seepage in soil and rock.  SEEP/W is distributed by GEO-SLOPE 
International, Ltd, of Calgary, Alberta, Canada (www.geo-slope.com). 

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-sections.  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 code 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 problem simulation. 

Eight representative dike cross-sections were modeled with SEEP/W, and then were 
subsequently evaluated for slope stability (Section 7.4).  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 code) was then used to simulate steady 
seepage across the mesh.  The total hydraulic head is computed at each nodal location, from 
which pore water pressures and seepage gradients can be determined. 

7.3.2. Boundary Conditions 

Steady-state seepage was assumed for the analysis, with the static pool levels placed at 
approximate El. 469 feet for Pond E, El. 466 feet for Pond A, and El. 457 feet for the Stilling 
Ponds.  For the left side of Sections B and C, the pool level for the Cumberland River was 
set at El. 445 feet, which is normal pool. 

Boundary conditions for the SEEP/W analysis were assumed as follows.  Along the vertical, 
interior edge of the model, the hydraulic head at each node was constant with depth and 
equal to the pool elevations of the ash ponds (El. 466 feet for Pond E, El. 469 feet for Pond 
A, and El. 457 feet for the Stilling Ponds).  A total head equal to the pool levels was also 
applied to all submerged nodes along the ground surface of the interior side.  Along the 
vertical, exterior edge of the model, the hydraulic head at each node was constant with depth 
and set equal to the corresponding stilling pond or Cumberland River, depending on cross 
section location.  Other nodes along the ground surface were treated as potential seepage 
exits.  At various steps in the computer analysis, if the software determines that water flows 
from the mesh at these nodes along the ground surface, SEEP/W assigned a head equal to 
the elevation of the node.  This routine effectively models the seepage exit to the ground 
surface.  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.  Steady 
state seepage was assumed for the analysis. 

http://www.geo-slope.com/
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7.3.3. Seepage Properties 

For each modeled cross-section, a representative subsurface profile was compiled based on 
boring logs, available record drawings, and the known project history.  Material properties 
were estimated based on available laboratory data, correlations with classification data, and 
on typical values for similar materials.  For ash materials, Stantec also considered results of 
permeability tests presented in MACTEC’s October 14, 2004 geotechnical report which 
presented permeability values of 8.55e-4 cm/s and 2.15 e-3 cm/s for bottom ash, and 2.78 e-
5 cm/s for sluiced ash.  Material properties used in the seepage analysis are summarized in 
Table 7.1. 

Table 7.1. Material Properties for SEEP/W Analysis 

Soil Horizon 

Saturated 
kv 

(cm/s) 
Ratio 
kh / kv 

Specific 
Gravity 

Gs 

Void 
Ratio 

e 

Volumetric  
Water Content 

Basis 
Saturated

(%) 
Residual 

(%) 

Pond E Clay 
Dike 1.0e-7  1 to 5 2.70 0.61 25 3 

Available Laboratory 
Data and 

Correlation w/ 
Typical Values 

Bottom Ash 
Fill/Dikes 

1.0e-3 to 
1.0e-4 1 to 5 2.66 0.69 to 

0.79 15 1 

Available Laboratory 
Data, Correlation w/ 

Typical Values, 
MACTEC 2004 

Report 

Hydraulically 
Placed (Sluiced) 

Ash 
1.0e-5 30 2.66 1.0 40 1 

Available Laboratory 
Data, Correlation w/ 

Typical Values, 
MACTEC 2004 

Report 

Native Clay  1.0e-6 to 
1.0e-7 10 to 20 2.70 0.62 to 

0.68 40 2 

Available Laboratory 
Data and 

Correlation w/ 
Typical Values 

Limestone 
Bedrock 1.0e-3 10 2.60 0.14 15 1 Correlation w/ 

Typical Values 

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

Significant engineering judgment is needed to select appropriate hydraulic properties for 
earth/soil materials.  Unlike other key properties, hydraulic conductivity can vary over several 
orders of magnitude for a range of soils, often with substantial anisotropy for seepage in 
horizontal versus vertical directions.  Laboratory test samples often do not represent 
important variations within a larger soil deposit.  For this analysis, an iterative process of 
parametric calibration (Section 7.3.4) 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 material parameters were then varied until the solutions reasonably matched 
the field data.  The final set of parameters (Table 7.1) resulted in the comparisons presented 
in Section 7.3.4. 
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The ratio of horizontal hydraulic conductivity (kh) to vertical hydraulic conductivity (kv) was 
estimated based on placement, depositional characteristics, and origin of the materials.  An 
isotropic material would have kh/kv = 1, while deposits of horizontally layered soils will have 
much higher values.  For this analysis, higher ranges of ratios were used for sluiced ash and 
native materials, whereas a lower range of ratios was assumed for compacted dike 
materials. 

The governing equations in SEEP/W are formulated to consider seepage through 
unsaturated soils.  In the simulations for this study, this formulation is used to locate the 
phreatic surface for unconfined seepage through the dike cross-sections.  To represent the 
change in hydraulic conductivity due to de-saturation of each soil, SEEP/W implements a 
model based on two curves, 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, only the residual water contents were not previously estimated for each 
material.  Values were estimated based on typical values for similar soils.  The simulation 
results are not sensitive to the selection of these values. 

7.3.4. Comparison to Field Observations 

After the initial seepage parameters were estimated, results from the SEEP/W model were 
compared to pore water pressures actually measured in the 12 piezometers installed within 
the GAF pond complex.  Nodes were placed in the model at the screened piezometer 
intervals so that the average head across these nodes could be compared to the 
corresponding piezometer reading.  The material properties in each modeled cross-section 
were then varied until a reasonable match was obtained between the seepage predictions 
and field data.  Specifically, the saturated hydraulic conductivity and the kh/kv ratios were 
adjusted (while still maintaining the parameters within expected ranges) to give model 
predictions as consistent as possible with field measurements and observations. 

The comparison between the field piezometer measurements and final SEEP/W predictions 
show the predicted groundwater table ranging from about one-foot below to four feet above 
the readings obtained in the piezometers.  Most differences are between about one-foot 
below to two feet above the actual readings.  These differences are judged to be acceptable 
given the limited information available and unknown conditions between the modeled cross-
sections and borings.   

The results of the seepage models can also be compared to field observations of seepage.  
For the Gallatin ponds, minor seepage exists at or near the dike toes at only a few isolated 
areas.  These observations correlate well with the seepage models which generally show the 
shape of the phreatic surface extending to or just below the dike toes. 

 In summary, the seepage models appear to give a reasonable prediction of the phreatic 
surface location when compared to field observations and piezometer measurements. 

7.3.5. Critical Exit Gradients 

Seepage forces, resulting from hydrodynamic drag on the soil particles, can destabilize 
earthen 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.  
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Hydraulic gradients (computed where seepage exits at the ground surface) can be evaluated 
to understand the potential severity of this problem. 

Where upward seepage through a uniform soil exits the ground surface, the factor of safety 
with respect to soil piping (FSpiping) is as defined below. 

 Eqn. 7.1

  
i

i
FS crit

piping =

Where “i” is the vertical gradient in the soil at the exit point, the critical gradient (icrit) is related 
to the submerged unit weight of the soil, and can be computed as: 

 Eqn. 7.2

where γsub is the submerged unit weight of the soil, γw is the unit weight of water, Gs is the 
specific gravity of the soil particles and e is the void ratio.  For nearly all soils, the critical 
gradient is between about 0.6 and 1.4, with a typical value near 1. 

e
G

i s

w

sub
crit +

−
==

1
1

γ
γ

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

7.3.6. Results of Seepage Analysis 

Plots from the SEEP/W analyses of the eight cross-sections through the GAF pond dikes are 
presented in Appendix F.  The plots show the finite element mesh, material zones and 
boundary conditions used in each analysis.  The results are depicted in contour plots of total 
head, pore water pressure, and seepage gradients. 

On each modeled cross-section, examination of the output (predicted phreatic surface and 
vertical gradients) can be made to look for areas where the potential for excessive vertical 
gradients might exist that could possibly initiate the 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.  The potential for piping 
was evaluated using the factor of safety equation as defined in Section 7.3.5.  First, contour 
plots of vertical gradient were examined to determine the general location of the maximum 
vertical exit gradient.  On the modeled cross-sections, the maximum upward gradient occurs 
near or beyond the exterior toe of the dikes.  For the factor of safety calculations, vertical 
gradients from these locations were then used along with the critical gradients determined 
from the soil properties. 

The calculated factors of safety against piping are summarized in Table 7.2.  They range 
from 3.0 to greater than 60, with one value being even greater (Section B) because a critical 
exit point was not predicted by the model.  Stantec recommends a target factor of safety 
against piping of three, based on information contained in United States Army Corps of 
Engineers (USACE) manual EM 1110-2-1901.  Hence, on all eight cross sections modeled, 
the recommended target factor of safety for piping at the critical seepage exit points is met or 
exceeded. 
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Table 7.2. Summary of Computed Exit Gradients and Minimum Factors of Safety 
against Piping  

Cross 
Section* 

Vertical 
Gradient (iy) at 

Critical Exit 
Point 

Location 
of Critical 
Exit Point Material 

 
Critical 

Gradient (icrit) FSpiping 

B 
Critical Exit Point 
Not Identified by 

Model 
N/A N/A N/A >> 3 

C 0.35 Dike Toe Native Clay 1.05 3.0 

D 0.29 Dike Toe Native Clay 1.01 3.5 

F 0.085 Dike Toe Bottom Ash 
Dike 0.84 9.9 

G 0.088 Dike Toe Native Clay 1.01 11.4 

H 0.0125 Dike Toe Bottom Ash 
Dike 0.86 68.8 

J 0.089 Dike Toe Bottom Ash 
Dike 0.96 10.8 

K 0.025 Dike Toe Bottom Ash 
Dike 0.89 35.6 

 *Refer to Appendix E for locations of cross-sections. 

7.4. Slope Stability Analyses 

7.4.1. SLOPE/W Model 

The stability of the GAF pond dikes was evaluated using limit equilibrium methods as 
implemented in the SLOPE/W software, which is available from GEO-SLOPE International, 
Ltd., of Calgary, Alberta, Canada (www.geo-slope.com).  Analyses were completed for static, 
long-term conditions with steady-state seepage.  SLOPE/W is a special-purpose computer 
code designed to analyze the stability of earth slopes using two-dimensional, limit equilibrium 
methods.  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 models described in Section 7.3. 

7.4.2. 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 first divided into vertical slices, 
then stresses are evaluated along the sides and base of each slice.  The factor of safety 
against a slope failure (FSslope) is defined as: 

mequilibriu for required stress shear
soil of strength shear=slopeFS  Eqn. 7.3
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where the strengths and stresses are computed along a defined failure surface located at the 
base of the vertical slices.  The shearing resistance along the potential slip surface is 
computed, with appropriate Mohr-Coulomb strength parameters, as a function of the total or 
effective normal stress. 

Spencer’s solution procedure (Spencer 1967; USACE 2003; Duncan and Wright 2005), 
which satisfies all of the conditions of 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. 

7.4.3. Analysis Approach 

The slope stability analyses were performed using SLOPE/W 2007 on the exterior faces of 
the dikes.  SLOPE/W incorporates various search routines to locate the critical slip surface.  
For the analyses presented here, the "Grid and Radius" method and the "Entrance and Exit" 
method were employed.  Center points for the trial circles were confined to a specified range 
above the slope surface, while the trial radii were varied based on tangent horizontal lines 
within the soil.  The minimum and maximum range for the center points and tangent lines 
were parametrically varied over a wide range to determine the likely solution region for the 
critical circle. In subsequent runs, the search was refined by narrowing the range and 
spacing for the candidate center points.  The phreatic surface and distribution of pore water 
pressures obtained from the SEEP/W model were used in the analysis.   

7.4.4. Selection of Shear Strength Parameters 

The stability analyses presented in this report will focus only on static steady state seepage 
conditions (no earthquake or other dynamic loads).  For these conditions, soil unit weights 
and drained strength parameters (c’ and φ’) are needed. 

The drained shear strength parameters used for the clay dikes and clay foundation materials 
were derived using results of laboratory triaxial tests, along with consideration given to 
standard penetration test data, laboratory classification test data, Stantec’s experience with 
similar materials, and historic data presented in MACTEC’s 2004 geotechnical report. 

For the “Pond E Clay Dike” and “Native Clay” horizons, representative strengths were 
selected using the methodology outlined in the US Army Corps of Engineers Engineer 
Manual EM 1110-2-1902 as a guide.  Results of triaxial testing were evaluated and effective 
stress p’ versus q scatter plots were prepared of all of the data points.  The maximum 
effective principal stress ratio was used to determine failure criteria for selection of these 
values within Stantec’s laboratory test results.  Once the p’ versus q plots were prepared, a 
failure envelope was then selected such that about two thirds of the plotted values were 
above the envelope.  The p’ versus q plots and selection of the failure envelope are shown 
for each horizon on the graphs presented in Appendix D.  The strength parameters were 
rounded to the nearest degree with regards to φ’.  The cohesion intercept point (c’) was 
limited to a maximum of 200 pounds per square foot. 

Shear strength parameters for “Bottom Ash Fill/Dikes” were estimated/selected primarily 
using charts published in Soil Mechanics Design Manual 7.1, Department of the Navy – Navy 
Facilities Engineering Command (NAVFAC 7.1) which correlates SPT N-values and material 
classifications with the angle of internal friction.  Stantec also considered test results 
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presented in MACTEC’s 2004 report which measured angles of internal friction ranging rom 
37 to 40 degrees for remolded bottom ash samples. 

Shear strength parameters for sluiced ash were estimated/selected using NAVFAC 7.1 
charts (where the lowest friction angle is 26 degrees for ML classifications), review of 
paramaters selected by Stantec at other fossil plants, and considering results of two triaxial 
test performed on undisturbed ash samples presented in MACTEC’s 2004 report which 
measured friction angles of 24.4 and 35.5 degrees.  As a result, Stantec slected an angle of 
internal friction of 26 degrees for sluiced ash. 

The following table provides a summary of the effective stress shear strengths selected for 
use in the slope stability analyses. 

Table 7.3. Selected Strength Parameters for Stability Analyses 

 
Soil Horizon Unit Weight (pcf) 

Effective Stress Strength 
Parameters 

c’ (psf) Ø’ (degrees) 
Pond E Clay Dike 125 200 22 

Bottom Ash Fill/Dikes 100 to 105 0 30 to 34 

Sluiced Ash 85 0 26 

Native Clay 125 200 27 

7.4.5. Results of Slope Stability Analysis 

Using the strength parameters (c’ and φ’) listed in Table 7.3, in conjunction with the results of 
the seepage analyses, the existing dike configurations were analyzed at the eight selected 
cross-sections.  Geo-Slope’s Slope/W computer program was used for the analyses with 
pore pressures imported from the seepage analyses.  Long term (effective stress) steady 
state seepage conditions were analyzed using Spencer’s method.  Analysis of circular failure 
surfaces with optimization was conducted.  Noncircular failure surfaces were considered in 
one instance where a thin horizontal zone of weaker material is present (Section F). 

The stability analyses focused on the potential for failure along the exterior dike faces. 
SLOPE/W failure surfaces from these analyses are presented on the drafted sheets in 
Appendix E.  The results are summarized in Table 7.4 below. 
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Table 7.4. Summary of Minimum Computed Factors of Safety 
for Slope Stability 

Cross-Section* 
Minimum Non-

Global FS  
Minimum Global 

FS  
B Non-Issue (flat slopes) 1.5 
C Non-Issue (flat slopes) 1.6 
D Non-Issue (flat slopes) 2.0 
F 1.1 2.0 
G 1.5 2.2 
H 1.4 1.5 
J 1.2 1.5 
K 1.2 1.5 

  *Refer to Appendix E for plan view of cross-section locations. 

Based on discussions with TVA and to be in accordance with current prevailing geotechnical 
practice, a minimum target 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 the slope stability analyses indicate that factors of safety against long-term 
slope stability for global (deep seated) failures are equal to or greater than the target value of 
1.5.  For non-global (shallow) surfaces, however, there are four of five cross sections where 
potential failure surfaces produced factors of safety less than the target of 1.5.  These 
include Sections F, H, J, and K where factors of safety range from 1.1 to 1.4.  Section F 
represents the immediate toe area along the north side of Pond E immediately above the 
stilling ponds; and Sections H, J, and K represents the divider dike that seperates Pond A 
from the adjacent stilling ponds where side slopes are relatively steep (mostly 1.5H:1V).  The 
critical slip surfaces for each cross-section are depicted on the drawings in Appendix E. 

8. Conclusions and Recommendations 

The conclusions and recommendations that follow are based on Stantec’s understanding of 
the Gallatin ash pond/stilling pond complex, as outlined in this report, and on TVA’s plans for 
eventual closure.  This understanding has been developed from review of historical 
information, discussions with TVA personnel, and from the results of this geotechnical 
exploration.  In addition, Stantec understands that TVA has tasked URS Corporation with 
conducting a siting study for a new CCP landfill for future dry disposal of fly ash, bottom ash 
and potentially gypsum.  Stantec also understands that URS will be performing closure 
design of the CCP ponds.  A phased closure approach will likely be implemented. 

8.1. The results of the seepage analyses were reviewed to identify conditions where 
seepage and possible piping may occur.  Seepage outbreaks along the slopes can create 
the potential for the initiation of soil piping if excessive vertical gradients exist.  The seepage 
analyses showed that maximum vertical exit gradients typically occur at or just beyond the 
dike toe areas, with corresponding factors of safety against piping being equal to or greater 
than the recommended target value of three in each case analyzed. 

8.2. The results of the slope stability analyses indicate that factors of safety against long-
term slope stability for global (deep seated) failures are equal to or greater than the target 
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value of 1.5.  For non-global (shallow) surfaces, however, there are four of five cross 
sections where potential failure surfaces produced factors of safety less than the target value 
of 1.5.  These include Sections F, H, J, and K where factors of safety range from 1.1 to 1.4.  
Section F represents the immediate toe area along the north side of Pond E immediately 
above the stilling ponds; and Sections H, J, and K represent the divider dike that seperates 
Pond A from the adjacent stilling ponds where side slopes are relatively steep (mostly 
1.5H:1V). 

8.3. To improve long-term slope stability, it is recommended that TVA implement a 
mitigation design and construction program for the Bottom Ash Pond A divider dike and for 
the toe area along the north side of Pond E to improve factors of safety against non-global 
slope stability.  These improvements could be incorporated into URS Corporation’s design of 
pond closure, or a separate short-term interim mitigation program could be implemented, 
depending on timing and as decided by TVA.  Final mitigation design should increase factors 
of safety to at least 1.5 for long term slope stability.  It is envisioned that design features 
would include rock buttressing, slope flattening, or a combination of both. 

8.4. It is recommended that URS Corporation’s closure design include an instrumentation 
monitoring program (including calculation of “alert” piezometric levels which would result in 
slope stability factors of safety falling below 1.5).  It is recommended that URS also consider 
additional exploration work for closure design to gain supplementary subsurface information 
relative to sluiced ash, specifically along the south side of Pond E where the existing dikes 
are constructed entirely over the ash. 

8.5.  It is recommended that TVA continue dike inspections/monitoring to look for changes 
or conditions that might affect dike integrity.  Specific focus should be placed on continuing to 
monitor areas of known seepage to look for changed or worsened conditions.  The frequency 
of inspections should be consistent with TVA’s new programmatic inspection schedule. 

8.6. The Gallatin ash pond and stilling pond complex is underlain by limestone bedrock 
that can be susceptible to solutioning and the development of karst features, such as voids, 
solution channels, and sinkholes in the soil overburden and/or the underlying bedrock.  
Construction and operation in such areas is always accompanied by risk that internal soil 
erosion and ground subsidence could affect constructed facilities.  It is not possible to 
completely investigate a site or design a facility to eliminate karst-related problems.  Stantec 
understands that URS may perform karst investigations as part of closure design activites. 

9. Closure and Limitations of Study 

9.1.  The scope of this evaluation was limited to consider only the potential risks of the 
Gallatin Pond dikes due to excessive seepage and/or slope instability under long-term, 
steady-state seepage loading conditions.  The stability analyses for this scope did not 
consider sesmic loading conditions or external rapid drawdown conditions  (seismic slope 
stability is being evaluated under a separate study, and the maximum pool level of the 
adjacent Old Hickory Lake is just slightly below the lowest Pond E dike toe elevation such 
that rapid drawdown is a non-issue).  In addition, this assessment did not consider potential 
failure modes related to spillway capacity and overtopping or seepage along penetrations 
through the embankments (including the buried spillway pipes). 
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9.2. 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.  No warranties can be made regarding the continuity of conditions 
between borings. 

9.3. 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. 

10. References 

The following is a list of documents that were the main references for gaining historical 
information used to evaluate the pond complex at Gallatin and prepare this report: 

• Gallatin Steam Plant, Ash Disposal Area 3, Deflector and Divider Dikes, SME-SOI-88-
017, by Singleton Materials Engineering Laboratory, September 8, 1988. 

• Report of Geotechnical Exploration, Ash Disposal Area and Potential On-site and Off-
site Borrow Areas, Gallatin Fossil Plant, Gallatin, Tennessee, by MACTEC 
Engineering and Consulting, Inc., October 14, 2004. 

• Gallatin Fossil Plant, Ash Disposal Study, Phase 1 Report, Revision 0, by Worley 
Parsons Resources and Energy, May 15, 2006. 

• Gallatin Steam Plant – Ash Dispoal Area – Soils Exploration, Memorandum from F.P. 
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Appendix A 

Typed Boring Logs 



0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 6.5

7.5 - 8.5

9.0 - 9.5

10.5 - 11.0

12.0 - 12.5

13.5 - 14.0

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 - 30.5

1.1

1.2

1.5

1.3

0.5

1.0

0.5

0.5

0.2

0.1

1.2

1.1

1.3

1.0

1.0

1.5

1.5

1.5

1.5

1.0

0.5

5-7-12

13-15-25

15-31-35

35-41-55

50/0.5'

35-50/0.5'

50/0.5'

50/0.5'

50/0.5'

50/0.5'

19-14-19

10-8-10

6-8-9

4-4-9

2-2-3

3-4-4

5-4-6

12-6-4

1-2-3

2-2-3

50/0.5'

Boring advanced
with 3.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 25.5 ft.

11

10

10

13

11

13

13

8

9

12

17

13

13

16

14

16

16

14

34

31

6

27.7'

30.5'

445.1'

442.3'

BOTTOM ASH (Pond A dikes),
black to gray, dry to wet, loose to
very dense

FAT CLAY, gray to tan, wet,
medium stiff

Auger Refusal /
Bottom of Hole

Top of Rock = 30.5'
Elevation (442.3')

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

Top of Hole

7/29/09 7/29/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

472.8'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

19.0 ft 7/29/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

472.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 30.5 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-1

N 707019.68,  E 1879799.57 (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 - 21.5

21.5 - 23.0

23.0 - 24.5

24.5 - 26.0

26.0 - 27.5

27.5 - 29.0

29.0 - 30.5

1.2

1.5

1.1

1.3

1.0

1.5

1.4

1.5

1.1

12.0

0.9

0.9

1.1

0.0

0.0

0.6

0.7

1.5

0.8

1.0

6-7-10

9-11-15

6-6-7

10-5-6

6-8-6

6-8-14

8-18-23

20-27-18

8-13-8

8-7-8

3-6-4

4-3-2

2-1-1

0%

WOR-
WOR-WOR

WOR-
WOR-WOR

2-2-2

3-3-3

5-3-3

2-2-2

Boring advanced
with 3.25" hollow
stem auger.

1

9

10

21

11

54

--

11

19

20

18

35

37

--

--

26

17

21

18

12

7.5'

9.0'

16.5'

25.3'

465.8'

464.3'

456.8'

448.0'

BOTTOM ASH (Pond A Dike),
black and gray, dry, medium
dense, trace tan fine sand

FLY ASH, dark gray, moist, very
stiff

BOTTOM ASH, black, moist to
wet, loose to dense

FLY ASH (sluiced), black, wet,
very soft to medium stiff, trace fat
clay

BOTTOM ASH, black, wet, loose,
some fly ash

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

ST-1

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

Top of Hole

8/4/09 8/5/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

473.3'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

14.0 ft 8/5/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

473.3 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 42.1 ft

Elevation

1  of  2

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-2
N 706994.16,  E 1879810.94 (NAD27)
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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 - 42.1

1.5

1.3

0.9

1.5

1.0

1.5

1.5

1.1

3-6-10

5-6-6

5-7-20

14-15-16

6-8-9

5-9-11

2-6-6

50/1.1'

Boring backfilled with
bentonite grout from
0.0 to 42.1 ft.

58

28

25

24

33

30

27

26

31.4'

42.1'

441.9'

431.2'

FAT CLAY with Sand, tan to
brown, wet, stiff to very stiff, trace
fine gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 42.1'
Elevation (431.2')

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

Rec. Ft.

Total Depth

Location

Boring No. 42.1 ft

Elevation

2  of  2

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-2
N 706994.16,  E 1879810.94 (NAD27)

FM
S

M
_L

E
G

A
C

Y
  1

75
55

90
18
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R
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G
S

.G
P

J 
 F

M
S

M
.G

D
T 

 5
/1
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 6.5

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 - 23.7

2.5

7.5

1.4

0.9

1.1

1.5

0.8

1.5

1.5

1.5

1.5

1.1

0.6

0.8

1.2

0.8

1.3

1.2

26.5

34.0

3-4-5

7-10-9

10-13-16

11-30-52

50/0.5'

16-36-49

18-40-26

34-29-32

36-36-32

6-16-10

4-5-3

3-4-4

4-3-5

4-5-3

4-4-5

5-16-50/0.2'

Boring advanced
with 4.25" hollow
stem auger.

Bulk Sample #1
obtained from 12.5
to 22.5 ft.

Boring backfilled with
bentonite grout from
0.0 to 34.0 ft.

2.0

7.0

80

93

13

10

10

10

11

11

11

11

10

8

12

19

17

13

15

17
Began Core23.7'

24.0'

34.0'

449.2'
448.9'

438.9'

BOTTOM ASH (Pond A Dikes),
black to gray, dry to moist, loose
to very dense

-some fat clay at 9.0'

Limestone, highly weathered
(augered)

Limestone, light gray to light
brown, microcrystalline to fine,
hard, thin bedded, moderately
weathered to highly weathered,
many bedding zone fractures
throughout

Bottom of Hole

Base of Weathered Rock = 24.0'

Top of Rock = 23.7'
Elevation (449.2')

48%

55%

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

Top of Hole

8/5/09 8/5/09Completed

C. Wood

Paul Cooper

0.0'

Driller

472.9'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

16.3 ft 8/5/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

472.9 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 34.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-3

N 707510.75,  E 1880731.90 (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 - 26.5

1.4

0.6

0.5

1.5

1.0

1.0

1.3

1.1

0.9

1.0

1.2

1.5

1.5

1.3

1.0

1.5

1.5

1.4

2-4-6

6-6-7

5-7-6

7-11-21

32-28-22

15-10-10

9-6-3

5-5-3

3-3-8

3-3-5

1-WOH-
WOH
1-2-3

6-7-6

2-2-2

WOH-
WOH-WOH
WOH-1-2

2-2-7

17-50/0.5'

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 26.5 ft.

10

12

11

11

22

18

14

16

22

24

30

40

35

33

21

22

34

16

16.5'

25.8'
26.5'

457.3'

448.0'
447.3'

BOTTOM ASH (Pond A Dike),
black, moist to wet, loose to
medium dense

-some fly ash from 6.0 to 7.2 ft.

-some fly ash from 9.7 to 10.5 ft.

FLY ASH (sluiced), black, wet,
very soft to stiff
-some bottom ash from 18.3 to
19.5 ft.

-some bottom ash from 22.0 to
23.5 ft.

LEAN CLAY, orange brown, wet,
stiff, trace medium sand

Auger Refusal /
Bottom of Hole

Top of Rock = 26.5'
Elevation (447.3')

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

Top of Hole

8/5/09 8/5/09Completed

C. Wood

Paul Cooper

0.0'

Driller

473.8'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

12.0 ft 8/5/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

473.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 26.5 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-4

N 707498.65,  E 1880758.47 (NAD27)

F
M

S
M

_L
E

G
A

C
Y

  1
75

55
90

18
 B

O
R

IN
G

S
.G

P
J 

 F
M

S
M

.G
D

T
  2

/2
3/

10



6.0 - 8.0

16.5 - 18.5

20.0 - 22.0

23.5 - 25.5

0.5

0.3

0.0

0.2

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 26.0 ft.

10

27

--

29

26.0'447.8'

Refer to STN-A-4 for descriptions
of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-2

ST-3

ST-4

Top of Hole

8/5/09 8/5/09Completed

C. Wood

Paul Cooper

0.0'

Driller

473.8'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

473.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 26.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-4S

N 707498.65,  E 1880758.47 (NAD27)
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0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 5.4

6.0 - 6.3

7.5 - 9.0

9.0 - 10.5

10.5 - 11.0

12.0 - 12.5

13.5 - 14.0

15.0 - 15.5

16.5 - 17.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

1.1

1.1

1.3

0.8

0.2

1.2

1.2

0.5

0.2

0.5

0.5

0.5

1.3

1.2

0.8

3-7-11

6-19-23

14-26-27

47-50/0.4'

SPT-17

50/0.3'

21-41-45

15-33-31

50/0.5'

50/0.5'

50/0.5'

50/0.5'

50/0.5'

30-39-33

33-45-28

6-7-6

Boring advanced
with 3.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 23.2 ft.

11

10

10

10

11

10

11

12

10

10

9

12

11

11

11

23.2'450.5'

BOTTOM ASH (Pond A Dikes),
dark gray to black, moist to wet,
medium dense to very dense

Auger Refusal /
Bottom of Hole

Top of Rock = 23.2'
Elevation (450.5')

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

Top of Hole

7/29/09 7/29/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

473.7'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

16.5 ft 7/29/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

473.7 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 23.2 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-5

N 708368.74,  E 1881417.01 (NAD27)

F
M

S
M

_L
E

G
A

C
Y

  1
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--
1550/0.5'

50/0.2'0.0
0.522.5 - 23.0

23.0 - 23.2
SPT-16



0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 8.3

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 - 24.5

24.5 - 26.0

26.0 - 27.5

27.5 - 29.0

29.0 - 31.0

31.0 - 31.4

1.2

1.1

1.5

1.1

1.0

0.8

1.1

1.5

1.1

1.2

1.0

1.2

1.5

0.7

1.2

0.7

1.3

0.8

0.8

1.3

0.4

5-8-12

13-13-17

8-13-13

12-13-14

15-18-50

3-50/0.3'

2-12-15

12-20-17

15-44-31

17-13-18

7-8-9

9-12-15

15-15-9

10-4-7

4-5-3

8-10-4

1-2-6

1-2-2

50/0.4'

Boring advanced
with 3.25" hollow
stem auger.

Boring backfilled with
bentonite to 2.0'
below grade.

13

9

33

9

10

11

17

15

15

16

14

14

8

10

26

21

10

24

33

32

33

20.3'

21.5'

26.3'

31.4'

453.7'

452.5'

447.7'

442.6'

BOTTOM ASH (Pond A Dike),
light gray to black, moist to wet,
medium dense to very dense

FAT CLAY, gray to tan, wet, stiff,
trace fine gravel

BOTTOM ASH, black, wet,
medium dense

FAT CLAY, gray to tan, wet, soft
to medium stiff

Auger Refusal /
Bottom of Hole

Top of Rock = 31.4'
Elevation (442.6')

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

ST-1

SPT-16

SPT-17

SPT-18

ST-2

SPT-19

Top of Hole

7/30/09 7/30/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

474.0'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

11.5 ft 7/30/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 31.4 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-6

N 708353.42,  E 1881433.71 (NAD27)

F
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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 - 17.0

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

1.1

1.3

1.5

1.3

1.2

1.2

1.5

1.5

1.3

1.1

1.0

0.4

1.0

1.2

1.5

1.5

1.0

0.9

1.2

1.0

6-5-7

8-15-15

12-15-26

15-20-22

20-21-40

20-24-18

33-31-37

37-40-50

30-36-24

12-12-12

44-40-50

50/0.5'

7-7-10

3-5-6

3-4-4

3-4-4

2-3-1

2-3-2

3-5-5

3-5-7

Boring advanced
with 3.25" hollow
stem auger.

26

13

19

17

16

16

16

15

14

14

16

16

15

14

15

13

24

25

25

25

25.0'449.5'

BOTTOM ASH (Pond A Dikes),
light gray to black, moist to wet,
loose to very dense

-clay fill layer between 3.0' to 3.8'

SANDY LEAN CLAY with Gravel,
brown to tan, wet, medium to very
stiff, trace fine gravel

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

Top of Hole

7/30/09 7/30/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

474.5'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

14.6 ft 7/30/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.5 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 42.1 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-7

N 708921.58,  E 1881894.55 (NAD27)
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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

1.3

1.1

1.0

1.1

1.5

1.1

1.0

1.5

4-9-10

5-9-10

3-5-7

5-7-9

5-10-16

11-15-17

8-11-17

6-9-11

Boring backfilled with
bentonite grout to
2.0' below grade.

28

20

30

23

26

21

24

25
42.1'432.4'

SANDY LEAN CLAY with Gravel,
brown to tan, wet, medium to very
stiff, trace fine gravel 
(Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 42.1'
Elevation (432.4')

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

Rec. Ft.

Total Depth

Location

Boring No. 42.1 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-7

N 708921.58,  E 1881894.55 (NAD27)

F
M

S
M

_L
E

G
A

C
Y

  1
75

55
90

18
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M
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M
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D

T
  2
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3/

10



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 - 26.0

27.0 - 27.3

1.1

1.2

1.3

1.3

1.3

1.0

1.4

1.0

1.5

1.1

1.5

1.0

1.5

1.0

0.6

0.9

1.3

0.0

0.3

3-6-11

11-15-16

8-12-17

6-8-9

7-7-5

4-4-2

2-2-2

1-1-2

3-3-2

8-5-8

10-10-7

2-3-3

2-2-2

1-2-2

2-1-2

2-2-3

2-3-9

50/0.5'

50/0.3'

Boring advanced
with 3.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 28.5 ft.

11

11

12

24

23

22

23

22

22

21

15

15

17

17

11

21

16

--

32

17.0'

25.5'

28.5'

457.8'

449.3'

446.3'

BOTTOM ASH (Pond A Dike),
light gray to black, moist to wet,
very loose to medium dense

FLY ASH (sluiced), black, wet,
very soft to medium dense

LEAN CLAY with Gravel, brown to
tan, wet, very stiff, some fine to
coarse gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 25.5'
Elevation (449.3')

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

Top of Hole

8/4/09 8/4/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

474.8'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

11.0 ft 8/4/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 28.5 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-8

N 708907.06,  E 1881914.61 (NAD27)
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5.0 - 7.0

10.0 - 12.0

15.0 - 17.0

20.0 - 22.0

1.1

0.0

1.0

0.0

Boring advanced
with 3.25" hollow
stem auger, offset
3.0 ft. west of
STN-A-8.

Bulk sample #1
obtained from 3.0 to
5.0 ft.

Bulk sample #2
obtained from 14.0
to 17.0 ft.

Boring backfilled with
bentonite grout from
0.0 to 22.0 ft.

17

--

26

--
22.0'452.8'

Refer to STN-A-8 for descriptions
of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-2

ST-3

ST-4

Top of Hole

8/4/09 8/4/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

474.8'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

11.0 ft 8/4/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 22.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-8S

N 708907.06,  E 1881914.61 (NAD27)

F
M

S
M
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E

G
A

C
Y

  1
75
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 B
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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 - 27.8

27.8 - 29.0

29.0 - 29.8

1.1

1.4

1.3

1.5

1.5

1.3

1.2

1.0

1.5

1.2

1.4

1.0

1.5

1.1

0.0 50/0.2'

1.5

1.2

0.8

1.2

0.8

1.0

0.8

5-6-9

12-20-23

13-40-50

14-22-10

20-10-19

11-40-50

15-25-22

15-31-24

25-31-34

30-34-34

6-6-5

2-3-3

10-12-14

10-12-11

3-6-6

2-3-2

4-9-14

10-11-7

40-50/0.3'

13-10-18

18-50/0.3'

Boring advanced
with 3.25" hollow
stem auger.

Bulk Sample #1
obtained from 9.0 to
12.0 ft.

Boring backfilled with
bentonite grout from
0.0 to 31.2 ft.

11

9

17

SPT-22
31.0 - 31.2SPT-23

13

12

15

13

11

13

15

15

11

13

11

16

11

25

27

27

29

20

24.7'

27.3'
27.8'

31.2'

447.7'

445.1'
444.6'

441.2' --

BOTTOM ASH (Pond A Dikes),
light gray to black, moist to wet,
loose to very dense

FAT CLAY, brown to tan, wet,
very stiff

LIMESTONE, gray, highly
weathered (apparent floater)

FAT CLAY with Gravel, tan, wet,
very stiff, fine to coarse gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 31.2'
Elevation (441.2')

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

Top of Hole

7/31/09 7/31/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

472.4'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

11.0 ft 7/31/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

472.4 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 31.2 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-9

N 709132.64,  E 1882470.74 (NAD27)
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29.8 - 31.0 1.0 26-50-50/0.2' 36



Boring advanced
with 3.25" hollow
stem auger, offset
3.0 ft. west of
STN-A-9.

Piezometer installed
(see PZ detail
sheet).

Piezometer
backfilled with sand,
bentonite pellets,
and benotnite grout
from 0.0 to 25.0 ft.

25.0'447.4'

Refer to STN-A-9 for descriptions
of overburden soils.

No Refusal /
Bottom of Hole

Top of Hole

7/31/09 7/31/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

472.4'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

11.0 ft 7/31/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

472.4 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 25.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-9S

N 709132.64,  E 1882470.74 (NAD27)

F
M
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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

1.3

1.0

1.1

1.4

1.5

1.5

1.4

1.0

1.1

1.5

0.8

0.7

0.7

1.5

0.6

0.8

1.4

0.3

1.5

1.5

2-6-8

8-11-16

16-9-9

4-4-3

4-3-2

3-4-2

1-1-WOH

1-1-WOH

3-4-5

3-3-4

2-3-1

1-1-1

1-1-1

1-WOH-
WOH

1-2-1

1-1-1

1-1-4

WOH-
WOH-WOH

1-3-5

5-11-8

Boring advanced
with 4.25" hollow
stem auger.

10

13

18

20

21

14

26

22

19

15

19

17

21

18

16

21

21

21

29

26

14.7'459.4'

BOTTOM ASH (Pond A Dike),
gray to black, moist to wet, very
loose to medium dense

-with fly ash from 8.7' to 9.0'

FLY ASH (sluiced), black, wet,
very soft to stiff

-with bottom ash from 24.0' to
24.3'

-with bottom ash from 27.0' to
27.3'

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

Top of Hole

8/4/09 8/4/09Completed

C. Wood

Paul Cooper

0.0'

Driller

474.1'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

7.0 ft 8/4/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-10

N 709085.67,  E 1882461.16 (NAD27)
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30.0 - 31.5

31.5 - 33.0

33.0 - 33.4

10.0

1.5

1.4

0.4

45.0

9-13-11

11-11-9

50/0.4'

Void from
approximately 41.0'
to 42.5'.

Boring backfilled with
bentonite grout from
0.0 to 45.0 ft.

6.0 60

21

--

--

Began Core

31.4'

33.4'

35.0'

45.0'

442.7'

440.7'

439.1'

429.1'

FAT CLAY, reddish brown, wet,
very stiff, some fine gravel

Limestone, highly weathered
(augered)

Limestone, light gray to light
brown, coarsely crystalline to
medium, hard, thin bedded,
moderately weathered to highly
weathered, many bedding zone
fractures throughout

Bottom of Hole

Base of Weathered Rock = 35.0'

Top of Rock = 33.4'
Elevation (440.7')

16%

SPT-21

SPT-22

SPT-23

Rec. Ft.

Total Depth

Location

Boring No. 45.0 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-A-10

N 709085.67,  E 1882461.16 (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 - 16.1

16.5 - 18.0

18.0 - 19.1

19.5 - 19.9

1.5

1.5

1.5

1.5

1.2

0.8

0.2

0.8

0.8

0.5

0.8

0.9

0.7

0.1

4-5-6

11-15-14

8-13-10

6-9-12

9-13-11

8-9-6

2-1-2

3-5-6

2-4-6

3-3-4

5-11-50/0.1'

2-3-3

2-3-50/0.1'

50/0.4'

Boring advanced
with 3.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

Bulk Sample #1
obtained from 10.0
to 13.0 ft.

Bulk Sample #2
obtained from 15.0
to 17.0 ft.
Splitspoon refusal at
16.0 ft. due to
apparent
cobble/boulder.

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 21.0 ft.

11

14

8

9

15

13

7

16

13

18

13

37

40

19

16.5'

19.0'

21.0'

445.5'

443.0'

441.0'

BOTTOM ASH (Pond C Dike),
light gray to black, moist to wet,
very loose to medium dense

FLY ASH, dark gray, wet, medium
stiff

Shale, dark olive gray, highly
weathered, moderately hard

Auger Refusal /
Bottom of Hole

Top of Rock = 19.0'
Elevation (443.0')

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

Top of Hole

8/4/09 8/4/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

462.0'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

6.0 ft 8/4/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

462.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 21.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-C-1

N 707402.48,  E 1879680.01 (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

1.5

0.3

1.0

1.2

1.3

1.0

1.0

0.8

0.3

0.8

0.7

7-6-5

4-5-5

6-8-10

2-3-8

2-3-6

3-5-7

4-5-7

3-3-17

16-6-7

3-6-12

2-6-6

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 16.5 ft.

Refusal on apparent
cobble/boulder.

19

18

16

23

21

23

23

22

32

30

26

0.5'

16.5'

460.3'

444.3'

GRAVEL Road Surface

LEAN CLAY, reddish brown,
moist, stiff to very stiff

-trace coarse sand to fine gravel
between 6.0' to 10.5'

No Refusal /
Bottom of Hole

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

Top of Hole

8/5/09 8/5/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

460.8'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

460.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 16.5 ft

Elevation

1  of  1

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-D-1
N 707328.99,  E 1877246.92 (NAD27)
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S

M
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2.0 - 4.0

6.0 - 8.0

10.0 - 12.0

14.0 - 16.0

1.5

2.0

1.5

0.0

Boring advanced
with 4.25" hollow
stem auger.

Shelby Tube
opening and
sidewalls buckled by
apparent
cobble/boulder.

Boring backfilled with
bentonite grout from
0.0 to 17.0 ft.

15

22

24

--

17.0'443.8'

Refer to STN-D-1 and STN-D-1A
for soil descriptions.

No Refusal /
Bottom of Hole

Top of Rock = 17.0'
Elevation (443.8')

ST-1

ST-2

ST-3

ST-4

Top of Hole

8/5/09 8/5/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

460.8'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

460.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 17.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-D-1S

N 707328.99,  E 1877246.92 (NAD27)
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16.5 - 18.0

18.0 - 19.5

0.7

1.1

2-1-1

1-2-2

Boring advanced
with 4.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 21.0 ft.

30

29

16.5'

21.0'

444.3'

439.8'

Move to offset 5.0 ft. from Boring
STN-D-1, auger down to 16.5 ft,,
resume sampling.  Refer to
STN-D-1 for soil descriptions from
0.0 to 16.5 ft.

LEAN CLAY, reddish brown, wet,
very soft to soft, trace fine gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 21.0'
Elevation (439.8')

SPT-1

SPT-2

Top of Hole

8/5/09 8/5/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

460.8'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

16.5 ft 8/5/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

460.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 21.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-D-1A

N 707328.99,  E 1877246.92 (NAD27)
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Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
benotnite grout from
0.0 to 14.0 ft.

14.0'446.8'

Moved to offset 5.0 ft. from Boring
STN-D-1S.  Attempted to obtain
Shelby Tube sample from 18.0 to
20.0 ft.  Auger refusal
encountered at 14.0 ft.

No Refusal /
Bottom of Hole

Top of Rock = 14.0'
Elevation (446.8')

Top of Hole

8/5/09 8/5/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

460.8'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

460.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 14.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-D-1B

N 707328.99,  E 1877246.92 (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 - 15.9

1.0

1.0

0.8

1.5

1.1

1.0

0.9

1.5

1.5

1.2

0.9

8-10-14

8-11-12

8-11-12

3-5-6

6-9-11

6-9-13

7-7-11

3-4-6

6-7-7

6-9-12

14-50/0.4'

Boring advanced
with 3.25" hollow
stem auger.

Bulk Sample #1
obtained from 4.0 to
6.0 ft.

Boring backfilled with
bentonite grout from
0.0 to 15.9 ft.

24

21

18

32

22

21

20

24

25

23

2815.9'444.5'

LEAN CLAY with Sand, reddish
brown, moist to wet, stiff to very
stiff

Auger Refusal /
Bottom of Hole

Top of Rock = 15.9'
Elevation (444.5')

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

Top of Hole

8/7/09 8/7/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

460.4'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

10.0 ft 8/7/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

460.4 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 15.9 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-D-2

N 707245.18,  E 1877237.96 (NAD27)
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4.0 - 6.0

6.0 - 8.0

10.0 - 12.0

1.7

1.3

0.0

Boring advanced
with 3.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 12.0 ft.

18

24

--
12.0'448.4'

Refer to STN-D-2 for descriptions
of overburden soils.

No Refusal /
Bottom of Hole

Top of Rock = 12.0'
Elevation (448.4')

ST-1

ST-2

ST-3

Top of Hole

8/7/09 8/7/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

460.4'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

460.4 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 12.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-D-2S

N 707245.18,  E 1877237.96 (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

1.2

0.8

0.4

0.8

1.0

1.2

1.2

0.5

0.8

1.0

0.7

1.2

1.4

1.2

0.9

1.3

1.0

1.0

1.5

1.5

0.3

0.5

3-3-10

10-12-11

7-7-8

8-12-14

16-18-20

18-19-20

5-11-12

40-26-20

7-7-8

7-8-8

7-8-4

20-22-16

8-8-7

6-5-8

5-8-11

7-7-7

6-8-7

6-2-1

1-2-2

1-2-4

1-2-2

4-6-8

Boring advanced
with 4.25" hollow
stem auger.

15

15

11

7

12

14

12

10

20

30

16

17

21

20

18

17

17

18

18

13

33

30

0.3'

7.5'

16.5'

29.5'

473.8'

466.6'

457.6'

444.6'

BOTTOM ASH, road surface

SILTY CLAY (Pond E Dike),
orange brown to grayish brown,
moist, stiff to very stiff, trace fine
sand to fine gravel, some bottom
ash

LEAN CLAY (Pond E Dike),
brown and orange brown, moist,
stiff to very stiff, trace fine gravel

-apparent cobble at 10.6'

-with some bottom ash below
14.5'

BOTTOM ASH (sluiced), black,
moist to wet, very loose to dense

-with some fly ash below 27.5'

FAT CLAY, orange brown, wet,
soft to stiff, trace medium sand to
fine gravel

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

Top of Hole

8/6/09 8/6/09Completed

C. Wood

Paul Cooper

0.0'

Driller

474.1'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

18.0 ft 8/6/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 55.0 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-1

N 703045.88,  E 1879000.10 (NAD27)
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33.0 - 34.5

34.5 - 36.0

36.0 - 36.3

10.7

8.0

0.4

1.3

0.3

47.0

55.0

4-6-7

12-17-20

50/0.3'

Void from
approximately 38.0
to 44.0 ft.

Boring backfilled with
bentonite grout from
0.0 to 55.0 ft.

2.2

2.9

21

36

30

32

16 Began Core
36.0'
36.3'

55.0'

438.1'
437.8'

419.1'

FAT CLAY, orange brown, wet,
soft to stiff, trace medium sand to
fine gravel   (Continued)

Limestone, highly weathered
(augered)

Limestone, light gray to light
brown, coarsely crystalline to fine,
hard, thin bedded, weathered to
highly weathered, many bedding
zone fractures throughout

Bottom of Hole

Base of Weathered Rock = 36.3'

Top of Rock = 36.0'
Elevation (438.1')

14%

15%

SPT-23

SPT-24

SPT-25

Rec. Ft.

Total Depth

Location

Boring No. 55.0 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-1

N 703045.88,  E 1879000.10 (NAD27)
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4.0 - 6.0

8.0 - 10.0

12.0 - 14.0

20.0 - 22.0

32.0 - 34.0

1.0

0.8

0.5

0.7

0.0

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 34.5 ft.

15

10

9

19

--

34.5'439.6'

Refer to STN-E-1 for descriptions
of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-2

ST-3

ST-4

ST-5

Top of Hole

8/6/09 8/7/09Completed

C. Wood

Paul Cooper

0.0'

Driller

474.1'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 34.5 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-1S

N 703045.88,  E 1879000.10 (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 - 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 - 29.3

0.7

0.8

1.0

1.1

1.0

1.0

1.3

0.9

1.0

1.3

1.0

0.9

1.1

1.1

0.8

0.7

0.8

0.6

0.5

0.3

4-4-7

6-3-3

8-16-14

8-26-20

8-10-15

8-17-19

6-7-8

6-7-13

11-13-15

5-6-7

2-3-5

8-13-22

19-8-8

18-9-9

5-7-5

2-5-5

2-4-4

1-1-1

1-1-1

1-50/0.3'

Boring advanced
with 4.25" hollow
stem auger.

Bulk Sample #1
obtained from 8.0' to
11.0'.

Piezometer installed
(see PZ detail
sheet).

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 30.0 ft.

13

22

11

11

14

10

17

13

--

26

17

19

27

19

17

34

17

25

37

27

0.4'

12.0'

27.0'

30.0'

475.3'

463.7'

448.7'

445.7'

BOTTOM ASH Road Surface

GRAVELLY LEAN CLAY with
Sand (Pond E Dike), reddish
brown and yellowish brown to
brown, moist, medium to very
stiff, silty

BOTTOM ASH (sluiced), dark
gray to black, moist to wet, very
loose to dense, trace to some fly
ash
-some clay between 15.5' to 17.0'

SILTY CLAY, olive brown, wet,
very soft

Auger Refusal /
Bottom of Hole

Top of Rock = 30.0'
Elevation (445.7')

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

Top of Hole

8/8/09 8/10/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

475.7'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

18.0 ft 8/9/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

475.7 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 30.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-2

N 703007.37,  E 1879022.21 (NAD27)
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SPT-21 30.0 - 30.0 50/0.0'0.0 --



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

0.5

0.3

1.0

1.0

1.0

1.0

0.3

1.5

1.5

1.0

1.0

1.5

1.3

1.3

1.5

1.0

1.3

1.5

1.5

1.3

6-6-6

4-4-4

4-9-10

7-9-8

4-5-4

2-1-1

1-1-2

6-3-2

1-2-4

4-5-6

2-5-7

3-6-9

2-7-7

3-7-9

5-8-8

4-8-7

2-6-8

5-7-10

3-4-5

3-4-5

Boring advanced
with 4.25" hollow
stem auger.

8

5

18

15

16

19

31

46

26

30

24

25

24

26

21

23

23

23

24

20

4.5'

12.0'

455.1'

447.6'

LEAN CLAY (Pond E Dike),
brown, moist, stiff to very stiff,
trace fine to coarse gravel and fly
ash

BOTTOM ASH (sluiced), black,
moist to wet, very loose to
medium dense, trace to some fly
ash

FAT CLAY with Sand, yellowish
brown to orange brown, wet, soft
to very stiff, trace fine gravel

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

Top of Hole

8/19/09 8/19/09Completed

Scott Lange

Paul Cooper

0.0'

Driller

459.6'

Date/TimeJ. Bowerman

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

7.5 ft 8/19/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

459.6 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 41.4 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-3

N 702955.21,  E 1879046.66 (NAD27)
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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 - 41.4

1.3

1.0

1.5

1.5

1.5

1.5

1.5

0.5

2-7-4

1-2-2

1-1-2

2-3-7

4-4-2

1-1-2

3-2-11

6-50/0.4'

Boring backfilled with
bentonite grout from
0.0 to 41.4 ft.

23

43

32

56

75

51

34

5541.4'418.2'

FAT CLAY with Sand, yellowish
brown to orange brown, wet, soft
to very stiff, trace fine gravel 
(Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 41.4'
Elevation (418.2')

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

Rec. Ft.

Total Depth

Location

Boring No. 41.4 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-3

N 702955.21,  E 1879046.66 (NAD27)

F
M

S
M

_L
E

G
A

C
Y

  1
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  2
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10



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

0.6

0.8

1.2

1.0

1.0

1.5

1.3

1.0

1.2

1.4

0.8

1.2

0.2

1.2

1.3

0.0

0.0

0.0

0.0

0.8

0.6

0.5

1.2

1.0

1.0

0.8

0.7

1.0

4-4-3

3-3-4

5-5-10

3-16-12

13-16-20

16-19-18

20-16-24

34-26-34

10-13-16

13-13-8

4-1-WOH

2-WOH-
WOH
WOH-
WOH-1

2-1-WOH

1-2-3

1-2-1

1-1-1

1-1-1

1-1-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-2
WOH-
WOH-4
4-4-7

4-5-11

Boring advanced
with 4.25" hollow
stem auger.

18

23

12

14

16

11

18

13

18

28

62

31

35

32

35

39

--

--

--

--

36

29

29

29

34

32

34

19

20

0.2'

10.0'

15.3'

40.0'

474.1'

464.3'

459.0'

434.3'

BOTTOM ASH Road Surface

LEAN CLAY (Pond E Dike),
orange brown, moist, medium to
very stiff, silty, trace fine sand and
bottom ash

BOTTOM ASH (Pond  E Dike),
black, moist to wet, medium
dense to very dense, some fly ash

FLY ASH (sluiced), dark gray and
black, wet  wet, very soft to
medium stiff, some clay between
15.3' to 16.5'

LEAN CLAY, dark gray to orange
brown, wet, stiff to very stiff, silty,
trace fine to medium sand

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

Top of Hole

8/7/09 8/7/09Completed

C. Wood

Paul Cooper

0.0'

Driller

474.3'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

14.0 ft 8/7/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.3 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 50.3 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-4

N 702820.82,  E 1878131.27 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 50.3

1.4

1.4

0.8

0.2

0.8

4-5-10

4-5-7

7-9-11

5-5-4

4-50/0.3'

Boring backfilled with
bentonite grout from
0.0 to 50.3 ft.

20

21

19

25

2050.3'424.0'

LEAN CLAY, dark gray to orange
brown, wet, stiff to very stiff, silty,
trace fine to medium sand 
(Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 50.3'
Elevation (424.0')

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

Rec. Ft.

Total Depth

Location

Boring No. 50.3 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-4

N 702820.82,  E 1878131.27 (NAD27)
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M
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5.0 - 7.0

15.0 - 17.0

20.0 - 22.0

35.0 - 37.0

40.0 - 42.0

0.8

0.4

0.0

0.0

0.0

Boring advanced
with 4.25" hollw stem
auger.

Bulk sample #1
obtained from 12.5
to 15.0 ft.

Boring backfilled with
bentonite grout from
0.0 to 42.0 ft.

20

22

--

--

--
42.0'432.3'

Refer to STN-E-4 for descriptions
of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-3

ST-4

ST-5

ST-6

Top of Hole

8/8/09 8/8/09Completed

C. Wood

Paul Cooper

0.0'

Driller

474.3'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.3 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 42.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-4S

N 702820.82,  E 1878131.27 (NAD27)

F
M
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M
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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

1.3

0.7

1.2

1.3

1.4

1.0

1.4

1.4

1.5

1.0

1.1

1.3

0.8

1.2

0.0

0.2

0.0

0.0

1.0

1.2

1.2

1.0

1.0

1.3

1.0

1.0

1.5

3-25-26

26-27-19

23-15-14

9-11-11

8-12-17

12-19-19

7-6-15

12-17-17

21-17-26

26-29-31

18-13-15

14-6-4

2-2-2

1-WOH-1

1-1-2

1-1-1

2-2-1

4-2-1

2-1-1

1-1-1

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH
WOH-3-3

2-3-5

4-5-7

9-5-7

Boring advanced
with 4.25" hollow
stem auger.

13

22

13

13

13

9

11

17

15

21

18

22

37

35

41

32

--

25

--

--

35

29

28

36

57

22

20

22

20

3.7'

12.0'

18.5'

38.0'

43.2'

472.4'

464.1'

457.6'

438.1'

432.9'

BOTTOM ASH (Pond E Dike),
black, moist, dense to very dense

LEAN CLAY (Pond E Dike), dark
brown to grayish brown, moist,
very stiff, silty, trace fine gravel

-with bottom ash from 8.0 to 9.0
ft.

BOTTOM ASH (Pond E Dike),
black, moist to wet, medium
dense to dense

FLY ASH (sluiced), black, wet,
very soft to soft

LEAN CLAY, orange brown, wet,
medium stiff to stiff, trace fine
gravel

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

Top of Hole

8/9/09 8/9/09Completed

C. Wood

Paul Cooper

0.0'

Driller

476.1'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

17.2 ft 8/9/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

476.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 50.3 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-5

N 702788.65,  E 1878111.48 (NAD27)
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43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 50.3

1.4

1.5

0.8

0.5

0.8

6-8-7

10-7-14

2-11-10

7-8-11

24-50/0.3'

Boring backfilled with
bentonite grout from
0.0 to 50.3 ft.

19

20

26

29

2750.3'425.8'

FAT CLAY, orange brown, wet,
stiff to very stiff, trace fine gravel 
(Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 50.3'
Elevation (425.8')

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

Rec. Ft.

Total Depth

Location

Boring No. 50.3 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-5

N 702788.65,  E 1878111.48 (NAD27)

F
M
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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 - 28.0

1.5

0.8

1.5

1.5

0.2

1.0

0.7

0.0

0.7

1.0

1.5

1.5

1.2

0.9

1.1

1.0

0.7

1.3

1.0

4-2-2

2-2-2

2-1-2

2-1-1

1-WOH-
WOH
2-1-1

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH

WOH-
WOH-WOH
WOH-1-1

2-5-9

3-4-6

2-2-5

4-10-15

7-10-11

7-12-15

15-50/0.5'

Boring advanced
with 3.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 28.0 ft.

24

49

36

41

18

29

31

--

32

38

29

29

46

19

22

32

23

38

39

18.2'

23.0'

28.0'

441.4'

436.6'

431.6'

FLY ASH (sluiced), dark gray,
moist to wet, very soft to soft

LEAN CLAY, reddish brown, wet,
medium stiff to stiff, trace fine
sand

FAT CLAY, orange brown, wet,
very stiff, trace fine gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 28.0'
Elevation (431.6')

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

Top of Hole

8/10/09 8/10/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

459.6'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

3.5 ft 8/10/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

459.6 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 28.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-6

N 702733.38,  E 1878070.14 (NAD27)

F
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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

1.2

0.5

0.7

0.0

0.8

1.4

1.2

1.0

1.0

1.1

1.5

1.4

0.4

1.4

1.5

0.7

0.3

1.0

0.8

1.5

1.4

1.5

0.8

1.5

1.4

1.3

1.0

0.8

8-8-8

8-7-8

8-9-16

13-10-15

14-12-9

10-13-10

5-11-13

13-13-12

13-14-17

10-26-14

5-8-7

3-2-2

3-3-4

4-3-3

1-WOH-
WOH
WOH-
WOH-1
3-3-4

1-2-2

3-5-10

4-5-5

1-2-3

2-2-3

2-3-4

2-2-3

4-4-5

2-3-4

WOH-2-4

4-8-10

4-7-8

Boring advanced
with 4.25" hollow
stem auger.

13

14

13

13

--

11

14

15

16

13

33

36

31

36

34

39

8

8

8

6

3

3

7

6

6

5

3

5

8

13.7'

19.2'

24.0'

33.0'

461.4'

455.9'

451.1'

442.1'

LEAN CLAY (Pond E Dike),
brown, moist, stiff to very stiff,
silty, trace fine sand to fine gravel

BOTTOM ASH (Pond E Dike),
black, moist to wet, very loose to
dense

-some clay between 17.0' and
19.2'

FLY ASH (sluiced), dark gray,
wet, very soft to medium stiff

LEAN CLAY, orange brown,
moist, soft to stiff, trace fine sand

SANDY LEAN CLAY, orange
brown, moist to wet, medium to
very stiff, trace fine gravel

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

Top of Hole

8/8/09 8/8/09Completed

C. Wood

Paul Cooper

0.0'

Driller

475.1'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

18.5 ft 8/8/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

475.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 65.0 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-7

N 703843.80,  E 1877971.87 (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

0.6

1.0

0.3

0.7

0.7

1.5

0.2

0.8

0.3

1.4

1.3

1.5

1.2

3-4-4

3-5-10

5-5-10

5-10-10

5-10-10

11-13-14

5-6-7

5-6-6

5-5-6

9-8-10

3-5-5

3-3-4

2-1-1

Boring backfilled with
bentonite grout from
0.0 to 65.0 ft.

5

4

4

5

4

4

5

7

4

5

38

36

42

49.0'

65.0'

426.1'

410.1'

SANDY LEAN CLAY, orange
brown, moist to wet, medium to
very stiff, trace fine gravel 
(Continued)

FAT CLAY, orange brown, moist,
very soft to very stiff, trace fine
sand to fine gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 65.0'
Elevation (410.1')

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

Rec. Ft.

Total Depth

Location

Boring No. 65.0 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-7

N 703843.80,  E 1877971.87 (NAD27)

F
M

S
M
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E

G
A

C
Y

  1
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WOH-
50/0.0'

0.564.5 - 65.0SPT-44

SPT-43 63.0 - 64.5 0.8 3-2-1 44

21



0.0 - 0.5
0.5 - 2.0

2.0 - 3.5

3.5 - 5.0

5.0 - 7.0

7.0 - 8.5

8.5 - 10.0

10.0 - 11.5

11.5 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 20.0

20.0 - 21.5

21.5 - 23.0

23.0 - 24.5

24.5 - 26.5

26.5 - 28.0

28.0 - 29.5

29.5 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

36.0 - 38.0

38.0 - 39.5

0.5
1.1

1.5

1.5

1.6

0.9

1.4

1.1

1.3

1.5

0.8

1.0

2.0

1.5

1.5

1.0

1.0

1.0

0.8

0.5

1.1

1.2

1.3

0.0

1.2

4-5-7

12-17-27

6-9-10

27-18-15

27-28-25

12-17-28

8-9-12

11-14-15

11-12-15

1-3-2

1-3-10

5-9-9

40-37-12

12-6-6

2-3-5

2-4-7

12-11-9

6-5-6

Boring advanced
with 3.25" hollow
stem auger.
Bulk Sample #1
obtained from 3.0 to
5.0 ft.

Piezometer installed
(see PZ detail
sheet).

Bulk Sample #2
obtained from 16.0
to 19.0 ft.

Bulk Sample #3
obtained from 23.0
to 25.0 ft.

17
17

18

14

14

15

9

21

16

18

23

20

46

31

26

22

20

10

17

33

31

12

22

--

22

20.0'

22.5'

26.5'

456.5'

454.0'

450.0'

LEAN CLAY (Pond E Dike),
reddish brown to tan, moist, stiff
to very stiff, trace fine gravel

FLY ASH (sluiced), gray to black,
wet, medium stiff

LEAN CLAY (Pond E Dike),
reddish brown, wet, stiff to very
stiff, trace to some fine gravel

SANDY LEAN CLAY, reddish
brown, moist, medium to very
stiff, trace to some fine gravel

SPT-1
SPT-2

SPT-3

SPT-4

ST-1

SPT-5

SPT-6

SPT-7

ST-2

SPT-8

SPT-9

SPT-10

ST-3

SPT-11

SPT-12

SPT-13

ST-4

SPT-14

SPT-15

ST-5

SPT-16

SPT-17

SPT-18

ST-6

SPT-19

Top of Hole

8/11/09 8/11/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

476.5'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

20.0 ft 8/11/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

476.5 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 63.9 ft

Elevation

1  of  2

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-8
N 703835.47,  E 1877934.64 (NAD27)
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39.5 - 41.0

41.0 - 43.0

43.0 - 43.7

43.7 - 45.2

45.2 - 47.2

47.2 - 48.7

48.7 - 50.2

50.2 - 52.2

52.2 - 53.7

53.7 - 55.2

55.2 - 57.2

57.2 - 58.7

58.7 - 60.2

60.2 - 61.7

61.7 - 63.2

63.2 - 63.9

1.1

1.7

0.5

1.5

2.0

1.2

1.2

1.8

0.9

1.2

0.5

1.2

1.3

1.5

1.5

0.7

4-5-6

26-50/0.2'

7-11-15

17-13-15

8-16-17

13-17-16

16-16-17

3-5-6

4-5-7

3-4-5

4-4-5

7-50/0.2'

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 63.9 ft.

22

17

23

26

23

20

23

24

28

36

33

25

31

26

27

28

43.7'

63.9'

432.8'

412.6'

SANDY LEAN CLAY, reddish
brown, moist, medium to very
stiff, trace to some fine gravel 
(Continued)

LEAN CLAY with Sand, reddish
brown, moist to wet, stiff to very
stiff, trace fine to medium sand

Auger Refusal /
Bottom of Hole

Top of Rock = 63.9'
Elevation (412.6')

SPT-20

ST-7

SPT-21

SPT-22

ST-8

SPT-23

SPT-24

ST-9

SPT-25

SPT-26

ST-10

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

Rec. Ft.

Total Depth

Location

Boring No. 63.9 ft

Elevation

2  of  2

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-8
N 703835.47,  E 1877934.64 (NAD27)

FM
S

M
_L

E
G

A
C

Y
  1

75
55

90
18

 B
O

R
IN

G
S

.G
P

J 
 F

M
S

M
.G

D
T 

 5
/1

4/
10



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 - 22.0

22.0 - 23.5

23.5 - 25.0

25.0 - 26.5

26.5 - 28.0

28.0 - 29.5

1.0

1.5

1.5

2.0

1.3

1.5

2.0

1.5

1.5

1.3

1.5

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

2-3-5

2-4-4

3-2-5

3-6-6

3-5-8

2-7-6

2-6-7

2-5-7

3-5-7

2-3-6

1-4-6

4-6-8

4-5-6

3-5-6

2-3-6

3-4-6

1-3-4

Boring advanced
with 4.25" hollow
stem auger.

19

26

26

19

23

24

21

33

25

27

34

22

24

24

19

26

29

34

29

14.5'437.3'

LEAN CLAY, reddish brown to
brown, moist to wet, medium stiff
to stiff, trace fine to medium sand

LEAN CLAY with Sand, yellowish
brown, moist, very soft to stiff,
trace fine gravel

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

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

Top of Hole

8/20/09 8/21/09Completed

Scott Lange

Paul Cooper

0.0'

Driller

451.8'

Date/TimeJ. Bowerman

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

8.0 ft 8/20/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

451.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 45.9 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-9

N 703753.39,  E 1877876.25 (NAD27)
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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

44.5 - 45.9

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.4

1-3-4

1-1-2

1-3-4

1-1-4

1-1-4

1-1-1

1-1-1

1-1-1

1-WOH-1

1-2-3

WOH-2-
50/0.4'

Boring backfilled with
bentonite grout from
0.0 to 45.9 ft.

27

30

25

24

29

29

26

56

43

34

51

35.5'

41.5'

45.9'

416.3'

410.3'

405.9'

LEAN CLAY with Sand, yellowish
brown, moist, very soft to stiff,
trace fine gravel   (Continued)

SANDY LEAN CLAY, brown and
tan, moist to wet, very soft to
medium stiff, trace fine gravel

FAT CLAY, yellowish brown and
grayish brown, moist to wet, very
soft to medium stiff, trace fine
gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 45.9'
Elevation (405.9')

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

Rec. Ft.

Total Depth

Location

Boring No. 45.9 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-9

N 703753.39,  E 1877876.25 (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 - 24.7

25.5 - 27.0

27.0 - 28.5
28.5 - 28.6

1.0

0.9

0.8

1.0

0.8

1.5

1.3

1.2

1.5

1.1

0.8

1.0

1.5

1.5

1.5

1.1
0.5

0.7

0.8
0.1

2-4-7

10-13-14

8-9-10

7-8-10

3-7-12

3-7-13

6-6-7

7-16-20

7-25-21

8-13-27

8-12-12

2-1-1

1-2-1

1-1-1

1-1-1

1-1-1
2-50/0.2'

2-3-8

2-15-16
50/0.1'

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 29.1 ft.

19

8

22

16

25

24

20

22

11

17

19

17

33

48

28

24
25

20

27
9

11.7'

16.5'

21.0'

25.5'

28.6'
29.1'

463.2'

458.4'

453.9'

449.4'

446.3'
445.8'

LEAN CLAY with Sand (Pond E
Dike), reddish brown, moist, stiff
to very stiff, trace medium sand to
fine gravel

BOTTOM ASH (Pond E Dike),
dark gray, moist to wet, medium
dense to dense

FLY ASH (sluiced), black, wet,
very soft to soft

LEAN CLAY, reddish brown to
grayish brown, wet, very soft,
trace fine to coarse gravel

FAT CLAY, brown, moist, stiff to
very stiff, trace medium sand

Limestone, highly weathered
(augered)

Auger Refusal /
Bottom of Hole

Top of Rock = 28.6'
Elevation (446.3')

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

Top of Hole

8/6/09 8/6/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

474.9'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

13.5 ft 8/6/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.9 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 29.1 ft

Elevation

1  of  1

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-10
N 704870.32,  E 1877862.37 (NAD27)
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M
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M
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2.0 - 4.0

5.0 - 7.0

8.0 - 10.0

17.0 - 19.0

21.0 - 23.0

25.0 - 27.0

0.0

2.0

0.0

1.5

1.8

2.0

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 27.0 ft.

--

18

--

54

32

26
27.0'447.9'

Refer to STN-E-10 for
descriptions of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

Top of Hole

8/6/09 8/6/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

474.9'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.9 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 27.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-10S

N 704870.32,  E 1877862.37 (NAD27)

F
M

S
M

_L
E

G
A

C
Y

  1
75

55
90

18
 B
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R
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G

S
.G

P
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 F
M

S
M

.G
D

T
  2

/2
3/

10



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

0.8

1.3

1.4

1.3

1.3

0.8

1.2

1.0

1.3

1.0

0.4

1.5

0.7

1.0

0.8

1.0

0.8

1.5

1.5

1.5

1.1

1.0

1.4

1.2

1.5

1.5

6-5-5

8-10-12

8-11-9

7-8-12

3-8-8

3-7-10

3-6-10

5-7-12

5-13-18

6-16-19

50/0.4'

4-5-5

4-4-5

3-4-5

3-3-4

4-6-5

3-3-3

6-8-10

4-5-5

3-6-6

3-5-5

3-5-8

3-5-7

3-3-4

3-5-6

4-7-10

Boring advanced
using 4.25" hollow
stem auger.

Bulk Sample #1
obtained from 9.0 to
12.0 ft.

Boring backfilled with
benotnite grout from
0.0 to 40.5 ft.

18

13

15

22

22

17

20

19

21

19

15

18

18

16

19

26

34

36

40

34

42

31

34

32

35

39

13.0'

16.5'

25.5'

40.5'

463.1'

459.6'

450.6'

435.6'

SANDY LEAN CLAY with Gravel
(Pond E Dike), orange brown,
moist, stiff to very stiff, trace
medium sand to fine gravel

BOTTOM ASH (Pond E Dike),
dark gray, moist, dense

LEAN CLAY, brownish yellow to
dark orange brown, moist to wet,
medium stiff to stiff, trace fine
gravel

FAT CLAY, yellowish brown and
orange brown, moist, medium to
very stiff, trace medium sand

Auger Refusal /
Bottom of Hole

Top of Rock = 40.5'
Elevation (435.6')

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

Top of Hole

8/7/09 8/7/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

476.1'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

30.0 ft 8/7/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

476.1 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 40.5 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-11

N 704863.37,  E 1877828.40 (NAD27)
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293-2-21.539.0 - 40.5
40.5 - 40.5 0.0 50/0.0' --

SPT-27
SPT-28



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 - 22.0

22.0 - 23.5

23.5 - 25.0

25.0 - 26.5

26.5 - 28.0

1.0

1.5

1.5

2.0

1.0

1.3

2.0

1.0

1.3

1.3

1.3

1.3

1.0

1.5

0.0

1.3

1.3

1.3

3-3-4

2-3-4

3-4-4

5-7-10

6-9-12

7-10-12

3-6-9

2-5-9

3-5-6

8-50/0.5'

2-3-5

3-3-4

6-7-6

4-4-4

3-4-4

2-3-3

Boring advanced
with 4.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

Apparent
cobble/boulder at
18.0 to 18.5 ft.

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 28.3 ft.

21

21

22

21

24

24

23

22

23

24

35

37

34

30

--

32

28

38

6.5'

28.3'

448.8'

427.0'

LEAN CLAY, grayish brown,
moist to wet, medium stiff

SANDY LEAN CLAY, yellowish
brown mottled black, moist to wet,
medium to very stiff, trace
medium sand to fine gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 28.3'
Elevation (427.0')

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

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

Top of Hole

8/21/09 8/22/09Completed

Scott Lange

Paul Cooper

0.0'

Driller

455.3'

Date/TimeJ. Bowerman

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

10.0 ft 8/21/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

455.3 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 28.3 ft

Elevation

1  of  1

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-12
N 704854.47,  E 1877754.46 (NAD27)
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SPT-17 28.0 - 28.3 0.3 50/0.3' 32



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 - 36.6

0.3

1.5

1.0

0.3

1.2

0.3

1.0

1.5

1.3

1.0

1.0

1.2

1.5

1.3

1.5

1.4

1.1

1.5

0.9

1.2

1.5

0.4

0.1

1.1

0.1

3-2-2

15-12-18

14-39-17

5-7-9

5-6-11

2-3-9

9-13-21

22-39-38

8-23-30

9-5-5

6-6-7

2-4-7

2-3-8

3-6-7

4-5-10

4-5-11

2-3-10

3-4-5

2-3-6

2-2-5

2-2-5

3-9-50/0.3'

50/0.2'

1-1-1

7-50/0.1'

Boring advanced
with 4.25" hollow
stem auger.

Bulk Sample #1
obtained from 10.0
to 13.0 ft.

Bulk Sample #2
obtained from 22.0
to 25.0 ft.

Boring backfilled with
bentonite grout from
0.0 to 37.1 ft.

19

14

16

21

20

20

13

15

16

21

22

33

32

28

24

31

28

32

29

24

42

24

9

35

13

9.5'

12.5'

37.1'

464.8'

461.8'

437.2'

FAT CLAY with Sand (Pond E
Dike), reddish brown to yellowish
brown, moist, soft to very stiff,
trace fine gravel

BOTTOM ASH (Pond E Dike),
dark gray, moist, dense to very
dense

FAT CLAY, orange brown to
yellowish brown, moist to wet,
very soft to very stiff, trace fine
gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 37.1'
Elevation (437.2')

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

Top of Hole

8/6/09 8/6/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

474.3'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

33.0 ft 8/6/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.3 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 37.1 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-13

N 706353.41,  E 1877474.21 (NAD27)
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2.0 - 4.0

5.0 - 7.0

10.0 - 12.0

15.0 - 17.0

20.0 - 22.0

25.0 - 27.0

30.0 - 32.0

0.0

1.5

0.0

1.5

2.0

2.0

1.5

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 34.0 ft.

--

17

--

31

31

26

34

34.0'440.3'

Refer to STN-E-13 for
descriptions of overburden soils.

Auger Refusal /
Bottom of Hole

Top of Rock = 34.0'
Elevation (440.3')

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

Top of Hole

8/6/09 8/6/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

474.3'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.3 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 34.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-13S

N 706353.41,  E 1877474.21 (NAD27)

F
M

S
M
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E

G
A

C
Y

  1
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T
  2

/2
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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

1.5

1.0

0.8

0.8

1.5

1.3

1.4

1.3

1.2

1.5

0.9

0.8

1.0

1.0

1.5

1.3

1.5

1.5

0.5

1.5

1.5

1.4

1.5

1.2

1.5

1.5

0.7

4-6-5

4-7-8

8-8-11

3-5-5

2-4-6

3-5-6

2-4-5

17-21-19

8-10-13

4-3-5

3-3-4

4-6-8

4-5-10

4-7-12

6-7-5

2-3-8

4-5-8

4-6-7

2-4-7

2-4-9

2-4-10

3-3-8

5-8-8

2-4-10

6-4-4

1-2-2

1-1-33

Boring advanced
with 4.25" hollow
stem auger.

Bulk Sample #1
obtained from 5.0 to
8.0 ft.

Piezometer installed
(see PZ detail
sheet).

Bulk Sample #2
obtained from 23.0
to 26.0 ft.

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 40.5 ft.

22

16

20

17

18

24

20

13

16

20

18

19

22

22

20

22

26

25

24

25

26

25

29

27

22

17

30

11.0'

13.0'

40.5'

466.0'

464.0'

436.5'

LEAN CLAY with Sand (Pond E
Dike), orange brown, moist, stiff to
very stiff, trace medium sand to
fine gravel

BOTTOM ASH (Pond E Dike),
black, moist, medium dense to
dense

FAT CLAY with Sand, orange
brown to yellowish brown, moist to
wet, soft to very stiff, trace fine
gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 40.5'
Elevation (436.5')

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

Top of Hole

8/7/09 8/7/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

477.0'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

39.0 ft 8/7/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

477.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 40.5 ft

Elevation

1  of  1

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-14
N 706343.79,  E 1877425.50 (NAD27)
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2.0 - 4.0

5.0 - 7.0

2.0

2.0

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
auger cuttings.

18

18
7.0'470.0'

Refer to STN-E-14 for
descriptions of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-2

Top of Hole

8/8/09 8/8/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

477.0'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

477.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 7.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-14S

N 706343.79,  E 1877425.50 (NAD27)

F
M

S
M
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G
A

C
Y
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M
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D

T
  2

/2
3/

10



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 - 22.0

22.0 - 23.5

23.5 - 25.0

25.0 - 26.5

26.5 - 27.0

1.0

1.0

0.5

2.0

1.3

1.3

2.0

1.3

1.5

1.3

1.3

1.0

1.0

1.0

1.0

0.5

1.0

0.5

4-5-7

5-5-5

7-7-9

4-5-7

3-5-7

5-6-8

5-6-8

2-4-6

3-4-6

1-4-6

3-6-7

3-4-4

2-4-4

1-1-3

1-2-3

50/0.5'

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 27.0 ft.

18

18

18

24

25

25

23

16

27

32

29

30

22

26

29

30

33

15

6.5'

27.0'

456.9'

436.4'

LEAN CLAY, orange brown,
moist, stiff to very stiff, silty, trace
fine gravel

FAT CLAY with Sand, orange
brown and yellowish brown, moist
to wet, soft to stiff, trace fine
gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 27.0'
Elevation (436.4')

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

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

Top of Hole

8/22/09 8/22/09Completed

Scott Lange

Paul Cooper

0.0'

Driller

463.4'

Date/TimeJ. Bowerman

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

25.0 ft 8/22/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

463.4 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 27.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-15

N 706458.09,  E 1877364.00 (NAD27)

F
M
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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

1.3

0.6

1.2

1.3

1.1

1.0

1.2

1.1

0.6

0.7

1.0

0.8

1.0

0.9

1.2

1.1

1.2

0.2

0.9

1.3

1.3

0.8

1.2

0.8

1.0

0.9

1.4

8-11-14

24-34-38

17-21-18

3-7-8

7-12-9

5-5-5

3-4-10

8-31-34

13-18-21

19-15-13

13-21-22

9-11-12

7-9-8

5-11-16

8-11-15

7-11-13

7-9-9

4-8-11

8-3-1

WOH-
WOH-1
WOH-

WOH-WOH
1-1-1

1-2-2

WOH-
WOH-WOH

1-1-2

1-3-4

1-4-7

5-6-8

1-1-1

Boring advanced
with 4.25" hollow
stem auger.

Bulk Sample #1
obtained from 10.0
to 13.0 ft.

Bulk Sample #2
obtained from 24.0
to 27.0 ft.

16

23

21

16

19

18

20

13

14

14

31

29

33

38

30

34

22

22

22

42

41

28

22

22

24

24

20

22

22

4.0'

11.0'

28.5'

33.0'

470.5'

463.5'

446.0'

441.5'

BOTTOM ASH (Pond E Dike),
dark gray, moist, medium dense
to very dense

FAT CLAY (Pond E Dike), orange
brown, moist, stiff to very stiff,
trace fine to medium sand

BOTTOM ASH, dark gray, moist
to wet, medium dense to very
dense, some fly ash between 15.0
ft. to 24.0 ft.

LEAN CLAY and FLY ASH, dark
gray and orange brown, wet, very
soft

FAT CLAY, yellowish brown to
reddish brown, wet, very soft to
very stiff, trace medium sand to
fine gravel

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

Top of Hole

8/8/09 8/8/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

474.5'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

23.0 ft 8/8/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.5 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 59.0 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-16

N 707101.38,  E 1877842.04 (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 - 58.0

0.3

1.0

1.5

1.1

1.0

1.2

1.0

1.0

1.5

0.5

3-3-4

3-4-6

5-5-4

6-7-12

4-6-10

3-3-4

4-5-6

1-1-2

1-2-2

3-50/0.5'

Boring backfilled with
bentonite grout from
0.0 to 59.0 ft.

25

27

25

29

28

28

32

34

31

38

59.0'415.5'

FAT CLAY, yellowish brown to
reddish brown, wet, very soft to
very stiff, trace medium sand to
fine gravel   (Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 59.0'
Elevation (415.5')

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

Rec. Ft.

Total Depth

Location

Boring No. 59.0 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-16

N 707101.38,  E 1877842.04 (NAD27)

F
M
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M
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E
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5.0 - 7.0

7.0 - 9.0

9.0 - 11.0

29.0 - 31.0

31.0 - 33.0

33.0 - 35.0

36.0 - 38.0

40.0 - 42.0

1.5

1.0

2.0

0.0

1.3

2.0

2.0

2.0

Boring advanced
with 4.25" hollow
stem auger.

30

28

21

--

23

24

25

23

Refer to STN-E-16 for
descriptions of overburden soils.

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

ST-8

Top of Hole

8/8/09 8/9/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

474.5'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

474.5 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 56.0 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-16S

N 707101.38,  E 1877842.04 (NAD27)

F
M

S
M

_L
E
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A

C
Y
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44.0 - 46.0

48.0 - 50.0

52.0 - 54.0

54.0 - 56.0

2.0

2.0

2.0

2.0

Boring backfilled with
bentonite grout from
0.0 to 56.0 ft.

23

23

24

30
56.0'418.5'

Refer to STN-E-16 for
descriptions of overburden soils. 
(Continued)

No Refusal /
Bottom of Hole

ST-9

ST-10

ST-11

ST-12

Rec. Ft.

Total Depth

Location

Boring No. 56.0 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-16S

N 707101.38,  E 1877842.04 (NAD27)

F
M

S
M

_L
E

G
A

C
Y

  1
75

55
90

18
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S
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M
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M
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D

T
  2
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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

1.3

1.0

1.1

1.2

1.0

1.4

1.3

1.3

1.1

1.3

1.4

1.0

1.2

0.9

1.0

0.8

1.2

1.0

1.9

0.5

1.3

1.0

1.1

1.2

0.9

4-6-6

6-7-10

4-5-6

7-8-11

3-8-8

5-8-13

5-12-18

7-17-19

6-13-15

6-16-17

7-17-15

5-12-13

3-5-9

7-9-12

7-12-12

3-7-7

6-6-13

8-9-10

4-9-9

1-4-5

4-6-6

2-1-1

2-2-2

3-5-6

3-4-12

Boring advanced
with 4.25" hollow
stem auger.

Bulk Sample #1
obtained from 10.0
to 13.0 ft.

Bulk Sample #2
obtained from 25.0
to 27.0 ft.

Boring backfilled with
bentonite grout from
0.0 to 39.1 ft.

20

20

26

20

20

20

17

15

15

17

25

33

40

28

28

25

21

25

19

25

22

38

28

28

32

0.5'

3.5'

9.8'

31.5'

34.5'

39.1'

474.9'

471.9'

465.6'

443.9'

440.9'

436.3'

LEAN CLAY, reddish brown,
moist, stiff

BOTTOM ASH (Pond E Dike),
dark gray, moist, medium dense

LEAN CLAY with Sand (Pond E
Dike), reddish brown, moist, stiff
to very stiff

BOTTOM ASH, dark gray, moist
to wet, loose to dense

-some fly ash below 28.0'

LEAN CLAY and FLY ASH,
orange brown and dark gray, wet,
very soft to soft

FAT CLAY, orange brown, wet,
stiff, trace medium sand to fine
gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 39.1'
Elevation (436.3')

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

Top of Hole

8/9/09 8/9/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

475.4'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

19.5 ft 8/9/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

475.4 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 39.1 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-17

N 707146.54,  E 1877811.85 (NAD27)
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SPT-26 37.5 - 39.0 0.8 3-50/0.2' 33
--50/0.1'0.039.0 - 39.1SPT-27



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

0.8

0.9

1.0

1.0

0.8

0.9

0.7

0.6

0.6

1.0

1.1

0.8

0.8

0.2

0.9

0.3

1.5

1.2

0.8

1.0

8-13-15

31-52-41

29-23-14

5-6-6

5-6-7

4-4-4

3-3-3

2-3-2

3-2-3

3-2-2

1-2-2

2-2-2

1-1-2

1-1-2

1-1-3

2-2-3

2-3-3

2-3-3

2-4-5

5-8-10

Boring advanced
with 4.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

8

11

10

13

11

11

12

10

8

11

12

11

33

31

22

23

25

24

25

26

19.0'

22.0'

442.6'

439.6'

BOTTOM ASH (Stilling Pond
Dike), dark brown to black, moist
to wet, very loose to very dense

LEAN CLAY and FLY ASH, dark
gray, wet, soft

LEAN CLAY, orange brown, wet,
medium to very stiff, silty, trace
fine sand to fine gravel

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

Top of Hole

8/10/09 8/10/09Completed

C. Wood

Paul Cooper

0.0'

Driller

461.6'

Date/TimeS. Bradford

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

6.5 ft 8/10/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

461.6 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 40.0 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-18

N 707190.77,  E 1877765.92 (NAD27)
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30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

3.9

1.5

1.5

1.0

1.5

40.0

5-6-7

5-6-8

6-9-10

5-6-7

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 40.0 ft.

3.0 77

25

27

29

27
Began Core36.1'

40.0'

425.5'

421.6'

LEAN CLAY, orange brown, wet,
medium to very stiff, silty, trace
fine sand to fine gravel 
(Continued)

Limestone, light gray to light
brown, coarsely crystalline to
medium, hard, thin bedded, some
bedding zone fractures

Bottom of Hole

Top of Rock = 36.1'
Elevation (425.5')

49%

SPT-21

SPT-22

SPT-23

SPT-24

Rec. Ft.

Total Depth

Location

Boring No. 40.0 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-18

N 707190.77,  E 1877765.92 (NAD27)
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SPT-25 36.0 - 36.1 0.1 50/0.1' 27



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 - 14.0

14.0 - 15.5

15.5 - 17.0

17.0 - 18.5

18.5 - 20.0

20.0 - 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

1.2

1.2

1.3

1.3

1.1

1.0

1.5

1.2

1.0

0.2

1.3

1.4

1.3

1.4

1.4

1.0

1.2

1.5

1.5

1.0

1.2

7-15-16

15-24-43

7-7-10

5-7-10

7-20-24

8-15-24

9-23-40

18-40-34

30-42-50

50/0.5'

13-12-18

13-18-16

13-16-14

4-2-5

4-2-6

2-3-3

4-3-2

4-3-2

1-1-2

1-1-2

1-1-2

Boring advanced
with 3.25" hollow
stem auger.

Bulk Sample #1
obtained from 8.0 to
11.0 ft.

Bulk Sample #2
obtained from 13.0
to 14.0 ft.

19

22

19

20

28

19

17

19

14

15

27

22

26

30

35

30

33

37

22

22

20

3.5'

9.7'

18.5'

25.5'

469.3'

463.1'

454.3'

447.3'

BOTTOM ASH (Pond E Dike),
light gray, dry, dense to very
dense

FAT CLAY with Sand (Pond E
Dike), tan and orange brown,
moist, very stiff, trace fine gravel

BOTTOM ASH, gray, moist,
medium to very dense, some fly
ash

-Apparent cobble/boulder from
13.5' to 14.0'.

FLY ASH, black, wet, medium
stiff, some bottom ash below 21'

FAT CLAY, reddish brown, wet,
soft to very stiff, trace medium
sand to fine gravel

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

Top of Hole

8/6/09 8/6/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

472.8'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

14.0 ft 8/6/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

472.8 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 44.7 ft

Elevation

1  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-19

N 706774.43,  E 1878687.08 (NAD27)
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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

44.0 - 44.5

1.0

1.3

1.5

1.0

1.5

1.5

1.2

1.5

1.3

0.5

2-2-3

3-4-5

3-6-6

6-10-8

6-12-18

3-5-8

5-8-10

4-8-10

8-11-15

50/0.5'

Boring backfilled with
bentonite grout from
0.0 to 44.7 ft.

20

26

29

33

24

25

25

32

28

3444.7'428.1'

FAT CLAY, reddish brown, wet,
soft to very stiff, trace medium
sand to fine gravel   (Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 44.7'
Elevation (428.1')

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

Rec. Ft.

Total Depth

Location

Boring No. 44.7 ft

Elevation

2  of  2

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-19

N 706774.43,  E 1878687.08 (NAD27)
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10



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 - 25.8

27.0 - 27.0

0.8

1.0

1.2

0.5

1.0

0.9

1.2

1.1

1.0

0.7

1.1

0.9

0.7

1.1

1.0

0.0

0.0
0.3

0.0

6-8-8

8-17-18

15-16-8

5-5-6

3-6-6

2-3-5

2-7-4

15-23-24

10-22-19

10-13-21

7-13-14

9-8-8

3-9-14

7-8-9

1-1-1

WOH-
WOH-WOH

WOH-
WOH-WOH

50/0.3'
50/0.0'

Boring advanced
with 4.25" hollow
stem auger.

Piezometer installed
(see PZ detail
sheet).

Bulk Sample #1
obtained from 7.0 to
10.0 ft.

Bulk Sample #2
obtained from 19.0
to 21.0 ft.

Piezometer
backfilled with sand,
bentonite pellets,
and bentonite grout
from 0.0 to 28.5 ft.

9

16

27

22

28

22

22

14

11

14

28

13

31

21

36

--

--
26

--

3.7'

10.0'

21.0'

25.5'
25.8'

28.5'

472.3'

466.0'

455.0'

450.5'
450.2'

447.5'

BOTTOM ASH (Pond E Dike),
dark gray, moist, medium dense
to dense

FAT CLAY with Sand (Pond E
Dike), orange brown, moist,
meduim stiff to stiff, trace fine
gravel

BOTTOM ASH, dark gray to
black, moist to wet, medium
dense to dense

-some fly ash below 16.0'

FLY ASH (sluiced), dark gray,
wet, very soft

SANDY FAT CLAY, reddish
brown, wet, very soft, some fine to
coarse gravel

Limestone, highly weathered
(augered)

Auger Refusal /
Bottom of Hole

Top of Rock = 25.8'
Elevation (450.2')

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

Top of Hole

8/10/09 8/10/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

476.0'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

15.0 ft 8/10/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

476.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 28.5 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-20

N 706856.53,  E 1878704.54 (NAD27)
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SPT-20 28.5 - 28.5 0.0 50/0.0' --



4.0 - 6.0

6.0 - 8.0

21.0 - 23.0

23.0 - 25.0

1.5

2.0

0.0

2.0

Boring advanced
with 4.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 25.0 ft.

22

24

--

37
25.0'451.0'

Refer to STN-E-20 for
descriptions of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-2

ST-3

ST-4

Top of Hole

8/10/09 8/10/09Completed

D. Chapman

Paul Cooper

0.0'

Driller

476.0'

Date/TimeJ. Huntoon

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

476.0 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 25.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-20S

N 706856.53,  E 1878704.54 (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 - 16.0

1.5

1.2

0.9

0.1

0.5

1.5

1.1

1.2

1.3

1.3

1.0

10-24-50

11-15-10

15-18-12

4-5-5

5-9-7

6-5-3

3-2-3

1-1-2

6-6-7

9-12-13

15-50/0.5'

Boring advanced
with 3.25" hollow
stem auger.

Boring backfilled with
bentonite grout fro
0.0 to 16.0 ft.

17

12

17

19

18

18

23

27

27

27

24

5.0'

9.6'

16.0'

456.6'

452.0'

445.6'

SANDY LEAN CLAY (Pond E
Dike), reddish brown to dark gray,
moist, very stiff, trace fine gravel
and some bottom ash

BOTTOM ASH, black, wet, loose
to medium dense, trace clay
seams and some fly ash

LEAN CLAY with Sand, reddish
brown to tan, wet, soft to very stiff,
trace fine gravel

Auger Refusal /
Bottom of Hole

Top of Rock = 15.5'
Elevation (446.1')

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

Top of Hole

8/5/09 8/5/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

461.6'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

5.0 ft 8/5/09

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

461.6 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 16.0 ft

Elevation

1  of  1

Sample #

5/14/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-21
N 706883.00,  E 1878751.72 (NAD27)
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5.0 - 7.0

7.0 - 9.0

9.0 - 11.0

11.0 - 13.0

13.0 - 15.0

1.0

0.0

0.0

2.0

1.3

Boring advanced
with 3.25" hollow
stem auger.

Boring backfilled with
bentonite grout from
0.0 to 15.0 ft.

22

--

--

24

33
15.0'446.6'

Refer to STN-E-21 for
descriptions of overburden soils.

No Refusal /
Bottom of Hole

ST-1

ST-2

ST-3

ST-4

ST-5

Top of Hole

8/5/09 8/5/09Completed

Craig Millhollin

Paul Cooper

0.0'

Driller

461.6'

Date/TimeJ. Wethington

Location

Project Type

Supervisor

Logged By

Geotechnical Exploration

Sumner County, Tennessee

N/A N/A

Surface Elevation

Date Started

Depth to Water

Automatic Hammer           Safety Hammer          Other

461.6 ft. (NGVD29)

Rec. Ft.

Total Depth

Location

Boring No. 15.0 ft

Elevation

1  of  1

Sample #

2/23/10

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc

Gallatin Fossil Plant - TVA

175559018

Description Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Project No.

Project Name

LOG

STN-E-21S

N 706883.00,  E 1878751.72 (NAD27)
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Appendix B 

Piezometer Installation 
Details and Readings 



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-A-1

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

1 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-A-5

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

2 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-A-9S

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

3 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-C-1

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

4 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-D-1A

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

5 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-E-2

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

6 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-E-6

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

7 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-E-8S

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

8 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-E-12

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

9 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-E-14

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

10 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-E-18

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

11 OF 12



SHEETREVISED

SCALE

PROJ. NO.

DATE

CHECKED BY

CHECKED BY

DRAWN BY

1.

2.

3.

4.

502-212-5000

40223-2177

Louisville, Kentucky

1901 Nelson Miller Parkway

Stantec Consulting

www.stantec.com

Services Inc.

STN-E-20

PIEZOMETER INSTALLATION DETAIL

GALLATIN FOSSIL PLANT

ASH POND / STILLING POND COMPLEX

12 OF 12



PIEZOMETER SUMMARY
REPORT
Gallatin Fossil Plant
1499 Steam Plant Rd
Gallatin,TN
175559018

Location
Surface

Elevation (ft) Stickup (ft)
Depth

Measurement(ft)
Water Elevation

(ft)
Surface

Elevation (ft) Stickup (ft)
Depth

Measurement(ft)
Water Elevation

(ft)
STN-A-1 472.8 3.0 18.1 457.7 472.8 3.0 18.1 457.7
STN-A-5 473.7 2.9 16.4 460.2 473.7 2.9 16.8 459.8
STN-A-9 472.4 3.0 10.8 464.5 472.4 3.0 10.9 464.5
STN-C-1 462.0 2.8 9.2 455.6 462.0 2.8 9.2 455.6
STN-D-1 460.8 2.8 15.4 448.2 460.8 2.8 16.4 447.2
STN-E-2 475.7 2.5 17.4 460.8 475.7 2.5 17.3 460.9
STN-E-6 459.6 3.3 5.5 457.4 459.6 3.3 5.7 457.2
STN-E-8 476.5 2.2 17.1 461.6 476.5 2.2 17.0 461.6

STN-E-12 455.3 2.9 2.3 455.9 455.3 2.9 1.9 456.3
STN-E-14 477.0 2.0 20.6 458.3 477.0 2.0 31.9 447.0
STN-E-18 461.6 2.8 8.0 456.4 461.6 2.8 8.1 456.4
STN-E-20 476.0 2.0 20.2 457.8 476.0 2.0 20.4 457.5

9/18/2009 9/25/2009

Page 1 of 6



PIEZOMETER SUMMARY
REPORT
Gallatin Fossil Plant
1499 Steam Plant Rd
Gallatin,TN
175559018

Location
STN-A-1
STN-A-5
STN-A-9
STN-C-1
STN-D-1
STN-E-2
STN-E-6
STN-E-8

STN-E-12
STN-E-14
STN-E-18
STN-E-20

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement(ft)

Water Elevation
(ft)

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement(ft)

Water Elevation
(ft)

472.8 3.0 18.4 457.4 472.8 3.0 18.3 457.5
473.7 2.9 17.1 459.5 473.7 2.9 17.0 459.6
472.4 3.0 11.2 464.2 472.4 3.0 11.2 464.2
462.0 2.8 9.5 455.4 462.0 2.8 9.4 455.4
460.8 2.8 17.1 446.5 460.8 2.8 15.2 448.4
475.7 2.5 17.5 460.7 475.7 2.5 17.3 460.9
459.6 3.3 6.1 456.8 459.6 3.3 5.4 457.5
476.5 2.2 17.1 461.6 476.5 2.2 17.0 461.7
455.3 2.9 2.6 455.5 455.3 2.9 1.7 456.4
477.0 2.0 32.1 446.8 477.0 2.0 30.4 448.5
461.6 2.8 8.3 456.2 461.6 2.8 8.2 456.3
476.0 2.0 20.6 457.3 476.0 2.0 20.4 457.6

10/2/2009 10/16/2009
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PIEZOMETER SUMMARY
REPORT
Gallatin Fossil Plant
1499 Steam Plant Rd
Gallatin,TN
175559018

Location
STN-A-1
STN-A-5
STN-A-9
STN-C-1
STN-D-1
STN-E-2
STN-E-6
STN-E-8

STN-E-12
STN-E-14
STN-E-18
STN-E-20

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement(ft)

Water Elevation
(ft)

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement(ft)

Water Elevation
(ft)

472.8 3.0 18.5 457.3 472.8 3.0 18.7 457.1
473.7 2.9 17.5 459.1 473.7 2.9 17.6 459.0
472.4 3.0 11.6 463.8 472.4 3.0 11.5 463.9
462.0 2.8 9.7 455.2 462.0 2.8 9.8 455.0
460.8 2.8 17.1 446.5 460.8 2.8 19.2 444.4
475.7 2.5 17.5 460.7 475.7 2.5 17.4 460.8
459.6 3.3 6.1 456.8 459.6 3.3 7.1 455.7
476.5 2.2 17.1 461.6 476.5 2.2 17.4 461.3
455.3 2.9 2.4 455.7 455.3 2.9 3.5 454.7
477.0 2.0 32.2 446.8 477.0 2.0 33.7 445.3
461.6 2.8 8.3 456.1 461.6 2.8 8.4 456.1
476.0 2.0 20.8 457.2 476.0 2.0 21.1 456.9

11/19/200910/30/2009
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PIEZOMETER SUMMARY
REPORT
Gallatin Fossil Plant
1499 Steam Plant Rd
Gallatin,TN
175559018

Location
STN-A-1
STN-A-5
STN-A-9
STN-C-1
STN-D-1
STN-E-2
STN-E-6
STN-E-8

STN-E-12
STN-E-14
STN-E-18
STN-E-20

Surface
Elevation (ft)

Stickup
(ft)

Depth
Measurement(ft)

Water
Elevation (ft)

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement

(ft)
Water

Elevation (ft)
472.8 3.0 18.5 457.3 472.8 3.0 18.8 457.0
473.7 2.9 17.7 459.0 473.7 2.9 18.0 458.6
472.4 3.0 11.6 463.8 472.4 3.0 12.1 463.2
462.0 2.8 9.7 455.2 462.0 2.8 9.9 454.9
460.8 2.8 16.7 446.9 460.8 2.8 17.6 445.9
475.7 2.5 17.2 461.0 475.7 2.5 17.9 460.3
459.6 3.3 5.7 457.2 459.6 3.3 6.5 456.4
476.5 2.2 17.0 461.6 476.5 2.2 17.6 461.1
455.3 2.9 2.2 456.0 455.3 2.9 3.0 455.2
477.0 2.0 32.0 446.9 477.0 2.0 32.8 446.1
461.6 2.8 8.3 456.2 461.6 2.8 8.4 456.0
476.0 2.0 20.8 457.2 476.0 2.0 21.4 456.6

1/15/201012/14/2009
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PIEZOMETER SUMMARY
REPORT
Gallatin Fossil Plant
1499 Steam Plant Rd
Gallatin,TN
175559018

Location
STN-A-1
STN-A-5
STN-A-9
STN-C-1
STN-D-1
STN-E-2
STN-E-6
STN-E-8

STN-E-12
STN-E-14
STN-E-18
STN-E-20

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement(ft)

Water
Elevation (ft)

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement(ft)

Water
Elevation (ft)

472.8 3.0 18.4 457.4 472.8 3.0 18.7 457.1
473.7 2.9 17.5 459.1 473.7 2.9 17.6 459.0
472.4 3.0 11.8 463.5 472.4 3.0 11.8 463.5
462.0 2.8 9.5 455.3 462.0 2.8 9.6 455.2
460.8 2.8 15.6 448.0 460.8 2.8 17.0 446.6
475.7 2.5 17.4 460.8 475.7 2.5 17.6 460.6
459.6 3.3 5.6 457.3 459.6 3.3 6.6 456.3
476.5 2.2 17.4 461.3 476.5 2.2 17.3 461.3
455.3 2.9 1.5* 456.7 455.3 2.9 2.4 455.8
477.0 2.0 31.1 447.8 477.0 2.0 32.3 446.7
461.6 2.8 8.1 456.3 461.6 2.8 8.3 456.1
476.0 2.0 20.7 457.3 476.0 2.0 21.2 456.8

*Frozen

3/18/20102/10/2010
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PIEZOMETER SUMMARY
REPORT
Gallatin Fossil Plant
1499 Steam Plant Rd
Gallatin,TN
175559018

Location
STN-A-1
STN-A-5
STN-A-9
STN-C-1
STN-D-1
STN-E-2
STN-E-6
STN-E-8

STN-E-12
STN-E-14
STN-E-18
STN-E-20

Surface
Elevation (ft) Stickup (ft)

Depth
Measurement(ft)

Water
Elevation (ft)

472.8 3.0 18.7 457.1
473.7 2.9 17.3 459.3
472.4 3.0 11.5 463.8
462.0 2.8 9.5 455.3
460.8 2.8 17.3 446.3
475.7 2.5 17.5 460.7
459.6 3.3 6.9 456.0
476.5 2.2 17.3 461.3
455.3 2.9 2.9 455.3
477.0 2.0 32.5 446.4
461.6 2.8 8.3 456.1
476.0 2.0 21.1 456.9

4/7/2010
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-2, 35.0'-36.5', 36.5'-38.0', 38.0'-39.5' Lab ID 107

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-26-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 53

Plastic Limit: 18
Particle Size Analysis Plasticity Index: 35

Preparation Method: ASTM D 421 Activity Index: 0.83
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 98.6 California Bearing Ratio

No. 4 4.75 97.8 Test Not Performed
No. 10 2 90.2 Bearing Ratio (%): N/A
No. 40 0.425 84.7 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 80.1 Compacted Moisture Content (%): N/A

0.02 64.7
0.005 49.0
0.002 42.2 Specific Gravity

estimated 0.001 39.4 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.71

ASTM AASHTO
Range (%) (%)
Gravel 2.2 9.8 Classification

Coarse Sand 7.6 5.5 Unified Group Symbol: CH
Medium Sand 5.5 --- Group Name: Fat clay with sand

Fine Sand 4.6 4.6
Silt 31.1 37.9

Clay 49.0 42.2 AASHTO Classification: A-7-6 ( 28 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-2, 35.0'-36.5', 36.5'-38.0', 38.0'-39.5' Lab ID 107

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Rounded
Particle Hardness: Hard and Durable 3"

2"
Tested By: JMB 1 1/2"
Test Date: 10-13-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 98.6

Maximum Particle size: 3/4" Sieve No. 4 97.8
No. 10 90.2

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 84.7

No. 200 80.1
Specific Gravity 2.71 0.02   mm 64.7

0.005 mm 49.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 42.2

0.001 mm 39.4

Comments
Reviewed By RHB

Particle Size Distribution
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ClaySiltFine SandCoarse SandGravel
0.0 2.2 4.6 31.1 49.0

9.8 5.5 4.6 37.9 42.2
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-A-2, 35.0'-36.5', 36.5'-38.0', 38.0'-39.5' Lab ID 107

% + No. 40 15
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-15-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

15.47 11.79 4.35 35 49.5

16.05 12.07 4.33 28 51.4  

15.91 11.84 4.33 21 54.2 53

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

10.43 9.51 4.32 17.7 18 35

10.51 9.58 4.34 17.7

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-3, 9.0'-10.5', 10.5'-12.0', 12.0'-13.5' Lab ID 119

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-26-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: ---

Plastic Limit: Non Plastic
Particle Size Analysis Plasticity Index: ---

Preparation Method: ASTM D 421 Activity Index: N/A
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 86.9 California Bearing Ratio

No. 4 4.75 73.4 Test Not Performed
No. 10 2 52.7 Bearing Ratio (%): N/A
No. 40 0.425 30.8 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 13.6 Compacted Moisture Content (%): N/A

0.02 4.2
0.005 2.2
0.002 1.6 Specific Gravity

estimated 0.001 1.4 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 26.6 47.3 Classification

Coarse Sand 20.7 21.9 Unified Group Symbol: SM
Medium Sand 21.9 --- Group Name: Silty sand with gravel

Fine Sand 17.2 17.2
Silt 11.4 12.0

Clay 2.2 1.6 AASHTO Classification: A-1-b ( 0 )

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-3, 9.0'-10.5', 10.5'-12.0', 12.0'-13.5' Lab ID 119

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Rounded
Particle Hardness: Hard and Durable 3"

2"
Tested By: JMB 1 1/2"
Test Date: 10-14-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 86.9

Maximum Particle size: 3/4" Sieve No. 4 73.4
No. 10 52.7

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 30.8

No. 200 13.6
Specific Gravity 2.7 0.02   mm 4.2

0.005 mm 2.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 1.6

0.001 mm 1.4

Comments
Reviewed By RHB

Particle Size Distribution
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0.0 26.6 17.2 11.4 2.2

47.3 21.9 17.2 12.0 1.6
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-A-3, 9.0'-10.5', 10.5'-12.0', 12.0'-13.5' Lab ID 119

% + No. 40 69
Tested By RHB Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-23-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

 

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-7, 30.0'-31.5', 31.5'-33.0', 33.0'-34.5' Lab ID 204

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-26-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 43

Plastic Limit: 16
Particle Size Analysis Plasticity Index: 27

Preparation Method: ASTM D 421 Activity Index: 1.00
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25 100.0
3/4" 19 95.5
3/8" 9.5 90.7 California Bearing Ratio

No. 4 4.75 84.8 Test Not Performed
No. 10 2 75.9 Bearing Ratio (%): N/A
No. 40 0.425 69.4 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 61.8 Compacted Moisture Content (%): N/A

0.02 46.5
0.005 33.0
0.002 26.8 Specific Gravity

estimated 0.001 24.4 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.69

ASTM AASHTO
Range (%) (%)
Gravel 15.2 24.1 Classification

Coarse Sand 8.9 6.5 Unified Group Symbol: CL
Medium Sand 6.5 --- Group Name: Sandy lean clay with gravel

Fine Sand 7.6 7.6
Silt 28.8 35.0

Clay 33.0 26.8 AASHTO Classification: A-7-6 ( 14 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-7, 30.0'-31.5', 31.5'-33.0', 33.0'-34.5' Lab ID 204

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-14-2009 1" 100.0

Date Received 10-09-2009 3/4" 95.5
3/8" 90.7

Maximum Particle size: 1" Sieve No. 4 84.8
No. 10 75.9

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 69.4

No. 200 61.8
Specific Gravity 2.69 0.02   mm 46.5

0.005 mm 33.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 26.8

0.001 mm 24.4

Comments
Reviewed By RHB

Particle Size Distribution
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4.5 10.7 7.6 28.8 33.0

24.1 6.5 7.6 35.0 26.8
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-A-7, 30.0'-31.5', 31.5'-33.0', 33.0'-34.5' Lab ID 204

% + No. 40 31
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-15-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

14.35 11.38 4.36 34 42.3

16.05 12.54 4.33 24 42.8  

15.38 11.97 4.31 18 44.5 43

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

11.44 10.45 4.33 16.2 16 27

12.71 11.52 4.30 16.5

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-10, 15.0'-16.5', 16.5'-18.0', 18.0'-19.5' Lab ID 265

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-26-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: ---

Plastic Limit: Non Plastic
Particle Size Analysis Plasticity Index: ---

Preparation Method: ASTM D 421 Activity Index: N/A
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 95.0 California Bearing Ratio

No. 4 4.75 86.0 Test Not Performed
No. 10 2 71.3 Bearing Ratio (%): N/A
No. 40 0.425 52.6 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 35.1 Compacted Moisture Content (%): N/A

0.02 22.1
0.005 13.2
0.002 9.4 Specific Gravity

estimated 0.001 7.9 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 14.0 28.7 Classification

Coarse Sand 14.7 18.7 Unified Group Symbol: SM
Medium Sand 18.7 --- Group Name: Silty sand

Fine Sand 17.5 17.5
Silt 21.9 25.7

Clay 13.2 9.4 AASHTO Classification: A-2-4 ( 0 )

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-10, 15.0'-16.5', 16.5'-18.0', 18.0'-19.5' Lab ID 265

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: KDK 1 1/2"
Test Date: 10-13-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 95.0

Maximum Particle size: 3/4" Sieve No. 4 86.0
No. 10 71.3

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 52.6

No. 200 35.1
Specific Gravity 2.7 0.02   mm 22.1

0.005 mm 13.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 9.4

0.001 mm 7.9

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-A-10, 15.0'-16.5', 16.5'-18.0', 18.0'-19.5' Lab ID 265

% + No. 40 47
Tested By RHB Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-26-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

 

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-C-1, 3.0'-4.5', 4.5'-6.0', 6.0'-7.5' Lab ID 281

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-28-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: ---

Plastic Limit: Non Plastic
Particle Size Analysis Plasticity Index: ---

Preparation Method: ASTM D 421 Activity Index: N/A
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25 100.0
3/4" 19 97.0
3/8" 9.5 81.9 California Bearing Ratio

No. 4 4.75 65.2 Test Not Performed
No. 10 2 45.0 Bearing Ratio (%): N/A
No. 40 0.425 21.5 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 5.2 Compacted Moisture Content (%): N/A

0.02 2.4
0.005 1.4
0.002 1.1 Specific Gravity

estimated 0.001 0.9 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.71

ASTM AASHTO
Range (%) (%)
Gravel 34.8 55.0 Classification

Coarse Sand 20.2 23.5 Unified Group Symbol: SW-SM
Medium Sand 23.5 --- Group Name: Well-graded sand with silt and gravel

Fine Sand 16.3 16.3
Silt 3.8 4.1

Clay 1.4 1.1 AASHTO Classification: A-1-a ( 1 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-C-1, 3.0'-4.5', 4.5'-6.0', 6.0'-7.5' Lab ID 281

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-20-2009 1" 100.0

Date Received 10-09-2009 3/4" 97.0
3/8" 81.9

Maximum Particle size: 1" Sieve No. 4 65.2
No. 10 45.0

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 21.5

No. 200 5.2
Specific Gravity 2.71 0.02   mm 2.4

0.005 mm 1.4
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 1.1

0.001 mm 0.9

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-C-1, 3.0'-4.5', 4.5'-6.0', 6.0'-7.5' Lab ID 281

% + No. 40 79
Tested By RHB Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-26-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

 

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-D-2, 6.0'-7.5', 7.5'-9.0', 9.0'-10.5' Lab ID 309

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-28-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 41

Plastic Limit: 15
Particle Size Analysis Plasticity Index: 26

Preparation Method: ASTM D 421 Activity Index: 0.81
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 97.4 California Bearing Ratio

No. 4 4.75 94.4 Test Not Performed
No. 10 2 90.8 Bearing Ratio (%): N/A
No. 40 0.425 85.3 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 76.9 Compacted Moisture Content (%): N/A

0.02 59.4
0.005 38.8
0.002 32.2 Specific Gravity

estimated 0.001 29.8 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.71

ASTM AASHTO
Range (%) (%)
Gravel 5.6 9.2 Classification

Coarse Sand 3.6 5.5 Unified Group Symbol: CL
Medium Sand 5.5 --- Group Name: Lean clay with sand

Fine Sand 8.4 8.4
Silt 38.1 44.7

Clay 38.8 32.2 AASHTO Classification: A-7-6 ( 19 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-D-2, 6.0'-7.5', 7.5'-9.0', 9.0'-10.5' Lab ID 309

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Weathered and Friable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-20-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 97.4

Maximum Particle size: 3/4" Sieve No. 4 94.4
No. 10 90.8

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 85.3

No. 200 76.9
Specific Gravity 2.71 0.02   mm 59.4

0.005 mm 38.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 32.2

0.001 mm 29.8

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-D-2, 6.0'-7.5', 7.5'-9.0', 9.0'-10.5' Lab ID 309

% + No. 40 15
Tested By Need! Input-Limit Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date Need! Input-Limit Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

15.05 11.99 4.37 35 40.2

14.88 11.79 4.34 26 41.5  

14.88 11.77 4.36 21 42.0 41

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

11.44 10.46 4.34 16.0 15 26

11.74 10.80 4.38 14.6

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-2, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 345

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-26-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 33

Plastic Limit: 16
Particle Size Analysis Plasticity Index: 17

Preparation Method: ASTM D 421 Activity Index: 0.81
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 90.9
3/4" 19 90.9
3/8" 9.5 84.0 California Bearing Ratio

No. 4 4.75 77.2 Test Not Performed
No. 10 2 69.5 Bearing Ratio (%): N/A
No. 40 0.425 62.7 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 55.8 Compacted Moisture Content (%): N/A

0.02 39.2
0.005 26.8
0.002 20.6 Specific Gravity

estimated 0.001 17.6 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.71

ASTM AASHTO
Range (%) (%)
Gravel 22.8 30.5 Classification

Coarse Sand 7.7 6.8 Unified Group Symbol: CL
Medium Sand 6.8 --- Group Name: Gravelly lean clay with sand

Fine Sand 6.9 6.9
Silt 29.0 35.2

Clay 26.8 20.6 AASHTO Classification: A-6 ( 6 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-2, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 345

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Rounded and Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: KDK 1 1/2" 100.0
Test Date: 10-20-2009 1" 90.9

Date Received 10-09-2009 3/4" 90.9
3/8" 84.0

Maximum Particle size: 1 1/2" Sieve No. 4 77.2
No. 10 69.5

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 62.7

No. 200 55.8
Specific Gravity 2.71 0.02   mm 39.2

0.005 mm 26.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 20.6

0.001 mm 17.6

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-2, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 345

% + No. 40 37
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-21-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

16.46 13.40 4.32 23 33.7

15.59 12.77 4.33 26 33.4  

15.68 12.77 4.39 19 34.7 33

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

11.07 10.16 4.33 15.6 16 17

11.79 10.76 4.33 16.0

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-3, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 367

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-26-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: ---

Plastic Limit: Non Plastic
Particle Size Analysis Plasticity Index: ---

Preparation Method: ASTM D 421 Activity Index: N/A
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 95.5 California Bearing Ratio

No. 4 4.75 84.1 Test Not Performed
No. 10 2 67.3 Bearing Ratio (%): N/A
No. 40 0.425 44.7 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 27.7 Compacted Moisture Content (%): N/A

0.02 12.1
0.005 3.4
0.002 1.8 Specific Gravity

estimated 0.001 1.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.66

ASTM AASHTO
Range (%) (%)
Gravel 15.9 32.7 Classification

Coarse Sand 16.8 22.6 Unified Group Symbol: SM
Medium Sand 22.6 --- Group Name: Silty sand with gravel

Fine Sand 17.0 17.0
Silt 24.3 25.9

Clay 3.4 1.8 AASHTO Classification: A-2-4 ( 0 )

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-3, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 367

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-20-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 95.5

Maximum Particle size: 3/4" Sieve No. 4 84.1
No. 10 67.3

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 44.7

No. 200 27.7
Specific Gravity 2.66 0.02   mm 12.1

0.005 mm 3.4
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 1.8

0.001 mm 1.0

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-3, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 367

% + No. 40 55
Tested By RHB Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-26-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

 

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-3, 25.5'-27.0', 27.0'-28.5', 28.5'-30.0' Lab ID 382

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-26-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 54

Plastic Limit: 18
Particle Size Analysis Plasticity Index: 36

Preparation Method: ASTM D 421 Activity Index: 0.86
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 96.8 California Bearing Ratio

No. 4 4.75 93.7 Test Not Performed
No. 10 2 91.0 Bearing Ratio (%): N/A
No. 40 0.425 86.1 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 76.2 Compacted Moisture Content (%): N/A

0.02 57.6
0.005 46.8
0.002 41.8 Specific Gravity

estimated 0.001 38.6 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.71

ASTM AASHTO
Range (%) (%)
Gravel 6.3 9.0 Classification

Coarse Sand 2.7 4.9 Unified Group Symbol: CH
Medium Sand 4.9 --- Group Name: Fat clay with sand

Fine Sand 9.9 9.9
Silt 29.4 34.4

Clay 46.8 41.8 AASHTO Classification: A-7-6 ( 27 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-3, 25.5'-27.0', 27.0'-28.5', 28.5'-30.0' Lab ID 382

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Rounded
Particle Hardness: Hard and Durable 3"

2"
Tested By: SW 1 1/2"
Test Date: 10-20-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 96.8

Maximum Particle size: 3/4" Sieve No. 4 93.7
No. 10 91.0

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 86.1

No. 200 76.2
Specific Gravity 2.71 0.02   mm 57.6

0.005 mm 46.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 41.8

0.001 mm 38.6

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-3, 25.5'-27.0', 27.0'-28.5', 28.5'-30.0' Lab ID 382

% + No. 40 14
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-22-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

14.38 10.93 4.35 30 52.4

13.27 10.12 4.31 23 54.2  

13.04 9.93 4.32 20 55.4 54

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

11.08 10.06 4.35 17.9 18 36

11.59 10.50 4.35 17.7

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-4, 34.5'-36.0', 36.0'-37.5', 37.5'-39.0' Lab ID 417

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-23-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: ---

Plastic Limit: Non Plastic
Particle Size Analysis Plasticity Index: ---

Preparation Method: ASTM D 421 Activity Index: N/A
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio

No. 4 4.75 99.6 Test Not Performed
No. 10 2 99.2 Bearing Ratio (%): N/A
No. 40 0.425 98.3 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 91.6 Compacted Moisture Content (%): N/A

0.02 65.4
0.005 22.8
0.002 10.4 Specific Gravity

estimated 0.001 8.2 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.66

ASTM AASHTO
Range (%) (%)
Gravel 0.4 0.8 Classification

Coarse Sand 0.4 0.9 Unified Group Symbol: ML
Medium Sand 0.9 --- Group Name: Silt

Fine Sand 6.7 6.7
Silt 68.8 81.2

Clay 22.8 10.4 AASHTO Classification: A-4 ( 0 )

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-4, 34.5'-36.0', 36.0'-37.5', 37.5'-39.0' Lab ID 417

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-23-2009 1"

Date Received 10-09-2009 3/4"
3/8" 100.0

Maximum Particle size: 3/8" Sieve No. 4 99.6
No. 10 99.2

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 98.3

No. 200 91.6
Specific Gravity 2.66 0.02   mm 65.4

0.005 mm 22.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 10.4

0.001 mm 8.2

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-4, 34.5'-36.0', 36.0'-37.5', 37.5'-39.0' Lab ID 417

% + No. 40 2
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-26-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

 

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-8, 31.5'-33.0' Lab ID 542

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-11-09

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 31.0 Prepared: Dry
Liquid Limit: 25

Plastic Limit: 13
Particle Size Analysis Plasticity Index: 12

Preparation Method: ASTM D 421 Activity Index: 0.50
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio

No. 4 4.75 99.9 Test Not Performed
No. 10 2 99.8 Bearing Ratio (%): N/A
No. 40 0.425 98.6 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 50.6 Compacted Moisture Content (%): N/A

0.02 35.8
0.005 27.2
0.002 23.7 Specific Gravity

estimated 0.001 23.1 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 0.1 0.2 Classification

Coarse Sand 0.1 1.2 Unified Group Symbol: CL
Medium Sand 1.2 --- Group Name: Sandy lean clay

Fine Sand 48.0 48.0
Silt 23.4 26.9

Clay 27.2 23.7 AASHTO Classification: A-6 ( 3 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-8, 31.5'-33.0' Lab ID 542

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 11-02-2009 1"

Date Received 10-09-2009 3/4"
3/8" 100.0

Maximum Particle size: 3/8" Sieve No. 4 99.9
No. 10 99.8

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 98.6

No. 200 50.6
Specific Gravity 2.7 0.02   mm 35.8

0.005 mm 27.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 23.7

0.001 mm 23.1

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-8, 31.5'-33.0' Lab ID 542

% + No. 40 1
Tested By JMB/KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 11-04-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

15.24 13.10 4.39 31 24.6

14.27 12.27 4.28 25 25.0  

15.91 13.54 4.32 20 25.7 25

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

9.44 8.85 4.35 13.1 13 12

9.30 8.71 4.28 13.3

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-9, 34.0'-35.5', 35.5'-37.0', 37.0'-38.5' Lab ID 578

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-10-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 34

Plastic Limit: 15
Particle Size Analysis Plasticity Index: 19

Preparation Method: ASTM D 421 Activity Index: 0.73
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 97.2 California Bearing Ratio

No. 4 4.75 94.5 Test Not Performed
No. 10 2 92.4 Bearing Ratio (%): N/A
No. 40 0.425 89.9 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 62.1 Compacted Moisture Content (%): N/A

0.02 42.5
0.005 32.1
0.002 26.0 Specific Gravity

estimated 0.001 23.6 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.72

ASTM AASHTO
Range (%) (%)
Gravel 5.5 7.6 Classification

Coarse Sand 2.1 2.5 Unified Group Symbol: CL
Medium Sand 2.5 --- Group Name: Sandy lean clay

Fine Sand 27.8 27.8
Silt 30.0 36.1

Clay 32.1 26.0 AASHTO Classification: A-6 ( 9 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-9, 34.0'-35.5', 35.5'-37.0', 37.0'-38.5' Lab ID 578

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-28-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 97.2

Maximum Particle size: 3/4" Sieve No. 4 94.5
No. 10 92.4

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 89.9

No. 200 62.1
Specific Gravity 2.72 0.02   mm 42.5

0.005 mm 32.1
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 26.0

0.001 mm 23.6

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-9, 34.0'-35.5', 35.5'-37.0', 37.0'-38.5' Lab ID 578

% + No. 40 10
Tested By JMB Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date                                                                                                                                                           B                                                                                                                                                                                                                                                                                                                                                        Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

11.44 9.67 4.35 30 33.3

12.91 10.73 4.32 25 34.0  

12.16 10.11 4.35 16 35.6 34

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

12.87 11.76 4.34 15.0 15 19

9.77 9.07 4.37 14.9

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-11, 3.0'-4.5', 4.5'-6.0', 6.0'-7.5' Lab ID 609

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-11-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 45

Plastic Limit: 18
Particle Size Analysis Plasticity Index: 27

Preparation Method: ASTM D 421 Activity Index: 0.87
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 90.0 California Bearing Ratio

No. 4 4.75 84.5 Test Not Performed
No. 10 2 79.5 Bearing Ratio (%): N/A
No. 40 0.425 72.9 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 60.8 Compacted Moisture Content (%): N/A

0.02 45.4
0.005 36.0
0.002 30.7 Specific Gravity

estimated 0.001 28.5 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.69

ASTM AASHTO
Range (%) (%)
Gravel 15.5 20.5 Classification

Coarse Sand 5.0 6.6 Unified Group Symbol: CL
Medium Sand 6.6 --- Group Name: Sandy lean clay with gravel

Fine Sand 12.1 12.1
Silt 24.8 30.1

Clay 36.0 30.7 AASHTO Classification: A-7-6 ( 14 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-11, 3.0'-4.5', 4.5'-6.0', 6.0'-7.5' Lab ID 609

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-30-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 90.0

Maximum Particle size: 3/4" Sieve No. 4 84.5
No. 10 79.5

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 72.9

No. 200 60.8
Specific Gravity 2.69 0.02   mm 45.4

0.005 mm 36.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 30.7

0.001 mm 28.5

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-11, 3.0'-4.5', 4.5'-6.0', 6.0'-7.5' Lab ID 609

% + No. 40 27
Tested By JMB Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 11-02-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

11.04 8.97 4.33 28 44.6

10.75 8.74 4.34 20 45.7  

10.56 8.57 4.33 16 46.9 45

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

10.51 9.57 4.34 18.0 18 27

10.42 9.49 4.33 18.0

Remarks:

Reviewed By RHB

Liquid Limit

40

42

44

46

48

50

52

54

56

58

60

10

NUMBER OF BLOWS

M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

, %

20 30 4025 50

File: frm_175559018_sum_609  Sheet: Limit-Report
Preparation Date: 1998
Revision Date: 1-2008 Stantec Consulting Services Inc.

Laboratory Document
Prepared By: MW

Approved BY: TLK



Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-13, 16.5'-18.0', 18.0'-19.5', 19.5'-21.0' Lab ID 664

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-6-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 77

Plastic Limit: 26
Particle Size Analysis Plasticity Index: 51

Preparation Method: ASTM D 421 Activity Index: 0.77
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 97.2 California Bearing Ratio

No. 4 4.75 96.5 Test Not Performed
No. 10 2 96.0 Bearing Ratio (%): N/A
No. 40 0.425 93.8 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 90.8 Compacted Moisture Content (%): N/A

0.02 86.2
0.005 79.2
0.002 66.5 Specific Gravity

estimated 0.001 58.4 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 3.5 4.0 Classification

Coarse Sand 0.5 2.2 Unified Group Symbol: CH
Medium Sand 2.2 --- Group Name: Fat clay

Fine Sand 3.0 3.0
Silt 11.6 24.3

Clay 79.2 66.5 AASHTO Classification: A-7-6 ( 53 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-13, 16.5'-18.0', 18.0'-19.5', 19.5'-21.0' Lab ID 664

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-28-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 97.2

Maximum Particle size: 3/4" Sieve No. 4 96.5
No. 10 96.0

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 93.8

No. 200 90.8
Specific Gravity 2.7 0.02   mm 86.2

0.005 mm 79.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 66.5

0.001 mm 58.4

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-13, 16.5'-18.0', 18.0'-19.5', 19.5'-21.0' Lab ID 664

% + No. 40 6
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-29-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

12.18 8.66 4.34 19 81.5

13.13 9.31 4.33 26 76.7  

11.84 8.65 4.36 31 74.4 77

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

10.38 9.12 4.36 26.5 26 51

10.69 9.40 4.34 25.5

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-15, 11.5'-13.0', 13.0'-14.5', 14.5'-16.0' Lab ID 711

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-4-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 65

Plastic Limit: 20
Particle Size Analysis Plasticity Index: 45

Preparation Method: ASTM D 421 Activity Index: 0.80
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 96.4 California Bearing Ratio

No. 4 4.75 93.9 Test Not Performed
No. 10 2 92.7 Bearing Ratio (%): N/A
No. 40 0.425 90.4 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 81.2 Compacted Moisture Content (%): N/A

0.02 73.5
0.005 63.6
0.002 56.3 Specific Gravity

estimated 0.001 51.1 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 6.1 7.3 Classification

Coarse Sand 1.2 2.3 Unified Group Symbol: CH
Medium Sand 2.3 --- Group Name: Fat clay with sand

Fine Sand 9.2 9.2
Silt 17.6 24.9

Clay 63.6 56.3 AASHTO Classification: A-7-6 ( 38 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-15, 11.5'-13.0', 13.0'-14.5', 14.5'-16.0' Lab ID 711

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-28-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 96.4

Maximum Particle size: 3/4" Sieve No. 4 93.9
No. 10 92.7

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 90.4

No. 200 81.2
Specific Gravity 2.7 0.02   mm 73.5

0.005 mm 63.6
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 56.3

0.001 mm 51.1

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-15, 11.5'-13.0', 13.0'-14.5', 14.5'-16.0' Lab ID 711

% + No. 40 10
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 11-02-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

13.39 9.86 4.29 33 63.4

13.45 9.85 4.33 22 65.2  

12.60 9.33 4.33 19 65.4 65

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

10.45 9.44 4.35 19.8 20 45

8.91 8.17 4.36 19.4

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-16, 18.0'-19.5', 19.5'-21.0', 21.0'-22.5' Lab ID 735

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-4-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: ---

Plastic Limit: Non Plastic
Particle Size Analysis Plasticity Index: ---

Preparation Method: ASTM D 421 Activity Index: N/A
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 97.7 California Bearing Ratio

No. 4 4.75 92.3 Test Not Performed
No. 10 2 83.5 Bearing Ratio (%): N/A
No. 40 0.425 67.0 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 35.4 Compacted Moisture Content (%): N/A

0.02 11.5
0.005 4.2
0.002 2.4 Specific Gravity

estimated 0.001 1.9 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.51

ASTM AASHTO
Range (%) (%)
Gravel 7.7 16.5 Classification

Coarse Sand 8.8 16.5 Unified Group Symbol: SM
Medium Sand 16.5 --- Group Name: Silty sand

Fine Sand 31.6 31.6
Silt 31.2 33.0

Clay 4.2 2.4 AASHTO Classification: A-2-4 ( 0 )

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-16, 18.0'-19.5', 19.5'-21.0', 21.0'-22.5' Lab ID 735

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-28-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 97.7

Maximum Particle size: 3/4" Sieve No. 4 92.3
No. 10 83.5

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 67.0

No. 200 35.4
Specific Gravity 2.51 0.02   mm 11.5

0.005 mm 4.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 2.4

0.001 mm 1.9

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-16, 18.0'-19.5', 19.5'-21.0', 21.0'-22.5' Lab ID 735

% + No. 40 33
Tested By CLH Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-25-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

 

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-17, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 766

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-4-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 47

Plastic Limit: 19
Particle Size Analysis Plasticity Index: 28

Preparation Method: ASTM D 421 Activity Index: 0.62
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio

No. 4 4.75 99.6 Test Not Performed
No. 10 2 98.4 Bearing Ratio (%): N/A
No. 40 0.425 96.2 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 83.6 Compacted Moisture Content (%): N/A

0.02 66.1
0.005 52.3
0.002 45.2 Specific Gravity

estimated 0.001 42.7 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO
Range (%) (%)
Gravel 0.4 1.6 Classification

Coarse Sand 1.2 2.2 Unified Group Symbol: CL
Medium Sand 2.2 --- Group Name: Lean clay with sand

Fine Sand 12.6 12.6
Silt 31.3 38.4

Clay 52.3 45.2 AASHTO Classification: A-7-6 ( 24 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-17, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 766

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-26-2009 1"

Date Received 10-09-2009 3/4"
3/8" 100.0

Maximum Particle size: 3/8" Sieve No. 4 99.6
No. 10 98.4

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 96.2

No. 200 83.6
Specific Gravity 2.7 0.02   mm 66.1

0.005 mm 52.3
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 45.2

0.001 mm 42.7

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-17, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 766

% + No. 40 4
Tested By JMB Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 11-02-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

10.07 8.30 4.36 34 44.9

14.06 10.88 4.30 26 48.3  

10.78 8.65 4.40 15 50.1 47

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

10.41 9.45 4.33 18.8 19 28

9.21 8.45 4.33 18.4

Remarks:

Reviewed By RHB

Liquid Limit
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-18, 22.5'-24.0', 24.0'-25.5', 25.5'-27.0' Lab ID 806

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 10-28-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 34

Plastic Limit: 14
Particle Size Analysis Plasticity Index: 20

Preparation Method: ASTM D 421 Activity Index: 0.65
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 96.5 California Bearing Ratio

No. 4 4.75 96.4 Test Not Performed
No. 10 2 96.0 Bearing Ratio (%): N/A
No. 40 0.425 92.8 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 85.5 Compacted Moisture Content (%): N/A

0.02 61.7
0.005 38.8
0.002 30.7 Specific Gravity

estimated 0.001 27.8 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.69

ASTM AASHTO
Range (%) (%)
Gravel 3.6 4.0 Classification

Coarse Sand 0.4 3.2 Unified Group Symbol: CL
Medium Sand 3.2 --- Group Name: Lean clay

Fine Sand 7.3 7.3
Silt 46.7 54.8

Clay 38.8 30.7 AASHTO Classification: A-6 ( 16 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-18, 22.5'-24.0', 24.0'-25.5', 25.5'-27.0' Lab ID 806

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-23-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 96.5

Maximum Particle size: 3/4" Sieve No. 4 96.4
No. 10 96.0

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 92.8

No. 200 85.5
Specific Gravity 2.69 0.02   mm 61.7

0.005 mm 38.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 30.7

0.001 mm 27.8

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-18, 22.5'-24.0', 24.0'-25.5', 25.5'-27.0' Lab ID 806

% + No. 40 7
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 10-26-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

15.00 12.35 4.40 33 33.3

15.16 12.39 4.32 26 34.3  

15.21 12.39 4.34 19 35.0 34

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

11.95 11.02 4.32 13.9 14 20

10.84 10.07 4.33 13.4

Remarks:

Reviewed By RHB
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-20, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 851

County Sumner Date Received 10-9-09
Sample Type SPT Comp Date Reported 11-10-09

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A

Moisture Content (%): N/A Prepared: Dry
Liquid Limit: 54

Plastic Limit: 18
Particle Size Analysis Plasticity Index: 36

Preparation Method: ASTM D 421 Activity Index: 0.82
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 94.0 California Bearing Ratio

No. 4 4.75 91.6 Test Not Performed
No. 10 2 89.9 Bearing Ratio (%): N/A
No. 40 0.425 86.5 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 70.9 Compacted Moisture Content (%): N/A

0.02 58.8
0.005 49.6
0.002 43.6 Specific Gravity

estimated 0.001 42.1 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.66

ASTM AASHTO
Range (%) (%)
Gravel 8.4 10.1 Classification

Coarse Sand 1.7 3.4 Unified Group Symbol: CH
Medium Sand 3.4 --- Group Name: Fat clay with sand

Fine Sand 15.6 15.6
Silt 21.3 27.3

Clay 49.6 43.6 AASHTO Classification: A-7-6 ( 24 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-20, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 851

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: CLH 1 1/2"
Test Date: 10-29-2009 1"

Date Received 10-09-2009 3/4" 100.0
3/8" 94.0

Maximum Particle size: 3/4" Sieve No. 4 91.6
No. 10 89.9

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 86.5

No. 200 70.9
Specific Gravity 2.66 0.02   mm 58.8

0.005 mm 49.6
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 43.6

0.001 mm 42.1

Comments
Reviewed By RHB

Particle Size Distribution
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-20, 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 851

% + No. 40 14
Tested By KDK Test Method ASTM D 4318 Method A Date Received 10-09-2009
Test Date 11-04-2009 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

14.81 11.22 4.34 30 52.2

14.52 10.93 4.32 24 54.3  

13.56 10.25 4.29 20 55.5 54

 
 

PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

10.59 9.64 4.31 17.8 18 36

10.87 9.87 4.31 18.0

Remarks:

Reviewed By RHB

Liquid Limit
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-6, 29.1'-29.5' Lab ID 5

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 31.9 Prepared: Dry
Liquid Limit: 60

Plastic Limit: 19
Particle Size Analysis Plasticity Index: 41

Preparation Method: ASTM D 421 Activity Index: 0.89
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio3/8" 9.5 100.0 California Bearing Ratio

No. 4 4.75 97.5 Test Not Performed
No. 10 2 95.9 Bearing Ratio (%): N/A
No. 40 0.425 90.3 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 85.5 Compacted Moisture Content (%): N/A

0.02 70.2
0.005 54.5
0.002 46.4 Specific Gravity

estimated 0.001 42.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.77

ASTM AASHTO
Range (%) (%)
Gravel 2.5 4.1 Classification

Coarse Sand 1.6 5.6 Unified Group Symbol: CH
Medium Sand 5.6 --- Group Name: Fat clay

Fine Sand 4.8 4.8
Silt 31.0 39.1

Clay 54.5 46.4 AASHTO Classification: A-7-6 ( 37 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-A-6, 29.1'-29.5' Lab ID 5

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: BWT 1 1/2"
Test Date: 04-27-2010 1"

Date Received 09-16-2009 3/4"
3/8" 100.0

Maximum Particle size: 3/8" Sieve No. 4 97.5
No. 10 95.9

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 90.3

No. 200 85.5
Specific Gravity 2.77 0.02   mm 70.2

0.005 mm 54.5
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 46.4

0.001 mm 42.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-A-6, 29.1'-29.5' Lab ID 5

% + No. 40 10
Tested By kdg Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-27-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

20.68 17.17 11.23 25 59.1

20.98 17.33 11.11 32 58.7  

20.37 16.82 11.07 21 61.7 60
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

17.38 16.37 10.89 18.4 19 41

18.22 17.12 11.29 18.9

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-4S, 5.0'-5.5' Lab ID 19

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 19.9 Prepared: Dry
Liquid Limit: 42

Plastic Limit: 18
Particle Size Analysis Plasticity Index: 24

Preparation Method: ASTM D 421 Activity Index: 1.04
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 93.9 California Bearing Ratio3/8" 9.5 93.9 California Bearing Ratio

No. 4 4.75 90.1 Test Not Performed
No. 10 2 72.1 Bearing Ratio (%): N/A
No. 40 0.425 64.7 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 55.6 Compacted Moisture Content (%): N/A

0.02 40.9
0.005 30.4
0.002 22.7 Specific Gravity

estimated 0.001 18.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.77

ASTM AASHTO
Range (%) (%)
Gravel 9.9 27.9 Classification

Coarse Sand 18.0 7.4 Unified Group Symbol: CL
Medium Sand 7.4 --- Group Name: Sandy lean clay

Fine Sand 9.1 9.1
Silt 25.2 32.9

Clay 30.4 22.7 AASHTO Classification: A-7-6 ( 10 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-4S, 5.0'-5.5' Lab ID 19

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: Ford 1 1/2"
Test Date: 04-26-2010 1"

Date Received 09-16-2009 3/4" 100.0
3/8" 93.9

Maximum Particle size: 3/4" Sieve No. 4 90.1
No. 10 72.1

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 64.7

No. 200 55.6
Specific Gravity 2.77 0.02   mm 40.9

0.005 mm 30.4
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 22.7

0.001 mm 18.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-4S, 5.0'-5.5' Lab ID 19

% + No. 40 35
Tested By KDG Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-29-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

21.26 18.28 10.97 35 40.8

22.08 18.89 11.26 24 41.8  

21.69 18.52 11.12 19 42.8 42
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

18.93 17.72 10.89 17.7 18 24

17.96 16.93 11.07 17.6

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-8, 41.6'-42.1' Lab ID 26B

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 19.8 Prepared: Dry
Liquid Limit: 27

Plastic Limit: 13
Particle Size Analysis Plasticity Index: 14

Preparation Method: ASTM D 421 Activity Index: 1.27
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25 100.0
3/4" 19 91.8
3/8" 9.5 71.2 California Bearing Ratio3/8" 9.5 71.2 California Bearing Ratio

No. 4 4.75 61.2 Test Not Performed
No. 10 2 48.7 Bearing Ratio (%): N/A
No. 40 0.425 42.0 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 29.8 Compacted Moisture Content (%): N/A

0.02 19.9
0.005 13.6
0.002 11.2 Specific Gravity

estimated 0.001 9.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.67

ASTM AASHTO
Range (%) (%)
Gravel 38.8 51.3 Classification

Coarse Sand 12.5 6.7 Unified Group Symbol: GC
Medium Sand 6.7 --- Group Name: Clayey gravel with sand

Fine Sand 12.2 12.2
Silt 16.2 18.6

Clay 13.6 11.2 AASHTO Classification: A-2-6 ( 1 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-8, 41.6'-42.1' Lab ID 26B

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: Ford 1 1/2"
Test Date: 04-26-2010 1" 100.0

Date Received 09-16-2009 3/4" 91.8
3/8" 71.2

Maximum Particle size: 1" Sieve No. 4 61.2
No. 10 48.7

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 42.0

No. 200 29.8
Specific Gravity 2.67 0.02   mm 19.9

0.005 mm 13.6
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 11.2

0.001 mm 9.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-8, 41.6'-42.1' Lab ID 26B

% + No. 40 58
Tested By KDG Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-30-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

21.75 19.35 10.87 15 28.3

21.58 19.33 11.22 21 27.7  

22.60 20.16 11.03 31 26.7 27
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

20.95 19.80 11.16 13.3 13 14

17.59 16.82 10.90 13.0

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-8, 50.2'-50.7' Lab ID 28A

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 29.1 Prepared: Dry
Liquid Limit: 47

Plastic Limit: 22
Particle Size Analysis Plasticity Index: 25

Preparation Method: ASTM D 421 Activity Index: 0.74
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 98.3 California Bearing Ratio3/8" 9.5 98.3 California Bearing Ratio

No. 4 4.75 98.2 Test Not Performed
No. 10 2 97.9 Bearing Ratio (%): N/A
No. 40 0.425 95.0 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 77.6 Compacted Moisture Content (%): N/A

0.02 51.9
0.005 41.7
0.002 34.4 Specific Gravity

estimated 0.001 29.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.78

ASTM AASHTO
Range (%) (%)
Gravel 1.8 2.1 Classification

Coarse Sand 0.3 2.9 Unified Group Symbol: CL
Medium Sand 2.9 --- Group Name: Lean clay with sand

Fine Sand 17.4 17.4
Silt 35.9 43.2

Clay 41.7 34.4 AASHTO Classification: A-7-6 ( 20 ) 

Comments: 

File: frm_175559018_sum_28a.xlsm  Sheet: Summary
Preparation Date: 1998
Revision Date: 1-2008 Stantec Consulting Services Inc.

Laboratory Document
Prepared By: MW

Approved BY: TLK



Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-8, 50.2'-50.7' Lab ID 28A

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: JF 1 1/2"
Test Date: 04-27-2010 1"

Date Received 09-16-2009 3/4" 100.0
3/8" 98.3

Maximum Particle size: 3/4" Sieve No. 4 98.2
No. 10 97.9

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 95.0

No. 200 77.6
Specific Gravity 2.78 0.02   mm 51.9

0.005 mm 41.7
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 34.4

0.001 mm 29.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-8, 50.2'-50.7' Lab ID 28A

% + No. 40 5
Tested By JF Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-30-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

20.93 17.73 11.21 18 49.1

21.43 18.08 11.17 22 48.5  

20.54 17.55 10.96 35 45.4 47
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

18.03 16.80 11.15 21.8 22 25

17.95 16.73 11.07 21.6

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-9, 5.8'-6.3' Lab ID 30B

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 18.6 Prepared: Dry
Liquid Limit: 31

Plastic Limit: 14
Particle Size Analysis Plasticity Index: 17

Preparation Method: ASTM D 421 Activity Index: 0.63
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19
3/8" 9.5 100.0 California Bearing Ratio3/8" 9.5 100.0 California Bearing Ratio

No. 4 4.75 99.7 Test Not Performed
No. 10 2 99.4 Bearing Ratio (%): N/A
No. 40 0.425 97.1 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 68.9 Compacted Moisture Content (%): N/A

0.02 44.5
0.005 32.6
0.002 27.2 Specific Gravity

estimated 0.001 23.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.71

ASTM AASHTO
Range (%) (%)
Gravel 0.3 0.6 Classification

Coarse Sand 0.3 2.3 Unified Group Symbol: CL
Medium Sand 2.3 --- Group Name: Sandy lean clay

Fine Sand 28.2 28.2
Silt 36.3 41.7

Clay 32.6 27.2 AASHTO Classification: A-6 ( 9 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-9, 5.8'-6.3' Lab ID 30B

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: BWT 1 1/2"
Test Date: 04-27-2010 1"

Date Received 09-16-2009 3/4"
3/8" 100.0

Maximum Particle size: 3/8" Sieve No. 4 99.7
No. 10 99.4

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 97.1

No. 200 68.9
Specific Gravity 2.71 0.02   mm 44.5

0.005 mm 32.6
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 27.2

0.001 mm 23.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-9, 5.8'-6.3' Lab ID 30B

% + No. 40 3
Tested By KDG Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-29-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

22.29 19.60 10.89 28 30.9

21.50 18.98 11.02 20 31.7  

22.42 19.55 10.84 17 33.0 31
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

19.04 18.05 10.93 13.9 14 17

18.23 17.35 10.96 13.8

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-10S, 5.3'-5.8' Lab ID 32

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 18.1 Prepared: Dry
Liquid Limit: 38

Plastic Limit: 16
Particle Size Analysis Plasticity Index: 22

Preparation Method: ASTM D 421 Activity Index: 0.85
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 98.5 California Bearing Ratio3/8" 9.5 98.5 California Bearing Ratio

No. 4 4.75 95.8 Test Not Performed
No. 10 2 90.6 Bearing Ratio (%): N/A
No. 40 0.425 85.6 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 75.7 Compacted Moisture Content (%): N/A

0.02 55.8
0.005 32.2
0.002 25.5 Specific Gravity

estimated 0.001 22.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.72

ASTM AASHTO
Range (%) (%)
Gravel 4.2 9.4 Classification

Coarse Sand 5.2 5.0 Unified Group Symbol: CL
Medium Sand 5.0 --- Group Name: Lean clay with sand

Fine Sand 9.9 9.9
Silt 43.5 50.2

Clay 32.2 25.5 AASHTO Classification: A-6 ( 15 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-10S, 5.3'-5.8' Lab ID 32

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Soft 3"

2"
Tested By: JF 1 1/2"
Test Date: 04-27-2010 1"

Date Received 09-16-2009 3/4" 100.0
3/8" 98.5

Maximum Particle size: 3/4" Sieve No. 4 95.8
No. 10 90.6

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 85.6

No. 200 75.7
Specific Gravity 2.72 0.02   mm 55.8

0.005 mm 32.2
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 25.5

0.001 mm 22.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-10S, 5.3'-5.8' Lab ID 32

% + No. 40 14
Tested By KDG Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-29-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

22.11 19.30 11.69 34 36.9

21.95 19.08 11.41 30 37.4  

22.16 19.20 11.55 24 38.7 38
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

18.68 17.70 11.44 15.7 16 22

19.77 18.63 11.45 15.9

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-12, 10.3'-10.8' Lab ID 37B

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 22.7 Prepared: Dry
Liquid Limit: 46

Plastic Limit: 20
Particle Size Analysis Plasticity Index: 26

Preparation Method: ASTM D 421 Activity Index: 0.76
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19
3/8" 9.5 California Bearing Ratio3/8" 9.5 California Bearing Ratio

No. 4 4.75 100.0 Test Not Performed
No. 10 2 99.9 Bearing Ratio (%): N/A
No. 40 0.425 95.8 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 66.8 Compacted Moisture Content (%): N/A

0.02 44.5
0.005 38.6
0.002 33.6 Specific Gravity

estimated 0.001 31.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.79

ASTM AASHTO
Range (%) (%)
Gravel 0.0 0.1 Classification

Coarse Sand 0.1 4.1 Unified Group Symbol: CL
Medium Sand 4.1 --- Group Name: Sandy lean clay

Fine Sand 29.0 29.0
Silt 28.2 33.2

Clay 38.6 33.6 AASHTO Classification: A-7-6 ( 16 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-12, 10.3'-10.8' Lab ID 37B

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: BWT 1 1/2"
Test Date: 04-27-2010 1"

Date Received 09-16-2009 3/4"
3/8"

Maximum Particle size: No. 4 Sieve No. 4 100.0
No. 10 99.9

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 95.8

No. 200 66.8
Specific Gravity 2.79 0.02   mm 44.5

0.005 mm 38.6
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 33.6

0.001 mm 31.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-12, 10.3'-10.8' Lab ID 37B

% + No. 40 4
Tested By JF Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-30-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

21.13 17.87 11.16 16 48.6

20.28 17.43 11.09 30 45.0  

20.37 17.59 11.14 35 43.1 46
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

18.38 17.14 10.95 20.0 20 26

19.57 18.19 11.14 19.6

Remarks:

Reviewed By

40

42

44

46

48

50

52

54

56

58

60

10

M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

, %

NUMBER OF BLOWS

Liquid Limit

20 30 4025 50

File: frm_175559018_sum_37b.xlsm  Sheet: Limit-Report
Preparation Date: 1998
Revision Date: 1-2008 Stantec Consulting Services Inc.

Laboratory Document
Prepared By: MW

Approved BY: TLK



Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-14S, 2.0'-2.5' Lab ID 43A

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 20.0 Prepared: Dry
Liquid Limit: 38

Plastic Limit: 19
Particle Size Analysis Plasticity Index: 19

Preparation Method: ASTM D 421 Activity Index: 0.59
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 98.5 California Bearing Ratio3/8" 9.5 98.5 California Bearing Ratio

No. 4 4.75 97.6 Test Not Performed
No. 10 2 89.6 Bearing Ratio (%): N/A
No. 40 0.425 87.6 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 77.1 Compacted Moisture Content (%): N/A

0.02 60.1
0.005 41.4
0.002 32.1 Specific Gravity

estimated 0.001 28.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.74

ASTM AASHTO
Range (%) (%)
Gravel 2.4 10.4 Classification

Coarse Sand 8.0 2.0 Unified Group Symbol: CL
Medium Sand 2.0 --- Group Name: Lean clay with sand

Fine Sand 10.5 10.5
Silt 35.7 45.0

Clay 41.4 32.1 AASHTO Classification: A-6 ( 14 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-14S, 2.0'-2.5' Lab ID 43A

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: Ford 1 1/2"
Test Date: 04-28-2010 1"

Date Received 09-16-2009 3/4" 100.0
3/8" 98.5

Maximum Particle size: 3/4" Sieve No. 4 97.6
No. 10 89.6

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 87.6

No. 200 77.1
Specific Gravity 2.74 0.02   mm 60.1

0.005 mm 41.4
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 32.1

0.001 mm 28.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-14S, 2.0'-2.5' Lab ID 43A

% + No. 40 12
Tested By jf Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-29-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

22.10 19.12 11.43 23 38.8

21.51 18.90 11.63 34 35.9  

21.23 18.62 11.64 27 37.4 38
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

19.10 17.94 11.68 18.5 19 19

19.76 18.45 11.48 18.8

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-16S, 5.6'-6.1' Lab ID 47B

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 27.9 Prepared: Dry
Liquid Limit: 52

Plastic Limit: 19
Particle Size Analysis Plasticity Index: 33

Preparation Method: ASTM D 421 Activity Index: 0.69
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 97.3 California Bearing Ratio3/8" 9.5 97.3 California Bearing Ratio

No. 4 4.75 95.8 Test Not Performed
No. 10 2 93.7 Bearing Ratio (%): N/A
No. 40 0.425 90.0 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 75.6 Compacted Moisture Content (%): N/A

0.02 64.1
0.005 54.9
0.002 47.5 Specific Gravity

estimated 0.001 43.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.78

ASTM AASHTO
Range (%) (%)
Gravel 4.2 6.3 Classification

Coarse Sand 2.1 3.7 Unified Group Symbol: CH
Medium Sand 3.7 --- Group Name: Fat clay with sand

Fine Sand 14.4 14.4
Silt 20.7 28.1

Clay 54.9 47.5 AASHTO Classification: A-7-6 ( 25 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-16S, 5.6'-6.1' Lab ID 47B

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Rounded and Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: BWT 1 1/2"
Test Date: 04-26-2010 1"

Date Received 09-16-2009 3/4" 100.0
3/8" 97.3

Maximum Particle size: 3/4" Sieve No. 4 95.8
No. 10 93.7

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 90.0

No. 200 75.6
Specific Gravity 2.78 0.02   mm 64.1

0.005 mm 54.9
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 47.5

0.001 mm 43.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-16S, 5.6'-6.1' Lab ID 47B

% + No. 40 10
Tested By KDG Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-29-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

21.97 18.50 11.47 35 49.4

21.24 17.86 11.26 27 51.2  

21.57 17.91 10.93 22 52.4 52
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

18.34 17.15 10.84 18.9 19 33

17.78 16.69 10.90 18.8

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-16S, 36.0'-36.5' Lab ID 52A

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 25.2 Prepared: Dry
Liquid Limit: 34

Plastic Limit: 16
Particle Size Analysis Plasticity Index: 18

Preparation Method: ASTM D 421 Activity Index: 0.53
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25
3/4" 19 100.0
3/8" 9.5 99.6 California Bearing Ratio3/8" 9.5 99.6 California Bearing Ratio

No. 4 4.75 99.2 Test Not Performed
No. 10 2 98.7 Bearing Ratio (%): N/A
No. 40 0.425 98.2 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 96.7 Compacted Moisture Content (%): N/A

0.02 88.0
0.005 49.8
0.002 34.5 Specific Gravity

estimated 0.001 27.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.68

ASTM AASHTO
Range (%) (%)
Gravel 0.8 1.3 Classification

Coarse Sand 0.5 0.5 Unified Group Symbol: CL
Medium Sand 0.5 --- Group Name: Lean clay

Fine Sand 1.5 1.5
Silt 46.9 62.2

Clay 49.8 34.5 AASHTO Classification: A-6 ( 17 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-16S, 36.0'-36.5' Lab ID 52A

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: BWT 1 1/2"
Test Date: 04-27-2010 1"

Date Received 09-16-2009 3/4" 100.0
3/8" 99.6

Maximum Particle size: 3/4" Sieve No. 4 99.2
No. 10 98.7

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 98.2

No. 200 96.7
Specific Gravity 2.68 0.02   mm 88.0

0.005 mm 49.8
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 34.5

0.001 mm 27.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-16S, 36.0'-36.5' Lab ID 52A

% + No. 40 2
Tested By JF Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-29-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

20.53 18.13 11.43 20 35.8

22.10 19.45 11.45 27 33.1  

21.88 19.30 11.43 34 32.8 34
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

20.14 18.93 11.50 16.3 16 18

18.44 17.43 11.17 16.1

Remarks:

Reviewed By
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Summary of Soil Tests

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-21S, 11.6'-12.1' Lab ID 62B

County Sumner Date Received 9-16-09
Sample Type ST Date Reported 5-3-10

Test Results

Natural Moisture Content Atterberg Limits
Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 26.0 Prepared: Dry
Liquid Limit: 41

Plastic Limit: 17
Particle Size Analysis Plasticity Index: 24

Preparation Method: ASTM D 421 Activity Index: 0.63
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship
Particle Size % Test Not Performed

Sieve Size (mm) Passing Maximum Dry Density (lb/ft3): N/A

3" 75 Maximum Dry Density (kg/m3): N/A

2" 50 Optimum Moisture Content (%): N/A
1 1/2" 37.5 Over Size Correction %: N/A

1" 25 100.0
3/4" 19 99.2
3/8" 9.5 97.7 California Bearing Ratio3/8" 9.5 97.7 California Bearing Ratio

No. 4 4.75 94.2 Test Not Performed
No. 10 2 90.8 Bearing Ratio (%): N/A
No. 40 0.425 85.6 Compacted Dry Density (lb/ft3): N/A
No. 200 0.075 81.0 Compacted Moisture Content (%): N/A

0.02 67.2
0.005 46.0
0.002 38.3 Specific Gravity

estimated 0.001 36.0 Test Method: ASTM D 854
Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20°  Celsius: 2.73

ASTM AASHTO
Range (%) (%)
Gravel 5.8 9.2 Classification

Coarse Sand 3.4 5.2 Unified Group Symbol: CL
Medium Sand 5.2 --- Group Name: Lean clay with sand

Fine Sand 4.6 4.6
Silt 35.0 42.7

Clay 46.0 38.3 AASHTO Classification: A-7-6 ( 19 ) 

Comments: 
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Particle-Size Analysis of Soils
ASTM D 422

Project Name Gallatin Fossil Plant (GAF) - Ash Ponds Project Number 175559018
Source STN-E-21S, 11.6'-12.1' Lab ID 62B

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Test Method: ASTM D 422 Sieve Size
 %          

Passing
Prepared using: ASTM D 421

Particle Shape: Angular
Particle Hardness: Hard and Durable 3"

2"
Tested By: Ford 1 1/2"
Test Date: 04-27-2010 1" 100.0

Date Received 09-16-2009 3/4" 99.2
3/8" 97.7

Maximum Particle size: 1" Sieve No. 4 94.2
No. 10 90.8

Analysis for the portion Finer than the No. 10 Sieve
Analysis Based on:  Total Sample No. 40 85.6

No. 200 81.0
Specific Gravity 2.73 0.02   mm 67.2

0.005 mm 46.0
Dispersed using: Apparatus A - Mechanical, for 1 minute 0.002 mm 38.3

0.001 mm 36.0

Particle Size Distribution

Comments
Reviewed By
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ATTERBERG LIMITS

Project Gallatin Fossil Plant (GAF) - Ash Ponds Project No. 175559018
Source STN-E-21S, 11.6'-12.1' Lab ID 62B

% + No. 40 14
Tested By JF Test Method ASTM D 4318 Method A Date Received 09-16-2009
Test Date 04-30-2010 Prepared Dry

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)
Number of 

Blows
Water Content

(%) Liquid Limit

21.15 18.18 11.17 18 42.4

21.89 18.81 11.03 32 39.6  

21.03 18.13 10.95 24 40.4 41
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PLASTIC LIMIT AND PLASTICITY INDEX

Wet Soil and 
Tare Mass

(g)

Dry Soil and 
Tare Mass

(g)
Tare Mass

(g)

Water 
Content

(%) Plastic Limit Plasticity Index

17.71 16.76 11.22 17.1 17 24

19.04 17.91 11.29 17.1

Remarks:

Reviewed By
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Moisture-Density Data Sheet

Project:    Gallatin Fossil Plant (GAF) - Ash Ponds Project No.:    175559018
Source:    STN-A-8, 14.0'-17.0' Sample No.:    883
Sample Description:    Well graded sand with silt and gravel (SW-SM), black
Visual Notes:    gravel Test Method:    ASTM D 698 - Method C
Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    Assumed

Mold Weight  6453  grams Moisture Determination

Wet Weight 
plus Mold 
(grams)

Wet Weight 
minus Mold 

(grams)

Wet Soil 
and Can 
Weight 
(grams)

Dry Soil and 
Can Weight 

(grams)
Can Weight 

(grams)

Water 
Content  

(%)

Dry 
Density 

(pcf)
10586 4133 2495.90 2190.10 342.90 16.6 104.0
10610 4157 1161.30 1045.80 221.00 14.0 106.9
10514 4061 1399.40 1285.80 316.10 11.7 106.6
10367 3914 1033.40 953.40 112.50 9.5 104.8
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Optimum Moisture Content   13.2  %
Maximum Dry Density   107.4    PCF

Zero Air Voids  
Gs = 2.70



Moisture-Density Data Sheet

Project:    Gallatin Fossil Plant (GAF) - Ash Ponds Project No.:    175559018
Source:    STN-D-2, 4.0'-6.0' Sample No.:    884
Sample Description:    Lean clay (CL) with sand, brownish gray
Visual Notes:    silty with chert fragments Test Method:    ASTM D 698 - Method A
Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    Assumed

Mold Weight  2038  grams Moisture Determination

Wet Weight 
plus Mold 
(grams)

Wet Weight 
minus Mold 

(grams)

Wet Soil 
and Can 
Weight 
(grams)

Dry Soil and 
Can Weight 

(grams)
Can Weight 

(grams)

Water 
Content  

(%)

Dry 
Density 

(pcf)
3632 1594 195.50 180.90 28.60 9.6 96.9
3766 1728 201.50 183.80 31.70 11.6 103.1
3931 1893 249.70 222.50 31.30 14.2 110.4
3994 1956 282.80 247.50 32.40 16.4 111.9
3981 1943 273.80 237.50 31.50 17.6 110.0
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Optimum Moisture Content   15.9  %
Maximum Dry Density   112.3    PCF

Zero Air Voids  
Gs = 2.70



Moisture-Density Data Sheet

Project:    Gallatin Fossil Plant (GAF) - Ash Ponds Project No.:    175559018
Source:    STN-E-8, 3.0'-5.0' Sample No.:    885
Sample Description:    Lean clay (CL), medium brown
Visual Notes:    trace silt and gravel Test Method:    ASTM D 698 - Method A
Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    Assumed

Mold Weight  4227  grams Moisture Determination

Wet Weight 
plus Mold 
(grams)

Wet Weight 
minus Mold 

(grams)

Wet Soil 
and Can 
Weight 
(grams)

Dry Soil and 
Can Weight 

(grams)
Can Weight 

(grams)

Water 
Content  

(%)

Dry 
Density 

(pcf)
6031 1804 266.90 246.90 31.80 9.3 109.9
6160 1933 230.90 209.80 33.20 11.9 115.0
6229 2002 249.20 222.16 33.20 14.3 116.7
6225 1998 264.70 232.40 33.00 16.2 114.5
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Optimum Moisture Content   14.3  %
Maximum Dry Density   116.7    PCF

Zero Air Voids  
Gs = 2.70



Moisture-Density Data Sheet

Project:    Gallatin Fossil Plant (GAF) - Ash Ponds Project No.:    175559018
Source:    STN-E-8, 16.0'-19.0' Sample No.:    886
Sample Description:    Lean clay (CL), with gravel, brown
Visual Notes:    Test Method:    ASTM D 698 - Method A
Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    Assumed

Mold Weight  2038  grams Moisture Determination

Wet Weight 
plus Mold 
(grams)

Wet Weight 
minus Mold 

(grams)

Wet Soil 
and Can 
Weight 
(grams)

Dry Soil and 
Can Weight 

(grams)
Can Weight 

(grams)

Water 
Content  

(%)

Dry 
Density 

(pcf)
3629 1591 221.70 206.70 32.52 8.6 97.6
3727 1689 217.30 198.70 30.22 11.0 101.3
3812 1774 235.90 213.20 31.68 12.5 105.0
3958 1920 204.80 183.00 33.20 14.6 111.6
4005 1967 268.64 234.50 32.80 16.9 112.0
3974 1936 296.00 253.00 31.62 19.4 108.0
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Optimum Moisture Content   15.9  %
Maximum Dry Density   112.4    PCF

Zero Air Voids  
Gs = 2.70



Moisture-Density Data Sheet

Project:    Gallatin Fossil Plant (GAF) - Ash Ponds Project No.:    175559018
Source:    STN-E-19, 8.0'-11.0' Sample No.:    887
Sample Description:    Lean clay (CL), brown
Visual Notes:    Test Method:    ASTM D 698 - Method A
Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    Assumed

Mold Weight  2032  grams Moisture Determination

Wet Weight 
plus Mold 
(grams)

Wet Weight 
minus Mold 

(grams)

Wet Soil 
and Can 
Weight 
(grams)

Dry Soil and 
Can Weight 

(grams)
Can Weight 

(grams)

Water 
Content  

(%)

Dry 
Density 

(pcf)
3646 1614 175.60 158.67 34.20 13.6 94.6
3822 1790 264.60 233.56 30.90 15.3 103.4
3951 1919 204.50 178.99 32.50 17.4 108.9
3959 1927 182.10 158.01 33.20 19.3 107.6
3935 1903 231.20 196.43 33.20 21.3 104.5
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Optimum Moisture Content   17.9  %
Maximum Dry Density   109.1    PCF

Zero Air Voids  
Gs = 2.70



Moisture-Density Data Sheet

Project:    Gallatin Fossil Plant (GAF) - Ash Ponds Project No.:    175559018
Source:    STN-E-14, 5.0'-8.0' Sample No.:    888
Sample Description:    Lean clay (CL), dark brown
Visual Notes:    Trace silt and gravel Test Method:    ASTM D 698 - Method A
Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    Assumed

Mold Weight  4227  grams Moisture Determination

Wet Weight 
plus Mold 
(grams)

Wet Weight 
minus Mold 

(grams)

Wet Soil 
and Can 
Weight 
(grams)

Dry Soil and 
Can Weight 

(grams)
Can Weight 

(grams)

Water 
Content  

(%)

Dry 
Density 

(pcf)
5906 1679 202.10 180.90 32.80 14.3 97.8
6047 1820 255.80 224.00 30.70 16.5 104.1
6110 1883 216.90 188.20 31.40 18.3 106.0
6129 1902 252.10 214.30 32.40 20.8 104.9
6112 1885 267.80 225.00 32.70 22.3 102.7
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Optimum Moisture Content   19.0  %
Maximum Dry Density   106.2    PCF

Zero Air Voids  
Gs = 2.70
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October 14.2004

Mr. Ron Purkey
Tennessee Valley Authority
1101 Market Street, LP-2G
Chattanooga, TN 37402

Subject: Report of Geotechnical Exploration
Ash Disposal Area and Potential On-Site and Off-Site Borrow Areas
TVA Gallatin Fossil Plant
Gallatin, Tennessee
MACTEC Proj ect 3043041 043/0r

Dear Mr. Purkey:

We at MACTEC Engineering and Consulting, lnc., (MACTEC) are pleased to submit this Report
of Geotechnical Exploration for your project. Our services, as authorized through TAO No.
MAC-0702-00060 were provided in general accordance with our proposal number
Prop04Knox/271, dated July 30, 2004.

This report reviews the information provided to us, discusses the site and subsurface conditions,
and presents the results of our field and laboratory testing for the materials at the existing ash
disposal area and potential on-site and off-site borrow areas. The Appendices contain a brief
description of the Field Exploratory Procedures, a Key Sheet and Test Boring Records, Cone
Penefoometer Test Results, the Laboratory Test Procedures, and the Laboratory Test Results.

The laboratory testing on lime-stabilized new bottom ash has not been completed to date. The
results will be submitted after the testing is completed.

We anticipate further dialog and interaction with the designers as the design proceeds and will be
happy to provide any additional information or interpretation of the data presented here in which
may be necessary.

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

Sincerely,

MACTEC ENGINEERING AND CONSULTING. INC.
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/{,*-
Hussein A. Benkha
Senior Professional

HAB/CDT:sjm

I

4,27-4/--

MACTEC Engineering and Consulting, Inc.
1725 Louisville Drive . Knoxville, TN 37921-5904

865-588-8544 . Fax: 865-588-8026
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EXECUTIVE SI]MMARY

MACTEC was selected by the Tennessee Valley Authority (TVA) to perform a geotechnical

exploration for the Ash Disposal Area and potential on-site and off-site borrow areas al the Gallatin

Fossil Plant in Gallatin, Tennessee. The objectives of our exploration were to determine general

subsurface conditions and to obtain data to evaluate the engineering characteristics of the ash,

on-site soils, and potential on-site and off-site borrow soils.

The exploration consisted of performing 13 test borings, 16 auger borings, 14 observation trenches,

and cone penetrometer testing (CPT) at seven locations. All test borings were drilled to refusal.

The auger borings were drilled to determined depths ranging from about 15 to 20 feet or refusal,

whichever occurred first. The major findings of our geotechnical exploration are as follows:

The test borings drilled in the ash pond area typically encountered ash, fill,
alluvium, and residuum. The ash, which was encountered in all test
borings except borings B-9 through B-12, ranged in relative densities from
very loose to very dense. The fill soils had firm to very hard consistencies.
The underlying alluvium and residuum ranged in consistencies from very
soft to very stiffand from very soft to very hard, respectively.

Ground water was encountered in all test borings except borings B-9 and
B-10 at the time of drilling. Ground-water measurements were made in
the test borings at least 24 hours after completion of drilling. Ground
water was not encountered in any of the auger borings. Long-term
measurements for the presence or absence of ground water were not
obtained during this exploration.

Cone penetrometer test soundings were performed at seven locations that
correspond to test borings. The results of the cone penetrometer testing
are presented in Appendix C.

Laboratory tests were performed on bulk samples from the bottom ash.
The tests and test results are sununarized in Section 8. The test results are
presented in Appendix D.

Laboratory tests were performed on bulk soil samples from potential on-
site and off-site borrow areas. A sunmary of the tests performed and the
test results is presented in Section 8. The test results are presented in
Appendix D.

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 laboratory testing recently

performed for the Ash Disposal Area and potential on-site and off-site borrow areas at the TVA

Gallatin Fossil Plant. Our services were authorizedby Mr. Ron Purkev of TVA.

2.0 OBJECTTVES OF DCLORATION

The objectives of our exploration were to determine general subsurface conditions and to obtain

data to evaluate the engineering characteristics of the ash, on-site soils, and potential on-site and

off-site borrow soils. An assessment of site environmental conditions, or an assessment for the

presence or absence of pollutants in the soil, bedroclg surface water, or ground water of the site

was beyond the proposed objectives of our exploration.

3.0 SCOPE OF DPLORATION

The scope of our exploration was based on our proposal number Prop04Knox/271, dated

July 30, 2004, and the geotecbnical scope of work outlined in the project's scope of work prepared

by Parsons E&C. It includes the following:

r Reconnaissance of the immediate site

Drilling 13 test borings to refusal depths which ranged from about 18.5 to
54.2 feet

Drilling 16 auger borings in potential on-site borrow areas to depths of 15

to 20 feet or refusal

Collecting four bulk samples from bottom ash (one sample was collected
from the "old" bottom ash and tbree samples were collected from the
"new" bottom ash).

Collecting two bulk soil samples from an off-site potential borrow area

Performing l4 observation trenches including logging the soil strata and
collecting samples within an on-site borrow area

Performing cone penetrometer testing (CPT) at seven locations

Conducting laboratory testing on the ash, on-site soils, and potential
borrow soils
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o Preparing a geotechnical report summarizing the field and laboratory test
results

The drilling and sampling were performed in general accordance with ASTM procedures included in

Appendix A. The drilling was performed during the period from August 9 to 18,2004. The

equipment used consisted of a CME Model 55 ATV (all-terrain-vehicle) mounted drill rig equipped

with an automatic hammer.

Standard penefation tests (SPTs) were performed in all test borings at 3-foot vertical intervals in the

upper 20 feet and at S-foot intervals below a depth of 20 feet. ln addition to the SPT samples, 10

relatively undisturbed samples were obtained from five test borings for laboratory testing. Bulk soil

samples were obtained from the auger cuttings at some of the auger borings in the potential on-site

borrow areas. Bulk soil samples were also obtained from a potential oflsite borrow area and from

bottom ash.

Ground-water levels were measured during drilling in each boring. Ground-water measurements

were also made in the borings at approximately 24 hours or later after the completion of the borings.

Upon completion of drilling, the test borings were plugged and abandoned by backfilling the full

depth with cement grout. The auger borings were abandoned by backfilling the full depth with auger

cuttings.

The CPT soundings were performed on September 8, 2004. The CPT testing procedures are

presented in Appendix C. A track-mounted CPT rig with a 20-ton capacity elecftonic cone was

utilized to perform the testing. During the CPT testing, the cone is continuously pushed into the

ground and measurements are taken of the cone tip resistance, sleeve friction, and dynamic pore

pressure. Pore pressure dissipation testing was performed only once at each CPT location to estimate

the depth to ground-water level. Upon completion of the CPT testing, each hole was plugged and

abandoned by backfilling the full depth with hole plug.

All samples were transported to our laboratories in Knoxville, Tennessee, where ash and soil

samples were selected for laboratory testing. The testing program for this project (excluding

lime-stabilized bottom ash testing) consisted of the following:

o 12 Plasticity Index (Atterberg Limits) Tests
o 26 Grain Size Distribution Tests
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. 46 Natural Moisture Content Tests
o 7 Standard Proctor Compaction Tests
r 6 Specific Gravity Tests
r 6 Unit Weight and Natural Moisture Content Tests for Undisturbed

Samples
r 9 Consolidated Undrained Triaxial Compression (CU) Tests
o 2 Unconsolidated Undrained Triaxial Compression (UU) Tests
. 3 Permeabilifv Tests

Subsurface conditions encountered in the borings are presented on the Test Boring Records and

Auger Boring Records in Appendix B. The results of the CPT testing are presented in Appendix C.

The laboratory testing results are presented in Appendix D.

4.0 PROJECT INFORMATION Ai\D SITE CONDITIONS

Project information was provided to us by Mr. Daniel Smith with Parsons E&C in the form of a

Geotechnical Investigation Scope of Work and a proposed boring/CPT location plan. The

exploration included the ash disposal area, potential on-site borrow areas, and a potential off-site

borrow area. The site of the ash disposal area is located on the northwestern side of the Gallatin

Fossil Plant site. The ground surface elevations varied by as much as 20 feet in the areas explored

at the ash disposal area.

5.0 AREA AI\D SITE GEOLOGY

The published geologic map of this area shows that this site is underlain by Quaternary-aged

alluvium deposits. The alluvium is a water-transported deposit, consisting generally of sand, silt,

clay, and gravel. The maximum thickness of this deposit is 60 feet in areas of the Cumberland

River flood plain. The site is underlain by limestone bedrock from the Nashville Group (the

Hermitage Formation) and the Stones River Group (the Carters Limestone and the Lebanon

Limestone Formations). The Hermitage Formation consists of a thin-bedded to laminated sandy

and argillaceous blue limestone which occurs at high elevations. This bedrock weathers into buff

or brown soils. The Carter Limestone, which is about 50 to 100 feet thiclg consists of thick-bedded

light gray slightly cherty limestone. Finally, the Lebanon limestone consists of a thin-bedded gray

limestone with calcareous shale. The thickness of the Lebanon Limestone ranges from bout 80 to

100 feet.
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6.0 SUBSURFACE CONDITIONS

Subsurface conditions in the ash disposal area were explored with 13 test borings (B-1 through

B-13) and seven CPT soundings (CPT-I through CPT-5). In addition, 16 auger borings (A-l
through A-14, A-20, and A-21) were drilled and 14 observation trenches (OT-1 through OT-14)

were excavated within potential on-site borrow areas. The locations for all the borings, CPT

soundings, and observation trenches were proposed by Parsons E&C. The locations were

established in the field by Parsons personnel. After drilling was completed, the boring locations

were surveyed by others and we were provided with the surveyed locations and elevations of all

borings. Because of access restrictions, some of the borings were offset from the originally

proposed location.

Subsurface conditions encountered at each boring location are shown on the Soil Test Boring

Records and Auger Boring Records in Appendix B. The Test Boring Records represent our

interpretation of the subsurface conditions, based on the field logs and visual examination of the

samples by one of our geotechnical engineers. The lines designating the interfaces between various

strata on thb Test Boring Records represent the approximate interface locations.

The test borings performed at this site typically encountered ash, fill, alluvial, and residual

materials. Fill soils are soils which have been transported to their current location by man.

Alluvial soils are soils that have been transported to their present location by running water.

Residual soils are soils that have developed from the in-place weathering of the underlying parent

bedrock. All test borings were advanced to refusal. The auger borings were advanced to

predetermined depths of 15 to 20 feet or refusal, whichever occurred first. A summary of the

boring depths is presented in Table 1.

Table I
Soil Test Boring and Auger Boring Summary

Boring
Number

Boring
Type

Ground
Elevation
msl (f,'eet)

Auger
Refusal

Depth (Feet)

Refusal
Elevation msl

(Feet)

Boring
Termination

Depth
(Feet)

Boring
Termination

Blevation
msl (Feet)

B-1 STB 480.0 35.2 444.8 35.2 444.8

B-2 STB 475.4 43.6 431.8 43.6 431.8

B-3 STB 472.4 33.7 438.7 J). I 438.7

B4 STB 474.4 26.9 447.5 26.9 447.5
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Table 1

Soil Test Boring and Auger Boring Summary

Boring
Number

Boring
Type

Ground
Elevation
msl (Feet)

Auger
Refusal

Depth @eet)

Refusal
Elevation msl

(Feet)

Boring
Termination

Depth
(Feet)

Boring
Termination

Elevation
msl (Feet)

B-5 STB 473.5 33.4 440.1 33.4 440.1

B-6 STB 472.0 32.7 439.3 32.7 439.3

B-7 STB 46t.0 28.4 432.6 28.4 432.6

B-8 STB 461.0 23.6 437.4 23.6 437.4

B-9 STB 465.0 36.7 428.3 36.7 428.3

B-10 STB 460.0 26.7 433.3 26.7 433.3

B-11 STB 460.0 54.2 405.8 54.2 405.8

B-t2 STB 46t.0 39.0 422.0 39.3* 421.7

B-13 STB 46r.0 29.5 43r.5 29.5 43t.5

A-1 AB 478.0 r 8.5 459.5 18.5 459.5

A-2 AB 483.0 NE NE 20.0 463.0

A-3 AB 477.0 NE NE 20.0 457.0

A4 AB 475.0 NE NE 15.0 460.0

A-5 AB 473.0 NE NE 15.0 458.0

A-6 AB 473.0 11.5 46r.5 I 1.5 461..5

A-7 AB 475.0 NE NE 20.0 455.0

A-8 AB 474.0 NE NE 15.0 459.0

A-9 AB 541.0 NE NE 15.0 526.0

A-10 AB 513.0 5.0 508.0 5.0 508.0

A-11 AB 572.0 12.5 559.5 12.5 559.s

A-12 AB 523.0 13.0 510.0 13.0 510.0

A-13 AB 539.0 9.0 530.0 9.0 530.0

A-14 AB 575.0 12.0 563.0 12.0 563.0

A-20 AB 496.0 16.6 479.4 t6.6 479.4

A-21 AB 493.0 10.0 483.0 r0.0 483.0

STB - Soil Test Boring

AB - Auger Boring

NE - Not Encountered

*A split spoon was driven to this depth to determine auger refusal material.
Prepared/Date: HAB 10/14104

Checked/Date: CDT l0l 14104
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Ash material was encountered in all test borings except for borings B-9 tbrough B-12. The ash

interval extended from the existing gound surface to depths ranging from about 11.5 to 32 feet.

An interval of fill was encountered above the ash in test borings B-8 and B-13. The majority of the

ash encountered consisted of gray and dark gray silty sand-sized particles with coal fragments. The

standard penetration test (SPT) resistance values in the ash ranged from 0 (weight of hammer) to

over 50 blows per foot (bpf); indicating very loose to very dense relative densities.

6.2 F[I.L

Fill soils were encountered at the ground surface in test borings B-8 and B-10 through B-13 and at

a depth of about I 1.5 feet in test boring B-4. The filI extended to depths ranging from about 2.5 to

17.5 feet. The fill soils consisted primarily of gray, orange-brown, and brown, silty clay, sandy silt,

and silty and clayey sand with chert fragments, gravel, and coal. The SPT resistance values in the

fill ranged from 8 to 0ver 50 bpf, indicating firm to very hard consistencies. However, the higher

SPT values were probably caused by the presence of rock fragments in the sample interval.

6.3 ALLWIT]M

Alluvial soils were encountered in all test borings except test borings B-3, B-4, B-5, and B-9. The

alluvial soils were encountered below the aslr/fill and extended to depths ranging from about I 1.5

to 50.5 feet. The alluvial soils consisted primarily of brown, gray, olive-gray, and orange-brown

silty clay with gravel, chert and coal fragments, and roots. The SPT resistance values in the

alluvium ranged from 1 to 16 blows per foot (bpf), indicating very soft to very stiffconsistencies.

6.4 RESIDT]UM

Residual materials were encountered in all test borings except for test borings B-4 and B-7. The

residual soils were encountered below the ash or alluvium and extended to refusal except in test

boring B-9 where the residual soils were encountered at the ground surface. The residuum

encountered in the borings consisted of orange-brown, yellow-brown, brown, and tan, silty clay

with chert fragments. The SPT resistance values in the residuum ranged from 1 to over 50 bpf

indicating very soft to very hard consistencies. However, the majority of the residuum had firm to

very stiff consisteniies.
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7.0 CONE PENETROMETER TESTING

Seven CPT soundings (CPT-3, CPT-4, CPT-5, CPT-7, CPT-8, CPT-12, and CPT-13) were

performed in general accordance with ASTM Standard D5778-95 and the procedures in Appendix

C. The CPT sounding locations were proposed by Parsons E&C and corresponded to seven boring

locations (B-3, B-4, B-5, B-7, B-8, B-12, and B-13). The results are presented in Appendix C.

During the CPT testing, the cone is pushed into the ground at a constant rate. Measurement of tip

resistance (q"), sleeve friction (f,), and dlmamic pore pressure (tD are obtained at small intervals

(approximately 2-inch intervals). Using published correlations, the collected data is used to

estimate several soil parameters such as unit weight, strength parameters, standard penetration test

(SPT) value, relative density, and others. Graphs in Appendix C show plots of recorded field data

versus depth. The recorded field data and estimated parameters are presented in table format in

Appendix C, in addition to the correlations used to develop them.

ln addition to the above, pore pressure dissipation tests were performed at all CPT locations to

estimate the depth to ground water. The results of the pore pressure tests are also presented in

Appendix C.

The results of the CPT soundings and the estimated SPT values are in good agreement with the

SPT values obtained during drilling for the corresponding locations.

8.0 LABORATORY TESTING AND DISCUSSION OF TEST RESI]LTS

This section describes the geotechnical laboratory testing program and summarizes the test results.

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

laboratory tests were performed on SPT and undisturbed ash and soil samples obtained during

drilling from the ash pond, bulk samples from on-site bottom ash, lime-treated bottom ash samples,

and bulk soil samples from potential on-site and off-site borrow areas. The following paragraphs

provide a short discussion ofthe general types oftesting conducted and the test results.
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8.1 ASH POND SAMPLES

8.1.1 Index Properties, Specific Gravrty And Unit Weights

October 14,2004

Natural moisture content tests were performed on many of the split-spoon and undisturbed soil

samples. Liquid limit, plastic limit, and plasticity index tests (collectively referred to herein as

Atterberg limits); specific gravity tests; and grain size distributions with and without hydrometer

analyses were performed on selected undisturbed and split-spoon samples. These tests were used

to confirm our visual-manual classifications.

The plasticify tests were performed only on the clayey alluvial and residual soils. Liquid limits for

two clayey soil samples tested were 51 and 78; plastic limits were 20 and 30; and plasticity indices

were 31 and 48. The tested soils were classified as CH soils in accordance with the Unified Soil

Classifi cation System (USCS).

Natural moisture contents for the ash ranged from 7.1 percent (boring B-1) to 35.7 percent (boring

B-13). However, the majority of the moisture contents in the ash varied from about lL2 to 33.4

percent. The natural moisture content of the alluvium and residuum ranged from 17.9 percent

(boring B-10) to 38.2 percent (boring B-13). The majority of the alluvium and residuum samples

tested had a natural moisture content ranging from about 26.7 to 32.9 percent The fill soils tested

had moisture contents ranging from 15.9 percent (boring B-4) to 26.9 percerft(boring B-13).

Specific gravities of the ashranged from2.2to2.48.

8.1.2 Strength

Four consolidated undrained (CU) triaxial compression test were performed on undisturbed ash and

soil samples. Two CU tests were performed on ash samples obtained from borings B-3 and B-13.

One CU test was performed on an alluvium sample obtained from boring B-8. Finally, one CU test

was performed on a residuum soil sample from boring B-13.

The results of the CU tests performed on the ash indicated that the tested samples had a total

friction angle ranging from 18.3 to 38.5 degrees and a total cohesion intercept from 1,770 to 2,640

pounds per square foot (psf). The tests also indicated that the effective friction angle ranged from
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24.4 to 35.5 degrees and the effective cohesion intercept ranged from 0 to 1,280 psf for the ash

samples tested.

The CU test performed on the alluvium yielded a total friction angle of L4.2 degrees and a total

cohesion intercept of 1,520 psf. The effective friction angle was 229 degrees and the effective

cohesion intercept was 1,000 psf.

The residual soil sample tested had a total friction angle of 11.3 degrees and a total cohesion of 370

psf. The effective friction angle for this sample was I4.2 degrees and the effective cohesion was

210 psf.

8.1.3 Permeability

A constant head permeability test was performed on a relatively undisturbed sample of ash material

obtained from boring B-13. The test results indicated that this sample had a permeability of
2.78x 10-5 cm/sec.

8.2 BOTTOM ASH SAMPLES

Four bulk samples were collected from the on-site bottom ash. One samples was collected from

the "old" bottom ash and three samples were collected fro the "new" bottom ash. Selected samples

from the bottom ash were subjected to a series of laboratory tests to determine their natural

moisture content, specific gravity, gain size distribution, compaction characteristics, strength, and

permeability.

8.2.1 Natural Moisture Content, Grain Size Distribution, and Specific Gravity

Natural moisture content and grain size analysis tests were performed on all bottom ash samples.

The "old" bottom ash sample had a natural moisture content of I 1.1 percent. The nafural moisfure

contents for the "new" bottom ash samples ranged from 9.6 to 14.0 percent.

The results of the grain size analysis tests indicated the "old" bottom ash sample was a sand with

15 percent fines and 12 percent gravel. The "new" bottom ash samples were sand with fines

ranging from 9.8 to 12.1percent and gravel ranging from 6.1 to 11.6 percent.

I
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Specific gavity tests were performed on the "old" bottom ash sample and two of the three "new"

bottom ash samples. The test results indicated that the o'old" bottom ash sample had a specific

gravity of 2.64. The specific gravities of the "new" bottom ash tested were2.37 and2.4g.

8.2.2 Moisture-Density Relationship

Standard Proctor compaction tests were performed on the "old" bottom ash sample and two "new"

bottom ash samples (Samples 2 and 3). The maximum dry density for the "old" bottom ash was

104.2 pounds per cubic foot (pcf) and the optimum moisture content was 15.8 percent. The results

of the compaction tests performed on the two "new" bottom ash samples indicated that the

maximum dry densities were 75.6 and 79.4 pcf, respectively, and the optimum moisture contents

were 32.6 and 29.2 percent, respectively.

8.2.3 Strength

Consolidated undrained (CU) triaxial compression tests were performed on remolded samples from

the "old" bottom ash and Sample 2 of the "new" bottom ash. The samples were remolded to or

near 95 percent of the standard Proctor maximum dry density and at or near the optimum moisture

content.

The results of the CU test indicated that the "old" bottom ash tested had a total friction angle of

31.7 degrees and a total cohesion of 1,390 psf. The results also indicated that the effective friction

angle was 40.2 degrees and the effective cohesion was 0 psf.

The CU test performed on the "nef' bottom ash (Sample 2) yielded a total friction aagle of 22.5

degrees and a total cohesion of 3,400 psf. The effective friction angle for this sample was 37.3

degrees and the effective cohesion was 600 psf.

8.2.4 Permeability

Constant head permeabilify tests were performed on remolded samples from the "old" bottom ash

and Sample 2 of the "new" bottom ash. The samples were remolded to or near 92 percent of the

standard Proctor maximum dry density and at or near the optimum moisture content. The

permeability tests results indicated that the permeabilities were 8.55 x 10a cmlsec and 2.15 x 10-3

cm/sec for the "old" and "new" bottom ash samples tested, respectively.

10
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I 8.3 ON.SITE BORROW SAMPLES

October 14,2004

Laboratory tests were performed on bulk soil samples of auger cuttings obtained during drilling

from auger borings A-1, A-2, A-5, A-7, A-9, A-1 l, A-12, and A-14. The laboratory testing for the

potential on-site borrow soils included natural moisture content, Atterberg limits, grain size

analysis, standard Proctor compaction, and triaxial compression tests. The tests and test results are

summarized below.

8.3.1 Index Properties

Natural moisture content, Atterberg limits, and grain size analysis tests were performed on all bulk

samples from the potential on-site borrow soils.

Natural moisture contents of the tested samples ranged from 10.8 percent (boring A-11) to 299

percent boring (A-5). With the exception of these two values, the natural moisture contents ranged

fuom I7 .7 to 24.I percent.

The Atterberg limits test results indicated that liquid limits for the on-site borrow soils tested

ranged from 36 to 80, plastic limits ranged from 17 to 32, and plasticity indices ranged from 19 to

49. The tested on-site borrow soils were classified as CH and CL in accordance with the USCS.

8.3.2 Moisture-Density Relationship

Standard Proctor compaction tests were performed on the bulk samples from borings A-2 and A-9.

The test results indicated that the maximum dry density for these samples were 104.8 and 105.6

pcf, and the corresponding optimum moisture contents were 19. I and. 19 .2,respectively.

8.3.3 Strength

One consolidated undrained (CU) triaxial compression test and one unconsolidated undrained (UU)

triaxial compression test were performed on remolded samples from each of the bulk samples from

borings A-2 and A-9. All samples tested were remolded to dry densities at or near 95 percent of

the standard Proctor maximum dry density and at or near the corresponding optimum moisture

contents. Further, the samples were tested in a saturated condition.

11
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The results of the CU test performed on remolded samples from boring A-2 indicated that the

samples tested had a total friction angle of 13.3 degrees and a total cohesion of 750 psf. The

effective friction angle for these samples was 229 degrees and the effective cohesion was 670 psf.

The UU test results on samples from boring A-2 yielded a friction angle of 2.4 degrees and a

cohesion of 700 psf.

The CU test performed on remolded samples from boring A-9 yielded a total friction angle of 8.5

degrees and a total cohesion of 750 psf. The effective friction angle was 21.2 degrees and the

effective cohesion was 410 psf. The UU test results indicated a friction angle of 4.0 degrees and a

cohesion of 500 psf.

8.4 OFF.SITE BORROW SAMPLES

Laboratory tests were performed on two bulk soil samples, designated Sample 1 and Sample 2,

obtained from the potential off-site borrow area. The laboratory testing performed on these

samples includes natural moisture content, Atterberg limits, grain size analysis, standard Proctor

compaction, and triaxial compression tests. The tests and test results are summarized below.

8.4.1 Index Properties

I
Natural moisture content, Atterberg limits, and grain size analysis tests were performed on both

I buk samples from the potential off-site bonow soils.

Natural moisture contents of the two bulk samples were 32.1 percent and22.6 percent.

The Atterberg limits test results indicated that liquid limits for the off-site borrow soils samples

were 41 and 33, plastic limits were 24 and2I, and plasticity indices were 17 and 12, for Samples I

and2, respectively. The tested off-site borrow soils were classified as CL in accordance with the

USCS.

The specific gravity of Sample 2 was 2.61.

I
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I 8.4.2 Moisture-Density Relationship

I
I Standard Proctor compaction tests were performed on both the bulk samples from the off-site

borrow area. The test results indicated that the maximum dry density for these samples were 94.4

I and 103.3 pcf, and the corresponding optimum moisture contents were 23.9 and 19.6 for Samples 1

and2, respectively.

!
8.4.3 Strength

I
One consolidated undrained (CU) triaxial compression test was performed on remolded samples

I from bulk Sample 2. The samples tested were remolded to dry densities at or near 95 percent of
t the standard Proctor maximum dry density and at or near the corresponding optimum moisture

I contents. Further, the samples were tested in a saturated condition.

T

I The results of the CU test performed indicated that the samples tested had a total friction angle of

t 13.1 degrees and a total cohesion of 940 psf. The effective friction angle for this sample was 33

r degrees and the effective cohesion was 0 psf.

I
9.0 GROTJND.WATER CONDITIONS

Ground-water levels were observed in all test borings except borings B-9 and B-10 at the time of

drilling. Further, ground-water measurements were obtained approximately 24 hours or later after

the completion of drilling in the test borings. Ground water was not observed in any of the auger

borings at the time of drilling. The recorded ground-water levels are presented in Table 2. For

safety reasons, the borings were backfilled promptly; consequently, long-term measurements for

the presence or absence of ground water were not obtained.

Fluctuations in the ground-water level occur because of variation in rainfall, evaporation,

construction activity, surface run-off, and other site-specific factors such as fluctuation of water

levels in the adjacent Cumberland River.
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Prepared/Date: HAB 10/14104

Checked/Date: CDT l0l 14/04

1O.O BASIS OF REST]LTS

The results provided herein are based on the encountered subsurface conditions related to the

specific project and site discussed in this report.

Regardless of the thoroughness of a field exploration, there is always a possibility that conditions

between test locations will differ from those at specific test locations, and that conditions may not

be anticipated. In addition, interpretation of the data is critical to the intended design and/or

analysis. Therefore, experienced geotechnical engineer should interpret the field data and review

any site-specific analysis or design that incorporates the field data. We recommend that TVA

Table 2

Ground-Water Data

Boring
Number

Ground
Elevation
(Feet msl)

Depth to
Ground
Water at
Time of
Drilling
(Feet)

Ground-
Water

Elevation

at Time of
Drilling (Feet

msl)

Depth to
Ground

'V'later 24
Hours After

Drilling
(Feet)

Ground-
Water

Elevation 24
Hours After
Drilling (Feet

msl)

B-1 480.0 20.0 460.0 13.6 466.4

B-2 475.4 13.0 462.4 t2.3 463.1

B-3 472.4 6.0 466.4 8.2 464.2

B-4 474.4 18.0 456.4 7.6 466.8

B-5 473.5 16.5 457.0 13.4 460.r

B-6 472.0 6.0 466.0 4.4 467.6

B-7 46t.0 6.0 455.0 5.0 456.0

B-8 46t.0 6.0 455.0 4.7 456.3

B-9 465.0 NE NE NM NM

B-10 460.0 NE NE 6.3 453.7

B-11 460.0 18.5 44t.5 9.3 450.7

B-t2 46t.0 29.0 432.0 16.1 444.9

B-13 46r.0 6.0 455.0 5.5 455.5

NE - Not Encountered

NM - Not Measured

T4
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I retain MACTEC to provide this service, based upon our familiarity with the subsurface conditions,

- the field and laboratory data, and our geotechnical experience.

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

I inspection for a period of 30 days. The samples are then discarded unless you request otherwtse.
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FIELD DOLORATORY 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 twisting continuous steel hollow-stem auger flights

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

2-inch O.D., splirtube sampler. The sampler was first seated six 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 penetoation was

recorded and is designated the "standard penetration resistance (SPT)". Proper evaluation ofthe
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 splirtube sampler were sealed in

glass jars and transported to our laboratory, where they were examined by our engineer to veri$r

the driller's field classifications. Test Boring Records are attached, graphically showing the soil

descriptions and penetration resistances.

Undisturbed Sampling

The relatively undisturbed samples were obtained by pushing a section of 3-inch O.D., l6-gauge

steel tubing into the soil at the desired sampling level. The sampling was performed in general

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

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

Boring Backlill

The borings were backfilled to the ground surface with auger cuttings. The owner is advised that,

even with this backfill technique, there is the possibility of future borehole subsidence depending

on actual subsurface conditions, surface drainage, etc. The property.. owner should monitor the

boring locations over time to discover subsidence and make the necessary repairs.

A-1
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR DGLANATION OF
SYMBOLS AND ABBREVIANONS BELOW.

  FINES (%)

O sPT(bp0

l0 20 30 40 50 60 70 80 90 100

PL(%) NM(%)L
E
G

N
D

Y, SLIGHTLY
WET, SILTY SAND WITH COAL FRAGMENTS. ASH

rlntr,t, eLAe(wEf C<ifu --rnecMffi wiffisnrv-
SAND. ASH

SPT.I

SPT.2

SPT-3

SPT-4

SPT.5

SPT-6

SPT-7

SPT-9

8-8-9

1+19-20

10-t+17

10-1 7-19

7-11-r9

woH-2-5

OLIVE GRAY TO TAN, MOIST, SILTY CI
A FEW ROOTS - ALLI.IVTUM / POSSIBLE

ORANGEBROWN, SLIGHTLY MOIST. SILTY CLAY -

SOIL TEST BORING R-ECORI)REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PERFORMED USING AN AT]-IOMATIC IIAMMER
GROUND SURFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E&C.

TI]IS RECORD IS A REASONABI-E INTERPRETATION OF
STIBSIIRFACE CONDMONS AT THE EXPLC}RATION
LOCANON. SUBSUNTACT COT.OrnONS AT OTHER
LOCAIIONS AND AT OTHER TIMES MAY DIFFER
IN]ERFACES BEWEEN STRATA ARE APPROXMATE.
TRANSTTIONS BETWEEN STRATA MAY BE GRADUAL.
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PROJECT: TVA - Gallatin AshDisposal Area

DRILLED: August 11,2004 BORINGNO.: B-2
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SOIL CLASSIFICATION
AND RTMARKS

SEE KEY S1,I\{BOL SIIEET FOR DGLANATION OF
SYT4BOLS AND ABBREVIATIONS BELOW.

^ 
FrNES (%)

O SPT(bpf)

l0 20 30 40 s0 60 70 80 90 100

PL(%) |w1(%)L
E
Li
E
N
D

N-COUNT

b€io
; EE*NO

MOIST TO WET, SILTY SAND WITH COAL

VEFv-so-rf f -o3orr-.p7nriGEqT.-wEr.serqDTs-rr.T
- ASH

SPT-1

SPT-2

SPT-3

SPT.4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

8-1 1-13

7-20-18

7-27-50/0.4

t-55-ZV

8-1 0-1 0

7-8-9

woH-1-1

woH-o-r

VERY SOFT, OLIVE GRAY TO BROWN, MOIST TO
VERY MOIST. SILTY CLAY - ALLIJVIUM / POSSIBLE

CFIERT FRAGMENTS - RESIDULTM

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC I{AMMER.
BLOW COIJNT ''O- REPRESENTS WOH (WEIGHT OF
ILq,MMER). GROLTND SUMACE ELEVATION WAS
OBTAINED FROM SURVEY DATA PROVIDED BY
PARSONS E&C.

TTTIS RECORD IS A REASONABLE INTERPRETATION OF
S1JBSIJRFACE CONDMONS ATTI{E E)(PI,oRATION
LOCAIION. SUBSTJRFACE CONDMONS AT OTTIER
LOCATIONS AND ATOTTIERIIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXMATE
TRANSITIONS BETWEEN SIRATA MAY BE GRADUAL
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SOIL TEST BORING RECORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 17,2004 BORJNGNO.: B-3

PROJ. NO.: 304304104310001 PAGE i OF I

W

.l

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SI{EET FORDCLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E
G
E
N
D

A FINES (%)

o sPr(bpf)

l0 20 30 40 50 60 70 80 90 t00

WITH COAL FRAGMENTS. ASH

vsn=v-Sd'rf oe-nr-cnevlsncrrr-v-rra-oi5f lo_wET,-
SANDY SILT-ASH

LoOSEDmK-cTA-y-. wEI SnTv-seN-o-witH- - - -
GRAVEL - ASH

sbrr. ptr16i5*E wEt.-Cr-7r,ev S y-snr:e]sF

VERY SOFT, DARK GRAY, WET. CLAYEY SILT - ASH

SPT.1

UD-1

SPT-2

UD-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

UD-3

SPT-8

)-b- /

0.6-2.0

woH-1-1

2.0-2.O

woH-O-1

VbRY S'II.t.f , YbLLOW BROWN TO BROWN, SLIGHTLY
MOIST, SILTY CLAY WIIH A FEW CHERT FRAGMENTS

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PEMORMED USING AN AUTOMATIC IIAMMER.
BLOW COUNT .0" REPRESENTS WOH (WETCHT OF
IIAMMER). GROUND SURFACE ELEVATION WAS
OBTAINED FROM SI.]RVEY DATA PROVIDED BY
PARSONS E&C.

THIS RECORD IS A REASONABLE INTERPRETAIION OF
SUBSURFACE CONDMONS AT TI{E E]GLORATION
LOCAITON. SUBSI.'RFACE CONDMONS AT OTIIER
LOCAIIONS AND AT OTHER TIMES MAY DIFFER
INTERIACES BEWEEN STRATA ARE APPROXMATE.
TRANSMONS BETWEEN SIRATA MAYBE GRADUAL.
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PROJECT: TVA - GallatinAsh Disposal Area

DRILLED: August 17,2004 BORINGNO.: B-4

PROJ. NO.: 3043041043/0001 PAGE i OF I

wwxcrEc

PL(%\ NM(%) LL(%\
dn-^

A FINES (%)

o SPT(bpf)

t0 20 30 40 50 60 70 80 90 100

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYA{BOL SI{EET FOR EXPLANATION OF
SYN,IBOLS AND ABBREVIATIONS BELOW.

L
E
G
E
N
D

FIRM TO VERY DENSE, DARK GRAY, DRY TO
SLIGHTLY MOIST. SILTY SAND WITH OCCASIONAL

DENSE, DARK GRAY, SLIGHTLY MOIST TO MOIST,
SILTY SAND W]TH ROCK FRAGMENTS AND ORANGE
BROWN SILTY CLAY - ASH/FILL

SPT-I

SPT-2

SPT.3

SPT.4

SPT-5

SPT-6

SPT-7

3-8-8

6-8-8

5-20-31

cl1-10

4.74

WTTH COAL FRAGMENTS - FILL

Flnrvt-cRAT,-M-or-srTo-veR-vMdisT,cl-erc'Tselro-
WITI{ COAL FRAGMENTS. FILL

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER,
GROUND SURFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E,ILC.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SI'BST,RFACE CONDMONS AT TTIE EXPLORATION
LOCAIION. SUBSURF'ACE CONDITIONS AT OTHER
I'CATIONS AND AT OI1IER TIMES MAY DIPFER
INTERFACES BEWEEN STRATA ARE APPROXMATE
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.
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FrNES (%)
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY S\'\4BOL SIIEET FOR DGLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

LOOSE TO VERY DENSE. DARK GRAY, DRY TO WET,
SILTY SAND WITH COAL FMGMENTS - ASH

SPT-I

SPT.2

SPT-3

SPT-4

UD-I

SPT-5

SPT-6

UD.2

SPT.7

UD-3

SPT.8

SPT-9

4-9-15

9-14-ls

20-23-30

9-28-31

0-0.5

l0-l+8

44-8

0.8-2.0

z-)-)

CLAY WTIH A FEW CHERT FRAGMENTS - RESIDUI.'M

REMARKS: STANDARD PENETRATION RESISTANCE TESTING
PERIORMED USING AN AUTOMATIC HAMMER
GROTIND SURFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E&C.

TH]S RECORD IS A REASONABLEINTERPR.ETATION OF
SUBSUNTACT, CONOMONS AT THE EXPLORA'NON
I.oCATION. STJBSIJRFACE CONDITIONS AT OTTIER
ITOCATIONS AND AT OTIIERTIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXMATE,
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

SOILTEST BORING RECORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 17,2004 BORINGNO.: B-5

PROJ. NO.: 304304104310001 PAGE 1 OF 1

ffi y-,{ACTEC
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR E)OLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

J-4-)

3-3-9

J-f-v

/-lJ-l I

4:G6

LOOSE TO VERY FIRIv! DARK GRAY, SLIGIITLY
MOIST TO WET, SILTY SAND WITH COAL

vsnvr-6'6E,o-enx-cnaT,-wer,COA.LTI.rD-GRAVET
FRAGMENTS WITH SILTY SAND - ASTYFILL

SPT-1

SPT-2

SPT.3

SPT-4

SPT.5

SPT-6

SPT-7

SPT.8

SPT-9

SILTY CLAY WITH A FEW ROUNDED GRAVELS -
ALLWIUM / POSSIBLE RESIDTJUM

MOIST. SILTY CLAY - RESIDUUM / POSSIBLE

447.0

437.0

REMARKS: STANDARD PENETRATION RESISTANCETESTING
PERFORMED USING AN AUTOMATIC HAMMER
GROI]ND SURFACE ELEVANON WAS OBTAINED
FROM SIJRVEY DATA PROVIDED BY PARSONS

E&C.

T}IIS RECORD IS A RMSONABLE INTERPRETATION OF
SIJBSURFACE CONDIfiONS AT TIIE EXPLOR^-TION
I'CATION. SUBSTJMACE CONDTIIONS AT OTHER
LOCAIIONS AND AT OTI]ER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXMATE
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.

SOIL TEST BORING RBCORD

PROJECT: ryA - Gallatin Ash Disposal Area

DRILLED: August 12,2004 BORINGNO.: 8-6

PROJ. NO.: 3043041043/0001 PAGE 1 OF I

WMACTEC
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SOIL CLASSIFICATION
AND REMARKS

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

L
D
G
E
N
D

SPT-1

SPT.2

SPT-3

SPT-4

SPT-5

SPT-6

9-13-10

2U23-15

+64

att

J-t-l

SAND WITH COAL FRAGMENTS - ASH

vsny-r-do-se-i6-lod-sEoA-nr-dnav,,'vef trnTf -
SAND WITH COAL FRAGMENTS AND ORANGE
BROWN, SILTY CLAY - ASH / FILL

CI{ERT FRAGMENTS, COAL FRAGMENTS, AND ROOTS

441.0

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AT]TOMATIC HAMMER
GROUND SURFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E&C.

THIS RECORD IS A REASONABLEINTERPRETATION OF
SIJBSURFACE CON'DMONS AT IlIE EXPTORATION
I-oCATION. ST'BSURFACE CONDMONS AT OTI{ER
I"OCAIIONS AND AT OTI]ER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPRO)flMATE.
TRANSITIONS BET\I'EEN STMTA MAY BE GRADUAL

SOII, TEST BORING RECORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 17,2004 BORINGNO.: B-7

PROJ. NO.: 3043041043100A1 PAGE 1 OF I

WMACTEC
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a FrNES (%)

a sPT(bp0

10 20 30 40 50 60 70 80 90 100

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SIIEET FOR DGLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

I

E
G
E
N
D

I 1-40-36

8-9-10

o- /-o

3-3-4

I-J-J

J-l-t

woH-2-3

1.5- 1.5
s0/0.1

ASHAND ROCK FRAGMENTS. FILL

SPT-1

SPT-2

SPT-3

SPT4

SPT.5

SPT-6

SPT-7

UD.1
SPT.8

VERY LOOSE TO FIRM. DARK GRAY. WET. SIL
SAND WITH COAL FRAGMENTS AND GRAVEL - ASH

FIRTVI. OLIVE GRAY TO ORANGE BROWN. MOIST TO
VERY MOIST. SILTY CLAY WITH A FEW CI{ERT
FRAGMENTS . ALLWTUM / POSSIBLE RESIDTJT]M

WITHORANGE BROWN, MOIST. SILTY CLAY.

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PEMORMED USING AN ALTTOMATIC HAMMER.
GROLND SURFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E&C,.

TFIIS RECORD IS A REASONASI.E INIERPRETAIION OF
SUBSURFACE CONDIT1ONS AT THE DQLORATION
LOCATION. SI'BSURFACE CONDITIONS AT OTI{ER
I-OCATIONS AND ATOTTTERIIMES MAY DIFFER
INTEMACES BEWEEN STRATA ARE APPRO)flMATE
TRANSMONS BETWEEN STMTA MAY BE CRADUAL

I sorl, rESr BoRTNG RECoRD 
II

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 12,2004 BORINGNO.: B-8

PROJ. NO.: 3043041043/0001 PAGE 1 OF 1

ffi MACTEC
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SI{EET FOR E)GLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

  FINES (%)

o sPr(bp0

10 20 30 40 50 60 70 80 90 100

MOIST. SILTY CLAY. RESIDIJUM

VERY STIFF, ORANGE BROWN. DRY TO SLIGHTLY
MOIST, SILTY CLAY WITH CI{ERT FRAGMENTS -
RESIDUTJM

F-rRhTo-sTiF-F,onaNcenndlw,sTrGrFlvMdrsr-
TO MOIST. SILTY CLAY - RESIDUUM

FlNr-ro-snrr.-bneNceEno'Fri-r6irfi-ofr ----
BROWN, SLIGFITLY MOIST TO MOIST, SILTY CLAY
WITH CIIERT FRAGMENTS . RESIDI]UM

SPT-1

SPT-2

SPT.3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-9

+7-10

6-8-9

44-5

4-3-5

3-3-3

REFUSAL AT 36.7'

90 100

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN A{-NOMATIC }IAMMER.
NO GROI]ND WATER ENCOIJNTERED AT TIME OF
E)CLORATION. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SIJRVEY DATA PROVIDED
BYPARSONS E&C.

TI{IS RECORD IS A REASONABLE INIERPRETAT1ON OF
SUBSI.JRFACE CONDTNONS AT I}IE E)(PI-ORAIION
I,OCATION. SUBSURFACE CONDITIONS AT OTI{ER
ITOCAT1ONS AND AT OII{ER. IIMES MAY DIFFER
INTEXT'ACES BEWSBI STRATA ARE A}PROXMATE
TRANSMONS BETWEEN STRATA MAY BE GRADUAL

SOIL TEST BORING RECORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 18,2004 BORINGNO.: B-9

PROJ. NO.: 3043041043/0001 PAGE 1 OF i

WMACTEC
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PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 12,2004 BORINGNO.: B-10

PROJ. NO.: 3043041043/0001 PAGE 1 OF 1

WMACTEC

A FINES (%)

O SPT(bpf)

l0 20 30 40 50 60 70 80 90 100

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SI{EET FORDGLANATION OF
S\'}4BOLS AND ABBREVIATIONS BELOW.

iav€

;;E
rNO

STIFF, ORANGE BROWN, BROWN, AND OLIVE
SLIGHTLY MOIST. SILTY CLAY WITI{ CIIERT
FRAGMENTS, GRAVEL, AND ROOTS - FILL

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

)-b-tt

J+O

2-54

5->- I

o-/-lu

5- /-A

STIFF, OLIVE GRAY TO ORANGE BROWN, MOIST TO
SLIGHTLY MOIST, SILTY CLAY WITH C}IERT
FRAGMENTS AND ROI-'NDED GRAVEL . ALLI.IWT]M

MOIST. SILry CLAY WTIH CIIERT FRAGMENTS -

REMARKS: STANDARDPENETRATIONRESISTANCETESTING
PERFORMED USING AN AT]-TOMATIC HAMMER
GROUND SURFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E&C.

TII]S RECORD IS A REASONABLEINIERPREIAIION OF
STJBS1JRFACE CONDMONS AT TI{E E(PI.ORATION
I-oCATION. SUBSURFACE CONDIIIONS AT OTIIER
LOCATIONS AND AT OTHERTIMES MAYDIFFER
INTERFACES BEWEEN STRATA ARE A?PROXMAIE
TRANSiTIONS BETWEEI'I STRATA MAY BE GR.ADUAL.
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L
E
G
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N
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SI{EET FOR DGLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

+9-12

4-+5

1.G2.0

J-O-)

3-3-5

J-J.J

I.J-J

woH-8-7

WITH AS}I" COAL FRAGMENTS, AND ROCK
FRAGMENTS - FILL

F-rNr-ro-s-rrFF,lofu NGEnbWti,sTIGnrr-v-rvrorsT.
SILTY CLAY WTIII ROCK FRAGMENTS . FILL

SPT-1

SPT-2

uD.l

SPT.3

SPT4

SPT-5

SPT-6

SPT-7

UD-2

SPT-8

MOIST TO VERY MOIST. SILTY CLAY WITH ROIJNDED

F-rRM-oKA:NdEEfoWN,vr-o-rsTf 6ws-rSnrR-sexo-
- ALLUVIIJM

STIFF, ORANGE BROWN TO LIG}IT GRAY. SLIGI{TLY
MOIST, SILTY CLAY - ALLWTUM
F'-lnlt-bneNceEnowx,GFv-tvtb
CLAYEY SAND WITI{ GRAVEL - ALLWTUM

F-TRM.oRANGEB[owN.na-o-rsTr-o-wrr.snrvEil?
WITH SAND AND ROIJNDED GRAVEL. ALLWTUM

REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PERFORMED USINC AN AUTOMATIC FIAMMER.
BLOW COUNT'0" REPRESENTS WOH (WEIGFTT OF
IIAMMER). GROUND SUMACE ELEVATION WAS
OBTAINED FROM SURVEYDATA PROVIDED BY
PARSONS E&C.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT TI]E DPI'RATION
LOCATION, SIJBSTJRFACE CONDITIONS AT OTHER
IOCAIIONS AND AT OllIER ITMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPRO)flMATE.
TRANSIfiONS BETWEEN STRATA MAY BE GRADUAI.

SOIL TEST BORII{G RnCORD'.
i,.l it ,t . r:, r:1

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: Augustl0,2004 BORINGNO.: B-11

PROJ. NO.: 3043041043/0001 PAGE 1 OF 2

WMACTEC
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL S}IEET FOR DCLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L
E
U
D
N
D

SAND AND ROUNDED GRAVEL - ALLUVIUM

VERY SOFT. ORANGEBROWN, VER
SILTY CLAY WIT}I CTMRT FzuiCWXTS - RESIDI'I]M

I sorli rEsT BoEryc RpcoRD'

PROJECT: TVA - Gallatin Ash Disoosal Area

DRILLED: August 10, 2004 BORING NO.: B-11

PROJ. NO.: 3043041043/0001 PAGE 2 OF 2

WMACTEC

REMARKS: STANDARDPENETRATIONRESISTANCETESTINC
PERFORMED USING AN AUTOMATIC HAMMER
BLOW COUNT'0" REPRESENTS WOH (WErcIrr OF
TIAMMER). GROTJND SURFACE ELEVATION WAS
OBTAINED FROM SURVEY DATA PROVIDED BY
PARSONS E&C.

TIIIS RECORD IS A REASONABIE IMERPRETATION OF
STJBSTJR.FACE CONDMONS AT IIIE EXPLORATION
I-oCATION. ST]BSUMACE CONDMONS AT OITIER
ITOCATIONS AND AT OTHER IIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE APPROXMATE,
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August9,2004 BORINGNO.: B-12

PROJ. NO.: 304304104310001 PAGE 1 OF i

w MIACTEC

70 80 90 100

PL(%) NM(%)

^ FrNES (%)

o SPr(bpf)

l0 20 30 40 50 60

SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYT4BOL SHEET FOR E)OLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW-

L
E
G
E
N
D

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT.9

J-)-b

tF7-8

J-r/

3-6-8

5-7-9

DRY TO SLIGHTLY MOIST. SANDY SILT WITH DARK
GRAY ASI1 ROCKFRAGMENTS ANDWOOD
FRAGMENTS. FILL

STIFF, GRAYISH BROWN TO BROWN, DRY TO
SLIGHTLY MOIST, SILTY CLAY - ALLWILIM

sTFrTo rEnv sr-rrE eRowN-ANo-cRA-y, oRv-ro -
MOIST, SILTY CLAY W]TT{ AN OCCASIONAT SANDY
LENSE - ALLWTUM

sTtpr, o-n [r.rGE Bno-wN-, sncHr-v-rra]biSr-ro u-oBr
SILTY CLAY WITH OCCASIONAL ROTJNDED GRAVEI,tr
ALLUVIUM -+

cil?wiili;iRAEC'oi criERr ;R i'eiEiiis:

WFVf ianD"-cneT.crmnr-rneclffirSfi irHwEf
AUGERREFUSAL AT 39.0'
BORING TERMINATED AT 39.3'

REMARKS: STANDARDPENETRATION RESISTANCETESTTNG
PERFORMED USING AN AUTOMATIC HAMMER
GROLIND SURFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E&C.

TI{IS RECORDIS A REASONABLEINTERPRETATION OF
STJBSIJRFACE CONDIIIONS AT TI{E DELORATION
LOCATION. SI'BSIJRFACE CONDMONS AT OTI{ER
LOCAIIONS AND AT OT1IER TIMES MAY DIFFER
INTERFACES BEWEEN STRATA ARE A}PRO)CMATE.
TRANSIIIONS BETWEEN STRATA MAY BE GRADUAI.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL S}IEET FOR DGLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

L

E
U
E
N
D

a FrNES (%)

o SPT(bpr)

10 20 30 40 50 60 70 80 90 100

N.COLINT

ioab
; EE

SPT-1

UD-I

SPT-2

SPT-3

SPT-4

UD-2

SPT-5

SPT-6

UD-3

SPT-7

J-)-)

2.0-2.O

woH

woH

woH

2.0-2.0

woH

i-3-5

10-9-9

Y. WET. SANDY SILT -

ERyTo-FE GM'{WET,TIaygY snr - e-sn-- - - -

I.IRM 1'O VERY STIFF, ORANGE BROWN, SLIGHTLY
MOIST SILT CLAY WITH A FEW CIIERT FRAGMENTS -

SOIL TEST BORING RSCORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 10,2004 BORING NO.: B-13

PROJ. NO.: 3043041043/0001 PAGE 1 OF I

ffiMACTEC

REMARKS: STANDARD PENETRATIONRESISTANCETESTING
PERFORMED USING AN AUTOMATIC II,{MMER.
GROIJND ST]RFACE ELEVATION WAS OBTAINED
FROM SURVEY DATA PROVIDED BY PARSONS
E&C.

II"IIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSUNTACT COXOTTIONS AT TITE D@LORATION
I,OCATION. SUBSUNPACE COITOITIONS AT OTHER
IJOCATIONS AND AT OTHER TIMES MAY DIFFER
INTENFACES BEWTEN STRATA ARE APPRO)flI\{{TE.
TRANSMONS BETWEEN STRATA MAY BE GRADUAL.
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SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
S\']\4BOLS AND ABBREVIATIONS BELOW.

L
E
U
E
N

ORANGE-BROWN. SILTY CLAY WITH ROCK
FRAGMENTS (ROUNDED GRAVEL AND CHERT)

REFUSAL AT I 8.

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF

EXPLORATiON. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT TIIE D(PLORATION
LOCATION, SUBSURFACE CONDITIONS AT OTTIER
LOCATIONS AND AT OTHER TIMES MAY DIFFER,
INTERFACES BEWEEN STRATA ARE APFROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 11,2004 BORING NO.: A-1

PROJ. NO.: 3043041043i0001 PAGE I OF 1

ffi MACTEC
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SOIL CLASSIFICATION
AND REMARKS

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

ROCK FRAGMENTS (ROUNDED GRAVEL AND CHERT)
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AUGER BORING RECORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: Augustll,}A}4 BORINGNO.: A-2

PROJ. NO.: 3043041043/0001 PAGE I OF I

W MACTEC

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. CROUND SURFACE ELEVATION
WAS OBTA]NED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

TIIIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE DPLORATION
LOCATION. SUBSURFACE CONDMONS AT OTHER
LOCATIONS AND ATOTI{ERTIMES MAY DIFFER,
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE ORADUAL.



SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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ORANGE-BROWN. SILTY
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PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August1l,2004 BORINGNO.: A-3

PROJ. NO.: 3043041043i0001 PAGE I O[' I

,W MACTEC

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. GROUND SURFACE ELEVATTON
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

THIS RECORD TS A REASONABLE INTERPRETAT1ON OF
SL'BSURFACE CONDTTTONS AT THE EXPLORATTON
I.oCATION. SUBSIJRfACE CONDITIONS AT OTI{ER
LoCATIONS AND AT OTI{ER TIMES MAY DIFFER.
INTERFACES BFWEEN STRATA ARE APPROXTMATE.
TRANSITTONS BETWEEN STRNTA 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

WN, SILTY CLAY WITH

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. CROLTND SURFACE ELEVAT]ON
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

TH'IS RECORD IS A REASONABLE INTERPRETATION OF
SUBSTJRFACE CONDITIONS AT THE EXPLORATION
LOCATION- SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTI{ERT'IMES MAY DIFFER,
INTERFACES BEWEEN STRATA ARE APPROXIMATE,
TRANSITIONS BETWEEN STRATA MAY BE CRADUAL,

I aucERBoRrNG RECoRD 
I| :: ..'r.: : | . t: .' li

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August11,2004 BORINGNO.: A-4

PROJ. NO.: 3043041043/0001 PAGE I OF 1

wl 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
U

iobb;EE

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. CROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

THIS RECORD IS A REASONABLE INTEMRETATION OF
SUBSURTACE CONDMONS AT TIIE EXPLORATION
LOCATION. SUBSTJRFACE CONDITIONS AT OTTIER
LOCATIONS AND AT OTHER TIMES MAY DIFFER
INTEMACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL-

AUGER BORING RECORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August1l,2004 BORINGNO.: A-5

PROJ. NO.: 3043041043/0001 PAGE 1 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
n

Y WITH A FEW

AT I t.5'

REMARI(S: NO GROUND WATER ENCOLN{TERED AT TIME OF
EXPLORATION. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

THIS RECOR-D IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION, SUBSIJRFACE CONDITIONS AT OTI{ER
I,oCATIONS AND AT OTI{ERTIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXTMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August7l,2004 BORINGNO.: ,{-6

PROJ. NO.: 3043041043i000i PAGE 1 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
G
E
N

REMARI(S: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. CROUND SUMACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

TT{IS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDMONS AT T}IE EXPLORATION
LOCATION, SI.]BSURIACE CONDITIONS AT OTIIER
LOCATIONS AND AT OTI'ER TIMES I4AY DTFFER,
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANS1TIONS BETWEEN STMTA MAY BE GRADUAL.

PROJECT: TVA - Gallatin Ash Disoosal Area

DRILLED: Augustl1,2004 BORINGNO.: A-7

PROJ. NO.: 3043041043/0001 PAGE I OF 1

W MACTEC



SOIL CLASSIFICATION
AND REMARKS

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

L
E
a-l
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BROWN, SILTY CLAY WITH ROUNDED
CHERT FRAGMENTS

BORINGTERMINA
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PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 11,2004 BORINGNO.: A-8

PROJ. NO.: 3043041043/0001 PAGE I OF I

W MACTECI

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. CROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C,

TI{1S RECORD IS A REASONABLE INTERPRETATION OF
SIJBSTJRFACE CONDITIONS AT THE EXPLORATION
LOCATION, SLtsSURFACE CONDMONS AT OTHER
LOCATIONS AND ATOTHERTIMES MAY DIFFER.
INTERIACES 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 ABBREVIATIONS BELOW.

L
E
U
E
N
U

BORING TERMINATED AT 15.0'

AUGER BORING RECORD.:i

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 13,2004 BORING NO.: A-9

PROJ. NO.: 3043041043/0001 PAGE 1 OF I

W MACTEC

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATiON. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDMONS AT TTIE EXPLORATION
LOCATION. SUBSIJRFACE CONDITTONS AT OTI{ER
I.OCATIONS AND AT OTHERTIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSMONS BETWEEN STRATA MAY BE CRADUAL.
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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

i^iob
;EE

ILTY CLAY / CLA

NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

hecked By: H.A.B

THIS RECORD IS A REASONABLE IMERPRETATION OF
SUBSIJRFACE CONDITIONS AT T}IE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND ATOTIIERTIMES MAY DIFFER,
INTERFACES BEWEEN STRATA ARE APPROXTMATE-
TRANSITIONS BETWNEN STRATA MAY BE GRADUAL.

AUGER BORIIIIG RECOBD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: Augustl3,2004 BORINGNO.: A-10

PROJ. NO.: 3043041043/0001 PAGE I OF 1

W MACTEC
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SOIL CLASSIFICATION
AND REMARKS

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

L
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N
D

AUGER BORING RECORI)

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 13,2004 BORINGNO.: A-11

PROJ. NO.: 3043041043/0001 PAGE I OF I

W MACTEC

REMARKS: NO GROUND WATER ENCOLTNTERED AT TIME OF
EXPLORATION. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

TIIIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDMONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DTFFER,
INTERFACES BEWEEN STRATA ARE APPROXIMA]E.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.



SOIL CLASSIFICATION
AND REMARKS

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

L
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E
N
D

LIGHT BROWN TO BROWN, SIL
CHERT FRAGMENTS
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PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August13,2004 BORINGNO.: A-12

PROJ. NO.: 3043041043i0001 PAGE 1 OF 1

w MACTEC

E
L
E

(f0
523.0

REMARKS: NO GROUND WATER ENCOUNTERED AT TIME OF
EXPLORATION. GROLJND SURFACE ELEVATION
WAS OBTA]NED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

ked By: H.A.B.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSTJRFACE CONDITIONS AT TTIE EXPLORATION
LOCATION. STJBSURFACE CONDITIONS AT OTHER
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 ABBREVIATIONS BELOW-

L
E
U
E
N
D

, CLAYEY SILT /

REMARKS: NO GROLN{D WATER ENCOUNTERED AT TIME OF
EXPLORATION- GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C,

ked By: H.A.B

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDMONS AT THE EXPLORATION
LOCATION. SIIBSIJRFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TTMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE,
TRANSITIONS BFTWEEN STRATA MAY BE GRADUAL,

AUGER BORING RECORI)

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 13,2004 BORING NO.: A-13

PROJ. NO.: 3043041043100A1 PAGE I OF 1

W MACTEC
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SOIL CLASSIFICATION
AND REMARKS

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

L
E

D
N

AT 12.0'

E
L
E

(fi)
575.0

REMARKS: NO GROUND WATER ENCOLINTERED AT TIME OF
EXPLORATION. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C.

TH]S RECORD IS A REASONABLE 1NTERPRETATION OF
SIJBSI.]RFACE CONDITIONS AT TIIE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER,
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE CRADUAL.

AUGER BORING RECORD

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: August 13,2004 BORINGNO.: A-14

PROJ. NO.: 3043041043/0001 PAGE 1 OF I

ffi MACTEC



SOIL CLASSIFICATION
AND REMARKS

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.
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ASH WITH SILTY CLAY
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PROJECT: TVA - Gallatin Ash Disoosal Area

DRILLED: August 10,2004 BORINGNO.: A-20

PROJ. NO.: 3043041043/0001 PAGE 1 OF 1

W MACTE,C

REMARKS: NO GROL]ND WATER ENCOLINTERED AT TIME OF
E)GLORATION. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C BASED ON AVAILABLE
TOPOGRAPHIC MAP.

TIIIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSI'RFACE CONDITIONS ATTHE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTIIERTIMES MAY DIFFER.
IN]ERFACES BEWEEN STRATA ARE APPROXIMATE,
TRANSITIONS BETWEEN STRATA MAY BE GMDUAL.



SOIL CLASSIFICATION
AND REMARKS

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

L
E
G
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N
D

SAMPLES

ORANGE-BROWN, SILTY

L AT t0.0'
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AUGER BORING RECONP

PROJECT: TVA - Gallatin Ash Disposal Area

DRILLED: Augustl0,2004 BORINGNO.: A-21

PROJ. NO.: 3043041043i0001 PAGE I OF I

,ffi MACTEC

REMARKS; NO GROL]ND WATER ENCOUNTERED AT TIME OF
EXPLORATION. GROUND SURFACE ELEVATION
WAS OBTAINED FROM SURVEY DATA PROVIDED
BY PARSONS E&C BASED ON AVAILABLE
TOPOCRAPHIC MAP.

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION, SUBSURFACE CONDTTIONS AT OTHER
LOCATIONS AND AT OTTIER TMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE,
TRANSITIONS BETWEEN STRATA MAY BE CRADUAL.
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OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 3043041043101 Date Loggedz 8116/04

Observation Trench Number: OT-1 Surface Elevation: 576.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 3.5
Tan to light brown clayey silt / silty clay with
some rock fraarrents

Remarlis and Notes: Observation trench terminated at 3.5 feet. Ground surface elevation was
obtained from survey data provided by Parsons E&C.

Prepared/Date: CT J 8/3 | /04
Checked/Date: HAB 9 18/04

PreparedlDate: CTJ 8/3 | /04
Checked/Date: HAB 9/8/04

OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 304304104310I Date Loggedz 8lL6/44

Observation Trench Number: OT-2 Surface Elevation: 545.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 2.0 Light graylsh brown silt with rock fragments

2.0 2.5 Limestone bedrock frasments

Remarks and Notes: Observation trench refusal at 2.5 feet. Ground surface elevation was
obtained from survey data provided by Parsons E&C.
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OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area Logged By: Todd Justice

Project Number: 3043041043101 Date Loggedz 8116104

Observation Trench Number: OT-3 Surface Elevation: 526.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 2.0 Light brownish gray silt with rock fragments

Remarks and Notes: Observation ftench refusal at 2.0 feet. Ground surface elevation was
obtained from survey data provided by Parsons E&C.

Prepared/Date: CTJ 8131 104

Checked/Date: HAB 9/8/04

Prepared/Date: CTJ 8/31/04
CheckedlDate: HAB 9/8/04

OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area Logged By: Todd Justice

Project Number: 3A43041043101 Date Logged: 8116/04

Observation Trench Number: OT4 Surface Elevation: 528.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 4.5 Reddish brown to gray silty clay

Remarks and Notes: Observation trench terminated at 4.5 feet. Ground surface elevation was
obtained from survey data provided by Parsons E&C.
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OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 3043041043 /01 Date Loggedz 8l16101

Observation Trench Number: OT-5 Surface Elevation: 528.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 3.5 Reddish brown, brown, and gray sandy clay

J.) 4.0 Shale and limestone bedrock frasnents

Remarks and Notes: Observation hench refusal at 4.0 feet. Ground surface elevation was

obtained from survey data provided by Parsons E&C.

OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: ToddJustice

Project Number: 3043041043 /01 Date Loggedz 8116/04

Observation Trench Number: 0T-6 Surface Elevation: 536.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 4.0 Orange-brown sandy clay

Remarks and Notes: Observation tench terminated at 4.0 feet. Ground surface elevation was

obtained from survey data provided by Parsons E&C.
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OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 3043041043/01 Date Loggedz 8lJ6lA4

Observation Trench Number: OT-7 Surface Elevation: 530.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 5.0 Orange-brown and gray sandy silty clay

Remarlis and Notes: Observation hench terminated at 5.0 feet. Ground surface elevation was

obtained from survey data provided by Parsons E&C.
PreparedlDate: CTJ 8l3ll04
Checked/Date: HAB 9/8/04

Prepared/Date: CTJ 8/31/04
Checked/Date: HAB 9/8/04

OBSERVATION TRTNCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 3043041043 I 0l Date Loggedz 8116104

Observation Trench Number: OT-8 Surface Elevation: 525.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 5.0 .Orange-brown and gray sandy silty clay

Remarks and Notes: Observation trench terminated at 5.0 feet. Ground surface elevation was

obtained from survey data providedby Parsons E&C.
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OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 3043041043101 Date Loggedz 8/16104

Observation Trench Number: OT-9 Surface Elevation: 542.0

Depth (Feet)

Stratum DescriptionX'rom To

0 0.5 Topsoil

0.5 6.5 Orange-brown and gray silty clay

Remarks and Notes: Observation ftench terminated at 6.5 feet. Ground surface elevation was
obtained from survey data provided by Parsons E&C.

Prepared/Date: CTJ 8/3 l/04
Checked/Date: HAB 9/8/04

PreparedlDate: CTJ 8/31104
Checked./Date: }tAB 918104

OBSERVATION TRENCII LOG

Project Name: TVA Gallatin Ash Disposal
A.rea

Logged By: Todd Justice

Project Number: 3043041043 l0l Date Loggedz 8/16/04

Observation Trench Number: OT-10 Surface Elevation: 5 13.0

Depth @eet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 5.0
Orange-brown and grayish brown clayey silt /
silty clay

Remarks and Notes: Observation tench refusal at 5.0 feet. Ground surface elevation was
obtained from survey data provided by Parsons E&C.
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OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area Logged By: Todd Justice

Project Number: 3043041043101 Date Loggedz 811,6104

Observation Trench Number: OT-11 Surface Elevation: 501.0

Depth (Feet)

Stratum DescriptionFrom To

0 0,5 Topsoil

0.5 2.0 Light brown to tan silt with rock fragments

Remarks and Notes: Observation fench refusal at 2.0 feet. Ground surface elevation was
obtained from survey data provided by Parsons E&C.

Prepared/Date: CTJ 8/31 104

Checked/Date: I{AB 9/8/04

Prepared.iDate: CTI 8l3l /04
Checked/Date: HAB 9/8/04

OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area Logged By: Todd Justice

Proj ect Number: 3043041043 l0l Date Loggedz 8/16/04

Observation Trench Number: OT-12 Surface Elevation: 598.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 3.5 Orange-brown silty clay

Remarks and Notes: Observation trench terminated at 3.5 feet. Ground surface elevation was

obtained from survey data provided by Parsons E&C.
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OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 3043041043 l0l Date Logged: 8/16104

Observation Trench Number: OT-13 Surface Elevation: 582.0

Depth (Feet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 5.0 Orange-brown silty clay

Remarks and Notes: Observation hench terminated at 5.0 feet. Ground surface elevation was

obtained from survey data provided by Parsons E&C.
Prepared/Date: CTI 8/31 104

Checked/Date: HAB 9/8/04

Prepared/Date: CTJ 8131 104

Checked/Date: HAB 9/8/04

OBSERVATION TRENCH LOG

Project Name: TVA Gallatin Ash Disposal
Area

Logged By: Todd Justice

Project Number: 3043041043 l0I Date Loggedz 8116/04

Observation Trench Number: OT-14 Surface Elevation: 589.0

Depth (f,'eet)

Stratum DescriptionFrom To

0 0.5 Topsoil

0.5 5.0 Orange-brown and brown silty clay

Remarks and Notes: Observation trench refusal at 5.0 feet. Ground surface elevation was

obtained from survey data provided by Parsons E&C.
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I 1.0 rNTRoDUcnoN
I

I This report presents the results of a peizo cone penetrometer testing (CPTU) program

I caried out at the Gallatin WA Plant located south of Gallatin, Tennessee. The work was
performed under subcontract to MACTEC, Inc. of lfronrille, Tennessee. The CPTU

I program took place during a single day period, on September 8n', 2004.

ti A total of eight soundings were completed at seven different sounding locations. The CPT

I testing was perbrmed to evaluate in situ geotechnicalcriteria.

I
CPT sounding locations were selected and numbered under the direction and supervision

I of MACTEC personnel (Messrs. Todd Justice and Hussein Benkhayal).
I
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2.A FIELD EQUIPMENT AND PROCEDURES

2.1 CONE PENETMTION TESTING

The cone penetrometer tests were canied out using an integrated electronic piezo cone
manufactured by ConeTec in Vancouver, Canada. The piezo 

^cone 
used was a

compression model cone penetrometer with a 15 crn'tip and a225 cm'friction sleeve. The
cone is designed with an equal end area friction sleeve and a tip end area ratio of 0.85.
The piezo cone dirnensions and the operating procedure were in accordance with ASTM
Standard D-5778-95. A diagram of the cone penetrometer used for this project is shown as
Figure 1.

Pore pressure filter elements, made of porous plastic, were saturated under a vacuum
using glycerin as the saturating fluid. The pore pressure element was six millimeters thick
and was located immediately behind the tip (the Uz location) for all soundings.

The cone was advanced using a 25 ton, unitized, truck-mounted cone penetration rig. The
following data were recorded onto magnetic media every five centimeters (approximately
every two inches) as the cone was advanced into the ground:

- Tip Resistance (Qc)
- Sleeve Friction (Fs)
- Dynamic Pore Pressure ([Jt)

The field data recorded is included on the attached diskette (appendix D).

Before each sounding a complete set of analog baseline readings are taken with a multi-
meter and compared with the digitized value on the computer screen. This provides a
check on the analog to digital conversion board.

Evaluation of the analog baselines is key to consistent readings. The baseline data should
be stable and should not wander excessively during the course of a sounding. Baseline
data can be used to apply mnections to the cone data where necessary. For this projec't,

the baseline shift from sounding to sounding was small, typically less than O.1o/o of full
scale, and no data conedionswere applied.

ConeTec, NarJersey
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Triaxial Geophones
or Accelerometer
(vp & vr;

Load Cells

Porous Filter
Element

lnclinometer (l)

Thermistor (T)

Friction Sleeve (Fs)

Pore Pressure
Transducer (U)

Cone Tip (ac)

FIGURE 1 - TYPICAL CONE PENETROMETER

ConeTec, NaruJersey
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2.2 PORE PRESSURE DISSIPATION TESTS

\Men cone penetration is stopped, the piezo cone essentially becomes a piezometer.

\A/hile stopped, pore water pressures are automatically recorded at five-second intervals

and the readings are stored in a dissipation file (.ppd). Dissipation data can then be plotted

onto a dissipation curve consisting of pore water pressure (U) verses time (t). The shapes

of dissipation curves are very useful in evaluating soil type, drainage and in situ static water

level.

A flat curve that stabilizes quickly (i.e. less than 30 seconds) is typical of a free draining

sand. ln this case, the final measured pore water pressure is the static in situ water
pressure.

Soils that generate excess dynamic pore water pressure during penetration will dissipate

this excess pressure when penetration stops. The shape of the dissipation curve and the

time of dissipation can be used to estimate Cr,, the coefficient of consolidation that can in
tum be used to calculate K, the horizontalpermeability.

Figure 2 shows some idealized shapes of various pore water pressure dissipation curves.

The reader is refened Robertson et. al., 1990 to reference dissipation test data analytical

teclrniques.

t 1'--

I
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Estimation of Ground Water Table
from CPT Dissipation Tests

*- 
Pore Pressure (u)
measured here

Dcone - Depth of Cone

Qnater - Depth to WaterTable
Hwater - Head of Water

D$petirr of Poc PrsuE (u) in NC Ctry

Dsipstion of P@ P|esE (u) in Ssd

Disipslbn of Pde P'wE (u) In Drc S&d.
CliHiw Sm ad Hsvily OC Clqt

Water Table Calculation

Dwater = Dcone- Hwater
where Hwater = Ue (depth units)

Userul conversion Factors: 
1# = 3.133T",, =illiT' 

(water)

1m = 3.28 feet

FIGURE 2. TYPICAL DISSIPATION TESTS

ConeTec, Nant Jersey
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3,0 CONE PENETRATION TEST DATA AND INTERPRETATION

3.1 AMLYSIS OF PIEZOCONE DATA - GENERAL

A total of eight CPT soundings, involving 1185.5 feet of testing, were completed at seven
locations.

The interpretation of cone data is based on the relationship between cone bearing, Qc,
sleeve fiction, Fs, and penetration pore water pressure, U. The friction ratio, Rf , (sleeve
friction divided by cone bearing) is a calculated parameter which is used to infer soil
behavior type. Generally, saturated cohesive soils have low tip resistance, high friction
ratios and generate large excess pore water pressures. Cohesionless soils have higher tip
resistances, lower friction ratios and do not generate significant excess pore water
pressure.

The interpretation of soils encountered on this project was canied out using conelations
developed by Robertson et al., 1986. lt should be noted that it is not always possible to
clearly identifu a soil type based on Qc, Fs and Ut. Occasionally soils will fall within
different soil categories on the classification cfrarts. In these situations, experience and
judgment and an assessment of the pore pressure dissipation data should be used to infer
the soil behavior type. Computer tabulations of the interpreted soil types along with certain
other geotechnical parameters for each cone hole is presented in Appendix B.

Each of the parameters measured in the sounding is discussed briefly below. A detailed
explanation of CPTU testing and interpretation of the results can be found in "Guidelines for
Geotecfrnical Design Using CPT and CPTU' by P. K Robertson and R, G. Campanella,
listed in the references.

I/P RESISTANCE (Q"): The resistance to penetration, measured at the cone tip, provides
an accurate profile of subsurface strata. The reorded tip resistance is a composite of the
penetration resistance of the soils located five to ten cone diameters (7 to 14 inches) in
front of and behind the tip. The actual resistance "sensed" by the tip depends on the soil
properties and on the relative stiffiress of the layers encountered. Tip resistance is often
conected for pore pressure effects wfren testing in soft saturated cohesive soils.

For this project the conection was made and the tip resistance shoivn, Qt is the conected
tip resistance.

The conection used is: Qt = e" + (1-a)U
\Mtere: Qt= conected tip resistance

Qc= measurcd tip resistance
a = net arca ratio forcone (0.85 forthis projec{)
U = dynamic pore water pressurc measured behind tip

ConeTec, NarJensey
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SLEEVE FR/CI/ON (F") The resistance recorded on the friction sleeve, is a measure of
the remolded strength of the soil. Values of sleeve friction in very soft soils (such as peat)

may fluctuate due to the measured force being small relative to the capacity of the
measuring load cell.

FRICTIAN RAftO (Rr) The ratio of sleeve friction to tip resistiance expressed as a
percentage, is an indicator of soil type. Cohesive soils generally have friction ratios that
are greater than two, while sands and non-plastic silts have friction ratios that are lower
than two.

PORE PRESSURF (U) Dynamic pore water pressure is measured during penetration.
(dynamic pore water pressure data can be found in the .cor, .ifi (importable) and .ifp
(printable) files). Static pore water pressure is measured when cone penetration is stopped
(static pore water pressure data can be found in the .ppd files). The measured dynamic
pore water pressure changes with the location of the porous filter and negative readings
are possible when the filter is located behind the tip.

It is important to note that the CPT classifies soil by physical behavior, not by grain size;
therefore, the CPT classification should be verified against samples obtained from a
conventional drilling program. While the CPT soil classification may not always be
accurate in terms of the adual label it applies to a particular soil, it is very accurate in
grouping soils with similar meclranical properties.

Table 1 presents a summary of CPT soundings, including sounding depths.

3.2 CONE PLOTS

The data from each sounding was plotted using the computer program ScreenZ. The plots
are included in Appendix A. ScreenZ was developed by ConeTec Inc. and it incorporates
soil behavior type (SBT) classification as part of the plot. The soil classification is based on
the classification chart reproduced chart in Appendix B.

3.3 PORE PRESSURE DISSIPATION TEST RESULTS

\Mren conducting CPT investigations, a total of three meaningful pore water pressure
dissipation tests were collected. Psre water pressure dissipation data are collecfed and
automatically recorded during pauses in penetration. The pore water pressure data is
recorded at five second intervals. Two pore water pressure dissipation tests were
completed to determine approximate water table depths wtrich were used in generating the
tabular data for the projec;t.
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One longer pore water pressure dissipation tests were completed to determine hydraulic
conductivities and consolidation parameters.

3.4 CPT DATA PROCESSING

The elec;tronic data files were processed using the program CPTSumm. CPTSumm is a
program developed by ConeTec to calculate common engineering parameters from CPT

data. The processed data files are aftached in Appendix B. The files are also included on
the data disk. The calculations used are summarized in the table at the front of the
Appendix. Each calculation is derived according to the referenced article.

For this project, the depth to ground water was determined from pore water pressure

dissipation data collected during the program. The exact depth used is noted in the header
of each .xls, .nli and .nlp files.

3.5 DATA DISK

One data disk is included in Appendix D. The disk includes all of the CPT, dynamic and

static pore water pressure and tabular data.
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1990, .Guidelines for Interpretation of CPTU Test Data for detennination of
consolidation and permeability Parameters for Soils, Report prepared by ConeTec
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ConeTec
Geotechnical and Environmental Site lnvestigation Contractors

ConeTec CPT lnterpretations as of January Z, lggg (Release 1.00.{gl

ConeTec's interpretation routine should be considered a celculator of curent published CPT conelations
and is subject to change to reflect the cunent 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 cunent
literature is strongly recommended.

The CPT interpretations are based on values of tip, sleeve fridion and pore pressure averaged over a
user specified interval (typically 0.25m). Note that Qt is the recorded tip value, Qc, conected for pore
pressure effects. Since all ConeTec cones have equal end area fristion sleeves, pore pressure
corrections to sleeve friction, Fs, are not required.

The tip conection is: Qf = Qc + (1-a) o tJd

where: Qf is the conected tip load
Qc is the recorded tip load
Ud is the recorded dynamic pore pressure
a is the Net Area Ratio forthe cone (typically 0.85 for ConeTec cones)

Effective vertical ove$urden 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). The stress calculations use unit weights assigned to the Soil
Behaviour Type zones or from a user defined unit weight profile.

Details regading the interpretation methods for all of the interpreted parameters is given in table 1. The
appropriate references refened to in table 1 are listed in table 2.

The estimated Soil Behavior Type is based on the charts developed by Robertson and Campanella
shown in figure 1.

Table I CPT Interpretation Methods

I
I
I
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I
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Interpreted
Parameter

Description Equation Ref

Depth mid layer depth

Avgat Averaged conec{ed tip (Qt)
AvgQt =!tQr,

AvgFs Averaged sleeve friction (Fs)
AvgFs=12f"

n i-r
AvgKr A\reEged tnction ratio (RD

AwRf =lWo.AvgFs
AvpQt

AvgUd Averaged dynamic pore pressure (Ud)
Avs(Jd =LtUd,

n t-l
$tt ltofl tsenavpr Type as defined by Robertson and Campanella 1
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u.wt Unit Weight of soil determined from:
1) uniform value or
2) value assigned to each SBT zone
3) user supplied unit weight profile

TStress

EStress

Total vertical overburden stress at mid layer depth
TStress=ZT,h,

i=l

where 7 is layer unit weight
ii is layer thickness

Effective vertical overburden stress at mid layer depth EStress = TStress -Ueq
Ueq

Cn

Equilibrium pore pressure determined from:
1 ) hydrostatic from water table depth
2) user supplied profile

?

3

SPT Noo overburden conection factor Ci=1; i''s- 
"

where or'is in N
0.5<cn<2.0

Noo

tl'ttl*

SPT N value at 60% energy calculated from QUN ratios assigned to each
SBT zone

SPT N6o value corected for overburden pressure Nl66=Q77 ofrl*

A(Nl)or Equivalent Clean Sand Conection to (Nl)oo K"""
A(JVr)fl = -:r (./Vl)5s

r-lpr

Where: lGpr is defined as:

0.0 for FC < 5%
0.0167 o (FC - 5) for 5% < FC < 35%
0.5 for FC > 350,6

FC - Fine Content in %

7

(Nl )uo* Equivalent Clean Sand (Nl)60 (N1)oo*= (Nl)eo + A(N1)60 7

Su

k

Undrained shear strength - NK is use selectable
su =Qt 

- o'
Nb

2

Coefficient of permeability (assigned to each SBT zone) o

Bq

bin

-nfn

i.iBi;

Pore pressure parameter ^NtzQ=-::-
Vt- ov

2

-4Normalized Qt for Soil Behavior Type classification as defined by
Robertson. 1990

gn=Qt-f'
6t

Normalized Rf for Soil Behavior Type classification as defined by
Robertson,1990 Rfn=100o/oo -!L-" Qt- o,

4

Normalized Soil Behavior Type (slightly modified from that pubtishd by
Robertson, 1990. This version includes all the soil zones of the original
non-normalized SBT chart - see figure 1)

4

5Qcl Normalized Qt for seismic analysis

Dimensionless Normatized Qt1

qc1 = qc r (Palo")o 5

where: Pa ; atm. pressure

QclN qclN=qcl /Pa
where: Pa = atm. pressure

CoNETECIF
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AQcl N1

Qc1 Ncs

lc--. -

FC- -'-

piir -"'

Equivalent clean sand conection *.
LaclN= '-cPr .aclN

l-[cr

Where: Gpr is defined as:

0.0 for FC < 5%
A.O%7 . (FC - 5) for 5% < FC < 35%
0.5 for FC > 35%

FC - Fines Content in %

5

Clean Sand equivalent Qcl N qclNcs=qclN+4cIN 5

;-c

8-

''t -

{

Soil index for estimating grain characteristics Ic :"tii.,ii - nsat' i ios F i i,ill' f'"
Fines content (%) FC:i.is;iC'51:b.i -" -

FC=1A0forlc> 3.5
FC=0 for lc < 1.26
FC = 5% if 1.64 < Ic < 2.6 AND Rfn<0.5

Friction Angle Campanella and Robertson
Durunoglu and Mitchel
Janbu

Dr

ocn .
State

PqFne-tqr
CRR

Relative Density

6ver Consolidation Ratio

Ticino Sand
Hokksund Sand
Schmertmann 1976
Jamiolkowski - All Sands

1

I

Cyclic Resistance Ratio 7
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CPT Interpretations
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2

3

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

Robertson, P.K and Campanella, R.G., 1989, "Guidelines for Geotechnical Design Using CPT and
CPTU', UBC, Soil Mechanics Series No. 120, Civil Eng. Dept., Vancouver, B.C., Canada

4 Robertson, P.K., 1990,'Soil Classification Using the Cone Peneiration Tesf, Canadian Geotechnical
Journal, Volume 27.

5 Robertson, P.K and Fear, C.E., 1995,'Liquefac'tion of Sands and its Evaluation", Keynote Lecture, First
Intemational Conference on Earthquake Geotechnical Enginnering, Tokyo, Japan.

6

-

I

b-

ConeTec Internal Report

Robertson, P.K. and Wride, C.E., 1997,'Cyclic Liquefaction and its Ewluation Based on SPT and CPT"
NCEER Workshop Paper, January 22, 1997

Wride, C.E. and Robertson, P.K, 1997, 'Phase ll Data Review Report (Massey and Kidd Sites, Fraser
River Defta)", Volume 1 - Data Report (June 1997), University of Alberta.

Plewes, H.D., Davies, M.P. and Jefferies, M.G., 1992, .CPT Based Screening Procedure for Evialuating
Liquefaction Susceptibilitf,45th Canadian Geotechnical Conference, Toronto, Ontario,
October 1992.
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ConeTec fnc. - CPT Interpretation
!-ierpreLation Output - Release 1.00

Nor 04-091-3-1621--1007
uoo No: 04-743
ClienE: IqACTEC, Inc.
Project: TVA Plant, Gallatin, TN

Site: cPT- 03

Locatfon: rvA Ptant
Cone: 20 TON AD153

CPT Dat.e: 04/08/09
CPT Time: I4rL4
CPT File: 783CPO03 . COR

Northing {m}:
Easting (m),
Elevation (m):

0. 000
0.000
0.000

Page:

I
I

Water Table (m): 2.74 (ft); 9.0
Unit Weight of Wat.er (default) : 62.40 kN/m^3
Su Nkt used: 12.50 Su/p, (nc): 0.30
Averaging fncrement. (m): 0.10
Phl Method Robertson and Campanella, 1983

,lamiolkowski - A11 Sands
1.20

Used Unj,t Weights Assigned t.o Soit Zones
values of l'-089 or UnDef are print.ed for parameEers Ehat are not valid for the mat.erial Eype (sBT)

Dr Method :

State Parameter M:

DepEh AvgQt AvgFs AvgRf Avgud SBT U.Wt. Tstress Estress Ueg
I (fL) (rsf) (r.sf) (?) (fr) pcf (rsf) (tssf) (rsf)
r----------
I 0.1G .8.7 0.01 0.1r- o.o 1 r-11.4 0.01 0.01 0.00

0.03
0.05
0.07
0.09
0.11
0.13
0. 15

0.17
0.19
0.2t
0.23
o.25
0.28
0.30

0.34

N60 (N1) 50 Su CR-R

/L1^..,^ /tts \
\!rvw-/ rL/ \LDU

0.49 4r.4 0 .01 0. 02 _0.1 I
I o.82 LL'1 .2 0.36 0.31 _0.1 9

- ,.'' .L5 150.5 0.57 0.35 _0.1 9
.II h-.- ]8 189.5 0.76 0.40 -0.3 9

1.80 202.7 0.78 0-39 _0.3 9

- 
2.r3 231.0 o.94 0.4L _0.3 g

I 2.46 2zg .B 1. oo 0.43 - 0.3 s

I 2.79 29g.0 1.43 o.4s -o.s 10
3.r2 408.9 L.7L 0.42 _0.2 10
3.44 505.2 2.99 0.59 _0.5 10

I 3.77 470.4 3.25 0.69 _0.2 l-0
I 4. ro Gi-o. 9 3 . s3 o. s9 -0.4 10

4.43 8?1. t 5.52 0. 53 _o .7 l-o

I
I
I
t
t

4.76 859.9 LL.52 L.32 4.4 g

5.09 775.6 7 .97 1.03 1.0 10
5.4L 845.9 5.52 0.65 22.4 10

120 .9

t27 .3
L27 .3
r27 .3
!27 .3
r27 .3
L27 .3

1,27.3
r27 .3

0. 03

0.05
0.07
0.09
0. Lt
0.13
0.t5
o.r7
0.19
0.2L
0.23
0.25
0.28
0.30
0.32
0.34

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2.00 4.2 8.4
2.00 9.9 19.8
2.00 22.4 44.9
2 .00 30. I 61.5
z.vu Jo.J 12-6

2.OO 38 . 8 7'1 .7
2.00 44.2 88.5
2.00 44.O 88.0
2.00 47 -6 95. l-

z.vv o5-J IJU.5

2 .00 80.6 l_51.3
2 .00 '15 .L 150.2
1.98 97 .5 193.4
I gt 1?q n )aq 1

L.a+ IOO.O lub-4

1.78 123.8 220.I
r5f,. u z5z -5

0.70 0.00
UnDef 0.13
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0. 00

UnDef 0.00
UnDef 0. 00

UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0. 00

UnDef 0.00
UnDef 0.00

-tI\...'
I

I
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ConeTec Inc. - CPT Int.erpret.ation
Interpretation Output - Release 1.00.19M
Run No: 04-0913-1-521-f00?
,rab No: 04-783

lnt: MACTEC, Inc.
r.oject: TVA Plant, callat.in, TN

SiEe: CPT-03
lOCaLfOn: M Pfant
Cone r 20 TON 4D153
cPT Date | 04/OS/09
CPT Time: 14:!4
CPT File: 783CP003.COR
Northing (m):
Easting (m) :

Elevation (m):

0.000
0.000
0.000

t
I

Water Table (m): 2.74
UniE Weight of WaE.er (defaul-E.) :

Su Nkt used: 12.50 Su/P'

(ft) : 9.0
62.40 kN/m^3

(nc): 0.30

Dr Met.hod :

SEat.e Parameter M:

Averagj-ng Increment (m) 0.10
Robertson and Campanella, 1983
Jamiolkowski - A11 Sands

!.20

Phi Method

Used Uni!. Weights Assigned t.o Soil Zones
Values of 1.0E9 or UnDef are printed for paramet.ers that. are not valid for the material type (SBT)

I Depth k
(ft) (cm/s)

Bq SBTn QclN DeltaQclN Qc].Ncs !c fna
(+) (Des)

Dr
G)

ocR stsare Del- {n1) 50 (Nl) 5ocs
Param

0.49
0. 82

t-15

L.48
6U

t,-T--J
2 .46
2.79
3.L2
3 .44
3.77
4 .10
4.43
4.'76
5.09

t
t
I
t

1.08-0? 0.00 953.5
5. 0E-03 0.00 L000. 0

5. 0E-02 0.00 L000.0
5. 0E-02 0.00 1_000. 0

5.0E-02 0.00 1000.0
5. 0E-02 0.00 1000.0
5.08-02 0.00 1000.0
s. 0E-02 0.00 1000. 0

5.0E+00 0.00 l-000.0
5. 0E+00 0.00 1000.0
5. 0E+00 0.00 1000.0
5.0E+00 0.00 1-000.0
5.0E+00 0.00 L000.0
5.0E+00 0.00 1000.0
5.0E-02 0.00 1000.0
5.08+00 0.00 l-000. 0

5.0E+00 0.00 1000. 0

0.0 t5.7
0.0 79.3
0.0 224.5
0.0 307.6
0 . 0 362.9
0.0 388.3
0.0 442.5
0.0 440.2
0.0 570.7
0.0 783 .2
0.0 967 .6
0.0 901-.0
0.0 11?0. r,

0.0 1625.2
0. 0 1565.4
0.0 1349.4
0.0 1425.4

10. 0 unDef
l-. 0 -0. 07

1. 0 -0 .29
1. 0 -0.30
1.0 -0.31
1. 0 -0.31
1. 0 -0.31
l-.0 -0.32
r.u -u.15
1 n -n ?t

1. 0 -0.35
1.0 -0.36
l-.0 -0.35
r,.0 -0.35
1.0 -0.44
1.0 -0.41
r.0 -0.35

0. l_2

0 .02
0.31
0.35
0.40
0.39
0.41
0.43
0.48

0.59

0.59

r.32
1.03
0.65

ab - /

79.3

307.5

388.3

570.7
783.2

901.0
11"70. r

1565 .4
1 349 .4
L425.4

UNDEI

92.5
95.0
9s.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
95.0
9s.0
95.0
95.0
9s. 0

95.0

t-0

L0

10

t0
t0
l0
10

10

t_0

L0

l0
t0
t-0

L0

9

LO

0.0 UnDef
0.0 50

0.0 50

0.0 50

0.0 s0
0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

1.8 50

0.5 50

0.0 50

0.0 8.4
0.0 19.8
0.0 44.9

0.0 72.6
0. 0 7'1 .'l
0.0 88.5
0.0 88.0
0. 0 95.1
0.0 130:5
0. 0 161.3
0.0 L50.2
0. 0 193 .4
0.0 265.1,
0.0 306.4
0. 0 220.r
0.0 232.5

I
I
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ConeTec Inc. - CPT lnt.erpretation
Interpretation Output - Release 1.00.19M
PlnNo: 04-0913-1621-1029

No: 04-783
L-rent.: MACTEC, Inc.
Project: TVA Plant., caLl"atin, TN

Site: CPT-3A
Locati-on: TVA P1ane

20 TON AD153

cPT Date: 04/08/09
CPT lime: 1"424\
CPT File: 783CP03A.COR

NorEhing (m):

Eastj-ng (m) :

Elevation (m):

0.000
0.000
0.000

Page:

I water Table (rn) : 2-74 (ft): 9.0
I Unit Weight of Water (default): 62,40:<fg/m^:

Su Nkt used: 12.50 Su/P, (nc) : 0.30
Averaging Increment (m): 0.10

I Phi Met.hod :

Dr Method :

Stat.e Paramet.er M:

RoberLson and Campanel]a, t9g3
Jamiol-kowski - A11 Sands

r.20
Used Unit Weight.s Assigned to Soil Zones
values of 1.0E9 or unDef are printed for parameters that. are not valid for the materiaL type (sBT)

Depth AvgQt. AvgFs
(fL) (tsf) (rsf)

AvgRf Avgud
(?) (fr)

U.Wt. Tstress
pcf (Lsf) Ifef\ /ts<f\

N60 (N1) 60 Su CRR

{b1ows/fr) (rsf)
SBT Ctl

0.16
0.49
0-82
1.15

,'/*' 48

: l0
z.t3

2.79
3.L2
3.44

4 .10
4.43
4.76
5.09

5.74
6.07
6 ,40
6.'73
?.05
7.38
7.79
8.20

8.85
9.1-9
9.51
9.84

10.17
10.50
10.83
1l-.15
1l-.48

/ Q]

.14
L2.47
12.80

I
I
I
I
I
I
t
I
I
I

19.0
51.9
83.8

r0?. L

fal ,5

111. ?

105.1
101.3
161.9
L75.4
139.8

49 .7
44 .0
42.7
29.5
15 .6

97 .0
'76.5

58.0
36.5
29.5
3't .6
50.6
Jv.a
1-6.9
7.4
5.4
8.4

25.4

38.8
23.6
L3.2
32.2

24.3

0.02 0 .r2
0.03 0.06
0.18 A .2L
0.35 0.33
o.47 0.41_

0.39 0.35
0.33 0.31
0.33 0.33
1.05 0.55
1.98 1.13
z.a> I- /5
1 4A 1 An

0.36 0.82
o qq 1 rq
0.54 L. 83

0.34 2.20
0 .24 1.95
0.43 0.45
0.59 0.78
0.14 0 .24
o .2r 0.57
0.44 1.50
0.43 1.L4
0.22 0.44
a.Lz 0.30
0. L8 1. 09

0.02 0.31
0.01 0.22
0.01 0.13
0,L2 0.49
0.05 0. L0

0 .11 0 .29
0.05 0.22
0.01 0.l-0
0 .02 0.06
0.02 0.08
0.01 0. 04

0. 0r. 0. 05

7

I
9

9

9

9

9

9

9

8

I
7

7

'7

7

o

5

5

9

s

I
7

5

7

I
I
b

1

l-

l-

7

I
6

7

7

7

7

7

117.8
:-20.9

LZ+.L

L24.L

L20.9
L20.9
1t 7.8
1l-7.8
1"L7.8

tL1 .8
11_4.6

L14.6
tL4 .6
1t4 1

L20.9
L20 -9
117.8

1r-7 . I
]-20.9
L20.9

1i-1.4

11L.4
11?.8
1?n q

1,20.9
r17. 8

114 .5
l-17.8
117.8
1l-7. I
117.8

0.01
0.03
0. 05

0.07
0.09
0.t1
0.13
0.15
0. 17

0. l-9
0.2L
0.23
0.25
0.27
0.29
0.31
0.33
0.35
0.37
0.39
0.4L
0.42
0 .44
0.4't
0 .49
0.5r.
0.53
0.55
0.5?
0.59
0.51

0 .64
0.66
0.58
0.70
0.72
0.74
0.76

0.0r
0.03
0.05
0.07

0 . l-l-
0. r-3
n 1R

0.t_7
0.19
o.2L
0.23
0.25
0.27
o.29
0.31
0.33
0.35
0.37
0.39
0.41
0.42
o .44
0 .47
0.49
0.51
0.53
0.54
0.55
0.56
0.57

0.59
0.50
0. 51

0.6r.
0 .62
0.63
0.64

0. 00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00

0.00
0.00
0.00
0. 00

0.00
0 - 00

0.00
0.00
0.00
0.00
0.00
0.00
0.01
0 .02
0.03
0. 04

u. u5

0.05
0.07
0.08
0.09
0.10
0. 1-1

0. r.2

2 .00
2 .00
2 .00
2.00
2.00
2 .00
2 .00
2.00
2.00
2.00
2.00
2 .00
2.00
1. 93

r.6b
1.80
1-. ?5

l-.70
1. 55

1.51
1. .57

1.50

L .43
1.40
L.37
1.35
1.35
L.34
1.33
L.32
l-.30
L.29
1.29

r .27
L.26

o.a

L2.4
ro . f

24.5
2t.7
2:-.4
20.L
19.4
3l-.0
42.0
33.5
24 .8
L5. 9

14.0
TJ. b

11.3

5.0
1R 6

13.9
11.7
11 .3

L2.0
t2.!

9.4
6.5
3.5

4.0
8.1

1l-. 0

9.3
7.5
5.1

10.3
7.6
8.9

IZ. ! UruEI U. UA

24.8 UnDef 0.17
32.1, UnDef 0. 00

41.0 UnDef 0.00
43 .5 UnDef 0. 00

42.8 UnDef 0.00
40.2 UnDef 0.00
38.8 UnDef 0.00
62.O UnDef 0.00
84.0 UnDef 0.00
67 .0 UnDef 0. 00

49.5 UnDef 0.46
3]-.7 UnDef 0.17
27 .'J, UnDef 0.14
25.4 UnDef 0 .f4
20.3 2.33 0.r2
13 .1 I.22 0. 10

ro.2 0.9't 0.10
30.7 Un-Def 0.44
29.5 UnDef 0.24
21, .8 UnDef 0 . 1,5

17 .9 UnDef 0.1.0
17 .0 2.33 0. 11

77.6 UnDef 0.11
!7 .3 UnDef 0.11
13.1 UnDef 0.09

a q 1 21 n no

4 .8 0.55 0. 00

3.5 0.39 0.08
5.4 0.62 0.00

10.8 Un-Def 0. 08

14.5 UnDef 0.1-0
L2.r UnDef 0.09
9.8 UnDef 0.00
6.5 1.00 0.00

L3. L UnDef 0. 09

9 .6 UnDef 0.00
1L.2 UnDef 0. 08

9.7 UnDef 0.00
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ConeTec Inc. - CPT Interpretation Page: 2a
RunNo: 04-09!3-162I-1029
CPT FiLe: 783CP03A.COR

l rh AvgQt AvgFs AvgRf Avgud SBT U.wt. Tst.ress Estress Ueq Cn N50 (N1) 60 Su CRR

uc) (tsf) (tsf) (?) (ft) pcf (tsf) (tssf) (tsf) (bl"ows/ft) (tsf)

't 3.12
L3.45

I 13.78

I 14.1,1

i;::
I ls.oe

I Ls.42

r.6.08
I 16.40I
I 15.73

l?.05
L7.39

I Li.7z

r 18.04

18.70

I 1e.03

I r.e.35
r9.58
20.01

I 20.34
I 20.61

21. 00

2L .33
I 2r.6s
I /'- egr Fi,"

22-64
22 .97
23.29
23 .62

24.28

24 .93
25.25
25 .59

26.25
26 .5'7

26 .90
2'1 .23
2't -56
2'7.89
28.2t
28.54
26.6t

29.20
29.53

30.18
30.s9
31.00
31.33
31.55

-3L.99

,-64

33.30

0 .01
0.01
0-12
0.14
0. 03

0.01
0. 01

0.01
0. 01

0. 01

0.01
0.01
0.10
0 .1-5

0.09
0 .02
0,01
0.01
0.01_

0 .04
0 .1-1

0.05
0.01
0.0r.
0.01
0.0r_
0. 01

0.0L
0.01
0.01
0.01
0.01
0.0r.
0-01-

0.01
0.02
0.01
0.01-
0.01
0.01
0.01
0.0r.
0.01
0.01
0.01,
0.01
0.02
0.03
0.08
o.2r
0.36

0.82
0.73

1. l"t-
L.14
1. l-9
1 .48
2.04
2.0't

117.8
I20 .9
ar/.6

111.4
111.4
r-It .4
111.4
11t-.4
11L.4
111.4
111.4
tt?.8
117.8
117.8
1t-7.8
117.8
LL4 .6
L].4.6
114.5

L1-1 .4
11L.4
1LL.4

111.4
1l-1.4
111.4
111.4
lLl-.4
111-.4

1l_1.4
l-l-1.4
l_11 - 4

raa.4
111-.4

111-.4
1_11.4

111.4
1LL.4

1l-1.4
LLL .4

r1l_.4
L11.4
LI4.6
LL4.6
f r+ - b

II4. b

L1,4 .6

ft+-b
114.6
rl-4.5
l-14.5
l-14.6
111.4
111- .4
111 4

!.23
1.22
L,2L
r.27-
1.20
1. L9

I .19
a - f 6

1. l-7
1.17
t - to

t.rt

L. L5

1_.L4

1.13
1.13
L.L2
1. 1L

t. t1
1. r0
1. r0
1.09
1.09
r..08
1.08
1.07
1_ .07
r-. 06

1.05
1. 05

1.05
1. 04

1. 04

1.03
1. 03

1.03
L .02
)- .02
1.01-

1. 01

1.00
L.00
t-. 00

0 .99
0.99
0.98
0.98
0.98
0.97
0.97
0.97
0.96
0.95
0.95
0.95
0 .94
0.94
0.94
0.93
0.93
0.93

8.2
13 .2
L0.2
4.4
2.5
2.L

1.2
2.3
2.8
r.4
3.2
9.9

10. L
7.8- 6.4
5.3
5.3

6.5
4.5
1.5
0.9
0-7
0.7
0.6
0.6
0.7
0.'1
0.6
0.5
0.?
0.'t
0.7
0.?
0.7
2.4
0.8
0-9
0.7
1.L
1.l"
2.2
2.3
1.5
1.3
1.7
3.2
3.4
6.3
9.8

11.5
r-3 .3
1l_.9
L2.7
17 .4
r8 .5
ro.6

38.8
?E N

I
I
I
I
I
I
I

25.8
5s.2
32.0
1t-.5

5 .1-

4.5
3.2
2.6
4.7
5.8
2.9
6.8

31. 0
31.5
24.4
L9 .9
19.8
r-3.7
13 .3
17.1
9.3

1.5
L.4
1.3
l-.3
!.4
r.4
L.2
1.3
r.4
L.4

L.4
1.5

r-o
1.9
1.4
2.3

4,7
5.r
2.8
5.5

't .L
13.1
25.5
30.0
34.'7
31.1,
33.1
36.3
38.7
35.0
4L .6
40.5
35.5
33.8

0.05 3.9
0.02 4.4
0.38 4.6
1.20 6.4
0.55 25.0
0.29 40.7
0.33 39.2
0.39 49.0
v-az zt.L
0.18 r2.4
0.36 2L.0
o ]q ?q ?

0.32 r'7 .2
0.47 12.6
0.38 11 .5
0.1-2 LL.4
0.05 t-1.6
0.08 !2.L
0.08 1"3.1
v-za IJ.J
1 tl

lo - b

0.65 72.6
0.86 77 .3
o .82 '74 .3
0.81 58.2
0.92 5l-.6
o.77 7L.8
0.91- 't4.7
0.98 43.0
0-82 68.5
0.75 80.9
o.74 83 .3
0. 81 8t-.6
0.96 80 .7
1. 09 83 .3
v. zo 52. I

0.68 52.2
0.59 74.7
0.81 43 .5
u.tf uo-f

0.62 80.l_
0.31 89.3
0 .29 95 .1
0.4r, 90.0
0.42 94.4
0.43 97.6
0.42 67 .!
1.10 5L.9
1.63 42.!
1.43 60.9

z. Jo tab -4

z. )) L+z .5

z. z6 fb+ .5

3.05 I85 .2
2.93 L24.9
3 .40 79 .3
5.>O aJ/.5
5.03 176.0
3.Od f54-b
4 qA l.a E

0.78 0.55
0.80 0.65
0.82 0.67
0.84 0.68
0.85 0.59
0.87 0.69
0.89 0 .'70
0.91 0.71
0. 93 0 .72
0 . 95 0.73
0.97 0.73
0.98 0. ?4

1.00 0.75
1,.02 0.76
1.04 0.77
L. 05 0 .78
1. 08 0 .79
r-.10 0.80
r.I2 0.80
1.14 0.81
1.15 0.82
L.a1 0.83
1.19 0.84
!.zL u - 65

!. z) u.6b

),.27 0.87
1.28 0.88
1.30 0.89
1,.32 0.89
1.34 0.90
1 ?r n ol

r.38 0 .92
1 ?q n oa

1.41, 0.93
1.43 0 .94
1 Aq n qE

1.47 0.96
L.48 0.9'l
1.50 0.97
1 C? n OO

1.54 0.99
1.55 l-.00
1.58 1. 01

I.J' I.VZ

1.61- L.02
1-.53 1.03
1.65 1.04
1,.67 L . 05

1.69 1. 05

r.. 71 1.06
L. tz !.vt

L.74 1.08
r.77 1. 09
L.79 1.10
1 el 1 11

1. 83 1_.L2

r.87 L.14
1 RC 1 1E

t.90 1.t_5
L. t4 I.Ib

7

I
7

6

1

1

1

1

1

1

1

1

7

'1

7

7

7

5

6

5

5

1

1

I
L

I
t-

L

1

I
1

1

1

1

I
I
1

I
l-

1

1

1

1

1

1

1

1

L

5

5

o

5

5

5

5

5

5

3

3

3

0.13
0.14
0.15
0. r,6
o.t7
0. r,8
0.19
0.20
0.2t
0.22
0.23
0.24
0.25
0.26
o.27
0.28
0.29
0.30

0.32
0.33
0.34
0.35
0.35
0.3?
0.38
0.40
0 .41
0.42
0 .43
o .44
0 .45
0.46
0 .47
0.48
0.49
0.50

0.52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.50
0.61
0 .62
0.63
0.64

0.55
0 .67

0.70
0.7L
0.72
0.73
0.74
0.75
0.'t6

f0.2 UnDef 0.08
16 .3 UnDef 0.11
12.5 UnDef 0. 09

5.4 0.85 0.11
3.0 0.34 0.08
2.6 0.29 0.00
1.8 0.19 0.00
1.5 0.13 0.00
2.7 0.31 0.00
3.3 0.39 0.00
1.6 0.1,5 0. 00

3 .8 0.46 0.00
11.4 UnDef 0. 08

11.5 UnDef 0. 08

8.9 UnDef 0.00
7 .2 UnDef 0.00
7.I UnDef 0.00
5.9 1".0r. 0.00
s.7 0.98 0.00
7 .2 L.27 0.00
4.9 0.56 0.09
1.5 0.15 0.00
1-.0 0.05 0.00
0.8 0.02 0.00
0.7 0.01 0.00
0 .7 0. 00 0.00
0.? 0.00 0.00
0.7 0.01 0.00
o.7 0.01 0.00
0.5 0.00 0.00
0.7 0.00 0.00
0.7 0.00 0.00
0.7 0.00 0.00
0.7 0.00 0.00
o.7 0.00 0.00
0.7 Q.00 0.00
2.5 0 .29 0. 00

0.8 0.01 0.00
0.9 0.03 0. 00

0 .7 0.00 0.00
1. r 0.06 0. 00
1.1 0.05 0.00
2.2 0.25 0.00
2.3 0.25 0.00
l-.5 0 .12 0. 00

1.3 0.09 0.00
r.7 0.15 0 .00
3.1- 0.40 0.00
3.3 0.44 0.08
6.1 0.91 .0.10
9-5 1.90 0.15

11. L 2.27 0.18
12.8 2.64 o.3l_
rr. r z.5a v .3 I

LZ.I Z.JL U.5J

15.5 2.76 0-00
L7 .5 2.95 0.00
15.8 2.55 0.00
r8.7 3.18 0.00
36.2 3.09 0.00
32.6 2.77 0.00
30.0 2.55 0.00

I'
T



ConeTec Inc. - CPT Interpretaeion
I Run No: 04-0913-1621-1029

I CPT File: 783CP03A.COR

I

l'

Drda. ?.

Cn N50 (N1) 50 Su CRR--h AvgQt AvgFs AwgRf AwgUd SBT U. WL. Tstress Estresa Ueq

,-L) {tsf) (tsf) (?) (ft) pcf (rsf) (Esf) (rsf) (b1ows/fE ) (tsf)

5J -aO

134.2s
I 34.61

34 .94
35.2'7

I 3s.Go

I 35.e2

i 36.2s
36.58

I 36.e1

I 37.24
37 .57
37.89

I 3s.22

I 38.55
38.88
J>.ZLI ;:;
40 -r9
40.52

I :i:1r 41.50
41.83

a ll:Z
I i... t1

I ll,ii
44 .45

I ::::
! 4s.44

45.77

I :2::
a 46 -is

47 .08

I :::;
I 4s.oG

48.39l :zi:
! 4e.38

49.70

r lSll
r so.G9

51.02

I llii
r s2.oo

li' ;:
I s3.3r-

53 .64

I

30.2
31.3
+t.5
3"1 .7
40.3
44 -5
42.4
40.7
39.0
35.6
Jb - 5

35.9
37.6
37.4

36,2
33 .4
3L.2

34.9
lo - 5

35.3
JO. f

33.8
3?.9
33.9
32.8
34 .5
32.5
32.3
30.4
30.4
32.!
27 .5
27 .2
24 .8
2'1 .!
24.3
23.0
2r .8
20.4
22.0
20.7
21.6
20 .0

z+.L
2r.7
22.2

20.3
19 .4

19.2
r7 .4

19.3

20.8
20.9
19.7
19.3
48.8

1.41
1. 05

2.19

2 .48
2 .43

1-. 85

L. 70

1.57
1.51
1.58

1.55
1.60
!.72
1.34
1.14
1.20
! .49
1 .43
L.42
r.23
L.21
1.15
L.t2
!.23
r_.15

0 .97
0.95
1. 04

1.09
0.95
1.00
1.03
0.99
1.04
0.95
0.90
0.91
1.01
1. 03

1.01-
1.15
1.18
t.27
L.28
t.22
t.23
t .1-0

L.13
1.14
0.97
0.86
1.08
r.32
1.48
1.48
L .47

0.70

+.oo !Io-z

J.J5 ZVZ-Z

3 .4'7 2]-0 . 4

5.82 69 .9
q 6n 7q q

5.58 85 .4
). /J L!+ ,9
5.07 154.6

a, /o lbu.5

4.31 159.7
4.21_ !53.2
a. zu ro5, b

4.31 154 . 1"

4.34 158. L
441lq?n
f. ro Loz .3
4.29 188 .2
7, R) lq? 1

3.44 21 4.2
4 11 ?n? ?

? q? lQQ ?

3.64 l-94 . I
).zv zzJ.>
? ?a ?cl o

3.42 284.L
3.57 !94.6
J.)Z tZ-6

2.99 9't.7
3.1,4 u2.2
3.43 t24 .t
? lC 1?O E

3.44 149.8
J.OO L55.2
414 1Cq 

"
3.65 r77.9
4.26 L49.6
r.rJ LsZ.>
4.t4 114.8
4.46 98 .7
4 q1 qa o

4 qq q? o

4.66 85.9
f . /J tz.s

4.92 ?3 . 0

5.27 57.0
5.87 37.2
5.48 24.0
5.94 23 .8

5 .65 ZO ,5

5.90 27.2
l.f / zt.5

4.95 30.4
5.50 31.4
o.I+ 53 -4
7.13 2L.4
7.10 .t4.3
7.43 4.9
6.40 1.8
L.43 -3.4

3

5

5

3

3

3

3

3

3

3

4

4

4

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

3

4

3

3

3

3

3

3

3

3

J

3

3

3

3

3

3

3

3

3

3

3

3

7

LL1 .4
ILI.4
111.4
111.4
Lt!.4
11L.4
111.4
114. 6

L14.6
ra+.b
LLT.4
114 A

114.5
IL4.5
114.6
L!4.6

ffc-o

114.6

t 14.6
L14.6
Lr4.6
l-14 .6
1l-4. 5

114.5

111-.4
1t-4.6
11,1 .4
111.4
111.4
arf_4

111.4

111-.4
1l-1 . 4

111 .4
1l-1.4
111..4
ILL.4
1L1.4
lLl-.4

l-l-1.4
1-11 .4
l-11 .4

111.4
11-1.4
Lll_.4
LT1.8

L.94
1-.95

r.98
L .99
2 .01,
2 .03
2 .05
2 .47
2.09
2.r0
2.1,2
2.r4
2.16
2.18
2.20
2.22
2.24
2.25
2.27
2.29
2.3t

2.35
2.37
z.5t
2 .40
2.42
2.44
2 .46
2.48
2.50
2.52
1 CA

2 -55

2.59
2.6L
2 .63
2 .65

2.70
2.72
2.74

2.78

2.83
2.85
2 .87

2.90
2 .92
2.94
2.96

3.00
3.01
3.03
3.05
3 .07

t.t7
1. r.8

1.19
t.20
t.2r
1.22
r.23
t.23

L.25
L.27
t.28
1.29
t.29
1.30
1.31-
!.32
1.33
L.34
1.34
1.35

!.37
r - 50

1-.39
1.40
1.40
1 .4L
L.42
r.43
t.44
1 .45
!.45
144

L.47
1.48
L.49
1.50
r-.51
1.51

1.53
1.54
1.55
1.55
1.56
1.57

1.59
1.50
t .61
1 .62
1.53
t. 05

r.54
1.65
r. oo

t .67
r. oo

0.77
0.78
0.79
0.80
0.81
0 .82
0. 83

0. 84

0.85
0.85
0.87
0.88
0.89
0.90
0.9r-

0. 93

0.94
0.95
0.96
0 .97
0.98
0. 99

1. 00

1". 01

1. 03

1. 04

t. 05

L.05
t.07
1.08
1.09
1.10
1. 11

L.L2
1.13
1. L4

1.15
r-ao

1. i-7
1. l_8

1.19
L.20
1.2L
r.22
L.23
r.24
r.25

t.27
r.28
L.29
1.30
r..31-

r.32
I. JJ

1.35

L.37
1.38
1-.39

0 .92
0.92
0.92
0. 9L

0.91
0.91
0.9L
0.90
0.90
0.90
0-89
0.89
0.89
0.89
0.88
0.88
0.88
0.87
0.87
0.87
0.87
0.86
0.86

0.85
0.85
0.85
0 .85
0.84
0.84
0 .84
0.84
0.83
0.83
0.83
0.83
u . dz
0.82
0.82
0.82
0.8r.
0.81
0.81
0.81
0.8r.
0.80
0.80
0.80
0.80
0. s0
0.79
0.79
0.79
0.79
0.'t9
0. ?8

0. ?8

0.78
0.78
0. ?8

0.7't
0.77

28.9
15. 0

19. I
36.1
38.5
42 -6
40 .6
38.9
37 .4
34.l-
23.3
22.9
24 .0
23.9
22.8
23.t
32 .0

15. 0

16.7
23.2
L7 .4
!7 .3
16 -2
18 .1
]-6.2
t_5.7
16.5

l-5 .5
14.6
14 .5
15 .4

13.0
f5-6

13 .0
23.3
14.7
20.8
19.5
21".L
!9.9
20.7

23.0
23.1
20.8

t-9.8
19.5
18.5
18.4

20.6
l-9.9
20. 0

16 - v

26.7 2.26 0.00
13.8 2.35 0.34
r8.2 3.15 0.00
33.0 2.86 0.00
35.2 3.06 0.00
38.7 3.39 0.00
35.8 3.23 0.00
35.2 3.09 0.00
33.? 2.96 0.00
30.5 2.68 0.00
20.8 2.75 0.00
20 -4 2.70 0.44
2L.3 2.83 0. 00

2L.r 2.81 0.00
20 .! 2.68 0. 00

20.3 2.72 0.00
28.0 2.49 0.00
t7 .4 2.32 0.00
13.1 2.33 0.30
14.5 2.61 0.38
20.L 2.72 0 -42
15.0 2.72 0.41
1"4.9 2.70 0.41
13.9 2.52 0.35
15.5 2.84 0 .45
t5.6 Z->Z U-3q
13.3 2.43 0.31-
r+.u 2.50 u-J5
L3.2 2.4L 0.31
13.0 2.38 0.30
LZ.Z Z.Z5 V-ZO

L2.2 2.23 0 .26
!2.6 2.50 v. zt
11 .0 2.00 0.21
10.8 t.9'1 0.00
13.L 1.?8 0.00
10.7 L.96 0.00
l-9.1 r.73 0.00
L2.0 1-.63 0.00
t7.0 1.53 0.00
l-5 . 9 1_.42 0. 00

17.1 r-.54 0.00
L6.1 1_.44 0. 00

16 .7 1.5L 0. 00

15.4 1.38 0-00
18 .5 1.70 0. 00

1S . 5 r.7L 0. 00

L6 .7 1.51 0.00
'J,7 .O 1.55 0.00
15.7 r.42 0.00
15.5 1.40 0.00
14.7 r.32 0.00
L4.6 t-.31- 0.00
13 .1 1. 15 0. 00

13.1 1.15 0.00
L4.5 1.31 0. 00

16 .1 1.48 0. 00

15.5 L.42 0.00
15 . 6 1.43 0. 00

t 4.7 L.34 0. 00

14.3 1.30 0.00
L2.0 unDef 0.19
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ConeTec Inc. - CPT InterpreLation
RunNo: 04-0913-1621-1029
CPT Fi.le: 783CP03A.COR

I
1 rh AvgQt AvgFs

,,c) (tsf) (Lsf)
AvgRf

(?)
Avgud SBT U.Wt.. Tstress

-^+ /r^t\Pe! \ uD!, (tsf) (tsf)
N50 (N1) 50 Su CRR

ttl^..^ tcr \ lr-a\
tlfuwD/ !L/ \r-!/

53.97 132.8 1.40 6.0 120.9 3.09 1.68 1.40 0,77 31.8 24.51. 06 UNUEI U. 26

I
!
I
t
I
I
l-
I
t
I
I
I
I
I
lL
I
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ConeTec Inc. - CPT InterpreLat.ion
InCerpretation Output - Release 1.00.19M
RunNo: 04-0913-1521-1029
:^h No: 04-783

)nt: MACTEC, Inc.
Eroject: TVA Plant., Gal-Iatin, fN
SiTC: CPT-3A
Location: TVA Plant.
Cone : 20 TON AD153

cPT Dat.e: 04/08/09
CPT Time: 14 :41
CPT File: ?83CP03A.COR

Northing (m):
Easting (m) :

Elevation (m):

I
0.000
0.000
0.000

1b

I
I

wat.er Table (m) : 2.74 (f t) : 9. o

Unit Weight of WaCer (default) : 62.40 kN/m^3
Su Nkt used: 12.50 Su/p, (nc): 0.30
Averaging Increment (m) : 0. l_O

t
Phi Method :

Dr Method :

State Parameter M:

RoberE.son and Campanella, 1983
Jami-olkowski - Al"l Sands

1.20
Used unit. Weight.s Assigned to Soil Zones
Values of 1.0E9 or UnDef are prj-nt.ed for parameters that. are not valid for the material tl'pe (SBT)

I Depth k
(ft) (cm/s)

Bq SBTn QclN DeIE.aoclN oclNcs ocRFc Phi
(?) (Des)

DI
(?)

State De1 (nt) 60 (N1) 6ocs
Param

I :,il i,:i:i

td;: ;,:i :i
'' 2.46 s. oE-02

t :11 i,:i :i
3 _77 5.08-04

I ;:,:2 ;,:::;
5.09 5.08-05

I i,:: ;,:: :i
5.40 5.0E-03

I i,:; i':i::
7 .79 5.0E-04

I i,ii ;,:i:;
9.19 1. 0E-07

I ; ri l,:i:i
10.50 5.0E-03

I ii,-i; i.:::;
-r.1. 81 5. 0E-04

l' .ri: :,::,:;

I

0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 802 .4
0.00 669.2
0.00 942.7
0.00 9!4.2
0.00 650.3
0.00 334.9
0.00 r97 .5
0.00 !62.2
0.00 t46 .9
0.00 94.6
0.00 45.8
U. UJ J5.I

0.00 264.6
0.00 t9't.4
0.00 142.3
0.00 85.3
0.00 55.5
0.01 '79 .4
0.01 101.8
0.00 75.4
0.01 30.8
0.05 t2.6
0.08 8 .8
n 11 1? O

0.0r. 43.6
0.01 't8.7
0.00 54.9
0.01 38 .5
0.03 20 .7
0 .02 51.3
0.01 37.L
0.00 42.8
0.00 36 .7

0.0 36.4
0.0 99.4
0. 0 150.6
0.0 205.1
0.0 21,7.4
0.0 2!4.0
0. 0 20r.2
0.0 194.0
0.0 310.0
n n ??tr o

UnDef UnDef
10.9 159.5
4.3 99.5

10.7 88.5
2L .7 73 .7
34.L 60.8
J3.O 50-4

0.0 L57.1
0.0 120.5
0.0 89.2
5.0 51.0

23.0 66.4
16.3 70 .t
0.0 ?0.5
0.0 53.5

24.7 47.4
0.0 9.9

44.) l5-b

0.0 t1-.0
0.0 33.0
0.0 59.3
0.0 49.5
0 - 0 29.9
0.0 15.6
0.0 40.2
0.0 29.6
0.0 34.2
0.0 29.7

0.0 50 85.5
0.0 50 95.0
0.0 50 95.0
0.0 50 95.0
0.0 50 95.0
0.0 50 95.0
0.0 50 95.0
0.0 s0 94 .r
0.0 50 95. 0

L.Z 5U >5.U

0.0 50 95.0
7.6 48 80.4
o.o +0 bb.5
6.0 44 51,.9
9.5 44 60.1

16.1 42 48.5
26.0 UnDef UnDef
28.7 Un-Def UnDef
1.1 46 80.2

ao lz.d

2.1 44 54.O
8 .7 42 50.1

18.0 40 43.3
13.7 42 49 .5
r.u +4 5t-3
5.0 40 49.3

Z+.J JO JU.U

5.0 UnDef UnDef
35.4 UnDef UnDef
5.0 unDef unDef

4 ? 4) qt 2

5.0 40 47 .L
5.0 38 32.7
5.0 34 30.0
5.0 38 4L.2
J.U JU 52.3

5.0 38 36.5
5.0 38 32.s

1. 0 -0 .2t
L.0 -0.15
L. 0 -0 .26
1. 0 -0 .29
r_.0 -0.31
1.0 -0.30
1. 0 -0.27
1 n -i aa

1.0 -0.35
1.0 -0.41
1. 0 -0.44
1.0 -0.39

-v.zo

L. 0 -0 .2r
1. 0 -0 .25

10. o -0.25
10. 0 UnDef
10. 0 UnDef

1. 0 -o .20
r, u - v . z5
1. 0 -0.10
r.u -v.rz

l-0.0 -0.19
1.0 -0.18
1. 0 -0. l-2

1.0 -0.05
10. 0 -0.08
4.6 UnDef
z. I unDer
>.+ UruEI
1-.0 -0.05
l-.0 0.02
1.0 -0.05
1.0 0.02

10.0 0.14
l. 0 0.11
1.0 0.11
1. 0 0.15
1. 0 0.15

0. 0 Iz.L
0.0 24.8
0.0 32.r
0.0 41.0
0.0 43.5
0.0 42.8
0. 0 40.2
0.0 38.8
0.0 52.0
0.0 84.0

UnDef UnDef
tf,.6

0.9 32.6
u.5 zL5

4.6 24.9
? I ?n 1

o. o f o. d

0.0 30.7
0.0 29.5
0.0 2L.8
1 2 1q 1

4.'7 2L.7
J. U ZV.5

0.0 L't .3
0.0 13.1
4.3 r3.2
0.0 4.8
?(1i

0.0 5.4
0.0 10.8
0.0 14.5
0 .0 L2.!
0.0 9.8
0.0 6 .5
U. U f,J.I

0.0 9.5
0.0 Lr.2
0.0 9.7

0.L2
0.06
0.2L
0.33
0.41
0.35
0 .3r_

U. JJ
0.55
1.13
1.75

1.11
o.82
!.zt
1.85
2.25
2.Or
0.45
0.?8
0.24
0.58
r-.53
1.15
0 .45
0.31
I.L2
0 .34
o.25
0. L4

0.50
0. r.1-

0.30
0.23
0. r0
0.06
0.08
0. 04

0.05

36.4
99.4

l-60 . 5

205.t
2L7 .4
2t4 .0
201.2
194.0
310.0
335.9

148.5

82 .9
77.8
qt q

26.7
20.8

t57 .I
120.5
89.2
55.0
43.4

70.6
53.5
22.7

9.9
7.!

11.0
?? n

s9.3
49.5

!6 .5
40.2
29.6
aa)

29 .7

10

10

10

l0
10

10

rci
10

l0
9

12

9

9

9

7

7

7

9

9

9

9
,|

9

9

9

7

't

7

7

9

9

9

7

9

9

9

9
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I
I

Bq QEn Rfn SBTn QclN DeItaQclN QclNcs !c Pna

(?) (Des)
Dr

(?)
ocR sEaEe Del {n1) 60 (Nl) 6ocs

Param

t_3 .45

I ri r
L4.44
L4 .'16

I ls. oe

I a5.42

i 1s. ?s

l-6 . 08

I 1G.40

I r-6.73
f /, ub

Lt.39

I i','o|n
I

18.3?
18.?O

I it:il
I

av. oo

20.01

I ::,i:
r 21.00

21.33

I 1;:
ri -t. J a

-22".64

I X::i
I 23.62

23.95

I X:2"
! 24-e3

25.26

I :ZZ:
I 26.25

26 .5'l

I |X:i
a 2'...s6

27.89

I :i?I
t 2s-87

29 .20

I :ii:
I 30,18

30.59

I tl I
I 31.66

li z:^

I 32.s7
33 .30

t

5.0E-04 0.00
5.0E-03 0 - 00

5.08-04 0.00
5.0E-05 0.00
1. 0E-07 0 .15
1. 0E- 07 0 .30
1.0E-07 0 -44
1. 08-07 0 .8 0

1. 08-07 0 .18
1.08-07 0 .03
1.0E-07 0 .22
1. 0E- 07 0 .15
5. 0E-04 0 .0L
5.08-04 0 .00
5.08-04 0 .00
5.0E-04 0 .00
5.0E-04 0 .00
5.0E-05 0.01
5.0E-05 0.0r.
5.08-05 0 .01-

5.0E-05 0.02
1.08-07 0 .42
1.08-07 2.89
1.08-0? I .23
1.0E-07 10.71-
1. 0E-07 30 .07
1.0E-07 33.62
1.08-07 24.49
1 . 0E- 07 25 .47
l-.0E-07 87.82
r.0E-07 a75 -47
1.0E-07 42.O0
1.0E-07 50.71
1. 0E-07 57 .22
1.0E-0? 576.60
I . 0E- 07 44 .28
1.08-07 0.31
t.0E-07 6 .75
r.0E-0? 4.6'7
1.0E-07 79 .75
1.0E-07 2.88
1.08-07 2.+4
1.0E-07 0.72
1.0E-07 0 .77
1.0E-07 1.53
1.08-07 2.06
1.0E-07 r-.31
l-.0E-07 0.30
5.0E-05 0.18
5.0E-05 0.05
5.0E-05 0.05
5.0E-05 0 .08
5.08-05 0.09
5. 0E-05 0 .13
5.0E-05 0 .14
5.08-06 0.L5
5.08-05 0.09
5.08-05 0.05
5.08-06 0 .09
5.08-08 0 .L2
5-08-08 0.L2
5.08-08 0.14

38.5 0.05
82.4 0.02
ao. o v .3t
r.5.7 1.30

o . z u. bb

5 -2 0.35
? ? n 4q

2 -3 0.60
5.3 0.28
6 -7 0.22
2.7 0.54
7.8 0.22

40.0 0.33
40.1_ 0.49
30.4 0.40
24.2 0 .13
23.8 0.06
15.9 0.08
L5.2 0.09
rv . o u . z I

10.0 1.38
z.J z. tt

0.8 L.82
0.3 5.03
o.2 6.34
0.1 10.00
0.1 l-0.00
0.1 r-0.00
0 - 1 10.00
0.0 1_0.00

0.0 10.00
0.1 10.00
0.0 r"0.00
0.0 10.00
0.0 r0.00
0. r. 10.00

v-a o.oJ

0.4 2.84
0.0 10.00
u. o I. b6

0.8 L.82
3.1 0.47
3.L 0.43
L.4 0 .85
1. r 1.01
1.8 0.80
4.8 0.56
5.2 t.43

10.8 1- 87

22.4 1.53
zo.1 t-65

30.5 2.49
zo,a z,+t
28.4 2.4t
31".0 3 .22
32.9 3.08
)a 4 ? Eq

30.0 5.99
z | .+ 5 -23

0.0 31.3
0.0 66.4
0.0 38.3

54 .'1 68 .4
24.2 30.2

UruEI UruCI
UruEI UruCI
UruCI UruCI
UruCI UruEI
UruEI UruEI
UDEI UruCI
UnDef unDef

0.0 35.0
0.0 35.4
0.0 27.2
0-0 22.I
0.0 2L.8
0.0 r5.l_
0.0 14.5
0.0 18.5

40.4 50.4
UruCI UruEI
UruCI UruEI
UruCI UruCI
UnDef UnDef
UNUET UruJCI

UruEI UruCI
UruEI UruCI
UnDef UnDef
UnDef UnDef
UnDef UnDef
UruEI UruEI
UnDef UnDef
UNUEI UruET
UruEI UruEI
UNUCI UruCI
UruCI UruEI
UnDef UnDef
UnDef gnDef

UnDef UnDef
UruEI UruCI
UruC! UNUCI

UnDef UnDef
UnDef UnDef
UruEI UruCI
UnDef UnDef
UnDef UnDef
UnDef UnDef

2"1 .3 34.a
50.0 62.4
68.4 92.6
74.4 102.8

10? ? r?q q

TIO.J I+5.b

108.4 139.3
t-34.7 r58.4
14? I 17A q

129.O 161.2
L52.7 190. 9

UnDef UnDef
UruCI UruCT

UnDef UnDef

5.0 38 34.0
4.4 42 55.6
5.U 56 Jv.U

J/.I JZ JU.U

50.2 UnDef UnDef
100.0 UnDef UnDef
r00.0 UnDef UnDef
L00.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
l-00.0 UnDef UnDef
100.0 UnDef UnDef

5.0 38 37 .2
5.0 38 3?-5
5.0 35 30.0
5.0 34 30.0
5.0 34 30.0
5.0 32 30.0
5.0 32 30.0
5.0 34 30.0

+I.Z UruCI UruCI
100.0 UnDef UnDef
r00.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
1,00.0 UnDef UnDef
]UU.U UruCI UruEI
100.0 UnDef UnDef
r00.0 UnDef UnDef
1,00.0 UnDef UnDef
100. 0 UnDef UnDef
L00.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
1-00.0 UnDef UnDef
100.0 UnDef UnDef
1"00.0 UnDef UnDef
f UU. U UruCI UNDEI

100.0 Un-Def UnDef
f UU. U UNDEI UruCI
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
IUU. U UruCI UruEI
fUU. U UNUEI UNDEI

bJ. Y UNUEI UruEI
49,3 UnDef UnDef
32.7 34 30.0
)z.L lo 5t-z

Jb./ UNUEI UN.DCT

J5.I UruEI UruEI
3'.2 UruCI UruEI
56 .9 UruEI UruCI

100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef

1. 0 0.14
t.0 0.14
1.0 -0.04
5.5 -0.03
L.7 UnDef
L.4 UnDef
U. Y UruEI
0.'l UnDef
! .4 UriDef
I.Y UruEI
0. S UnDef
2.3 UnDef
l-.0 -0.01-
1.0 -0.04
1.0 0.00
r. 0 0.11
1. 0 0.16
6. 5 0.18
5.1 0.18
9.1 0.07
3.3 UnDef
0. 7 unDef
U. 5 UruEI
U.5 UruCI
U. 5 UruCI
U.5 UNUEI

0.5 UnDef
0.5 UnDef
U.5 UruCI
U.5 UruCI
U. 5 UruEf
U.5 UNUCI

U.5 UruEI
U. 5 UruEI
U. 5 UruCT

U. 5 UruEI
I. U UruCI
U.5 UruCI
0.5 UnDef
U. 5 UruEI
U. 5 UruCI
0.5 UnDef
0. S UnDef
U .9 UruEI
U.b UruCI
U. 5 UruCI
0.6 UnDef
I. I UruCI
r. + unDer
3.1 UruEI

L0.0 -0.07
10.0 -0.10
10. 0 -0.l-5
r-0.0 -0.13
rv.v -u.rJ
10.0 UnDef
l-0. 0 UnDef
10. 0 UnDef
10.0 UnDef
10.0 UnDef
10. 0 UnDef
10.0 UnDef

0.0 r0.2
0.0 15.3
0.0 12.5
5.4 L0.7
3.0 5.9

UruEI UNUCI

UN.DEI UNUCI

UNUEI UruCI
UruCI UDCI
UruEI UruCI
UruCI UruCI
UruCI UruEI

0.0 11.4
0. 0 ll.5
0.0 8.9
0.0 7.2
0.0 '1 .L

0.0 5.9
0.0 5.'7

0.0 7 .2
4.9 9.9

UruEI UruCI
UNDCI UruCI
UNUEI UruEI
UruEI UruEI
UruCI UruET

UruCI UruCI
UruCI UruCI
UnDef UnDef
UnDef UnDef
UruEI UNUCI

UruCI UNDEI

UnDef UnDef
UNUEI UNDEI

UruCI UNUCI

UruEI UruEI
UruCI UruEI
UnDef UnDef
UruEI UruCI
UNUCI UNUCI

UruCI UruCI
UnDef UnDef
UruEI UruEI
UnDef UnDef
UNUCI UNDEI

UruCI UruCI
UruEI UruCI
UruEI UruCI

3.3 6.7
5.1 1,2.2
6.t l/_b
q ? ?n a

11.4 22.8

15.5 33.0
L7 .5 35.0
15.8 31.6
l-8. ? 37 .4

UnDef UnDef
UruCI UNUEI

UnDef UnDef

3l-.3

38.3
13.7
6.0
5.3
3.8
3.0
5.5
6.6
3.3
7 .7

35.0
35.4
27 .2
22.L
21,.8

14.5
18 .5
10. I
3.3
2.0
1,.6
1.5

L.4

!.4
1.3
l-.4

r.4
1.5
r.4
1.5

1q

L.4
2.2
2.3
AA

3.0
2.7
3.4

5.8

24.2
28.4
32.7

30.9

35.8
32.2
38.2
37.0
33.3
30.7
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Dr OCR

(?)

I
ll

:h k Bq Qtn Rfn SBTn eclN DeltaeclN eclNcs Fc phi
,-c) (cm/s) (?) (Deq)

StaLe Del (n1) 60 (NL) 60cs
Param

I

I
I
I
t
t
I

I
I
I
I
I
I
I

33.63 5.0E-08
33.96 s.0E-05
34.28 5.0E-05
34. 61 5. 0E- 08

34.94 5. 0E- 08

35.2't 5.0E-08
35.50 5.0E-08
35.92 5.08-08
36 ,25 5. 0E- 08

36.58 5.0E-08
35.91 5.0E-07
37 .24 5.0E-07
37 .5't 5.0E-07
37 .89 5 . 0E- 07

38.22 5.0E-07

38.88 5. 0E-08
39.2! 5.0E-0?
3 9.53 s. 0E-05
39.85 5.08-05
40.19 5.0E-07
40.52 5.08-05
40.85 5.08-06
4r.L7 5.0E-06
4t-.50 5.0E-06
41.83 5.0E-06
42.!6 5.0E-06
-'^ 49 5.0E-06

rr 5. uE- uo

43.L4 5.0E-06
43.47 5.0E-06
43 .80 5.08-06
44.L3 5.0E-06
44.45 5.0E-05
44.78 5.0E-06
45.11 .5.08-07
4s.44 5. 0E-05
45 -77 5.08-08
45. r.0 5.08-07
46.42 5.08-08
46.'75 5.0E-08
4?.08 5.08-08
47 .4! 5.0E-08
47 .'74 5.0E-08
48.05 5.08-08
48.39 5.08-08
48.72 5.0E-08
49.05 5.0E-08
49.38 5.0E-08
49.70 5.0E-08
50. 03 5.0E- 08

>u. Jb 5. uE-u6
50.69 5.0E-08
51.02 5.0E-08
51.34 5.0E-08
51.67 5. 0E-08
52.00 5.08-08
52.33 5.0E-08

65 5.0E-08
. -.98 5.0E-08
53.31 5.0E-08
53.64 5.08-04

24.2 4.98
24.9 3.58
JJ.I J. b+

z>.> b.15
?1 R q qd

35.0 5.84
55.I O-OZ

Jr.3 5 - J+

29 .9 5.00
27 .0 5.06
zt.a {.5d

26.8 4.48
2'1 .9 4.45
2'1 .6 4.58
z0.L +.bJ

26.3 4.72

zz. ! +. ol

22.1_ 3.90
z+.) J.oY
z).) +,J>
za.J +.zu
25.0 4.2r
25.! 5-yI

25.9 3.4L
4Z.t J.bJ

a!.t J.by

22.9 3.84
2L.4 3 . 8t-
4L. L 5 -24

19.5 3.42
19.5 3 .74
zu-5 5-61

16.9 4.06
La.z +.bz
1.6.6 4.04
L4.6 4.78
!5. | +.bb

t2.7 4.7t
11.8 5. 14

a . z!

11.8 5.59
LZ.5 5 . J+

o. 05

12.t 6.74
L1.5 0 . 26
11 ? A On

11. 0 5 .28
10.4 5.85
1n ? 6 otr

9.0 5.69
8.9 5.95

r0.0 5 .62
11 ? 1 11

f v, o 6. JJ

r-0.8 8.29
10. r. 8. ?8

9.8 7.5b

Z I ,3 UruCI
za,5 ffl - u

3?.1 148.4

JO. U UruCI

J I .O UruCI
55 - y Uruer
34.4 UnDef

5 L. > UnUeI
JI. J LZ5. I

32.'1 r30.6
32.4 UnDef
JU.6 UruCI
JI.t UruEI
z6 . o uruel
zo, I unuel
26.7 107.0
29 .6 118 .5
30.8 L23.0
30. ? L22.6
30.4 t21.6
28.4 113.5
31.7 126 .7
28.3 113.1
27 .2 108.9
ta <

25.9 107.5
zo. o f ub. J

25.0 99.8
24.8 99.4
26.2 L04.7
22.4 89.5
zz. v unDel
20.0 UnDef
ZL.> UruCI
ra , > uruel
18.5 Un-Def
11 a Tlnn6f

fo.5 uruel
L t ,2 UnUeI
IO . + UruCI
17.r UnDef
f5. o unDel
ro. > unuer
LA , 

' 
UNUCT

L7.0 UnDef
17.3 UnDef
Ib. I UNDEI

f ).6 uIlLJeI

lf. u unuel
L4.9 UnDef

rJ . + UruCT

14.8 UnDef
IO.5 UNUEI

I'. Y UruCI
r:. y unuel
15.0 UnDef
L4.6 UnDef
35. 9 69 .2

r0.0 UnDef
10.0 UnDef
10.0 UnDef
L0. 0 UnDef
10. 0 UnDef
IU. U UruCI
f,U . U UruCI
10. 0 unDef
10. 0 UnDef
10.0 UnDef
10.0 UnDef
10.0 UnDef
L0. 0 UnDef
l-0.0 UnDef
10.0 UnDef
10.0 UnDef
L0. 0 UnDef
f U. U UUEI
r0.0 UnDef
10 - 0 UnDef
10. 0 UnDef
10.0 UnDef
10. 0 UnDef
10. 0 UnDef
f U. U UruCI
10. 0 UnDef
10.0 UnDef
10. 0 UnDef
IU . U UruCt
IU . U UruEI
9.2 UnDef
).I UruEI
9.9 UnDef
7.5 UnDef
7.2 UnDef
O.I UruCI
'7.1 UnDef
5.8 UnDef
5.2 UnDef
4.7 UnDef
$ .2 UruEI
A. I UruEI
4.2 UnDef
4 4 Tlnnaf

3.9 UnDef
5.2 UnDef

4 -3 UnDef
4.5 UnDef
5.' UruEI

3.+ UroEI
2.8 UnDef
2.8 UnDef
3.3 UnDef
? q tLn6€

5.I UruCI
3.7 UnDef
5. 5 UruEI
3. Z UnDer

1.0 -0.10

UNUCI UruCI

13.8 2'1 .'1

t6 . z lo - J

UNUCI UNUEI

UNDCT UilJCI
UruEI UruEI
UruCI UNUCI

UNUCI UNDCI

UNUCI UruEI
UNUEI UruJCT

UruET UNDCI

20 -4 40.8
zL.5 qz.b

UNUET UNUET

UnDef UnDef
UruEI UNUCI

UnDef UnDef
UnDef UnDef

1? 1 )A )

14.5 29.0
20.L 40.1
15.0 30.0
14 .9 29 .7
1? q )1 e

13.8 27.1
13 .3 26 .6
14 n )a a

LJ .4 Zb .3

IJ.U ZO.V

I2.2 24.4
lz. z 21 .5

11 0 ?1 q

UnDef UnDef
UnDef UnDef
Un-Def UnDef
UnDef UnDef
TTnnFf Trnna€

UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
Un-Def UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef

8.3 20.3

0 .17
0. r"9

o 1q

0.04
0 .04
0.04
0.07
0.10
0. 12

0.12
0 .12
0 .12
o.L2
0.L2
o.L2
0 .11
0.13
0.17
0 .17
0.18
0.t5
0.14
0 .13
0.t6
0 .1-7

0.22

0.1-5

0 .04
0.07
0.09
0 .10
0.1L
0.14
0. 15

0.17
0.18

0.13
0.11
0. r0
0.10
0.08
0.05
0.05
0.03
0.00

-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.42
-0.02
-0.04
-n nR

-0.08
-0.03

1

1

1

1

1

1

l-

1

1

1

1

1

1

1

4

4

6

5

4

1

L

L

1

L

1

1

1

I
1

L

L

1

1

1

1

1

1

L

1

I
1

L

L

l-

1

1

7

UnDef 100.0 UnDef UnDef
l-41.3 42.0 UnDef UnDef
185.5 37.4 UnDef UnDef
UnDef r00.0 UnDef UnDef
UnDef l-00.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef L00. 0 UnDef UnDef
155.4 44.3 UnDef UnDef
153.3 43.4 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UriDef UnDef
unDef 100.0 unDef unDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 Un-Def UnDef
133.7 45.6 UnDef UnDef
148.1 42.7 UnDef UnDef
r53.8 44.8 UnDef UnDef
153.3 44.3 UnDef UnDef
L52-O 44.5 UnDef UnDef
141-.8 44.8 UnDef UnDef
l-58.4 40.6 UnDef UnDef
r4L.4 43.8 UnDef UnDef
135.1 44.9 UnDef UnDef
142.7 44.6 UnDef UnDef
).34.4 45.8 UnDef UnDef
!32.9 43.5 UnDef UnDef
r24.8 45.8 UnDef UnDef
124.2 47.3 UnDef UnDef
r30.9 46.0 UnDef UnDef
111.9 50.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
unDef 100.0 unDef unDef
UnDef 100.0 UnDef UnDef
gnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 1,00. 0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef I00.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef L00.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100. 0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef L00.0 UnDef UnDef
UnDef 100,0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef r00.0 UnDef UnDef
UnDef 100.0 UnDef UnDef
UnDef l-00.0 UnDef UnDef
UnDef 100. O UnDef UnDef
105.r_ 29.4 35 38.?

l'
I
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I
I
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ConeTec Inc. - CPT InterpretaLion
InLerpretaLion Output - Release 1.00-19M
IrnNo: 04-0913-152L-1051

No: 04-783

--rent: MACTEC, Inc.
Projectr TVA Plant., caLlaLin, TN

Sit.e : CPT- 04

Location: TvA Plan!
Cone : 20 TON AD163

cPT Dare: 04/08/09
CPT Time: l-3:39
CPT FiLe: ?83CPO04.COR

Northing (m):
Easting (m):
Elevat.ion (m) :

0.000
0.000
0.000

I
I

water Table (m) i r.52 (fE): 5.0
Unit Weight of Wat.er (default): 52.40 kN/m^3
Su Nkt used: 12.50 Su/P, (nc): 0.30
Averaging Increment. (m): 0.10

Robertson and Campanell-a, 1993
Jamiolkowski - Al-1 Sands

r.20
Used Unit weight.s Assigned to SoiI Zones
Values of 1.0E9 or UnDef are printed for parameters that are not val-id for the material type (SBT)

Phi Method :

Dr Method :

St.ate Paramet.er M:

Depth AvgQE
(fE) (tsf)

AvgRf Avgud
(%) (fL)

U.Wt. TSE.ress Eslress
pcf (tssf) (tsf)

AvgFs
(tsf )

ueq
(tsf )

N60 (N1) 50 Su cRR
(bfows/ft) (tsf)

0.15
o .49
0.82
1.15

,.- " 48
f_ ,t0

2.79
3 "12
3 .44
3.'77
4.10
4.43
4 -'76

5.41

6 .07
6.40

I
I
I
I
I
I
I
I
I

22.5
56 .1
81. 9

rr7 .'t
r32.4
143.8
151. 0

158.8
183.0
2L9.L
230.r
2'1r.7
351.5
480.6
440 .3
508.6
501.0
556.8
734.9
969.6

0.01
0.01
0.18
0.34
0.52
0.59
0.70
1.0?
1. 01

r.32

1. L5

1.91
2.94
z.bb

2.72
3 .58
3 .01
3.00
3.05

0.04
0.02
0.22

0.39
0.41-
0.45
o .6'7

0.55
0.60
0.55
o.42
0.53
u. ba
0.50
0.54
0.71
0 .54
0.41

117. I
L20.9
L20.9

r24.L
124.L
424.L

L27 .3
r27 .3
r21 .3
12't .3
),27 .3
1,27 .3
L27 .3
r27 .3
r27 .3

0.01
0.03

0.07
0.09
0.11_

0.13
0.15
0.17
0.19
0.2I
0.23
0.25
0.2't
0.29
0.32
0.34
0.36
0.38
0.40

0.01
0.03
0.05
0.07
0.09
0.11
0.13
0.15
0.17
0.1"9
0.2r
0.23
0.25
0.27
0.29
0.31

0.33
0.35
0.36

0. 00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0 .02
0.03
0. 04

0.0 7

-0.3 I
-0.3 I
0.0 9

-0.2 9

0.r 9

0.0 9

-n 1 q

-0.3 9

-0.2 9

0.0 9

-u. r au

0.0 10

-0.3 L0

-0.3 10

-0.7 10

-0.8 10

-1-.4 10

-1 q ln

3.4 i-0

2.00 7 .2
2.00 L3.4
2.00 19.6
2.00 z2.s
2.00 25.4
2.00 27 .5
2 - 00 28.9
2.00 30.4
2.00 35.0
2.00 42.0
2.00 44.L
2.00 43.4
1" .99 57 .7
L.JL lO. t

1.84 70.3
r.79 8L.2
r.'16 80.0
r.73 88 . 9
1 ?n 11? t

L.58 154. I

L4.4 UnDef 0.09
26 .9 UnDef 0 . 20

39.2 UnDef O.44
45.t UnDef 0.00
50.7 UnDef 0. 00

55.1 UnDef 0. 00

57 .8 UnDef 0. 00

60.8 UnDef 0. 00

70.1 UnDef 0.00
83,9 UnDef 0. 00

88 .2 UnDef 0.00
86 .7 UnDef 0. 00

II4.7 UnDef 0. 00

146 .5 UnDef 0.00
r29 .4 UnDef 0.00
1,45.1- UnDef 0.00
140.5 UnDef 0.00
l-53.? UnDef 0.00
199.7 UnDef 0. 00

259.5 UnDef 0.00

l'
I
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ConeTec Inc. - CPT InEerpretation
Tnf F]TrFret i nn Orrf nrrr - Ref ease f . 00 ,19M

RunNo: 04-0913-1521-1051-
zl:b No: 04-783

:nt : I4ACTEC, Inc.
raoject: TVA Pl-ant, Gal-Iati-n, TN

Site: CPT-04
LOCatIOn: TVA Plant
Cone: 20 TON ADL53
cDT n.FA. ia/i9/oa

CPT Time: 13:39
CPT File: 783CP004.COR
Northing (m):
Easting (m) 

'

0.000
0.000

Elevation (m): 0.000

Page: ID

I
t

Water Table (m): L.52 (ft) r 5.0
Unit Weights of Water (default.): 62.40 kN/m^3
Su Nkt used: 1-2.50 Su/P' (nc): 0.30
Averagi-ng Increment (m) : 0.10

Robert.son and Campanella, 1983
rTamiolkowski - All Sands

State Parameter M: L.2O
Used unit. Weights Assigned to SoiL Zones
Val-ues of 1.0E9 or UnDef are printed for parameters that are not' valid for lhe material type (SBT)

Phi Method :

Dr Method :

I Depth k
(ft) (cm/s)

Bq KIN SBTn QclN DeItaQclN QclNcs !c tsna
19 \ lna^l

Dr
(?)

ocR sEate Del- (n1) 50 (Nr) 5ocs
Param

I
I
I
I

I
I
I
I
I

0.15 5.08-04
0.49 5.0E-03
0.82 5.0E-03
l-.15 5.0E-02
r.48 5.0E-02

:'- 80 5.0E-02
| 

--,r: 
s . oE- 02

2.45 5. oE-02
2.'t9 5.08-02
3.L2 5.0E-02
3.44 5.0E-02
3 -'17 5.0Er00
4. l0 5. 0E+00

4.43 5.08+00
4.76 5.0E+00
5.09 5.0E+00
5.41- 5.0E+00
5.74 5.08+00
6.07 5.0E+00
6.40 5.0E+00

0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0 - 00 l-000.0
0.00 1000.0
0.00 r-000.0
0.00 1000.0
0.00 1000.0
0 - 00 1000.0
0.00 1000. 0

0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 r.000.0
0.00 r-000.0
0.00 1000.0
0.00 r-000.0

l0 43.2
IU IU / .5

10 156.9
ru zz5 -l
tu z5t. o

10 275.5
10 289.a
10 304.2
10 350.5
10 4!9.7
r0 440.8
ru )zu-5

ru olz -5

10 898.4
10 793.3
l-0 889.3
tv 604. b

1_0 942.2
10 1224.2
L0 1590 .8

0.0 43.2
0.0 107.5
0.0 156.9
0.0 225.5
0.0 253.6
0.0 275.5
0. 0 289.r
0. 0 304 .2
0.0 350.5
0. 0 4L9 .7
0.0 440.8
0.0 520.5

0. 0 898 .4
0.0 793.3
0.0 889.3
0. 0 861.6
0. 0 942.2
0. 0 L224.2
0.0 1590.8

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

0.0 50

1.0 -0.r2
1.0 -0.05
1- 0 -0.26
1. 0 -0.28
1.0 -0.31_
1. 0 -0.3r-
1.0 -0.32
1 0 -n ?6

1. 0 -0.34
1 n -n ?q

t-. 0 -0.34
1.0 -0.32
1.0 -0.34
1.0 -0.35
L.0 -0.35
1. 0 -0.34
l-.0 -0.37
1.0 -0.34
l-.0 -0.31
1. 0 -0 .29

0. 0 14.4
0.0 26.9
0.0 39.2
0.0 45.1
0.0 50.7
0.0 55.1
0.0 57.8
0.0 50.8
0.0 70.1
0.0 83.9
0.0 88.2
0.0 86.7
0. 0 r74.'7
0.0 146.5
0.0 L29 .4
0.0 145.1
0.0 140.5
0.0 153. ?

0. 0 t99 .7

0. 04

0. 02

0.22
0.29
0.39
0.41
0 .46
0.67
0.55
0.50
0-56
0.42
0.53
0.51
0.50
0.54
0. ?1

0.54
0 .41
0.32

90.5
95. 0

95.0
95. 0

95.0
95.0
95. 0
95. 0
95.0
95.0
95.0
95.0
95. 0

95.0
95.0

95. 0
95. 0

95. 0

95.0



I
t
I
I

r^naTa^ i-F - fDT TnfaThratrti^n

Interpretatj-on Oulput - Rel-ease 1.00.f9M

.;:-..:rNo: 04-0913-1521-r073
i No: 04-783

LIiCNC: MACTEC, INC.
ProjecE: TVA Plant, Gallatin, TN

SiLe: cPT- 05

Locacion: TvA Pl-ant
Cone : 20 TON AD153

CPT Date: 04/08/09
CP? Time: L2:5!
CPT File: 783CP005.COR
Nort.hing (m) :

Easting (m) :

Elevat.ion (m) :

0.000
0.000
0. 000

I
I
I

Water Tabl-e (m) : r.52 (f t) : 5.0
Unit. Weight of water (default.) : 62.4O ff'f/m^:
Su Nkc usedr 1,2.50 Su/P' (nc) : 0.30
Averaging Increment (m) : 0.1-0
Phi Method :

Dr Method :

State Parameter Mr

(fL)

Robertson and Campanelfa, 1983
,lamiolkowski - AL1 Sands

1,.20
Used UniE weights Assigned to Soil Zones
values of 1.089 or UnDef are printsed for parameters that are not valid for the material Eype (SBT)

Depth AvgQt AvgFs AvgRf Avgud SBT U.Wt. Tstress EStress Ueq Cn N60 (N].) 50 Su CRR

lFcf\ lrafl (?) pcf (tsf) (tsf) (tsf) (blows/fr) (tsf )

0.16
o .49
0 .82
r-15
'48

-.-8 
0

2.L3
2 .46
2.79
3.12

4. l-0

4.76
5.09
5.41
5.74
6.07
6.40
6.73
7. 05

7.38
7.79
8.20
8. s3
8.86
9 .1,9

9 .84

I

I
t
T

I
I
I

12.0 0.01
52.4 0.05
7L.9 0.11

100.4 0.18
1,40.2 0.35
165.3 0.57
183.1 0.85
203.8 1.r?
2'J-4.2 0.71
300. ? 0.85
446 .8 1.50
460 .7 2.39
442.L 2.55
472.6 2.52
463.0 2.76
430.2 2.09
ouz. b z -v6
8"tL.4 3.26
837.7 5.55
t51 .5 b-Or

881.7 4 .l_1

s86.6 7.03
830.6 9.91
'71,4 .9 7 .99
683.3 6.70

493.0 3.59
447.6 3.1?
430 .3 2.07
f,sf-r z-oL

I 120.9
I 120.9
9 r24.r
9 r24.r
9 !24.L
9 L24.L
9 r24.L
9 L24.1

10 r2'7 .3
10 L27.3
10 ).27 .3
10 3"27 .3
10 127.3
10 L27.3
10 L27.3

tzt.J

l-0 L27 .3
l-0 L27.3
ru Lat.5

10 t27.3
10 !27.3
9 L24.I
9 L24.r
9 r24.I

l-0 I27 .3
10 !2',1 .3
l-0 r2'7 .3
r0 L27.3
L0 L2'7.3

2.00 4.6
2.00 L2.5
2.00 L7 .2
2 -00 t9 .2
2.40 26.9
2 . 00 31.7
2.00 35.1
2.00 39.0
2.00 41.0
2.00 48.0
2.00 71.3
z.uu /l-5

1.99 70.6
L.tL I5-1
1 A4 ?? q

L.79 58. ?

I. /O t6.Z

1.70 133.7
1.58 L20 .4
f .of, r+u-,

r.05 f+f-5

1.55 r.30. 9
1 q4 aa q

L.52 75.7
1.50 7r.4
1.48 68.'l
L.46 84.8

9 .2 0.95 0.00
25.L UnDef 0.L7
34 .4 Ur:Def 0.32
38 .5 UnDef 0.00
53. ? UnDef 0.00
63.3 UnDef 0.00
?0.1 UnDef 0.00
78. L UnDef 0.00
82.A UnDef 0.00
95.0 UnDef 0.00

L42.5 UnDef 0.00
a41 .L UnDef 0.00
140.1 UnDef 0.00
143.9 UnDef 0.00
135.0 UnDef 0.00
L22.6 UnDef 0.00
158.9 UnDef 0.00
240.3 UnDef 0.00
227,4 UnDef 0.00
20I.7 UnDef 0.00
232.4 UnDef 0.00
230.3 UnDef 0.00
255.4 UnDef 0.00
2L6 .3 UnDef 0.00
2A3 .6 UnDef 0. 00

L48.7 UnDef 0.00
LL9.4 UnDef 0.00
10?. L UnDef 0.00
L01.8 UnDef 0.00
]-24.2 UnDef 0.00

0.08
0. r0
0. t5
0.18
0 .25
0.34
o .47
0.58

0.28

o.52
0.58
0.53
0.60
0.48
0.34
0.37

0.88
0.47
o.79
l-. L9

1. r.2
0.98
0.85
0.75
0.71
0 .48
0 .49

0.0
0.0
0.2
0.3
0.2
0-3
0.0

0.0
-0.3
-0.4

-0.5
-0.8
-0.8
-1.5

a-5

8.5
2.7
7.0

14.8

5-5

5.9
5.9
7.2
8.0
9.2

0.01-

0.03
0.05
0. 07

0.09
0.11
0.1-3

0.15
0.17
0.19
0.2t
0.23
0.25
0.27
0.30
0.32
0.34
0.35
0.38
0.40

o .44
0.46
0.49
0.51
0.53
0.55
0.58
0.60

0.01-
0.03
0. 05

0.07
0.09
0 .11
0.13
0.15
0.t7
0.19
0 .2r.
0.23
0.25
0.27
0.30
0.31
0.32
0.34
0.35

0.37
0.38
0.39
0.40
o .41
0.42
o.43
o .44
0.45
0.47

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.02
0. 03

0. 04

0. 05

0.05
0.07
0.09
0 .10
0 .11
0.t2
0. r.3
0. L4

0.15

I
I
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ConeTec Inc. - CPT InEerpretaeion
Interpretsatsion Output - Release 1.00
RunNo: 04-0913-1521--l-073
4:3 No: 04-783

{ ,ta: MACTEC, Inc.
Project.: TVA Plant., Gallatin, TN

Site: CPT-05
locatron: IVA Pfant
Cone : 20 TON 4D163

r9M

I cPT Date: 04/08/og
f cPT Time: 12:51
I CPT File: ?83CP005.CoR

Northing (m):
Easting (m):

Elevaeion (m):

0. 000
0. 000
0. 000

Page !D

t
I
T

Wat.er Table {m): L.52 (fts}: 5.0
Unit Weight of Water (default) : 62.40 kN/m^3
Su Nkt used: 12.50 Su/P' (nc): 0.30
Averaging Increment (m) : 0,1-0

Robertson and Campanella, 1983
.lamiol-kowski - A11 Sands

L.20
Used Unit Weights Assigned to Soil Zones
Values of l-.089 or unDef are printed for parameters that are not valj-d for the materiaf type (SBT)

Phi Method :

Dr Method :

Sbate Parameter M:

BqI Depth k
(ft) (cm/s)

KIN QclNDelt.aQcl-N Qcl-Ncs tc Pna
(t ) (Des)

Dr
(?)

ocR srare Del (n1) 50 (N1) 5ocs
Param

| :,:;
1. 15

| +'il
2.46

I i,it
3.7't

| rii
5. 09

| 2,t:
6 .40

I ::i
?.79

I i:i
9.19

I ill

5.0E-05 0.00 1000.0
5.0E-03 0.00 1-000.0
5.08-03 0.00 r-000.0
5.08-02 0.00 1000.0
5.08-02 0.00 1000.0
5.08-02 0.00 1000.0
5.0E-02 0.00 1000.0
5.08-02 0.00 1000.0
5.0E-02 0.00 1000.0
5.0E+00 0.00 1000.0
5.0E+00 0.00 1000.0
5.08+00 0.00 1000.0
5.08+00 0.00 1000.0
5.08+00 0.00 l-000.0
5.0E+00 0.00 1000.0
5.08+00 0.00 1000.0
5.08+00 0.00 1000.0
5.08+00 0.00 1000.0
5.0E+00 0.00 L000.0
5.0E+00 0.00 1000.0
5.08+00 0.00 1000.0
5.08+00 0.00 l-000.0
5.08-02 0.00 l-000.0
5.08-02 0.00 L000.0
5.0E-02 0.00 1000.0
5.0E+00 0.00 L000.0
5.0E+00 0.00 L000.0
5.0E+00 0.00 1000. 0

5.0E+00 0.00 943 .2
5.0E+00 0.00 1000.0

0.0 23.r
0.0 L00.3
0 .0 L3't .7
0.0 r92.3
0. o 268.6
0.0 315.6
0.0 350.7
0.0 390.3
0.0 4r_0.3
0.0 576.0
0.0 855.7
0.0 882.4
0.0 846.8
0.0 882.5
0.0 833.6
0.0 751.5
0.0 1035.5
0.0 )"473 .2
0.0 1394.4
0.0 )_236.7
0.0 !424.5
0.0 !4r2.0
0.0 1305.0
0 .0 1-105.3
0.0 1-040.1
0.0 91L.6
0.0 732.L
0. 0 656 .7
0.0 623.9
0.0 't6r.2

72.9 10.0
95.0 1.0
95.0 1.0
95.0 1.0
95.0 1- 0
95 .0 r.. 0
95.0 1".0
95.0 r.0
95.0 1.0
95.0 1.0
95.0 1. 0

95.0 1.0
95.0 1.0
95.0 1.0
95.0 1. 0

95. 0 r.. 0
95.0 1.0
95.0 1.0
95.0 1.0
95.0 1.0
95.0 1.0
95.0 1-.0
95.0 r_.0
95.0 r.. 0
95.0 1.0
95.0 1. 0

95.0 1.0
95.0 1.0
95.0 1.0

0.08 r.0

0.10 10

0.15 10

0.18 L0

0.25 10

0.34 10

0.47 10

0 .58 10

0.33 10

0.28 10

0.35 10

0.52 10

0.58 L0

0.53 r_0

0.60 10

0.49 10

0.34 r-0

0.37 10

0.65 10

0-88 10

o.47 r_0

0.79 r-0

l-.19 9

L.!Z t

0.98 10

0.85 L0

0.75 l-0

0.71 10

0.48 1,0

0.49 10

23.'J_

100.3
L3'7 .'l

268.6

350.7
390.3
410.3
576. 0

6t5. I

882.4
846.8
882.5
833.5

1035 .5
r473.2
]394.4
L236.7
1424.5
I4a2.0
1305.0
1105.3
l-040.L

ql 1 6

'132.!
656.7

'16t.2

0.0 9 .2
0-0 25.r
0.0 34.4
0.0 38.5
0.0 53.7
0. 0 53.3
0.0 70.1
0.0 ?8.1
0. 0 82.1
0.0 95.0
0.0 142.6
0.0 IA"t .t
0.0 140 - I
0. 0 143.9
0.0 135.0
0.0 122.6
0.0 168.9
0.0 240.3
0.0 22'1 .4
0. 0 20L.7
0.0 232.4
0.0 230.3
0.0 255.4
0.0 2L6.3
0.0 203.6
0. 0 748 .7
0.0 11 9.4
0.0 107.1
0.0 101.8
0 . 0 L24.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.0
0.4
0.0
0.0
0.0
0.0
0.0

50

50
50

50

50

50
50
50
50

50
50

50

50

50

50

50

50

50

50
50

50

50

50

50

50

50

50

50

50

-0. r8
-0.t9
-0.23
-0.24
-0.27
-0.30
-0.33
- 0.35
-0.29
-0.28
-0.30
-0.34
-0.35
-0.34
-0.35
-0.33
-0.30
-0.31-
-0.35
-0.39
-0.33
-0.38
-0.43
-0.42
-0.40
-0.39
-0.37
-0.37
-0.32
- 0.33

I
T

I
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ConeTec Inc. - CPT InLerpretation
fnt.erpret.ation Output - Rel-ease f-00.19M

.!.'rNo: 04-0913-1-52L-1"095
No: 04-783

client: MACTEC, Inc.
Project.: TvA Plant, callatj-n, TN

Location: TvA Plant
20 TON AD153

cPT DaEe: 04/08/09
CPT Time: 16:L7
CPT FiIe: 783CP007.COR

Northing (m):

Easting (m):
Elevat.ion (m) :

0.000
0.000
0.000

T

t
I

Water Table (m): L.52 (ft): 5.0
Unit Weight. of Water (default.) : 62.40 kN/m^3
Su Nkt used: l-2.50 Su/P' (nc): 0.30
Averaging Incremen! (m): 0.10
Phi Method :

Dr Met.hod :

State Parameter M:

Robert.son and Campanella, 1983

'Jamiolkowski - A11 Sands
1.20

Used Unit Weighls Assigned t.o Soil Zores
Values of l-.0E9 or UnDef are printed for parameters that are not valid for the material type (SBT)

Depth AvgQts AvgFs AwgRf Avgud
(tsf) (rsf) (?)

U. Wt. Tstress Estress
6^4 /r ^f\yer \L-!/ \LD!/ (tsf )

N60 (N1) 50
(blows / ft )

Su CRR

(tsf)(fr)

I :,i;
0.82

l:'ii
2.13

I :,ii
3.44

t ri:
4.75

I i,:;
6 -07

T ;.;;
?.38

I :'i:
8.85

I i:i
10.t7

I i:,ii
_1L.48

I', .:l
I L2.47

12.80

3'1 .9
'18.'7

l-r.8 .2
100.0
114. 1

I47 -9
135.9
L:-'l .7

92.L
t5/.J

L97.4
167. 0

1-51. I

148.5
L48.2
138.3
L26.7
111.5
t_0L,6
87.4
75.3
62 .6
53.3
45 .0
44.4
40.3
38.7
36.0
32 .0
30.6
30.4
27.3

25 .6
27 .8
30.4

0.01"

0 .15
0.49
0.48
0.35
0.36
o.54
0. 94

0.'t2
0.42
0.39
0 .46
0.8?
0.80

0.25
0.13
0.10
0.06
0.12
0-11
0. r"0

0.14
0.02
0.01
0.01
0.02
0.02
0.02
0.0r.
0 .0L
0.0t
0.01
0.0L
0.0r.
0.0r.
0.01
0.01
0.0r,

0.03
0.18
0.35
0.41
0.35
0.3L
o.32
0.53
0. s3
0.35
0.42
0.29
0.44
0.48
0 .41
0 .16
0.08
0.07
0.04
0.09
0. l_0

0.09
0.15
0.02
0. 02

0.02
0.04
0.05
0. 05

0.03
0.03
0.03
0. 03

0. 03

0.04
0.04
0.04
0. 04

0.03

-0.1
0.0

-0.3
-0.3
-0.3
-o.4
-0.4
-1.3
-1.1
-0.4
-0 .4
-0.7
-1.5
-1.3
-o.4
-2 .9

-8.3
-7 .0

0.5
1.0
3.6
4.3
4R

5.4
5.5
5.7

7.3
7.2
7.8
7.8

8.8
o-5

r20 .9
r20.9
!z+.L
LZ+.L

L24.I

L20.9
L24.L

!24.L

L24.L

r20.9
r20.9
L24.9
720 .9
L20 .9
I20.9
1,20 .9
L20.9
1L?.8
117.8
117.8
117.8
11-? . I
11?. I
1r,7 . I

0.0r.
0.03
0.05
0.07
0.09
0.11
0.13
0. 15

0.17
0.19
0.2r

0.25
o.27
0.29
0.3r-
0.33
0.35
0.38
0.40
0.42
0.44
0.46
0.48
0.51
0.53
0.55
0.57
0.59
0.61-
0.63
0.55
0.57
0.68
0.70
0.72
0 -74

0. ?8

0.01
0.03
0.05
0.07
0.09
0.11
0. 13

0. 15

0.17
0.19
o.2L
0.23
0.25
0.27
0.29
0.31
0.32
0.33
0.34
0.35

0.37
0.38
0.39
0.41
0.42
0 .43
0.44
0.45
0.46
0.46
0 .47
0.48
0 .49
0.50
0.51
0.52
0.53
0.54

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00

0.00
0. 00

0.00
0. 00

0. 00

0.00
0.00
0.01
0. 02

0. 03

0.04
0.05
0.05
0.0?
0.09
0 .10
0 .11
0.12
0. l-3
0.14
0.15
0.15
0.r7
0.18
0.19
0.20
o.2r
0.22
0.23
0.24

2.00
2.00
2.00
2.00
2 .00
2.00
2.00
2.00
2.00
2.OO

2.00
2.00
r.99
r.91
r-65

),.79

L.74
t.'1!
L.69
r. oo

1 .59
L.5?
1.55
1.53
1.51
1.50

r .47

1" -42

l-.40
1 ?q

!.37

a6-6

2t.8

28 -3
26 .0
22.5
22.0
30. t-

37.8
32.0
29.!

28.5
28.4
26.5
24.3
2r.3
19 .5

14.4
15. 0

!2.8
11. 0

10.6
9.7
9.3
8.6
7.7
9.8
9.7

8.5

8.9
9.7

LS.2
3'l .'t
52.4
45 .3
38.3
43.7
64 .6
56.7

44.L

75.2

53.'t
51.3
50.2
49.3
45.3
40.9
35.5
31. 9
aa 1

23.0

19.8
L5.9
ro-a

14 .5
L3.7
12.?
11.1
L4. 0

al .d

12.3
11. 9

11 .3
!2.2
L3.2

I
I

q

9

9

9

9

9

I
9

9

q

9

9

9

9

9

9

I
I
I
I
I
8

I
I
7

7

7

7

7

7

7

UnDef 0.f2
UnDef 0.40
UnDef 0.00
UnDef 0.00
UnDef 0. 00

UnDef 0.00
UnDef 0.00
UnDef 0. 00

UnDef 0.00
UnDef 0.00
UnDef 0. 00

UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.33
UnDef 0.23
UnDef 0.15
UnDef 0.13
UnDef 0. ll
UnDef 0.l-1-

UnDef 0.10
UnDef 0.10
UnDef 0 - 09

UnDef 0.09
UnDef 0 - 09

UnDef 0.09
UnDef 0.08
UnDef 0.08
UnDef 0 - 08

UnDef 0.08
UnDef 0.09
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ConeTec Inc. - CPT Interpretation
RunNo: 04-0913-1621-1095
CPT File: 783CPO07.COR

AvgvL

(rt) (tsf)
AvgFs AvgRf
(tsf) (?)

AvgUd
/ff\

U.Wt. Tstress Estress
pcf (tsf) (tsf) { Lsf)

Cn N60 (N1) 60 Su

(blows,/fL) (tsf)
CRR

I

l,

T

I
I
I
I
I

I
I
I
I
I
t
I

13 .12
13 .45
r3.78
14 .11
!4 .44
L4.76
15.09

f 5. /5

15.08
16 -40

L7.06
L7.39
L'7 .72
18.04
\6-5t

18.70
19.03
19.36
19.68
20.01
20.34
20 .67
21.00
2I.33
2L .65

,'' gg

l1
22 .64
)t o1

23.29

23 .95
24.28
24 .6r

29.5
27.3

27 .'7

30.1_

33.2
33.5
35.0
39.9
35.0
32.4
28.2
32 .6
42.5
60 .2
62.5
58 .5
57 .1
59.2
bu. f

53.8
5U.1

45. 0

45.7
45 .5
50.5
48.7
50.5

50.9
50.3
59.3
30.5

L25 .6
1A (

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.07
0.03
0.01,
0.01
0.01
0.01
0. 03

0.08
0. L3

0.08
0.06
0. 01

0. 03

0. 03

0.01-
0. 02

0.01
0.01-
0.01
0.01
0.0r-
0. 02

o.02
o.27
1.85
r.90
0.99
L - 01

2.39
2.1,2

0.03
0. 04

0. 04

0. 04

0. 03

0.03
0.03
0.19
0. 05

0. 03

0. 03

0. 04

0. 03

0.05
0 .1"2

0.20
0.1-3
0.10
0.02
0. 04

0.06
0 .02
0.03
o.02
o .02
o.02
0.02
0.02
0.03
0.04
0.45

4.78
0.81
1. 90

9.3
8.7
9.7

10.0
10.4
10. I
l-t.2
L]-.5
11 .3
11 .8
t2.!

L3.2
13.3
L2.t
r.3.8
]-4.r
L4.2
l-4.5
J3.I

15.5
15. 9

15 .7

15 .8
16.8
r7 .4
r7. I
18 .1

18.4

-2.2
-5.6
L4.7

-5.2

l_17. I
l_l-7.8
1r-7. I
11?.8
l-17.8
120. 9

L20.9
117.8
L20.9
L20.9
l-20.9
117.8
r20 .9
r_20.9
r20.9
t20.9
't 20 .9
120.9
t20.9
r20.9
t20.9
t20.9
t20.9
L20 .9
LZV-9
r20.9
r20.9
]-20.9
L20.9
120.9
r20.9
L1-4.6
1Ll-.4
Ll-l-.4

11,? . 8

111.4

0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98
1. 00

r.02
L. 04

f - ub

1.08
1. r0
1. 11

1. 13

1.t5
1. 1?

a, rv
t.2t
a.23
r.25
1.27
1-.29
1.31
1",33

1". 35

1.37

), .41"

1.43

L.47
L.49
1.51

0.55
0.55
0.5?
0.5?
0.58
0.59
0.60
0.61-
o.62
U. bJ

0.64

0.68

0.70
0.7r
0.72
0.73
0.74
0.75

0.76
0.7'1
0.78
0.79
0.80
0.81
0.82
0.83
0.84
0.85
0.86
0.87
0.88
0.88

0.25
0.25
o.27
0.28
0.29
0.30
0.32
0.33
0.34
0.35
u - lb

0.3?
0.38
0.39
0.40
0.41"

0.42
0.43
0.44
0.45
0 .46
0 .47
0.48
0 .49
0.50
0.51_

0 .52
U.5J

0.54

0.55
0.57
0.58
0.59
0.60

0 .62

r..35
1 .34

r.32
l-.31
r.30

1.28
1.27

L.25
t.24
1.23
r.22
t.2r
1.21
1.20
1. r_9

1 1A

1.1-7

1.1?

1.15
1.14
l.L4
1. 13

)..L2
L.L2
1.11-
1.10
1.10
t .09
1.09
1.08
1. 07

L .07

9.4
8.7

8.9
9.6
8.0
8.0

]-r.2
9.6
8.4
7.8
9.0
7.8

40.2
L4.4
15.0
14.0
13 .7
1,4.2

14 -4
L2.9
L2.0
10.8
10. 9

10. 9

12.!
11 .6
L2.I

t2.2

22.7
29.3
19.8
23.7
40.1
17.8

7
'l
7

7

7

8

I
7

I
8

I
7

I
8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
8

6

3

3

9

7

3

12.7 UnDef 0.09
11.7 UnDef 0.08
10.9 UnDef 0.08
tI.7 Unlef 0.08
12.6 UnDef 0.09
10.3 UnDef 0.09
10.4 UnDef 0. 09

14.3 UnDef 0.09
12.l Unlef 0.09
10.5 UnDef 0.09
9.7 UnDef 0.09

:-:-.2 UnDef 0. 08

9.6 UnDef 0.09
12.5 UnDef 0.09
f7 .5 UnDef 0.l-L
18.1 UnDef 0.L2
15.8 UnDef 0.11
16.3 UnDef 0.11
L5.8 UnDef 0.11-

15.9 UnDef 0.11
15.0 UnDef 0. r0
13.9 UnDef 0.10
]-2.4 UnDef 0.09
!2.5 UnDef 0.09
12.4 UnDef 0.09
1,3 .7 UnDef 0.10
l-3.1 UnDef 0.09
13 .5 UnDef 0. r0
l-3 .7 UnDef 0.10
1? 4 Tlnnaf n 1n

15.8 UnDef 0. 11

24.8 4.53 0.33
31.8 2.33 0.00
2t.4 r.54 0. 00

25.5 UnDef O.32
42.8 UnDef 0.00
18.9 1.35 0.00

I.
I
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ConeTec Inc. - CPT Interpret.aEion
InlerpreLation Output - Release 1.00.19M
RunNo: 04-0913-1621-1095

r::b No: 04-783
:nE: MACTEC, Inc.

Project: :wA Plant, Gal"lat.in, TN

Site: CPT-07
l,ocation: TVA PIanE.

20 TON AD153

cPT Dare: 04/08/09
CPT Time: 16 :17
CPT File: 783CPO07.COR

Northing (m):
Easting (m):
Elevation (m):

Water Table (m) ). .52

Page: lb

0.000
0. 000
0.000

(ft): 5.0
Unit weight of Water (default) t 62.40 kN/m^3
Su Nkt used: 12.50 Su/P' (nc): 0.30

Phi Met.hod :

Dr Method I

State Parameter M:

Averaging Increment {m): 0.10
Robertson and Campanella, 1983

'Jamiolkowski - A11 Sands
L.20

Used Unit Weights Assigned to Soil- Zones
values of 1.0E9 or UnDef are printed for parameE.ers tha! are not valid for the material Eype (sBT)

I Depth k
(ft) (cmls)

Bq Qtn Rfn QclN Delt.aQcl-N QclNcs Fc Phi
(?) (Deg)

Dr
(?)

ocR SLate Del (n1) 60 (N1) 6ocs
Param

I
I
I
I
I
t
I
t
I
t
I

U.IO >.UE-UI

0.49 5.0E-03
0.82 5.08-02
r.tf, )-uL-uz

1.48 5.08-02

/i-- :80 5.08-02
\- -13 5.08-02

z.+o a.vL-gz

2.79 5 .0E-02
3 .r2 5.0E-02
3 .44 5.0E-03
3.7't 5.0E-02
4.10 5.0E-02
4.43 5. 0E-02
4.'16 5.08-02
5.09 5.0E-02
q 41 q nF-n2

5.74 5.0E-02
5.07 5.08-02
6 -40 5.08-02
o, /J a.uL-vz

7.05 5.08-02
7.38 5.0E-02
't ."19 5.08-02
I .20 5.08-03
5.3J 5. UE-Ul
8.86 5.08-03
9.19 5.08-03
>. fl t. uE-u5

9.84 5.08-03
10.17 5.08-03
10.50 5.0E-03
10.83 5.08-04
l-1.15 5.08-04
11.48 5.08-04

,.:l 1 .81- 5.0E_04
L4 5.0E-04

--.47 5.0E-04
12. 80 5 .08-04

0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 1000.0
0.00 974.1
0.00 789 .2
0.00 510.5
0.00 432.3
0.00 675.2
0.00 779 .2
0.00 6!0 .2
0.00 515.0
0.00 479 .4
0.00 451 .1
0.00 445.7
0.00 403.6
0.00 358.9
0.00 306. I
0.00 27r.9
0.00 227 .5
0.00 1"89.5
0.00 L52.4
0.00 ]-26 .6
0.00 105.7
0.00 100.5
0.00 89 .2
0.00 83.8
0.00 75.2
0.00 66.2
0.00 6t.9
0.00 60.3
0.00 52.9
0.00 50.7
0.00 47 .7
0.00 51.1
0.00 54 .9

10 72.6
10 150.7
10 252.L
10 226.5
10 1,91.6
10 2]-8.5
10 322.9
ru 265.5

10 260.4
ru zza.+
l-0 t'16.4
l-0 301_.2

10 378.0
5LZ- t

1-0 274.2
zoz.5

au z5h -+
10 251 .8

L0 209.0
10 r-81.3
10 163.0
r0 l-38.4
10 117.3
ln oE 6

10 80.8
9 59.0
9 65.8
v 5v. a

t +5.5
9 43.L
9 42.3

9 34.7
9 37.4
9 40.5

0.0 72.6
0.0 450.7
0.0 262.!
0.0 226.5
0.0 191.6
0.0 2L8.5
0. 0 322.9
0.0 283.3
0.0 260.4
0.0 225.4
0.0 L76.4
0.0 301.2
0.0 378.0
0. 0 312.7
0. 0 274.2
0. 0 262.3
0.0 255.4
0.0 251.8

0.0 209.0
0. 0 r-8r..3
0.0 163.0
0.0 138.4
0. 0 l-17. 3
0.0 9s.9
0.0 80.8
0.0 59.0
0.0 55.8
0. 0 59.1
0.0 56.2
0.0 5L.7
0.0 45.5
0.0 43.r
0.0 42.3
0.0 37.6
U.U JO.5

0.0 34.7
0.0 37 .4
0.0 40.5

1-0 -0.08
1. 0 -4.24
1. 0 -0.30
1.0 -0.31-
t.u -u.5u
1.0 -0.29
1.0 -0.29
1.0 -0.35

l-. 0 -0 .26
1.0 -0.24
1. 0 -0 .25
1.0 -0.30
1.0 -0.28
r.u -v-26
1. 0 -0 .1'7

1.0 -0.11
1. 0 -0. 09

1.0 -0.04
1.0 -0.r0
1.0 -0.09
1.0 -0.08
r". 0 -0.10
1.0 0.08
1.0 0.L2
l-. 0 0 .t2
1.0 0.0?
L.0 0.07
1.0 0. 07

1.0 0.t3
l-. 0 0. l-3
1. 0 0. r.3
l-.0 0.t4
1.0 0.!4
1.0 0.14
1.0 0.14
1. 0 0.14
1". 0 0 .r4
1.0 0.14

0.0 r8.2
0. 0 3'7 .7
0.0 52.4
0. 0 45.3
0.0 38.3
0.0 43.7
0.0 64.5
0.0 56.7
0.0 52.r
0.0 45.1
0.0 44.I
0.0 60.2
0.0 7s.2
0. 0 6r.2
0.0 53.7
0.0 51 .3
0.0 50.2
0.0 49.3
0.0 45.3
0.0 40.9

0.0 31.9
0.0 27.L
0.0 23.0

z3-)
0.0 19.8
0.0 t6.9
0.0 16.1
0.0 14.5
0.0 13.?
0. 0 12 .'l
0.0 11.t
0.0 14.0
0.0 13.8
0. 0 r2.3
0. 0 11.. 9

0.0 Lt.3
0.0 ]-2.2
0.0 L3.2

0.03
0.18
0.35
0.41
0.35
0.31
0.32

0.53
0.35
0.42
0.29
0.44
0.48
0.41
0.15
0.08
0.07
0. 04

0. r-0
0. r-0

0.09
o 16

0.02

0. 02

0.04
0.05
0.05
0.03
0.03
0.03
0. 03

0.03
0. 04

0. 04

0. 04

0.04
0.03

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

2.2
2.L
2.5
J.I

4.7
5.0
5.0
5.0
5.0
5.0
qo

5.0
qo

50
50

50

50

50

50

50
50

50
50

48

50

50

50

48

48

48

46

48

48

46

44

44

44

42

40

40
40
40
40

38

38

38

40

95.0
95.0
95.0
95.0
95. 0

95.0
95. 0

95.0
95. 0

94 .9
6b.5

95.0
95.0
95.0
95.0
94 .9
94.3
93.7
91.3
88.4
84.3
A1 ?

76.6
71.8
ob - r

50. I
48.4
44.7
41 1

42.6
39.3
38.4
35.9
39.1
4r.4



I
ConeTec Inc. - CPT Interpretation
RunNo: 04-091-3-162L-1095
CPT FiLe: 783CPO0?.COR

Page: 2b

t:nK
1rL) (cm/s)

Qtn RIN QclN DeItaQclN QclNcs Fc
(?)

vnr
(Deg)

Dr
(?)

SEate Def (n1) 50 (NL) 6ocs

ParamI
13.

I 13.

I 14.

ti
I 1s.

t 1s'

15.
I 16.
I 16.t L7.

L7.
I L'l .

I 1s.
- 1s.

18.
I le.
I le.r r-9.

20.

I:Zr 2r.
2L.

I :-:
! i__

22.

li1
I 22.
| 23.

I:1
I 24.

L2 5.0E-04 0.00
45 5.0E-04 0.00
'18 5.08-04 0.00
11 5.0E-04 0.00
44 5.08-04 0.00
76 5.08-03 0.00
09 5.0E-03 0.00
42 5.0E-04 0.00
'15 5.0E-03 0.00
08 5.0E-03 0.00
40 5.0E-03 0.00
'73 5.08-04 0.00
06 5.08-03 0.00
39 5.08-03 0.00
't2 5.0E-03 0.00
04 5.0E-03 0.00
37 5.0E-03 0.00
70 5.0E-03 0.00
03 5.08-03 0.00
35 5.08-03 0.00
68 5.0E-03 0.00
01 5.0E-03 0.00
34 5.08-03 0.00
67 5.0E-03 0.00
00 5.08-03 0.00
33 5.0E-03 0.00
55 5.0E-03 0.00
.98 5.0E-03 0.00
31 5.0E-03 0.00
64 s.0E-03 0.00
97 5.0E- 03 0 .00
29 5.0E-05 0.00
62 5.08-08 -0.02
95 5.08-08 -0.04
28 5.0E-02 0.00
51 5.0E-04 -0.01
93 5.0E-08 -0.05

52.4 0.03
47 .5 0.04
43.9 0.04
46 .8 0.04
50.0 0.03
54.5 0.03
54.2 0.03
55 .'t 0.l_9
62.8 0.05
53 .9 0.03
49 .L 0.03
4r.9 0. 04

47 .9 0.03
oz - L u - ub

8'1 .2 0.13
89.3 0.20
82.3 0. 13

79 .L 0.10
81.1- 0.02
81,.2 0. 04

71.4 0. 06

of,.3 u-uz

57 .9 0.03
58 .2 0.02
57 -2 0.02
62.8 0.02
59 .7 0.02
6r.2 0.02
62.0 0.03
60.2 0.04
70.9 0.46
oo., 5.zz
34.3 6.52
zz.+ 5 - a+

r+t.5 u - 62

19.3 10.00

39.0 5.0
?q e ( n

33 .4 5.0
35.8 5.0
J6.5 5. U

42.2 5.0
42.3 5.0
43. S 5.0
49.6 5.0
43.1 5.0
39.6 5.0
34.3 5 .0
39.3 5.0
50.9 5.0
/r.5 l-6

73.8 4.5
68.6 4.2
66.4 4.t
58.5 5.0
59.1 3.8
51.3 4.6
56 .7 5.0
50.7 5.0
5r.2 5.0
50.6 5.0
s5.8 5.0
53.5 5.0
55.2 5. 0
55.1 5.0
54.9 5.0
64.7 5.0

139.6 25.5
UnDef 100.0
UnDef 100.0

165.8 13.0
UnDef l-00.0

40 40.3
38 37 .9
38 35.8
38 3?.8
38 39.9
40 42.6
40 42.6
40 43.6
40 47.2
40 43.t_
38 40.8
38 36.6
38 40.5
40 47 .9
42 57.7
+z 56. b

42 56.5
42 55.6
42 56.4
+z 50. t

40 53.3
40 5l-.0
40 47.8
40 48.1
40 47.8
40 50.5
40 49.3
40 50.2
40 50.7
40 50. r-

40 54.8
40 54.2

UruCI UruEI
UruCI UruEI

44 74.9
44 75.1

UruCI UruEI

1.0 0.L5
1. 0 0.15
1.0 0.L5
1.0 0.15
L.0 0.15
1.0 0.15
1.0 0.15
1. 0 0.00
r. 0 0.08
1.0 0.16
L. 0 0. l-5
L. 0 0. l-5
1. 0 0.15
1. 0 0.09
1. 0 0.00
1".0 -0.04
1. 0 0.00
1.0 0.03
1. 0 0.L7
1. 0 0.09
L. 0 0.08
L.0 0.17
r-. 0 0.14
1. 0 0. l_?

1.0 0.17
1. 0 0.18
1.0 0.18
l. 0 0.18
1.0 0.14
1. 0 0.L2
r..0 -0.09

10. 0 -0.30
10.0 UnDef
10. 0 UnDef

1. 0 -0.20
1. 0 -0.30
8.9 UnDef

0.0 t2.'7
0.0 11.?
0. 0 r0.9
0.0 l1 .7
0.0 L2.6
0.0 10.3
0.0 10.4
0.0 14.3
0-0 rz.L
0.0 10.5
0.0 9 .'t
0.0 L\ .2
0.0 9.6
0. 0 L2.5
0.0 1?.5
0.0 18.1
0.0 16.8
0.0 16.3
0. 0 15.8
0.0 16.9
0.0 r5.0
0.0 r3.9
0.0 r2.4
0.0 L2.5
0. 0 r2.4
0.0 I3.7
0.0 13.L
0.0 13.5
0.0 r3.7
0.0 r3.4
0.0 15-8

1,2.9 3't .7
UruCI UruCT

Un-Def UnDef
0.8 26.3
5.5 49.4

UnDef UnDef

9

9

9

9

9

9

9

9

9
q

9

a

9

9

9

9

9

9

9

9
q

9

9

9

9

9

9

9

"t

1

1

9

9

1

39.0
35.8
33 .4
3s.8
38.5

42.3
43.8
49 .6
43.r
39.6
34.3
39.3
50.9
71-.5
73.8
68.6

68.5

56.7
50. ?

5L.2
50.5
55.8
53.5
55.2
56. r
54 .9
64.7
53.3
32.5
zL. t

!JI.5

19.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0-0
0.0
0.0

75.3
UruEI
UruEI

7.0
35.5

UnDef

I
I

I
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ConeTec Inc. - CPT Interpretat.ion
Interpret.at.ion Output - Release 1.00-1,9M

- -i No: 04-0913-1521-1117
No: 04-783

C-lient: MACTEC, Inc.
Project: fVA Plant, Gallatin, TN

SiLe: cPT- 0 g

Location: TvA Plant
Cone: 20 TON AD163

CPT Date: 04/08/09
CPT Time: ]-t:57
CPT File: 783CP008 . COR

NorEhing (m):

Easting (m) :

Elevation (m) :

0.000
0.000
0.000

Page:

I
I
I

water Table (m): r.22 (ft): 4.0
Unit. Weight of Water (default.): 62.40 kN/m^3
Su NkL used: 12.50 Su/P' (nc): 0.30
Averaging Increment (m): 0.10

Robertson and Campanella, 1983
Jamiolkowski - ALl Sands

t.20
Used Unit. Weights Assigned to Soil Zones
Vafues of 1.089 or UnDef are prinE.ed for parameeers that. are not vaLid for the maEerial type (SBT)

Phi Method :

Dr Method :

Stat.e Parameter M:

DepEh AvgQC AvgFs
(ft.) {Esf) (tsf)

AvgRf Avgud
(?) (fr)

U.Wt. Tstress Estress
pcf (tsf) (csf) (tsf)

N60 (N1) 60
(blows /ft )

Su CRR

(Esf )

l,
0.15 29 .9
0.49 64.7
o -82 6't .6
1.1_5 67.0

' .48 78 .3
80 77 .5

2.L3 59 .3
2.46 109.7
2.'79 2L4.3
3.L2 240 .3
3.44 237.0

4. t 0 L94.9
4.43 r83 .3
4.76 r54 .3
5.09 L26 .O

5.41 108 .3
5.74 95.5
5.0't 85.9
6.40 80.6
o. ts bb, /

7.05 70 .7
7.38 58 .4
7 .79 64.2
6.ZV 55 . Z

8.53 4'7 .4
8.86 49.5
9.19 47.6
9.51 57.4
9.84 56.2

ln 17 qR q

ru. tu 32.5
10.83 49 .7
Jr.ff, +5-5

.".1 1..48 45-g

--.!4 37 .3
12.47 40 -6
12.80 48.0

-0.1 7

-o.4 I
-o.2 I
-0.3 I
0.0 I

-0.5 I
-0.t 7

-0.5 I
-1.0 9

-0.7 10

0.3 10

0.0 9

-0.4 9

-0.2 9

-0.3 9

-n ? q

-0.2 9
..u.o

-f . o t

14 e

o

a4 a

+.J 6

4.8 I
5.4 I
5.0 I
6.1 I
3.3 I
5.4 8

6.8 8

7..5 I
/.o 6

7.7 8

8.4 I
8.3 I
9.1 I

UnDef 0.10
UnDef 0.26
UnDef 0.28
UnDef 0.28
UnDef 0.39
UnDef 0.38
UnDef 0.22
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0. 00

UnDef 0.00
UnDef 0.41-
UnDef 0.33
UnDef 0.22
UnDef 0.24
UnDef O.22
IIFnaf n 1 o

UnDef 0.14
Un-Def 0.L2
UnDef 0. L2

UnDef 0.I2
UnDef 0.r4
UnDef 0.14
UnDef 0.13
UnDef 0.!2
UnDef 0.f2
UnDef 0.11
UnDef 0.l-1"

UnDef 0. L0

UnDef 0.09
UnDef 0.10
UnDef 0.l-1

0.16
0.37
o.29
0.20
0.24
0 .34
0.74
0."14
0 .70
0.70
o .67
0.92
0.69
0.66
0 .45
0.22
0.0?
0.0?
0.08
0.02
0.03
0.05
0 .1_0

0 .05
0. 01

0.03
0.01
0.0r,
0.03
0 .02
0 .07
0 .13
0. r.0

0.03
0 .04
0 .04
0.0L
0.08
0.05

0.52
0.5?
0 .43
0.30
0.31
0 .43
1.25
0 .67
0.33
0.29
u . 26

0 .43
0.35

o.29
0. r?
0.06
0. 07

0.09
0. 02

0.05
0.06
u. t5
0.08
0 .02
0.05
0 .02
0. 02

0. 04

0. 03

0.13
0.25
0.19
0.05
0.08
0.08
0.03
0. r9
0.13

l-l-? . I
L20 .9
r20.9
r20.9
L20 .9
r20 .9
117.8
\20.9

L24.1_

L24.L
L20.9
L20.9

L20 .9
r20.9
r20.9
!20.9

J,20.9

L20.9
1,20.9
r20.9
t20.9

t20.9
r20.9

!20.9

0.01
0. 03

0. 05

0.0?
0.09
0.11
0.13
0.15
0. t-7
0.19
o.2L
0.23
0.25
0.27
o.29
0.3r-
0.33
0.35
0.37
0-39
0 .41
0 .43
0.45
0 .48
0.50
0.52
0.54

0.58
0.60

0.68
0.70
0.72
o.74
0.76
0.78

0.01
0.03
0.05
0.07
0.09
0.11
0.13
0.15
0.17
0.19
0.2L
0.23
o.25
0.26
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
0.36
0.3't
0.38
0.39
0.40
0.41

0.43
0.44
0.45
0.45
o.47
0.48
0.49
0.50
0.51

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 01

0 .02
0.03
0. 04

0.05
0.06
0.07
0.09
0.10
0.11
0.72
0.13

0,15
0.15
0.L7
0.18
0 .19
0.20
0.2!
0.22
0.23
0.24
0.25
0.26
0.27

2 .00
2 .00
2.00
2 .00
2.00
2.00
2 .00
2 .00
2.00
2.00
2 .00
2.00
2-O0

1. 93

1.90

I.6J

1.80
L.77
L.75
1.'t2
1.70

1.58

1.54
1.53
I.5I

L -+t
L.48

L .45
1.43

1.41

15.5
:-6.2
16.0
18.7
18.6
18.9
26.3
4r..0
38.4
37.8
4]-.4
37.3

29.5

20 .7
18.5

15.0
ao->

L5.4
12.7
11 .3
11 A

1L.4
L3.7
13 .5
1? 4

11 .9
10.8
11 .0

8.9

11.5

19.1
31.0

32.r
37.5
37 .r
31 .9
52.5
82 -!

't5.7
s2.7
74.7
69.2
57.1
45.8
38. ?

33.9
30.0
27 .4
27.9

27.8
25.6
20.9
18 .4
19.0
18.0
2L.5
20.8
20.4
19.0
L?.8
15.0

L2.8

I
I
I
I
t
t
I
I



I
I
I

ConeTec Inc. - CPT InterpretaLion
Run No: 04-0913-1521-11L7
CPT File: 783CPo08.COR

FL 4v YVL

._tr) (rsf)
AvgFs AvgRf Avgud
(Lsf) (?) (ft)

U.Wt. TSE.ress Eseress
PUI ILJI' \LS!/

SBT
(tsf)

N50 (N1) 60 Su

\uruws/ !L/ \L-!/

CRR

I
I

I

I
I
I
I

I
I
I
I
t
I
I

13.12
13.45
13. ?8

14. rl
14 .44
14.75
15. 09

t5.75
16.08
16.40
a6 .73
L7 .06
1?.39
r7 .72
18.04
18.37
18. ?0

19.03
19.35
19.58
20.01
20.34

2l-. 00

40.5
39.5
40.5
45.0
54.4
53.9
s6.3
4g. o

44 .4
46.2
40. t
38. t

32 .8
2r.7
20.4

18 .5
2L .6
20 .4
18 .4
18 .3
22.O
29 .7
65.5

0.03
0.04
0. 04

0.05
0.05
0. r.0
0.09
0.04
0. 04

0.02
0 .04
0.05
0.10
0 .26
0.33
0 .18
0.2'l
0.50
1.05
L.27
l-. r0
0.95
l_. t6
L.74

0.07
0.09
0.10
0.10
0.09
0.19
0. l-5
0.07
0.08
0. 03

0.09
0.12
0.23
o.79
1, .52
0.85
1.35
5.25

4 .87

5.20
5 .28
5.88
3 .67

9-2
9.6
9.6

10.5
l-0.1
8.1

1L.4

11.9
11,.9
L2.2
13.0
13 .4
29.2
45 .5
68.5
-1.5
0.7
1.0
o.J

11.9
13 .1
17 .5
2!.7

120.9
L20.9
L20.9
120.9
120.9
L20.9
L20.9
L20.9
t20.9
120.9
120.9
r20 .9
1,20.9

117.8
tt4.6
114 .6

1,L4 .6
l"l"L .4
11l-.4
111.4
111.4
111.4
111.4

0.80
0 .82
0.84
0.85
0.88
0.90
0.92
0.94
0. 96

0.98
1. 00

r.02
1. 04

l. ub

L. 08

1,10
1. 11

1.r.3
r-15

1.17
L.19
L.2L
7.22

0.52
0 .52
0.53
0.54
0.55
0.56
0.57
0.58
0.59
0.60
0.61_

0 .62
0.63
0 .54
0.65
0.65
0 .67
o .67
0.58
0.69
0.70
0.71
0.7r
o -72
0.73

0.28
0.30
0.31-
0.32
0.33
4.34
0.35

0.37
0.38
0.39
0.40
0.41
0.42
0-43
o.44
0.45
0.46
0.47
0 .49
0.49
0.50
0.51
0.52
0.53

1.39
1.38
L.37
1-.36

L.33
L.32
1.31
1.30
L.29
L.28
r.27
t.26
L.25
L.24
r.23
r.23
r.22
t.2L
1.20
r.20
f, - av

1.18
1.18
L.L7

9.7
9.5
9.7

r.0.8
13 .0
\2.9
13 .5
tL.7
10.6
11 .1

9.6
9.1

10 .3
IU.5

8.3
7.8
'1 .5
8.9

20.7

t7 .6

2t.L
28.4
3t.4

I
8

I
8

I
I
I
I
I
I
I
8

8

7

6

5

3

3

3

3

3

3

5

13.5 UnDef 0.10
L3 .1 UnDef 0. 09

l-3 .3 UnDef 0. 09

14.6 UnDef 0.10
!7.5 UnDef 0.11
r'7 .2 UnDef 0.1-1
17.8 UnDef 0.12
L5.4 UnDef 0.10
13.8 UnDef 0.10
14 .3 UnDef 0.10
12.3 UnDef 0. 09

11.5 UnDef 0.09
13.0 UnDef 0.09
13.1 UnDef 0. L0

rU.J I.05 U.II

9 .7 r-.55 0. 09

9.2 I-47 0.10
10. 8 1.39 0.20
25.1 L.64 0.00
23.6 1.54 0.00
2!.L 1.37 0. 00

20.9 t.37 0.00
24.9 1. 56 0. 00

33 .4 2.27 0.00
36.7 5.14 0.44

l,-,,

I
I



t
COneTeC InC. - CPT TnfFrnraiali^n

I ;;;;;;;";;;'." ;;;";;-:-;";.;""-;.oo.1eM
t Run No: 04-0913-152i_-1117

r.&lr No: 04-783
{ :nt: I4ACTEC, Inc.

I rroject.: TVA planE.. callatin, TN

I Si-te : cPT- 0I
Location: TvA Plant
Cone: 20 TON ADl63

I cPT Dare: 04/oB/os
f cPT Time: 11:5?
t cPT Flle: ?83CP008 . coR

0. 000

0.000
0. 000

N^Ttshi -- /m\

I FAaFind /Bt

f Fl ar;ri i an /mlI

I
I

(ft): 4.0
Unit Weight of Water (default) : 62.40 kN/m^3
Su NkE. used l-2.50 Su/P, (nc) : 0.30
Averaging Increment (m) r 0.10

water Table (m):

Phi Method :

Dr Method :

State Paramet.er M:

r.22

Robert.son and Campanella, 1993
,Jamiol-kowski - A11 Sands

r.20
Used Unit Weight.s Assigned to Soil Zones
values of 1.089 or UnDef are printed. for paramet.ers that are not. vafid. for the material Eype (sBT)

I Depeh k
(ft) (cm/s)

Bq Qtn RIN QcLN DeltaQclN QcLNcs Fc Phi
(?) (Deg)

Dr
lz)

ocR State Del (n1-) 60 (N1) 6ocs
Param

I
I
I
I
I
I
I

I
It

-!I\I

I

0.16
o .49
0.82
1. L5

1.48
'-' 80

- 
-{3

2.46
2.'79
3.12
3.44
3 .7'7

4 .10
4.43
4.75
5.09
< t1

5.'74

5.40

7. 05

?.38
7 .79
6.ZU

8.86
9. L9

9.51
9 .84

10.1,7
10.50
r.0.83
11 . r.5

11.48
11 el

L4
41

12.80

5.0E-04 0.00 1000.0
5.08-03 0.00 1000. o

5. 0E-03 0.00 1"000. o

s.0E-03 0.00 970.9
5.0E-03 0.00 881. O

5.0E-03 0.00 7r2.5
5.0E-04 0.00 461. I
5.08-03 0.00 ?41.3
5.0E-02 0.00 1000.0
5.0E+00 0.00 1000. O

5.0E+00 0.00 1000.0
5.08-02 0.00 938. O

s.0E-02 0.00 787 .4
5. 0E-02 0.00 .1L1.3

5.08-02 0.00 575.8
5.08-02 0.00 453. O

5.08-02 0.00 375.4
s.0E-02 0.90 322.9
5.0E-02 0.00 280.9
5.08-02 0.00 252.3
5.0E-03 0.00 202.3
5. 0E- 03 0.00 208 .1
5.08-03 0.00 r95.7
5.0E-03 0.00 r77.4
5.0E-03 0.00 1-41.9
5.0E-03 0.00 1,23.!
5.0E-03 0.00 L25.4
5.0E-03 0.00 t"17.5
5.08-03 0.00 138.8
5.0E-03 0.00 132.8
5.08-03 0.00 128.9
5.0E-03 0.00 l-1 8.3
5.0E-03 0.00 :-09 .4
5.08-03 0.00 91 .5
5.08-03 0.00 96 .6
5.08-03 0.00 89.7
s.0E-03 0.00 75.2
s.0E-03 0.00 80.4
5.0E-03 0.00 93.5

0.0 57 .2
0. 0 r24.0
0.0 r29.6
0.0 r28.3
0.0 I49.9
0.0 I48.4
v.u tas.b

0.0 210. L

0.0 4l-0.4
0.0 460.2
0.0 454.0
0.0 413.5
0.0 373.3
v.u J5a-a

0.0 29L.9
0.0 234.L
0.0 L97 .6
0.0 173.1
0.0 L53.2
0.0 139.9
0. 0 l-14. 0

0.0 119.0
v.u II5-O

0.0 104.8
0. 0 85.4
0. 0 ?s.L
0.0 77 .5
0.0 73.6
0.0 87.8
0.0 85.0
U. U 6J.5

0.0 7"1 .5
0.0 72.5
o n aq <

v. u b5 - o

0. 0 6r.6
v. v )2.5

0.0 56 .4
0.0 66.l-

0 -52 10

0.57 10
0.43 10

0.30 10
0.31 10

0.43 10

L.25 9

0.67 10

0.33 10

o.29 10
0.28 10

0.43 10

0.36 10
0.36 10

0.29 10

0.L7 10

0.06 10
0.0? 10

0.09 L0

0.02 10

0.05 10

0.06 10

0. r.5 10

0.08 10

o.o2 Lo

0.05 9

0.02 t-0

0.02 9

0.04 10

0.03 10
o 1? O

n ?q o

0.19 9

0.05 9

0.08 9

0.08 9

0.03 9

0. l-9 9

0.13 9

I24.0
I29 .6
t46.3

L49.9
I48.4
113 .6
210.1
4]-o.4
460.2
454.0
4r3.6

2q1 0

234.L

173.L

l-39.9
r-1-4.0

11-9 . 0

r.13 .5
t-04 . I
85.4
75.L
77 .5

s7.8
8s.0
83.5
77 .6
72.6
65.5
65.5
or. o

56 .4
bb. r

0.0
0.0
0.0
0.0
0.0
0.0
3.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.6
1.3
2.r
)L

0.8
r.4

3.2
3.1

4.9
5.0
3.3

50

50

50

50

50

50

48

50

50

50

50

50

50

50

50

48

48

48

45

46

44

44

44

42

44

44

44

42

42

40
42

95.0
95.0
95.0
93 .5
94.3
9L.2
8r,.1
95.0
95.0
95.0
95.0
95.0
95.0
>5. U

95.0
9L.7
oo.6

83.0
79.5
tb-9

71.0
72.3
70.9
68.6
62 .8
59. l-

60.0
s8 .5
63 .5

60.0
58.l-
55. r.

55.2
53.4
48."1

50.9
55-4

1.0 -0.34
1.0 -0-35
1. 0 -0.32
l-. 0 -0 .28
1.0 -0.28
r.0 -0.29
1 n -n ?6

1. 0 -0.29
1.0 -0.28
1.0 -0.28
r.0 -0.3L
1.0 -0.28
1-.0 -0.27
r,u -u.25
1.0 -0.L7
1.0 -0.07
1.0 -0.07
1.0 -0.07
1.0 0.07
1. 0 0.01
1.0 -0.02
1. 0 -0.08
1.0 -0.02
1. 0 0.11
1.0 0.02
1.0 0.L2
i.. 0 0 .!2
1.0 0.04
1-. 0 0. 09

1.0 -0.04
1.0 -0.09
1.0 -0.05
1.0 0.05
1.0 0.03
1.0 0.03
1.0 0.L4
r.v -u.ul

1.0 -0.0L

0.0 19.1
0.0 31.0
0.0 32.4
0.0 32.r
0.0 3?.5
0.0 37.1
0.0 37.9
0.0 52.5
0.0 82.r
0.0 '16 .7
0.0 '75.'l

0. 0 82.'7
0.0 't4.7
0.0 69 .2
0. 0 5'7 .L
0.0 45.8
0.0 38.7
0.0 33.9
0.0 30.0
0.0 27.4
0.0 27.9
0.0 29.r
0.0 27.8
0. 0 25.5
0.0 20.9
0.0 r8.4
0.0 19.0
0.0 18.0
0. 0 2)..5
0.0 20.8
0.0 20.4
0.0 19.0
0.0 17.8
0.0 16.0
0.0 16.l-
0. 0 15.1
0.0 !2.8
0. 0 r3.8
0.0 L6.2
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I Run No: 04-0913-1621-1rr7
I cPT File: 781CpooR.COR-

2b

i:hk
trE) (cm/s)

Qtn Rfn SBTn QclN DeltaQclN Qcl_Ncs fc Pna
(? ) (Deg)

Dr
(*)

ocR SEate Del (n1) 50 (Nl) 5ocs
ParamI

LJ. LZ ). U!-U5
1? 4C E nF-n?

I ri ri *x.tl
14 44 q nF-n2

L4.75 5. 0E-03

I rilt ltxtl
I 15.75 5.08-03

15.08 5.08-03

I il il t:n-il
17.06 5.0E-03
L7 .39 5.08-04

I :::z i tx.tl
18.37 5.0E-05
18.70 5.08-05

I ti:il t ii-nr 
r.9. G8 5. oE-08
20. 01 5 . 0E- 08I ::;:: r:rx-tlr 21.00 5.oB-oG

I
I \-_

I
I
I
I
I

77 .O 0.08
73.8 0.09
74.5 0.10
81.l, 0.10
96.7 0.09
q4 1 n 1q

95.7 0. L6

82.6 0.07
'73.3 0.08
75.2 0.03
64.! 0.09
59.8 0.12
55.9 0.24
49.7 0.82
31. I 1. 60
29 .4 0.91
27.7 L.44
25.8 3.47
30.0 5.14
zt.> o.56
4+.O b.Jy
z+-z ).5b
z>.! 5.bu
39.3 6 .14
87.9 3.74

0. 0 55.2
0.0 53 .4
0.0 54.4
0.0 59.7
0. 0 7L.5
0.0 70.3
0.0 72.8
0.0 62.9
0.0 56.4
0.0 58.3
0.0 50 - 3

0.0 47 .4
U. U 5J. J

av.z oo. o

23.7 48.4
39.8 63.3
88 .2 110.2

UnDef UnDef
unDef unDef
Un-Def UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef

82.3 t57.4

4 .L 40 50.2
4.6 40 49 .3
4.6 40 49.8
+.u +a 5z.a
2.8 42 57.7
4.0 42 57.2
3.5 42 58.2
3 .7 42 54.0
4.5 40 50.9
4.6 40 51.8
5.0 40 47 .6
5.0 40 45.9
5.0 40 49.2

16.0 38 41.1
27 .6 35 30.0
23.3 36 30.0
28.5 35 30.0
40.9 UnDef UnDef

r00.0 unDef unDef
100.0 UnDef UnDef
L00.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
24.6 UnDef UnDef

1.0 0.05
1.0 0.04
1.0 0.03
1.0 0.02
1.0 0.01
L. 0 -0.04
1.0 -0.03
1.0 0.05
1.0 0.05
1.0 0.L2
1. 0 0.05
l-. 0 0. 03

1.0 -0.03
1. 0 -0.10

10. o ,0.L2
1,0.0 -0.05
10.0 -0.09
10. 0 UnDef
10. 0 UnDef
10.0 UnDef
r0. 0 un_Def

10.0 UnDef
10. 0 UnDef
IU . U UruCI
10. 0 UnDef

u.u tJ.5
0.0 13.1
0. 0 1-3 .3
0. 0 r-4 .5
0.0 17 .5
0. 0 7't .2
0.0 17.8
0. 0 15.4
0.0 13.8
0.0 14.3
0.0 r2.3
0.0 11 .6
0.0 13.0
2.9 15.0
o.J ao-b

4.3 13.9
o.u I5.I

10.8 2L.6
UnDef UnDef
UnDef UnDef
UruCI UNJJCT

UNUCI UN.UCT

UnDef UnDef
UnDef UnDef

r7 -9 54.5

0 .00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00

0.00
0.00
0.00
0.00
0.00
0 .42
0. 05

0.09
-0.03

-0.02

-0.01
0.00
0.00
0.00

9
q

9

9

9

9

9

9

9

9

7

't

7

7

1

l_

1

1

1

1

7

55 .2
53 .4
54.4
59.7
7L.5
70.3
72 .8
62.9
56.4
58 .3
50.3
47.4

40.2

24.7
23 .5
22.O
25.6

2]-.3

34.r
75.0

t
I
l'
I
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ConeTec Inc. - CPT Interpret.at.ion
Int.erpretation Output. - Release 1.00.19M
-elrnNo: 04-0913-1521-1139

No: 04-783

-*lent: MACTEC, Inc.
Project: TVA Plant, ca]latin, TN

SiEe: cPT- l_2

LocaEion: TVA Plant
Cone: 20 TON ADt"63

CPT Da!.e: 04/08/09
CPT Time: 17: l-1,

CPT Fil-e: 783CP012.COR
Northing (m):

Easting (m):
Elevation (m):

0.000
0.000
0.000

Page:

I
I
I

WaEer Table (m): L.52 (fts): 5.0
Unit Weight of Water (default): 52.40 kN/m^3
Su Nkt used: 12.50 Su/P' (nc) : 0.30
Averaging IncremenL. (m): 0.10
Phi Meehod :

Dr Method :

St.at.e Parameter M

Robertson and Campanella, 1983

'Jamiolkowski - All Sands
1.20

Used Unit. Weight.s Assigned to SoiI Zones
Values of 1,.0E9 or UnDef are printed for parameEers that are noC valid for the mat.erj-aI Eype (SBT)

Depth AvgQt
(ft) {Esf)

AvgFs AvgRf
(Esf) (?)

AvgUd U.WE. Tstress Estress
n.f /i ef | /i cf\

"*Y Cn N60 (Nl-) 60
(b1ows/ft. )

Su CRR

(tsf)

T

I
I
I
I
I
I
I
I
t

0.16 45.8
0.49 r_55.8
0.82 2r8.4

.,''' 48 243.5
I, go 26L.3

2.13 455.9
2.46 488 .7
2.79 14L.3
5.LZ 5V-Z

3.44 14.7
3 .77 't 6.4
4.10 23 .0
4 A? )A tr

4.76 27 .8
5.09 24.2
o.+f, zt.>

a. r+ 5 / . b

5.0? 57 .1
o.+u Jt.o

o. /5 J6.J

t.v5 zt.3

6.ZV 15. b

8.53 40.3
8.86 34.0
9.19 35.7
q q] ?n e

9.84 24.2
l-0. r_7 77 .2
10.50 32.9
10.83 30.7
11 lq ?1 n

1l-.48 25 .2

I 91 48.8
1L ?q ?

r2.4't 31. 0
1? en ?1 ?

0.11 -0.1
0.43 -O.2

u.b+ -a-b
0.83 -2.r

z. Jz -I.6

3.70 -0.3
3.48 -0.4
1 ?e 1 0

r.89 4.6
z.zv -6,1

z.za -If-6

Z.L5 -IU.J

l-.48 -10.8
r.vJ -Lz-z

z.+2 -z.o

-2.)

z.ot -3-9

5.ZL -2.)

4.0L -3.0
4.60 -3.6
a.zv -J-5

r. ot -5 - l

5. I t -b.+

4.50 -L2.0

t,5r -Lz- t

5.52 -fJ. U

4.05 -r4.4
5. UO -lU. O

0.05
0.67
1 .19
1.84
2.42
3 .56

5 .77
3.28
L.!2
0 .51

0.44
0.50
u. bf

0-54

0 .85
0.59
o.79
0.79
0. ?8

1.13
t-.34
1.52
f, . or

0.9r.
0.79
1.23
1.58
!.70
1_.34

2.04

t-.58

I

9

I

6

9

I

7

5

6

o

6

7

7

6

6

6

5

5

5

3

3

4

3

5

3

3

5

3

1-24.r

r20 .9

tr, . o

114.5

114.5

rr4.6
114 .5
117 q

1L7. I

1t-4.5
114.5

1lt- .4
114.6
rTL.4

LL4.6
111.4
111.4
111.4
rL4.6
111 .4
11L A

0.01
0.03
0. 05

0.07
0.09
0 .11
0.13
u.15

0.1?
0.19
0.2t
0.23
0.25
0.27
4.28
0.30
0.32
0.34
0.36
0.38
0 .40
0.42
0.44
0.45
0.48
0. s0

0.54
0.56
0.58
0.59
0.61
0.53
U. OJ

0 .6'l

0. ?r
0.'72
0.74

0.0r.
0.03
0.05
0.07
0.09
0.11
0.r_3

0. r.5
0.1_7

0.19
0.2L
n t?

0.25
4.2'l
0.28
0.30
0.31

0.34
0.34
0.35
U.JO

0.37
0.38
0.39
0.40
0.41
0 .42
0.42
0.43
0 .44
0.45

0 .47
0.47
0.48
0 .49
0.50

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 0r.

0 .02
0.03
0. 04

0.05
0.07
0.09
0. l-0
0. l-1,

o.12
0.13

0.15
0.15
0 .17
0.18
0 .1-9

o.20
0.2L

0.24

2.00
2.00
2.00
2.00
2.00
2 .00
2.00
2.00
2.00
2.00
2.00
2 .00
2.00
),.94
I .87
L .82
1.80
L.7?
L.75
r.73
1.70
t. oo

r.oo

1.50
1.58
t.57
1.55
1.53
L.52
f .5r

L.49
L.48
L.47

)..44
I.43

11. 0

29.8
4t-. I
54.8

87.3
93.5
45.1
14.5

9.4
6.3
8.8

10.2
l-0.6
9.3

11.3
18 .4
18 .2
!2.1
t4.7
LL.2

).7 .2
22.8
l-9.3
32 .6

29.5
15.5

15. ?

29.4
29.6

23.4
JJ.6

r.9.8
30.0

59.7
83.5

109.5
93.3

1-25.r
L'14.5
r87 .2

90.2
29.0
18.8

L9 .7
]-9.9

20.3
32.6
31.8
20.9
25 .0
ra q

28. L
28.!
35.8
30.8
51.5
35.5
4q1

zl .t
z)-L

23."r
43.9
43.8

34. 0
48.6
28.3

UnDef 0.14
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
UnDef 0.00
2.40 0.00
t . L6 0.11
r.29 0. 09

7.82 0 .10
2.1,0 0.1-1
2.20 0 .!2
1.91- 0.11
2.33 0.L2

UnDef 0.2L
UnDef 0.18
2.50 0.14
3.03 0.15
2.3t 0.1-4
2.78 0.19
4-O5 V.25

2.81_ 0.00
3.18 0.00
2.68 0.00
2.81 0.00

1.89 A .22
L.53 V.26

2.4L 0.00
2.42 0.00
1. 95 0. 00

2.76 0.00
2.43 0.30
2.44 0.00
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Page:

:tr AwgQt. AvgFs

1"t.) (tsf) (tsf)
AvgRf

(?)
AvgUd
(fE)

EStress
(tsf ) (Esf )

U.WC. Tst.ress
naf lFaf\

Cn N50 (N1)60 su
/Ll ^--- /a! \ lE^l\
\!ruwD/ !u/ rL-!,I

t

I
l.
I
t
I
I
T

I
I

0 .51
0.52

0.53
0.54
0.55
0.56
0.55
0.57
0. s8
0.59
0.60
0.61
0.51

0.63
0.54
0.55

0 .6'7

0.5?
0.58

0.70
0.71
0,71_

o.72
0. ?3

4.74
0. ?5

0.76
0.76
0.77
0.78
o.79
0.80
0.8r.
0.82
0.s2
0.83
0. 84

0.85
0.85
0.87
0.88
0.88
0.89
0.90
0.91
0.92
0.93
0.93
0. 94

u - v5

0.96
0 .97
0.98
0.99
1.00
1. 01

r .02
L.02

0.25

0.27
0.28
0.29
0.30
0.32
0.33
0 .34
0.35
0.35
0.37
0.38
0.39
0.40
0 .4L
0.42
0 .43
0.44
0 .45
0.46
0 .47
0.48
0.49
0.50
0 .51
o.52
0.53
0 .54
0.55

0.57
0.58
0.59
0.60

0.63
0 .64

0.68
0.59
0.70
0.71
0.72
0.'14
0.75
0.75
0.77
0.78
o.79
0.80
0.81-

0 -82
0.83
0.84
0.85
0.85
0.87
0.88

1.40
r-.39
1.38
r.37

1.35
L.34
r..33
L.32
1.31
1.30
t.29
r.28
r.28
L.27

L.25

L.23
!.23
t.22
r.2L
r.20
r.20
1.19
l-. L8

1.18
L.I7
r.ao

r.a5

L. L4

1.14

r-ll

L.r2
t-. l-1
1.11
1.10
t_.10
1.09
1.09
1-.08

l-. 0?

L. 07

f - u5

r. 04

1. 04

1,. 04

1. 03

1. 03

!.02
L.02
l-. 0L

1. 01

1. 00

1.00
n qq

0. 99

23.r
31. L

28.5
35.2
24.0
20.L
18.7
19.0
18. ?

27 .6
16.8
t-7.1
r1.o

11.9

L2.4
15. 0

L4.4
)4 )

35.4
24 .6
35.7
38.2
25 .7
23.2
L7 .4
19.0

27.O

15.4
11.9
5.9

5.1
5.5
!.1

4.9
5.4
5.7

7.4
8.3
8.5

]-9.6

20.0

]-9.2

17.8
34.9

u.2
1Q ?

!3.r2 27 .0
13.45 36 .2
13.78 32.4
14.11 44.7
L4.44 36 .7
14 aA ?C 1

15.09 2r.o
L5,+Z Zt .3
15. ?5 39 -"1

15.08 39.0
L6.40 28.8
ro, /J zo-3

17.05 !7 .8
1"'7.39 30.4

Jr - r

18.04 28.3
ra ?? ?( e

18.70 15.5
19.03 22.5

19.58 44.6
20.01 37.0
20.34 38.6
zv.ot 3t.3

21.00 39.9
21.33 26.8
zr.of z+-z

98 35 .4
31 39.7

zz.o+ 52.6
zz.>t zE-z

23.29 43 .0
23.62 40.2
23.95 24.8
z9.zo Iz.5

24.6L 8 . 9
)441?tr
za-zo L5.3

25.59 14.6
z5 . >z iJ . J

zo.za Lz. I

ao.at LL-4

25 .90 l-l- . 9

2't .23 24 .0
zt.>0 J5.b

2'1 .89 1-9.3
28.2L 1,7 .3
28.54 t7 .7
28.87 20.5
29 .20 20 .5
z>,)5 z9 -b
29.86 20.9
30.18 20.5
30.59 20.1
31.00 :-8.4

3r..99 24'J-.9
JZ O t -4

,.01 Jt. r

33.30 30.0

r.27 4.7L
1.53 4.22
1.80 5.55
1 q6 4 ?q

r.72 4.68
1.35 5.37

r-.14 3.90
1 lq ? qn

1.51 3 . 88

L.27 4.42
1 .05 4.01
0.70 3.94
0.49 L.62
0.85 2.',74
v.)z 5.zo

0.81 3.L2
0.94 6.03
0.83 3.56
r.ou +-zz
1.87 4.19
1.89 5.11
r.'15 4.54

1.99 5. 00

z-v5 t.5t

1.46 4.01
1.60 4.03
1.48 4.55
1 1A 4 q1

1. t4 2.66
1.10 2.73
0.6? 2.69
v.5z z,>6
0 .L2 L.29
0.05 0.67
0.13 0.95
0.L5 1.07
0 . L0 0.75
0.1L 0.83
0.L4 1.23
0.29 2.45
0.49 2.05
0.60 'J_.79

n lq 1 70

0.3? 2.L2
o qq ? no

0.86 4. 18

0.87 4.26
1.01 4.89

1 (t a a1

1.68 8.39
1A)a1a
1.86 10.01
2.53 2.77

5.78 8.58
7.2"1 4 . L0

+.15

L.32 4.39

-7.6 3

-7.3 4

-L2.5 3

-L5-Z +

-r5.5 3

-13.0 3

-LL.1 3

-10.7 4

-1-1.2 4

-10.7 3

-5.8 5

10.0 6

7.9 5

6.6 5

5.0 4

1.5 +

-5.1 5

-5.7 3

-s.5 4

-5.9 3

-6.6 3

-a 4 ?

-5.9 5

-3.9 3

-1.9 6

-1.9 5

-v.o a

0.0 6

La.+ o

13.5 6

L3.> 5

l-6.9 6

5.J b

1-.3 5

-1.0 3

-8.0 3

-8.0 3

-20.7 8

-zo- I 4

-25.5 4

-zo-L 4

111.4 0.76
114.6 0.78
111.4 0.80
114.5 0.82
L1L.4 0.83
111.4 0.85
111.4 0.87
114.6 0.89
rL4.5 0.91
't14.6 0.93
1l-1.4 0.95
Lr4.6 0.96
111.4 0.98
1t4.6 1.00
tL4.6 L.02
!L4.6 L.04
1-14.5 1.05
1tl- .4 r. . 08

11-4.5 1.09
).L4.6 1.11
tL4.6 1.13
11r.4 1.15
!L4.6 1.17
I11.4 1.19
111 4 1 ?1

ll-L.4 r.22
I11 . 4 )..24
rft.o L-26

rra.o r-26

1,11.4 1.30
111.4 !.32
LL4.6 1.34
tr*.o a-J5
11L A 1 ??

l1L R 1 ?q

Lt4.6 1.41
rll. a L -q5
rre,o a.+5
11L A 1 4a

L14.6 1.49
114 R 1 Cn

114.6 !.52
1r4.5 l-.54

rtt.o a.ou

114.5 1_.62

tJt.o l-o+

111.4 1.65
111.4 L.6"1

11t.4 r.69
1t-t .4 I .7I
111.4 r.73
11L.4 I.75
1l-1 .4 L.7'7
111.4 L.79
fra.o I.dl

1"20.9 1.83
t?n ( 1 qq

Lr4.6 r..87
1lL A 1 eq

114 A 1 q1

36.4 2-L0 0-00
32.2 2.83 0.35
42.9 2.53 0.00
39.1 3.51 0.00
47.9 2.8't 0.00
32.5 L.94 0.00
27.0 1.51 0.00
24.9 2.28 0.36
25.1, 3. r0 0 .26
24.5 3.05 0.32
35.9 2.23 0. O0

21,.7 2.42 0.00
2r.9 1.35 0 .2L
14.8 2.35 0.11
15.1- 2.4L 0.18
L7 -t 2.L8 0.28
15 .5 1.98 0 .29
18.6 1.15 0.00
t-7.8 1.72 0.32
29.7 2.94 0.00
26 .0 3.48 0 . 00

42.9 2.86 0.00
29 .6 2.99 0.00
42.7 2.89 0.00
45.4 3.10 0.00
30.4 2 . 05 0. 00

27 .2 1-.84 0. 00

24.4 2.81 0.00
22.1 3.07 0.00
36.t 2.5L 0.00
3l-.0 2.1,5 0.00
ro.o J,JJ u.zL

L',1 .5 3.11 0 .22
L3 .4 1.88 0.32
6.6 0.87 0.Lr
4.8 0.60 0.09
4.0 0.48 0.09
5.6 0.94 0.11
5.1 1.05 0.12
5.5 0.94 0. r_r-

5.3 0.89 0.11
5.9 0.-19 0.10
6. r. 0.83 0.10
9.9 1.80 0.23

L3 .7 2.56 0.14
7.9 L.42 0-1?

8.9 r.28 0.15
20.5 r..51 0.00
20.5 1-50 0.00
20.5 1.51 0. 00

20.7 L.54 0.00
20 .2 1.50 0 . 00

19.'t L.47 0.00
!7 .9 1.33 0. 00

l-8.1- r.34 o.oo
35.3 7.14 0.43
58.3 UnDef 0.00
64.6 UnDef 0.00
19.8 2.33 0-40
L7.! 2.00 0.00
18.9 2.25 0.00

I
I

I



I
I

ConeTec Inc. - CPT Interpretation
RunNo: 04-0913-1621-1139
CPT Fi-fe: 783CPO12.COR

AvgQL
(tsf )

AvgFs
(tsf )

AvgRf
(?)

AvgUd
(fr)

SBT u.l{t. TStress EStress
(tsf) (tsf) (tsf)

Cn N60 (N1) 50 su
(blows,/ft) (tsf)

CRR

I
I
I
I

33.53
33.96
34.28
34.61
34 .94

5r - 5

29 .3

1.52
r - o1

L-32

2.28
2 -86

l1l- .4
111 .4
t 11.4
117.8

1. 93

I .94

1. 98

2 .00

1. 03

1. 04

1. 05

r-. 06

1. 05

0.89
0.90
0 .91

0.93

0.98
0.98
0.98
0.97
0.97

30.5
30.2
28.L
30.2

+. /b -26.2

5-lr -zb-u

5.20 -25.8
7.22 -25.8
2.09 -25.7

3

3

3

7

30.1 2.44 0.00
29 .6 2.36 0.00
2'7 .4 2.t9 0. 00

29 .4 2.36 0. 00

42.3 UnDef 0.00

I

I
I
T

I



t
I
I
I
I

ConeTe. Tn. - ('PT Tnfcr-rFfrfi^n

InterpreEation Output - Rel-ease L.00.1-9M
RunNo: 04-0913-1621-1139
ll:b No: 04-783

rnt: MACTEC, Inc.
r!oject: TVA Planc, eallatin, TN

Site: cPT-12
LocaEion: TVA P]ant
Cone: 20 TON ADt63
cPT Dat.e: 04/08/09
CPT Time: 1?;11
CPT File: 783CP01-2.COR

Northing (m);
Easting (m):

Elevation (m):

0.000
0.000
0.000

ID

I
I

Wat.er Table (m): L.S2 (ft): 5.0
Unit weighe of Water (default) : G2.40 kN/m^3
Su Nkt used: L2.50 Su/p, (nc) I 0.30
Averaging Increment (m): O.tO
Phi Method :

Dr Method :

SCate Parameter M:

Robert.son and Campanella, l-983
,.lamiolkowski - AlL Sands

r.20
Used Unit Weights Assigned to SoiI Zones
Val-ues of 1.0E9 or UnDef are prineed for paramet.ers that are not valid for rhe mar-erial rype (SBT)

I Depth k
(ft) (cm/s)

Bq QEn Rfn Qcl,NDelt.aoclN QclNcs fc Pnl
(*) (Deg)

DI
(r"\

st.aLe Del (n1) 60 (Nl) 5ocs
Param

I
l,

0.1_6 5.08-03 0.00
0.49 5. 0E-02 0 .00
0.82 5.0E-02 0.00
1.15 s.0E-02 0.00
1.48 5.08-02 0.00

80 5.0E-03 0. oo
13 5.08-02 0.00

2.46 5. 0E-02 0 .00
2.79 5.08-04 0.00
3.L2 5.08-05 0.00
3.44 5. 0E-07 0.00
3.7'7 5. 0E-05 0.00
4.r-0 5.0E-05 0.00
4.43 5.0E-05 0.01
4.76 5.0E-05 -0.01
5.09 5. 0E-05 -0 .02
5.41 5.0E-05 -0.01
5.'t4 5.08-04 -0.01"
6.07 5.08-04 -0.01
6.40 5.0E-05 0.00
6.73 5.08-05 0.00
?.05 5.08-05 -0.01-
7 .38 5.0E-05 0.00
7 .79 5.0E-05 0.00
8.20 5.08-07 -0.01
8.53 5.0E-06 -0.01
8.86 s.0E-08 -0.01
9.L9 5.0E-07 -0.01
9.51 5.0E-08 -0.01
9.84 5.08-07 -0.01

r0.17 5.08-08 -0.03
10.50 5.0E-06 -0.02
10. 83 5. 0E- 08 - 0 .02
1t_. 15 5.0E-08 -0 .02
11.48 5.0E-08 -O.02
r-1.81- 5.08-06 -0.01

L4 5.08-08 -0.02
..47 5.08-0? -0.02

l-2.80 5.0E-08 -0.02

87.8 0.0 50

298.5 0.0 50

4L8.2 0.0 50

548.0 0.0 50

466 .3 0. 0 50

UnDef 0.0 50

8?3 .1- 1. 0 50

vlo.f, L-z 5u

UnDef 0.0 50

UnDef 0.0 UnDef
oo .5 zb. b uruer
49 -5 18 .7 40

64.2 16.8 42
7L.1 16.0 42
76.9 L7 .7 42

71.r L9.7 42

78.0 r7 .5 42
112.5 9.2 44

103.0 7 .0 44

86 .4 19.3 42

89.8 15.8 42

86.0 2L.5 42
104.5 2r.9 UnDef
rro.5 zJ-9 uruel
UnDef 0.0 UnDef
UnDef 0.0 UnDef
UnDef 0.0 UnDef
UnDef 0.0 UnDef
140.8 30.0 UnDef
1,14.6 30.6 UnDef
LZ6,! JY.Z UruCI
!!t.3 zt,u uruel
1,71-.2 32.6 UnDef
rv5.J 55.t UrueI
180.8 36.6 UnDef
L25.5 2L.7 UnDef
UnDef 0.0 UnDef
132.7 30.2 UnDef
184.4 33.5 UnDef

95. 0 1. 0 -0 .20
95.0 r. 0 -0.32
95.0 1.0 -0.34
95.0 1. 0 -0.35
95.0 r.. 0 -0.38
95.0 1.0 -0.45
95.0 r-. 0 -0.42
95.0 1.0 -0.43

. 95.0 1. 0 -0.53
UnDef 10. 0 UnDef
UnDef 10. 0 UnDef
35.9 10.0 -0.21-
a4 q ln o -n ,<
47 -6 10. 0 -0.25
47 -9 10. 0 -0.28
43.2 10. 0 -0.26
48.4 10.0 -0.27
67 .3 1.0 -0.29
65.6 1.0 -0.24
49.3 10. 0 -0 .29
54.4 10.0 -0.28
46.4 10. 0 -0.29

UnDef 10. 0 UnDef
UnDef 10. 0 UnDef
UnDef 10. 0 UnDef
UnDef 10. 0 UnDef
UnDef L0. 0 UnDef
UnDef L0. 0 UnDef
UnDef 10. 0 UnDef
UnDef L0. 0 UnDef
UnDef 10. 0 UnDef
UnDef 10. 0 UnDef
UnDef 10. 0 UnDef
UnDef 10. 0 UnDef
UnDef 10,0 UnDef
UnDef 10. 0 UnDef
UnDef 10.0 UnDef
UnDef 10. 0 UnDef
UnDef l-0. 0 UnDef

0. 0 2L.9
0.0 59 .7
0.0 83.6
0.0 109.5
0.0 93.3

UnDef UnDef
0.0 t74.6
0.0 1,87 .2

UnDef UnDef
UnDef UnDef

IU. O Z> .3

4a)1 0

4.4 24.I

r.t zz.1
).+ z). t

o.o zt -5

t . z zb - u

11 n AO 1

13.0 41.1
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef

)z.a /6.5

r7 .7 4L.4
?q 1 En 1

13.8 37 .4
J 

' 
. O da,5

40.8 84.6
35.4 70.8
!5.2 +t_!

UnDef UnDef
20.6 48 .9
?a q a1 2

1000.0
1000.0
1000.0
1000.0
r_000.0
1000.0
1000.0
1000.0

s23.0
L57 .7

70.7

98.7
95.5
79.4
94.2

180.1

93.1
110.0

81.7

91.8
L01.6
83.8
85.1
72.6
55 - /

38.4
73.r
65 .9
66.2
52.7

r_01.5

0.11 10

0.43 10

0.55 10

0.54 10

0.83 10

1.36 1_2

1 1? q

1 ]e a

J- tz \z

1.80 7

r.94 7

1.9l- 7

z,z5 I

2.25 7

2.t5 7

t.49 9

1 n? q

4-44 I

2.09 7

2.7L 7

3.80 7

4.32 11
4.06 1L

4.67 1L
a )a 11

3.86 6

4.76 5

J.OZ b

5. ZA b

5.62 6

5.47 6

87.8
298.5
418.2
548.0
466.3
500.5
8?3 .1
935.1
270.7

57.9

31.3
44.0
50.3
50. 9
4a)

100.0
97 .6
53.4
63.8
48.2
57 .4
57 .5
55.4
05 - u

52.7
54 .6
46.7
36.4

48.4
44.8
44 ,8
36.2
69.4
49.7
43.4
43 .3

0.0
0.0
0.0
0.0
0.0

UruCI
0.0
0.0

UruCI
UnDef

38.4
18.1
20.2

26 .0
27.9

t2.5
5.4

?? n

26.0
37.8

58 .I
UruEI
UruCI
Un"Def

UruCI
94.L
78.2

t02.4
68.8

L26.3
150.5
]-44 .6

55 .1
UnDef

89.3
141. 0

I
t
I
I
I
I
I
I
I



ConeTec Inc. - CPT fnterpretation
RuNo: 04-0913-1621-1139
CPT File: 783CP012.COR

2b

r:nR

\!E.) (cm/s)
Bq Qtn Qc].N Delt.aQclN QclNcs TC PNI

(?) (Des)
Dr

(?)
star.e Del- (n1) 60 (N1) 6ocs

Param

It
Ir

Ir

Ir
ll
I

L3.r2 5.0E-08 -0.02
13.45 5.08-07 -0.0L
13. ?8 5.08-08 -0.02
14.11 5.08-07 -0.02
L4.44 5.0E-08 -0 .02
14.75 5.0E-08 -0.03
15.09 5.08-08 -0-03
15.42 5. 0E-07 -0.02

, 15.75 5.08-06 -0.02
15.08 5.0E-05 -0.02
16.40 5.08-08 -0.03
15.73 5.0E-07 -0.03
L7 .06 5.0E-08 -0.04
L7 .39 5.0E-05 -0.02
r7 .72 5 - 0E-05 0.00
l-8. 04 5. 0E-06 -0.01
18.3? 5.0E-05 -0.01,
J.8.70 5.0E-08 -0 .02
19. 03 5.08-07 -0.01
19.35 5.0E-07 -0.01
19. 68 5 . 0E- 05 -0. 01
20.0r. 5.0E-08 -0.02
20 .34 s. 0E-0? - 0. 02

20.6'7 5.08-08 -0-02
21.00 5.0E-08 -0.02
2L.33 5. 0E-08 -0.03
2L.65 5.0E-08 -0.03

/ - 98 5.0E-06 -0. 02
r! - 31 5. OE-06 -0.02
22.ea, s. oE-08 -0. 02

22.9'r 5.0E-08 -0.03
23.29 5.0E-05 -0.02
23.62 5.08-05 -0.02
23.95 5.0E-05 -0.03
24.28 5.0E-06 -0.05
24.61 5.08-06 -0.08
24.93 1.08-07 -0.1-1
25.26 5. 0E-05 -0.05
25.59 5.0E-05 -0.04
25.92 5-08-05 -0.02
26.25 5. 0E-05 -0.02
26 .57 5.0E-05 -0.02
26.90 5.0E-05 -0.02
27.23 5.08-05 -0.01-
27 .56 5.0E-05 -0.02
27 .89 5.0E-05 -0.04
28.21, 5.0E-06 -0.04
28.54 5. 0E-05 -0.05
28.87 5.08-08 -0.04
29 .20 5.0E-08 -0.03
29 .53 5.0E-08 -0.03
29.85 5.08-08 -0.04
30.1-8 5.0E-08 -0.04
30.59 5. 0E-08 -0.05
31. 00 5. 0E-08 - 0 .06
31.33 5.0E-08 -0.05
31.65 5. 0E-05 -0.01

. 31.99 5.0E-03 -0.01
32 1.0E-15 -0..03

, .64 5. 0E-0? -0. 05

32.97 5. 0E-0? - 0.0?
33.30 5.0E-0? -0. 06

f r.6 + - d5

68.7 4.32
60.4 5.59
82.4 4.47
oo.) +. t>
44.3 5.55

50.4 4.02

o) . b 3 .9 I
47.3 4.57
42.3 4.)-6
27 .8 4.r?
47.8 t.67
48.3 2.83
43.2 3.38
?c ? a r<
za.a 6,11

55.3 4.34
54.5 4.30
aa.a a.z6
5a.I +. OU

35.8 7 .96
J!. t 5.b+
48 .0 4.L6
5r. y +. f b
4l_.9 4.74

54.5 2.74
fu.J z.d3
30.0 2.84
1? A ? q1

9 .4 1.54
7 -5 0.83

1d q 1 n<

].4.2 0.85
13.3 0 .94
rr. o L -12

z-az

zJ.t z.!9

JO. O I. d6

zv.L I.y5

r/.5 z-34

t?.8 3.41
zv . t 1.55

20.5 4.64
zv.+ 5. JJ

20.6 5.87
1q q Q ntr

1q ? q 10

17.3 10.00
q] 4 2 a?

z+5.J l_bb

55.7 8.83
29.0 4.36
24.7 4.46
27.4 4.69

r.47.5 184.6
92.5 r"41.8

L75.4 2r9.3
UnDef UnDef
IIO,Z IO5.I

UruCI UruEI
UNUCI UruEI
105.5 ]-43.7

73 .3 !24.7
87.8 137.9

146.9 183.6
133.0 166.2
89.5 111.9
33 . 3 7r.2
64.0 1-02.5
93.4 !28.2
98.6 130.2

UruEI UruEI
109.1 136.3
lzJ-L ao6-b

109.0 162.2
]-'ts.2 218 .9

L74.'7 2a8.4
roJ.o z5z-z

UnDef UnDef
UNUEI UNUEI

136.1 L77 .7
LZO. I LtL.6

r47.7 L84.6
Un-Def UnDef

63.9 Lr2.0
oy. o !!+. J

r09.9 l-37.3
54.0 67 .5
39.0 48.8
5Z.O qV. t

57.5 7L.8
oz.d t6.5

55.2 59.4

't.r 
bt-t

48 .3 60 .4
f u. f bz. b

92.9 LIg.2
52.0 87 .!
80.5 100.5
7L.5 89.4
tz,t tL,!

UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef

z4.v zog-s
UnDef UnDef
I2l.r L5L.4
UnDef lrnDef
UnDef UnDef

34.9 UruJCI UNDCI

29.4 UrDef UnDef
J5. J UNjJCI UruJEI

0.0 UnDef UnDef
31.4 UnDef UnDef

100. 0 UnDef UnDef
100.0 UnDef UnDef
32.5 UruEI UruEI
2'1.0 UnDef UnDef
26 .6 UruCI UruEI
35.3 UnDef Unlef
35.5 UnDef UnDef
42.5 UnDef UnDef
z4.a Jd Jy-5

28.4 38 39.9
32.3 UnDef UnDef
33.4 UnDef UnDef

100.0 UnDef UnDef
38.4 UnDef UnDef
32.3 UnDef UnDef
30.2 Un-Def UnDef
35.1 UnDef UnDef
5J. U UruEI UruEI
37.0 UnDef UnDef
35. L UnDef UnDef

100.0 UnDef UnDef
100.0 UnDef UnDef
5J.I UruEI UruCT

5Z .6 UruEI UruEI
37.7 UnDef UnDef

100.0 UnDef UnDef
26.4 40 45.3
27 .8 38 44.2
lq q TTrna€ lInnaf

50.5 UnDef UnDef
49.9 UnDef UnDef
48.0 UnDef UnDef
50.5 SZ JU-U
36.0 32 30.0
34.8 32 30.0
37 .0 32 30.0
44.3 UnDef UnDef
53. O UnDef UnDef
J+.) Jb IU.U
27.4 38 37.3
37 .4 34 30.0
42.4 UnDef UnDef
47.6 UnDef UnDef

L00.0 UnDef UnDef
L00.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
L00.0 UnDef UnDef
100.0 UnDef UnDef
l-00.0 UnDef UnDef
100.0 UnDef UnDef
20.8 42 64.3
8.2 46 92.2
0. 0 40 55.4

42.4 Un-Def UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef

]U. U UruCI
10. 0 UnDef
l-0. 0 UnDef
L0. 0 UnDef

10. 0 unDef
10. 0 UnDef
10.0 UnDef

10. 0 UnDef
10. 0 UnDef
L0.0 UnDef
10.0 UnDef
r0. 0 UnDef
10. 0 UnDef
10. 0 -0.r7
10. 0 -o .23
10.0 UnDef
f,U. U UruEI
10.0 UnDef
10.0 UnDef
10.0 UnDef
r0. 0 UnDef
IU. U UnlJer
L0. 0 UnDef
10. 0 UnDef
L0. 0 UnDef
10. 0 unDef
10.0 UnDef
10.0 UnDef
10.0 UnDef
L0. 0 UnDef
10. 0 UnDef
10.0 -0.25
10.0 -0.24
10.0 UnDef

5. J UruEI
3. 0 UnDef
2-2 UnDef
5.7 -0.01
o. o -u. u5

5. 5 0. 01-

5. 0 0. 0l-

A. I UruCI
1.3 UnUeI

r0. 0 -0.13
10.0 -0.15
q E -n no

I. T UruEI
7.9 UnDef

1-0. 0 UnDef
9.8 UnDef
9.8 UnDef
,., UruCI
,.+ UruEI
6. t unDer
7.5 UnDef
I .5 UruEI

10.0 -0.31"
1 n -o ??

10.0 UnDef
10.0 UnDef
IU. U UNL)C!

36.3 '72.7

22.2 54.4
42.9 85.9

UNUCI UruCI
3',7.6 85.5

UruEI UruEI
Un-Def UnDef

zL-z 4b-1

14.6 39. I
!6.2 40.7
?q q ?1 q

21.7 43.4
2I.9 43 .8
6.1 21.0
9.7 24.7

14 ? ?1 ?

13.9 29.4
UNUCT UNDCI

17.8 35.5
z).u 54,b

18 . 9 44.9
+z.t d5. /

2't .4 5?.0
12, I d5.5

45.4 90.9
UNUCI UruEf
UruCI UruCI
L8.7 39.1
18.9 4l-.0
JO-r IZ.3

UnDef UnDef
10.5 29.3
l_0-8 28.3
1? 4 a6 0

AA qq

4.0 8.0
q A 11 a

o.r !z.J

o.r Lz-J
9.5 L9.4
o.4 zl.t
7.9 15.8
a. I t/-5
8.9 17.8

UnDef UnDef
UnDef UnDef
gnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
12.6 4't.9

UnDef UnDef

UnDef Un-Def

UnDef Unlef

o 5/.r

o +5 . v

L1 59.9
6 48.9
L 33.2
r 27.6

o 5u.I

0 55.2

0 zz.1

7 37.9

o 34-9
O JI. O

1 l_9.0

o +5.5
o >5.2
6 43.8
5 45.4

0 4b.c
1 31.0
L 27.8

o e5.I
o lb - 9

1 31.?
7 48.L
7 44.8
0 zt.>
o aJ-5
6 9.8
5 8.1
6 a4.4
0 a5 - /

0 L1 ,Z

O IJ.5

6 1,2.L
a Lz.a

/ J5. t

O ZU.I

6 r8.2
I 2L.O
L 20.9
1 ?n q

L ZL. Z

I ZU. O

l" 20.1
I IO. J

'7 90.2
t 256 - 3

rr oo. u

o 5u.J
L ZO.Z
1 ?q n

t
I
I
t



I
ConeTec Inc. - CPT Interpret.ation

I Run No: 04-0913-1621-1139

I CPT FiIe: 783cP012.COR

t
:h k Bq Qtn Rfn sBTn QcLN DeIE.aQclN

(rt) (cm/s)
Fc Phi Dr OCR State DeI (n1) 60 (N1) 50cs
(?) (Deg) (?) Param

I
I
t
I
I
t

I
t
I
t
I
I
T

33 - 63 5 .0E- 08 -0.05
33.96 5.0E-08 -0.06
34.28 5.08-08 -0.06
34.61 5.0E-08 -0.05
34.94 5.0E-04 -0.01

29.0 5.07
28.4 5.44

27 .9 7 .?L
tzo.f, z.Lz

1

1

t_

1

7

30.?
30.2
28.0
30.0

UruEI
UruET
UruEI
UnDef

't4.7

UnDef UrDef 100.0 UnDef

UnDef UnDef 100.0 UnDef

UnDef UnDef 100.0 UnDef
UnDef UnDef 100.0 UnDef

45 .'t 175.3 14 . 8 44

L0. 0 UnDef UnDef UnDef

l-0. 0 unDef UnDef UnDef

10. 0 unDef UnDef UnDef
IU, U UruCI UruEI UruCI
1.0 -0.30 8.2 50.5

l._

T

I



I
I
I

ConeTec Inc. - CPT Interpretation
InterpreEation Output - Release f.00.19M
-Fa1qo, 04-0913-L62l--1161

No: 04-783
Llaent: MACTEC, Inc.
Project: TVA Plant., caLlatin, TN

Site:
Location: TVA Plant

20 TON ADL63

cPT Date: 04/08/09
CPT Time: 10:31
cPT File: 783CP013.COR
Northj.ng (m) ,

Easting (m):
Elevation (m):

0.000
0.000
0.000

I Water Table (m): L.r3 (ft): 3.7
f Unit Weight of Warer (default) : 62.40 kN/m^3

Su Nkt used: 12.50 Su/p. (nc): 0.30
Averaging Increment (m): 0.10

I
I

Phi Method :

Dr Method :

Stat.e Parameter M:

(fr)

RoberE.son and Campanella, 1993

'Iamiol-kowski - A11 Sands
r.20

Used Unit weight.s Assigned to Soil Zones
values of 1.0E9 or unDef are printed for parameters that are not valid for the mE.eria1 type (sBT)

DepE.h AvgQt AvgFs
(Esf) (tsf)

AwgRf
(?)

Avgud SBT U.Wt.
(ft) pcf

TStress EStress
(tsf) (tsf)

ueq
(tsf )

Cn N60 (N1) 50
(DJOWS/ rC )

Su CRR

(Esf )

I
t
I
I
I
t
T

0.16
0.49
0.82
1. 15

." 4A

F-- t0
"tz . rs

2.79
3.t2
3 .44

4.10
4.43
4.76
5.09
E 41

5.74
6 .07
5.40
6.'73
7.05
| .55

7.79
s.20
I .53
8.86
9.r9
9 .51
9.84

10.17
10-50
10.83
11.15

.11 .48
81

. .14

1.2.80

19.1

JJ.5

50.5
57.6
51.5
44.4
27.7
10. l-

12.3
6.O

6.7

5.3
2.9

ru. o

10 .4
LL.2
12.0
7.7

LO.2
8.5

14.0
L2.2
3.8
4.l-

1l_ .4
7.4

L4.9

3-8

0-58
L.5'7
r - 65

1.84
1.56
1.28
0.84
o .34
0.20
0.19
0.14
0. 11

0.07
0.02
0.05
0 .11
0.r,3
0.L2
0.L2
0. r,0
0. 13

0.07
0.02
0.08
0.10
o.12
0.08
0.07
0. r.0
0.09
0.13
0.t5
0.08
n n?

0 .07
0.05
0. t9
0. L5

0 .03

3 .54
4.73
5.54

o-ul
5.8?
3.59
0.66
0.34
0.35
0.32
0.40
0.70
0.30
0.80
0.56
a. ub

L.39
l-47
l- .43

1.33
0.59

0.95
1. 03

0 .67
0.84
0.93
1.07
0.90
!.27
2.10
0.'74

u. dr
r.25
2.35
0.56

0.2
0.2
0.1

-1. 0

-1.5
-0.8

-L.2
-2.8
-o-5

-1.1
0.4
J-A

-r.7
-5.8
-4 .9
2.9

19.4
5.9
9.7

zo.v

13 .5
r-3 .0
15.7
t-4.9
r.8.8
L6.4
15.2
32 .0
47 .5
40.5

20.7

25.3

t14.6
11L.4
11L.4
1l-1 .4
111-.4
111.4
!!4.6
120 .9
120.9
120.9
120.9
1r? a

11-1-.4

tr+.b
!L4 -6
114. 6

114.6
111.4
111 A

Lr4 .6

r!4.6
Lr4.6

rL4.6
114 R

111.4

LT4.6

L14.5

Ltt.4

0.01
0. 03

0.05
0.06
0.08
0 .1-0

0.L2
0.14

0.18
0.20
0.22
o.24

0 .27
0.29
0.31
0.33
0.35
0.37
0.39
0.40
0.42
0.45
0.47
0.49
0.5L
0.53
0.55
0.55
0.58
0.50

0.64
0. 65

0.59
0.71
0.73

0. 01

0.03
0.05
0.05
0.08
0.10
0.12
0.14

0.19
0.20
0.22
0.22
0.23
0.24

0.27
0.27
0.28
0.29
0.30
0.31
0.32
0.33
0.34
0.35
n ?q

0.35
0.37
0.38

0.40
0.41
0.41
0.42
0.43
o.44
0.45

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0r.
0.02
0.03
0.04
0 .05
0.06
0.0?
0.08
0.09
0.10
0.11
0.13
0.14
0.15

0. L7

0. l-8
0. L9

0.20
0.2L
0.22
0.23
0.24
0.25
0.26
o.27
0.28

2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.OO

2.00
2.00
2.00
2.00
2.00
2.00
t.97

1.88
1.85
1.83
1 .80
L.77
L.74
L.72
r.70
1.58

L.64
L .62
1.50
1.59
r.57
r..55
1.54
t.52
1.51
L.49

]-2.2
31.8
32.1

26.3
20.9
rr.2
t2.r
1? I

12.3
10.5

8.8
3.9
2.4
3.0
7.2
4.7
4.L

3.2
5.2
2.5
L.4
4.r
4.0
4.3
4,6
3.7

4.L
5.4

3.7

4.4
3.5
5.7
a1

3

3

5

5

I
I
I
I
,7

5

1

1-

b

5

5

5

5

1

1

5

5

o

5

6

5

6

b

3

L

b

5

5

1-

24.4 1.53 0. 00

63.5 2.65 0.00
64.a 2.67 0.00
62.5 2.60 0. 00

52.'t 2.!9 0. 00

41. 8 L.74 0. 00

22.4 1.87 0. 00

24.2 UnDef 0.15
2'7 .6 UnDef 0.20
24.6 UnDef 0.1?
2L-3 UnDef 0.14
L7 .7 UnDef 0.09

7 .7 0.79 0.00
4.9 0.39 0.00
6.0 0.48 0.00

L4.4 1.48 0. 09

9.3 0.95 0.08
8.0 0.65 0.09
7 .5 0.53 0. 09

5.0 0.50 0.09
9.6 1.05 0.09
4.6 0.39 0.09
2.5 A.20 0.00
7 .2 0.81 0. 08

6.9 0.79 0.08
7.4 0.85 0.09
7 .8 0.92 0.08
6 .2 0.58 0. 08

6.5 0.77 0.08
6 .6 0.63 0.09
8.7 1.0? 0.09
^7.5 0.93 0.09
5. 8 0.26 0. 00

3.1 0.27 0.08
6.8 0.85 0.08
5.5 0.54 0. 09

8.7 1.14 0. 09

5.2 0.45 0.09
2.7 0 .24 0. 00

I
t
I'
T



I
ConeTec Inc. - CPT Interpretation
RunNo: 04-0913-l-521-1151
CPT FiIe: 783CPOl-3.COR

Page:

Cn( AvgQt
(tsf )

AvgFs AvgRf AvgUd
(tsf) (?) (ft)

U.Wt. Tstress ESEress Ueq

pcf (rsf) (r.sf) (tsf)
N60 (N1) 60 Su

(blows,/fts) (tsf)
SBT CRR

I
I

L3.t2
r3 .45
13.?8
l4 .11
14.44
J.4 .7 6

15.09
L5.42
15.75
15.08
L6.40
16.73

17.39
L7 .72
18.04
18 .37
18 .70
19.03

20. 0l_

20.34
20 .67
21".00

2r.65
-^ 98

.Jr

22.64
22.97
23.29
23.62
23.95
24.28

24.93
25.26
25.59
25.92

4.2
7.2
2.t

1t-.1
4.5
5.8
1.8
L.4
L.2
L.2
L.2

2.O
3.0
3.3

11 .4

8.3
10.2
10.5
t-l-.4
11.0
13.0
t7 .5
29 .0
37.5
22.4
19.7
15.8
15 .0
L4.4
1A 4

l_3.7
13 .4
L2.7
15. 0

1-3 .9
'74.8

24 .8

0.05
0.r7
0.0?
0.t-1
0.t4
0.03
0 .01
0 .01
0 .01
0 .01
0.01
0.0r"
0.01
0.01
0.02
0.L2
0.26
o.44
o.72
0.87
0. ?9

0.8r-
0.89
1.43

1.58

1.54
1,50
L.47
r-+b
1 .43
1.36
L.22
I.IJ

L.07
r.32

3 .91

1. 0?

2.37
3 .37
0.95
3.!2
0.43
0.56
0.73
0.85
0.80
0. 82

0.63
0 .51
0.34
0 .45
t.0l_
3 .10
4.26
5.80
7 .62
7 .2r

5.07
4.93
4 .4L
?.05
I .43
9.48

10.31
10.38

8.98
9.15

LO.44
10. t0

9 .62
7.70
7.53
9.50

15.76

45.0
r-9.1
28.9

20 .0
28.7
41.8
43.4
36.6

47 -3
f,r.l

o1. r
'72.2

46.3
35.9
52 .8
49 .6
a)1
53.2

59.9
-2.7

-21 ?

-20 .0
-r6 - v

-20.0
-20.2

-19.9
-20.8
-2L .0
-21. 0

-20 .9
-20 .9

-zu-t
-r4.4

111 .4

111.4

11L.4
111.4
111.4
111.4
111.4
111 .4
t-L1 .4
11 L.4
111.4

114.5

111 .4
rt-1.4

LLL.4
111.4
1l-1.4
111- .4

l1t- . 4

t 11.4

11L .4
1-11 .4

1L1.4
111.4
11L-4
l-11 .4
111.4
1l-4.5
l-11.4

0.75
0.77
0.'79
0.81
0 -82
0.84
0.86
0.88
0.90
o.92
0.93
0.95
0.97
0.99
1.01
1. 03

l-. 04

1. 06

1. 08

l_.10
r.a2
l.14
L.15
1.17
1.19
L.2L
L.23
r.25

L.28
l-.30
t.32

L.37
r.-39
1.41
r.+J
1.45
L.47

0.45
0.46
0 .47
0.48
0.49
0.50
0.51-
0.51
0.52
0.53
0.54
0.55
0.55
0.55
0.5?
0.58
0.59
0.59
0.50
0.61
0.62
0.53
0.63
0 .64
0.55
0.65
0 .67
0.58
u, 06

0.59
0.70
0.71
0.72
0.72
0.73
q.74
0.75
0.76
0.75
0.7'7

0.29
0.30
0.31
0.32
0.34
0.35
0.36
0-37
0.38
0.39
0.40
0 .41
0.42
0.43
o.44
0 .45
0 .46
o.47
0.48
0.49
0.50
0.51
0.52
0.53
0.54
0.55
0.55
0.5?
0.58
0.59
0.60
0.61
0.62
0.63
0.64
0.65
0.65
0.57
0.58
0.59

1.48
L.47
r-+o

1.43
1A)

I .4L
1.40
1.39
1.3?
l-lo

1.35

L JI

1.33
L.32
1.31
1.30
.LO

t.28
L.27

L.26
r.25

L.23
L.22
L.22
L.2L
L.20
L.20
1.19
1.18
1. l-8
1. L?

l-.15
r. to

l-.15
L.).4
L.t4

2.0
4.6
2.Q
4.3

0.9
o.7

0.5

0.8
0.9
1.4
1.5
4.4
5.3
9.8

r0.2
11 .0
au.5

L2.5
tb. d

27.8
24.O
2L.4
18.9
15 .1

13 .8
15.7
a5.J

13 .1
L2.9
L2.2
t4.3
13 .5

28.7
23.5

3.0
6.7

6.2
4.0
L-2
0.9
0.8
0.8
0.8
1.0
1.3
1.9
2.L
5.7
6.9

12.7
13 .1
14.0
13 .4
15.8
2L.I
34 .6
29 .7

23.1
18.4

ao. o

18 .7

15.5
15.1
L4.2
L6 .7
1-5.8

15.3
32.8
27 .O

1

4

3

6

I
t
1

1

I
1

1

r
t
I
6

5

3

3

3

3

3

4

3

3

3

3

3

3

3

3

3

5

5

0.28 0. 08

0.51 0.09
0.10 0. 00

0.82 0.09
0.29 0.00
0.40 0.09
0.07 0.00
0.04 0.00
0.42 0.00
0.03 0. 00

0.02 0.00
0.05 0.00
0.08 0.00
0.16 0.00
0.19 0.00
0.83 0.10
0.58 0.09
0-73 0.00
0. ?5 0. 00

0.83 0.00
0.79 0.00
0.95 0.00
t-.31 0.00
2.23 0 . 00

2.9t 0.00
1.69 0.00
1.48 0. 00

l.t7 0. 00

1.10 0. 00

r..05 0.00
1".20 0.00
1.l-7 0.00
0.99 0.00
0.9'7 0.00
0.91 0.00
1.09 0 . 00

1.03 0.00
1-.00 0.00
5.87 0.43
1.87 0.00

I
I
t
I

T

I
I

l,

t
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ConeTec Inc. - CPT InLerpretat.ion
Interpretat.ion Output - Release f.00-19M
RunNo: 04-0913-L521-1161
;Inb No: 04-783

lnt: MACTEC, Inc.
.-oject.: TVA Plant., Gallatin, TN
SiEe
LocaEion: TVA PLant

20 TON AD163

I CPT Dare: 04/08/09
I CPT Time: 10:31
r cpr Fr.'e: ?83cp013. coR

il^rf h i n^ /m\ .

- 
Fratsihd /-\

I Flarr.tsi^h /hl,I
0 - 000

0.000
0. 000

water Table (m): 1.13 (ft) : 3..1

I Unit Weight of Wat.er (default.) z 62.40 kN/m^3
f Su NkE. used: f2.SO Su/p, (nc): 0.30
r Averagiing IncremenE. {m): 0.10

I
Phi Method :

Dr Method :

SEate Parameter M:

Robertson and CampanelLa, 1983
Jamiolkowski - A1] Sands

L.20
Used Unit. Weights Assigned to SoiI Zones
values of 1.089 or unDef are printed for parameters that are not vatid for the mat.erial- t).pe (sBT)

I Depth k
(ft) (cm/s)

Bq Rfn SBTTr Qcl-NDeltaQcl-N QclNcs Fc Phi
(?) (Deg)

Dr
(?)

state DeI (nl) 60 (Nt ) 6Ocs
Param

I
I

0.15 5 . 0E-07
o.49 5.08-08
0.82 5.0E-08
1.15 5.08-08
1.48 5.0E-08

.-' .80 5. 0E- 08

.13 5. 0E-06
2.46 5. 0E-03
2.'79 5.08-03
3.L2 5.0E-03
a 4a q nF-n?

3.77 5.08-04
4 1n E nF-ntr

4.43 1.0E-07
4.76 1. 0E-07
5.09 5.0E-05

q aa c nF-n<

5.07 5. 0E-06
6 .40 5. 0E-05
5.73 5.08-05
7.05 1.0E-07
?.38 1. 0E-07
7 .'79 5.0E-05
8.20 5.08-05
8.53 5. 0E-05
8.86 5.08-05
9.L9 5.08-06

9.84 5.08-05
10.1? 5.0E-05
10.50 5. 0E-05
10.83 5.08-08
11.15 1.0E-07
11.48 5.08-05
11.81 5.0E-05

14 5.0E-05
.47 5.0E-07

L2.80 1.08-07

0.00 1000.0
0.00 1000.0
0.00 723.4
0.00 504.7
0.00 331-.4
0.00 2r5.2
0 .00 195.0
0.00 362.8
0.00 361-.8
0.00 287 .2
0.00 222.7

-0.01 r27 .2
0.00 43.9
0 .00 20 .7
0.01 24.8

-0.01 74.2
-0.02 46.5
-0.03 3L.2
0.00 28.5
0.08 22.2
0.01. 45.2
0.04 16.3
0.35 8.0
0.07 31.9._
0.02 30.2
0.03 31.5
o.02 33.2
0.04 20.3
v.uJ zo.b

0.05 2L.2
0. 02 35.2
0.02 29 .8
o.24 8.1
0.37 8.4
Q.09 26.0
0.18 15.0
0.03 32.9
0.05 13.0
Q -t7 5.8

UnDef UnDef
UnDef UnDef
UnDef Un-Def

UnDef UnDef
UnDef UnDef
UnDef UnDef
UruCI UNDCT

0.0 96.8
0.0 1l-0.3
0.0 98.5
0.0 85.0
0.0 53.0
o.f zt.6

0.0 9.7
14.0 26.0

).4 +L-Z

f J. t 3 | .1

zzr> 5t-5

zo.o +t->

13.8 38.4
3?.8 47 .2
20.4 25.5

r-9.0 37.8
LZ. 

' 
JZ .6

zz.o J5.J
20.0 36.7
28.9 42.4
15.8 39.0
zo.+ 45 - b

)a 1 to t

24.9 3L.2
14 A ?1 a

32.9 44.t
za.> +t.l
37.8 47 .3
22.2 27.7

0.0 unDef unDef
0.0 UnDef UnDef
0.0 UnDef UnDef
0.0 UnDef UnDef
0.0 unDef unDef
0.0 UnDef UnDef
0.0 gnDef UnDef
1.3 48 75.4
0. 0 48 7't .2
o.2 46 72.3
0.8 46 66 .6
4?44q1q

]-6.4 38 30.0
5.0 UnDef UnDef

25.2 UnDef UnDef
9.8 40 38.5

18.9 38 30.0
26.9 UnDef UnDef
28.8 UnDef UnDef
32.6 UnDef UnDef
18.5 38 30.0
37.6 UnDef UnDef
46.2 UnDef UnDef
2L.t 36 30.0
23.9 35 30.0
23 .8 36 30.0
L9.7 35 30.0
29.0 UnDef UnDef
2s.5 36 30.0
30.5 UnDef UnDef
2t-2 38 30. 0

26.7 36 30.0
50.7 gnDef UnDef
45.9 Un-Def UnDef
22.0 35 30.0
32.9 UnDef UnDef
25.0 35 30.0
50.3 UnDef UnDef
50. L unDef unDef

4."14
5.55
5 .65
5.05

0 .67
0 .34

0.32
0.40
0. ?1
0.31
0.84
0.57
1.09
1.45
1.53
1.5L
0.99
L.44
0.8r-
0.79
1. 01

1. 08

0.70
0.90
n oa

1 1A

0 .94

0.88
0.50
0.89
1.31
2.64

35.6
o5.5

41.8
44.9
95-8

1-10.3
98.6
85.0
53.0
l-9.3

t2.0
35.0
23 .6
]-5.4
l-5.3
t2.3
24.6

9.4
5-r

16.4

L7 .7
18.8
20 .0
!2.7
ro. o

22.2
Lt-\

5.9

1,7 .4
Ll.2
22.2

9.5

I2
12

11
11
11
11

L2

9

IO
t-0

10

9

7

7

7

9
'7

7

7

7

7

6

6

7

7

7

7

7

7

7

7

7

7

7

7

5

10. 0 UnDef UnDef UnDef
r0. 0 UnDef UnDef UnDef
10. 0 UnDef UnDef UnDef
r0. 0 UnDef UnDef UnDef
r0.0 unDef unDef unDef
10.0 UnDef UnDef UnDef
10.0 UnDef UnDef UnDef
r.0 -o.27 0.0 24.2
1.0 -0.21 0.0 27.6
1.0 -0.19 0.0 24.6
r.0 -0.16 0.0 2t.3
1.0 -0.13 0.0 t7..1

10. 0 -0.08 1.8 9 .5
10. 0 unDef 0.0 4.9
10.0 UnDef 3.0 9.0
10. 0 -0.11 L.2 15.6
10. 0 -0.L2 2.8 1,2.r
10. 0 UnDef 4 .6 L2.6
10. 0 UnDef 4.9 L2.4
10. 0 UnDef 5 .1 11. l_

10.0 -0.r1 2.8 !2.4
6.8 UnDef 4.6 9.2
2.4 UnDef 2.5 5.0

10. 0 -0.05 2.7 9.8
l-0.0 -0.07 3.2 10.1
10.0 -0.08 3.4 1"0.7
l-0. 0 -0.05 2.5 l-0.4
9.'t unDef 4.2 l-0.4

10.0 -0.05 3.4 9.9
10.0 UnDef 4.9 l-1.8
10.0 -0.08 3.2 L1.9
10.0 -0.09 4.3 11-8
2.4 UnDef 5.8 11.5
2.6 UnDef 3.1 6.i-

10.0 -0.01 2.7 9.5
6 .7 UnDef 4 .8 10.3

10.0 -0.r0 4.4 L3.l-
4. 8 UnDef 6.2 Iz.J
1.9 UnDef 2.7 5.4

T

I
I
I
t
t
t
I
t
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ConeTec Inc. - CPT fnterpretaLion
RunNo: 04-0913-1521-1-151
CDT Fi I a. ?Q?aDnl ? dnD

k
( cm/s)

Page: zD

QCIN Del-taQctN QclNcs !c Pna

{? ) (Des)
state Del (n1) 60 (N1) 6ocs

Param

I
13.12 l. 0E-0?
13.45 5.0E-07
13.78 5.08-08
14.11 5.0E-05
14 AL E NE-NA

L4.76 1. 0E-07
15.09 r. 0E-07
L5.42 1. 0E-0?
15.75 1.08-07
15.08 1.0E-0?
16 .40 1. 0E-07
15.73 1 - 0E-0?
1?.06 1.0E-07
r-?.39 r..0E-07
t7 .72 1.0E-0?
18.04 5.0E-05
18.37 5.08-07
18.70 5.0E-08
19. 03 5.08-08
19.35 5.0E-08
19 . 68 5. 0E- 08
20.01 5.0E-08
20.34 5.08-08
20.57 5.0E-08
2l-.00 5.0E-07
2!.33 5.0E-08
zf. o> 5 . uts- uts

--. 98 5.0E-08
31 5. OE-08

22.64 5.08-08
22.97 5.08-08
23.29 5.0E-08
z5.oz 5.uE-ua
23.95 5.08-08
24.28 5.0E-08
24.61 5.0E-08
24.93 5.0E-08
25.26 5.08-08
25.59 5.0E-05
25.92 5.0E-08

/ . o r - 11

tJ. o z. bb

4. t 5-qf

4!.4 L - 0z

10.0 0.50
I C 1 i1

u . t 5 . oz
0.5 3.03
0.5 3.49

1.8 1. 01

4.1 0.64
18.0 1.tL
1) a I Etr

15 .4 4 .75
15. 8 7 .57
17. 0 8 .43
15.9 L 03
19. 0 5.78
25.8 5.42
+J. J 5. I+

5).y +.5b

JZ.L t.45

27 .7 8.99
2t.6 10.00
20.1 10.00
r.9 - 0 10.00

20.7 9.98
17.3 10.00
16 .7 10.00
15.5 10.00
18.4 8.49

o . Jo

15.5 10.00
95.0 3.35
30.2 10.00

O f U. J

1 3.0
I t5- t

o ts-a
! 2.5
L !.t

1 L.6
t- 1.?
1 1A

r. 4.3
7 1,4.7
4 r0.5
1 13.0
r l-3 .4
1 l_4.3
1 13.7
1 11 1

r 2r.5
o J5.+
o 45. b

L 27.0
1 23.6
I 1A C

L II.I
I 1? n

1 19.1

1 lq q

r. 1"4.5

1 1?.0
I 1< 1

1 1< 7

7 83.8
L 27.6

24.4 30.5
41.3 5r..6

UruCI UruCI
28.7 44.4

UnDef UnDef
32.3 40.4

UNIEI UruEI
UruCI UNUCI

UNUCI UNDCT

UnDef UnDef
UnDef UnDef

8.5 10.6
UnDef UnDef
UnDef UnDef
UnDef UnDef
43.8 58.5
+z-z a4. t

UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
141 A 1?6 q

133.4 I79.0
UnDef UnDef
UnDef UnDef
UnDef UnDef
UruCI UNDCT

UnDef Un-Def

UnDef UnDef
Un-Def UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef

/I.O I55.J

UnDef UnDef

2.2 UnDef
5. J UNUCI

U.E UruCI
10. 0 -0.04
2.2 UnDef
3 .3 UruEI
U.b UruCI
0.5 UnDef
U.5 UNUEI

U. 5 UruEI
0.5 UnDef
0.5 UnDef
0.6 unDef
U.Y UruCI
L.1- UnDef
8.0 -0.02
4.4 UnDef
b.5 UruCI
6.5 Uri-Def

7 .3 Un-Def

6.6 UnDef
6.1 UruEI

10. 0 UnDef
IU . U UruCI
IU . U UruEI
IU . U UruCI
IU . U UruEI
IU . U UroCI

'.J UruEI
8.7 UnDef

IU. U UruEI
10. 0 UnDef
7.5 UnDef
I.L UruEI
6.3 UnDef
6.5 UruEI
7.4 UnDef
I.V UruEI

10. 0 -0.35
Lo. o unDef

3.0 6.0
6.7 13.5

UruCI UruEI
4.2 10.3

UNUEI UNDCT

4.0 '7.9

UruCI UNDEI

UNUCI UNDCI

UnDef UnDef
UnDef UnDef
UNUCI UruEI

r. 0 2.r
UruCI UruCI
UnDef UnDef
UnDef UnDef

5.1 10.8
6.9 13.8

UNUCI UruCI
UnDef UnDef
UnDef UnDef
UnDef UnDef
UruCI UNUCI

UnDef UnDef
J+.O Oy-l

UnDef UnDef
UruEI UruJEI

UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef
UnDef UnDef

IJ , J +b. f

UnDef UnDef

o .32
0.05
0.45
0.05
0.08
0.11
1.02
1.99
2.77
2.94

L.20

0. ?8

0.10
0. L0

0.13
0.11
0.08
0.L2
0.12
0. r0

-0.02
-U. UJ

-0.06
-0.06
-0.08
-0.09
-0.09
-0.08
-0.08
-0.10
-0.11
-U. f I

-0.10
-0.10

-0.0s

52.9 UruCI UNDCI

+9.O UruCI UruCI
L00.0 UnDef UnDef

29 .2 34 30.0
100.0 UnDef UnDef
3I.L UruEI UruEI

100.0 UnDef UnDef
100.0 UnDef UnDef
100. 0 UnDef UnDef
100.0 UnDef UnDef
IUU.U UruEI UruEI
1-00.0 UnDef UnDef
l-00.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef

JJ.I 52 IU.U

55.2 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100. 0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
38.5 UnDef UnDef
52.' UruET UruCI

100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UrlDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100. 0 UnDef UnDef
100.0 UnDef UnDef
r00.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
100.0 UnDef UnDef
zz.5 +z hz - z

r00.0 unDef unDef

T
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Ash Disposal Area and Potential On-Site and OffSite Borrow Areas, WA Gallatin Fossil Plant
MACTEC Proi ect 3 04 3 04 I 04 3 /0 I

October 14. 2004
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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
D-2216.

Atterberg Limits (Plasticity Index)

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 l/8-inch in diameter.

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

The Plasticity Index (PI) is the calculated difference in water contents between the LL and PL.

Together the LL and PI are used to classitr silts and clays according to the Unified Soils

Classification System (ASTM D 2457). The PI is used to predict the potential for volume changes

in confined soils beneath foundations or grade slabs. The LL, PL, and PI are determined in

accordance with ASTM D 4318.

Triaxial Shear Tests

Triaxial shear tests are used'to determine the strength characteristics (cohesion 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 or on remolded samples. 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

D-1
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Ash Disposal Area and Potential On-Site and OfiSite Borrow Areas, WA Gallatin Fossil Plant October 14.2004
MACTEC Proj ect 3 04 3 04 I 0 4 3 /0 I

stress-strain curves and Mohr envelopes, or p-q plots on the accompanyrng Triaxial Shear Test

Sheets.

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

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

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

Grain Size Distribution

Grain size tests af,e 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.

If 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 number 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. The percentage of clay, silt,

sand, and gravel which are given on the individual particle size analysis sheets presented later in this

appendix, were obtained on particle size boundaries in accordance with AASHTO Ml45-94 (1995).

Specific Gravity

The specific gravity of soil solids is the ratio of the mass of a unit volume of a soil solids 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, "Test Methods for Specific Gravity of Soil Solids by Water

Pycnometer".

1I.

2.
aJ.
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Ash Disposal Area and Potential On-Site and Off-Site Borow Areas, WA Gallatin Fossil Plant
MACTEC Proj ect i 04 3 04 I 04 i /a I

Compaction Tests (Moisture-Density Relationship)

October 14.2004
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Compaction tests are performed on representative soil samples to determine the maximum dry density

and optimum moisture content. The results of the tests are used in conjunction with other tests to

determine engineering properties relating to settlement, bearing capacity, shear strength, and

permeability. The results may also be used as a standard to determine the percent compaction of any

soil embanlanent.

The two most commonly used compaction tests are the standard Proctor test and the modified Proctor

test. They are performed in accordance with ASTM D 698 and D 1557, respectively. Generally, the

standard Proctor compaction test is run on samples from building areas and areas where moderate

loads are anticipated. The modified Proctor compaction test is generally used for analyses of highways

and other areai where large building loads are expected. Both tests have tbree procedures, depending

upon soil particle size:

Test results are presented as a curve depicting dry unit weight versus moisture content. The

compacfion method used and any deviations from the recommended procedures are noted in the

report.

Constant llead Permeability Test

The test was performed on undishrbed and remolded 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 satwated 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 constant head permeability test was performed.

Test Procedure

Hammer
Weight

(Pounds)

Hammer
Fall

(Inches)

Mold
Diameter
(Inches)

Screen Size
(Material

Finer Than)
Number of

Layers

Number of
Blows per

Layer

Standard
(D 6e8)

A 5.5 t2 A No.4 sieve J 25

B 5.5 t2 i No. 3/8" sieve J 25

C ).) t2 6 3/4" sieve J 56

Modified
(D 1557)

A 10 18 4 No.4 sieve 5 25

B 10 18 4 No. 3/8" sieve 5 25

c l0 l8 6 3/4" sieve l 56
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TABLE D.1
Natural Moisture Gontent and Atterberg Limits Laboratory Test Results
TVA Gallatin Ash Disposal Area and Potential On€ite and Off-Site Borrow Areas
MACTEC Project 3043041043/01

I
I
I
I
I
t
I
I

Atterbers Limits r

LiniitiLtl
B-1 4

I SPT Ash 1-2.5 11.2 NT NT NT

B-1 2 SPT Ash 4-5.5 17.1 NT NT NT

B-1 J SPT Ash 7 -8.5 7.1 NT NT NT

B-'1 4 SPT Ash 10 - 11.5 10.2 NT NT NT

B-1 SPT Ash 13 - 14.5 13.2 NT NT NT

B-1 b SPT Ash 16 - 17.5 17.1 NT NT NT

B-1 7 SPT Ash 20 - 21.5 16.7 NT NT NT

B-1 I SPT Ash 25 - 26.5 25 NT NT NT

B-1 I SPT Alluvium 30 - 31.5 26.7 NT NT NT

B4 1 SPT Ash 1-2.5 9 NT NT NT

B-4 2 SPT Ash 4-5.5 11.8 NT NT NT

B-4 3 SPT Ash 7-8.5 15.4 NT NT NT

B-4 4 SPT Ash 10 - 11.5 16.5 NT NT NT

s4 5 SPT Fitl 13 - 14.5 19.1 NT NT NT

B-4 o SPT Fitl 16 - 17.5 15.9 NT NT NT

B-4 7 SPT Ash 20 - 21.5 21.6 NT NT NT

84 I SPT Ash 25 - 26.5 22.1 NT NT NT

B-10 1 SPT Fitl 1-2.5 't8.4 NT NT NT

B-10 2 SPT Fiil 4-5.5 20 NT NT NT

B-10 3 SPT Alluvium 7-8.5 17.9 NT NT NT

B-1 0 4 SPT Alluvium 10 - 11.5 27.3 NT NT NT

B-10 c SPT Residuum 13 - 14.5 30.9 NT NT NT

B-10 o SPT Residuum 16 - 17.5 29.9 NT NT NT

B-10 7 SPT Residuum 20 - 21.5 25.9 NT NT NT

B-10 I SPT Residuum 25 -26.5 32,9 NT NT NT

B-13 I SPT Fitl 1-2.5 26.9 NT NT NT

B-13 2 SPT Ash 6-7.5 35.7 NT NT NT

B-13 3 SPT Ash 9 - 10.5 35.2 NT NT NT

B-13 4 SPT Ash 12 - 13.5 29.5 NT NT NT

B-13 SPT Ash 17 - 18.5 33.4 NT NT NT

B-13 o SPT Residuum / Alluvium 20 - 21.5 21.8 NT NT NT

B-13 7 SPT Residuum 27 - 28.5 38.2 NT NT NT

NT - Not Tested
Prepared/Date: ISH 10/13/04

checked/Date: HAB 10/13104
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TABLE D.1A
Natural Moisture Content and Atterberg Limits Laboratory Test Results
TVA Gallatin Ash Disposal Area and Potential On-Site and Off-Site Borrow Areas
MACTEC Project 3043041 043141

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

, Plastic';
Limit (Pt)r

(lastiiity,
lhdexi(Pl)coni6nt (7")

Old Bottom Ash 1 Bulk NA 11.1 NT NT NT

New Botiom Ash 1 Bulk NA 10 NT NT NT

New Bottom Ash 2 Bulk NA 9.6 NT NT NT

New Bottom Ash 3 Bulk NA 14 .NT NT NT

NT - Not Tested
Bulk - Bulk Sample
NA - Not Applicable

Prepared/Date: ISH/REF 10113104

Checked/Date: HAB 10/13/04
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TABLE D.2
Unit Weight and Natural Moisture Gontent Laboratory Test Results
TVA Gallatin Ash Disposal Area and Potential On-Site and Off-Site Borrow Areas
MACTEC Project 3043041 0 43101

Prepared/Date:

Checked/Date:

I
I
I
I
I
I
I
I
I
I
I
I
I
I

tsH 10/13/04

HAB 10/13/04

oo u",*:l 
I

'iWeight (pcf)

B-3 4.0 - 6.0 UD 36.6 67.1 91.7

B-3 7.5 - 9.5 UD 47.6 71.1 104.9

B-5 18.0 - 20.0 UD 17.1 1 15.8 135.6

B-5 24.0 - 26.0 UD 17.7 105.0 123.6

B-8 22.0 - 23.5 UD 26.1 100.2 126.4

B-11 7.0 - 9.0 UD 20.9 102.2 123.6

B-11 28.0 - 30.0 UD 23.5 100.4 124.0

B-13 4.0 - 6.0 UD 39.7 77.5 108.2

B-13 15.0 - 17.0 UD 33.8 78.8 105.4

B-13 25.0 - 27.0 UD 32.5 90.1 119.4
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TABLE D.3

I Standard Proctor Gompaction Laboratory Test Resultsr TVA Gallatin Ash Disposal Area and Potential On-Site and Off-Site Borrow Areas

I MACTEC Project 3043041043/01

I

I
I

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

Prepared/Date: REF/ISH 1An3lO4

Checked/Date: HAB 10/13/04

""'nui .

Dry bensity
(PCf) r' i

$r[iil*lil'
Moisture I

Content (%)

ir

Cfassilrcation- ,

Old Bottom Ash 104.2 15.8

New Bottom Ash 2 79.4 29.2

New Bottom Ash 3 75.6 32.6

A-2 104.8 19.1 47 17.0 30 CL

A-9 105.6 19.2 3B 18.0 20 CL

Off-Site 1 94.4 23,9 41 24.0 17 CL

Off-Site 2 103.3 19.6 33 21.0 12 CL

CL - Clay with low plasticity
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PARTICLE SIZE DISTRIBUTION TEST REPORT

100

90

80

ooooo+o
N*6FN+Y:.fr++

7A
u
Ld

frooL
L

IJ
Ot
LI +U
LL

20

10

1.O O.1
GRAIN SIZE - mm

STEVE
i nches
srze

PERCENT FINER
I

o.75
o .375

100. o
97 .5

X GRAIN SIZE
Doo
D-^
Dro

I t3

X COEFFICIENTS
c.
C,

Samnle informnli96l;

fOld bottom osh
Crn., n<h eand

Samn lc Nrrmlrc r 3017

Remorks:
Methods: Port icle Size:
ASTM D 422-63(2AA2);
%< No.2OQ:ASTM D1 14O-OO;

Grovity -1O: 2.64

SIEVE
numDe r
size

PERCENT FINER
a

AT

10

40
60

100
200

88, O
70 .6
5+.2
+2.3

26.4
t3.9

% SILT

LAW ENGINEERING
AND EI.IVTRONMENTAL

SER\[[CES. INC.

Project No.:
Project: TVA

3043041 037. OOOl

Gol lotin Fossi I Plont Ash Disposol

Dote: Auqust Fiq. No.: O17
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PARTICLE SIZE DISTRIBUTION TEST REPORT

1O. O 1.O
GRAIN SfZE - mm

o. o1

ooo+o
N+@FN+++++

70
U.
Ldz^^
HOU
L
r-- -^7 J\)
LI

M
L'l 40
L

100

90

SIEVE
i nches
^:-^

PERCENT FTNER
o

o.75
o .375

ioo.o
98.5

X GRAIN STZE

D^^ou
D-^
Dto

0.603

X ^n ---f  T-r r-^
UWLtrFI\-ILI\ I>

c"
C,

20

10

0.1 o. ool

Somple informotion:
lNew bottom osh, Bulk 1

Groy osh sond
Snmn | ,o Nlr rmhe r 30 1 I

Remo r ks :

ethods: Porticle Size:
ASTM D 422-63(2002);
%< No . 2OO: ASTM D 1 1 4O-OO :

Sieve Anolvsis: T 27-99

numDe r
size

PERCENT FINER
a

A

10
20
40
60

100
200

92 .3
80.2
67.4
52 .3
41 .8
25.8
11 .8

IAW ENGTNEERING
AND ET.IYTRONMENTAL

SERVTCES. INC.

Proj ect No. :

Project: TVA

l-]nta' Arrn'rct. lvYvv \

304304 1 043 . 000 1

Gollotin Fossil Plont

20, 2aO4 4B

Aqh ['] i qna<n I

FiS. No.: O'l 8
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PARTICLE SIZE DISTRIBUTION TEST REPORT

100
oooooo+o

l--Nt@FN+ih+++++

90

80

70
u
L!z^^
HOU
LL

t--'- 5n
Lil
r']
M
LI +U
0-

20

10

1 .O O.1
GRAIN SIZE - mm

SIEVE
i nches
size

PERCENT FINER
I

o.75
o .375

100. o
99 .3

X GRAIN SIZE
D^^OU
D-^
n"10

0.651

o.0757

X COEFFICIENTS
c
"u

o .67
8.3

Somple informotion:
lNew bottom osh, Bulk 2

Grnrr a<[r <nnd
-' -J

Somnle Nrrml'rer 3O19--"'r '

Remo r ks :

thods: Porticle Size:
ASTM D 422-63(2002):
%< No .2OO:ASTM D1 14O-OO:
Spec. Grovi ty -1O: 2.49

SIEVE
numbe r
size

PERCENT FINER
a

10
20
40
6O

100
200

93.9
a1 .7
66 .8
51 .2
40.6
24.2
9.8

% GRAVEL

LAW ENGINEERING
AND EI.IVIRONMENTAL

SER\ICES. INC.

Project No.:
Project: TVA

3043041 04J. OOOl

Gollotin Fossil

20, 2c,04 Hts

P I ont Ash D i sposo I

Dote: Auqust Fiq. No.: 019
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PARTICLE SIZE DISTRIBUTION TEST REPORT

100

90

BO

.=

.N
c\

N ,!-

N@

-n
ooo+o
N+@FN+:{r*:h+

70
v-
LIz^^
HOU
LL

L-
.Z JV
LI
O
M
LLI +U
o_

30

o
200 100 1.O o.1

GRAIN SIZE - mm

o. o1

SIEVE
i nches
size

PERCENT FTNER

a

1

o.75
o .375

100
YY
:ro

5
6

X GRATN SIZE
Doo
D:o
Dto

Q.724

X COEFFICTENTS

c"
C,

Somple informotion:
ONew bottom osh, Bulk 3

Groy osh sond
Snmnle Nrrmlrar 3O2OJv,,,H I

Remo r ks :

Methods: Port icle Size:
ASTM D 422-63(2002):
%< No .2OO:ASTM Dl14O-OO;
S i eve Ano I vs i s: T 27-99

SIEVE
numDe r
si ze

PERCENT FINER
a

10
20
40
60

100
2AO

75 .6
63. O

49 .1
39 .5
25 .3
12.1

Project No.:
Project: TVA

l-\a t a Ar rnr rc'i-

3043041 043 . OOO 1

Gol lotin Fossi I

20, 2004

Plnnf Aqh Dieoosol

l{g Fis. No,: aza

IAW ENGINEERING
AND EI.IVIRONMENTAL

SER\ICES. INC.
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PARTICLE SIZE DISTRTBUTION TEST REPORT

100

90

80

c
.N

..r J

7A
E
LIz^^
HOU
L

r-
.Z JV
Lrl
O
Mil40
0_

JU

2A

10

1.O O.1
GRAIN SIZE - mm

SIEVE
i nches
size

PIRCENT FINER
I l I

1

o .75
o.375

100. o
98.5

100.o
99 .3

1OO. O
99 .5
vo.()

X GRAIN STZE

D^^OU
Dso
Dto

o.603 0 .631

o.0757

o.724

X COEFFICIENTS
c"
cu

o .67
8.3

Snmnle infarmntion:
lNew bottom osh, Bu I k

Crn.r ncFr <nnr{-' -/
Snmnle Nrimher 3018

lNew bottom osh, Bu I k
Groy osh sond
Samnle Nrrmher 3019

lNew bottom osh, Bu I k
Crnrr nch <nnrl

Samnle Nrrmlrer 3O2O

Remo rks :

Methods: Port icle Size:
ASTM D 422-63(2002);
%< No.2OO:ASTM D1 14O-OO;
Sieve Anolvsis: T 27-99

>ILVL
numDe r
size

PERCENT F]NER
a A I

10
20
4Q
60

100
200

92 .3
ao.2
67.4
52 .3
41 .8
25.4
11 .8

93.9
81 .7
66 .8
51 .2
40.6
ta- t
9.8

84.4
75 .6

49 .1
39 .5
25 .3
12.1

% SILT

I.AW ENGINEERTNG
AND EI.IYIRONMENTAL

SERVICES. INC -

Project No.:
Project: TVA

n^+^ n..^.,^luu L9, nuvuJ l

3043041 043 . OOO 1

Gol lotin Fossi I

20, 2QQ4

P I nnf Ash D i snoso I

+tF Fis.No.: 018
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90

80

70

Grain Size Analysls

uJz
tr
Fz
uJ()
E
LU
o-

GRAIN SIZE - mm

(no specifi cation provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev./Depth:Location: B-l sPT @7',-8.5',and l0'-11.5'

Clien* TVA

Projecil Ash Disposal Areas - TVA Gallatin Fossil Plant

% COBBLES
% GMVEL % SAND % FINES

CRS. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0-0 t.7 2t.o 32.0 23.7 1.6

SIEVE

slzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(X=NO)

0.5 in.
0.375 in.

#4
#10
#20
#40
#60

#140
#200

100.0
98.8
8 8.3
67.3
47.6
Jf .J
26.8
15.3
l 1.6

Soil Description
Gray Bottom Ash

PL=

Dn<= 4.09

!56= o.:oz
vll-

USCS=

Atterberq Limits
LL= Pl=

Coefficients
Doo= t'+9

P15= o.l03
rJC-

P50= 0.956
u10=

AASHTO=

Remarks

MACTEC, INC.
No: 3043041043 r{c
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90

80

60

50

40

Grain Size Analysis

IY
luz
ll

z

(no specification provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev./Depth:Location: B-l sPT @ 20'-21.5, and 25'-26.5'

GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % FINES
cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 t 7-5 20.1 30.5 I8.6 13.2

SIEVE

stzE

PERCENT

FINER

sPEC."

PERCENT

PASS?

(XrNO)
0.75 in.

u.J /) ln.
#4

#10
#20
#40
#60

#140
#200

100.0
96.9
82.5
62.4
42.7
3 1.8
24.8
16.1
13.2

. SoilDescriotion
Gray Bottom Ash

Atterberq Limib
PL= LL= Pl=

Coefficients
Dns= 5.27 Dhn= ]l|- Dcn= Ll9
D56= o.:z: Dii= o.ossz oi[= -

n"Y n'Yvu- vc-

USCS=

MACTEC, INC.
Client TVA
Project: Ash Disposal Areas - TVA Gallatin Fossil Plant

No: 3043041043 dg
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Grain Size Analysis

E
TUz
tt-
Fz

GRAIN SIZE - mm

(no specification provided)

Sample No.: Source of Sampte:
Location: B-3 UD @7.5'-9.5,

Date: A9-22-04
Elev./Depth:

Client: TVA
Projecf Ash Disposal Areas - TVA Gallatin Fossil Plant

% COBBLES
% GRAVEL % SAND o/o FINES

cRs. FINE GRS, MEDIUM FlNE SILT CLAY
0.0 0-0 0.3 0.0 t.8 6.9 91.0

SIEVE

stzE
PERCENT

FINER

sPEC.*

PERCENT

PASS?

(X=NO)

0.375 in.

#10
#20
#40
#60

#t40
#200

100.0
99.7
99.7
98.5
97.9
96.5
93.8
9r.0

SoilDescrintion
Gray Ash Sand

Atterberq LimiG
PL= LL= Pl=

Coefficients

USCS= AASHTO=

Remarks
Specific Gravity: 2.48

isa= i?g= B?B=
uu- vc-

Classification

MACTEC, INC.
No: 304304104 tlS
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Grain Size Analysis

- 
(no specification provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev./Depth:Location: B-4 SPT @ 4'-5.5'and 7'-8.5'

GRAIN SIZE - mm

% COBBLES
% GMVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 8.2 19.7 28.8 24.6 18.7

SIEVE

stzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(x=NO)

0.5 in.
u.J /) rn.

#4
#10
#20
#40
#60

#140
#200

100.0
98.7
91.8
72.1
s4.0
+J .J
3 5.5
22.9
18.7

SoilDescription
Dark Gray Bottom Ash

PL=

Dna,= 3.39

!56= o.tza
vll-

USCS=

Afterberu Limits
LL=

Coefficients
Dnn= l.l7
oii=o'!vc-

Glassification

-FASFIro=Remarks

Pl=

P5o= o'oeg
u10=

Glient: ryA
Project Ash Disposal Areas - TVA Gallatin Fossil Plant

Proiect No: 3043041043
MACTEC, ING.
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Grain Size Analysis

z
LL
Fz
ul
a1
IY
uJn

(no specifi cation provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev./Depth:Location: B-4 SPT @ 13'-14.5' artd 16'-17.5'

GRAIN SIZE - mm

% GOBBLES
% GMVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 t2.5 15.2 21.9 18.3 ?2.1

SIEVE

slzE

PERCENT

FINER

sPEC.*

PERCENT

PASS?

(X=NO)

0.5 in.
0.375 in.

#4
#10
#20
#44
#60

#140
#200

100.0
97.8
87.5
72.3
58,4
50.4
44.8
35.5
32.1

SoilDescription
Gray Fine to Coarse Sandy Ash with Clay Seams

PL=

Dgg= 4.12

H39=vlJ-

USCS=

Atterberq Limits
LL= Pl=

Pso= o.+os
ul 0=Dr q,=

n'Yvc-

Classification
AASHTO=

Remarks

Client TVA
Project: Ash Disposal Areas - TVA Gallatin Fossil Plant

No: 3043041043 HA Figure
MACTEC, INC.
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Grain Size Analysis
600€+@

z
l!
Fz
r

M
l.ll
n

CU

40

JU

20

10

1

GRAIN SIZE

SIEVE

stzE

PERCENT

FINER

sPEc.*

PERCENT

PASS?

(X=NO)

u.J /) rn-
1ln

#10
#20
#40
#60

#140
#200

100.0
100.0
100.0
98.9
97.4
96.0
92.6
90.9

Soil DescriPtion
Orange-Brown Si lty Clay

Atterberq Limits
PL= 20 LL= 5l PI= 31

Coefficients
PAS= o.ossO P60= 0.0057 pSO= O.oote

Psq= Ht!= u1o=
vu- vc-

Glassification
USCS= CH AASHTO=

Remarks

(no specifi cation provided)

Sample No.: Source of Sample:
Location: B-8 UD @22'-23.5'

Date: 10-12-04
Elev./Depth:

Clien* TVA
Project Ash Disposal Areas - TVA Gallalin Fossil Plant

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.0 2.6 6.5 I Z-1 58.6

MACTEC, INC I

Project No: 3043041043 re
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Grain S tze Analysis
oooo=ot@F-

tr
uJz
u-
Fz
IU
O
E
UJ

I

GRAIN SIZE - mm

(no specifi carion provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev-lDepth:Location: B-10 spT @7,-8.5'and l0'-l1.5'

Client TVA

MACTEG, I N C. ll 

t-,"",' AshDisposarAreas-rvA GanatinFossir Prant

% COBBLES % GRAVEL % SAND % FINES
CRS. FINE cRs. MEDIUM FINE SILT CL.AY

0.0 0.0 t6.7 7.7 7.0 8.6 60.0

SIEVE

stzE

PERCENT

FINER

sPEC.*

PERCENT

PASS?

(X=NO)

0.75 in.
0.375 in.

#4
#10
#20
#40
#60

#t40
#200

100.0
92.Q
83.3
75.6
71.3
68.6
56.1
6 t.8
60.0

Soil Description
Orange-Brown Silty Clay with Chert Fragments

Afterberq LimitspL= -11-- Pl=

B?3=
Dnc= 5.48

H39=vlJ-

USCS=

ect No: 3043041043 r{E
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Grain Size Analysis

tUz
LL
Fz
tu()

(no specifi cation provided)

Sample No.: Source of Sampte: Date: 09-22-04
Elev./Depth:Location: B-10 SPT @ 16'-17.5, andZ0'-21.5'

Clienfi TVA
Projec* Ash Disposal Areas - TVA Gallatin Fossil plant

GRAIN SIZE - mm

% COBBLES % GRAVEL % SAND % FINES
cRs. FINE cRs. MEDIUTI/|l FINE SILT CLAY

0.0 0.0 2.0 1.4 3.4 4.8 88.4

SIEVE

stzE

PERCENT

FINER

SPEC.,

PERCENT

PASS?

(X=NO)

0.75 in,
0.375 in.

!1

#10
#20
#40
#50

#140
#200

100.0
99.1
98.0
96.6
94.8
93.2
91.9
89.4
88.4

Soil Description
Orange-Brown Silty Clay

PL=
Atterberq Limits

ll-LL-

Goefficients

FsE=vll-

Poo=
H1g=vc-

Classification
AASHTO=

Remarks

B?B=

USCS=

MACTEC, INC.
No: 3043041043 llB Fisure
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Grain Size Analysis

100

s0

80

70

I
GRAIN SIZE - mm

(no specification provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev./Depth:Location: B-13 sPT @6'-7.5'and 9'-10.5'

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.0 0.2 8.8 9l.0

SIEVE

stzE

PERCENT

FINER

sPEc.'

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#20
#4Q
#60

#140
#700

100.0
100.0
100.0
100.0
99.8
98.7
94.4
9r.0

SoilDescrintion
Gray Fly Ash

PL=

Dnq=

x39=vu-

USCS=

Pso=
u1o=

Glient: TVA
Project Ash Disposal Areas - TVA Gallatin Fossil Plant

No: 3043041043 l[B rigure
MACTEC, INC.
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Grain Size alysis

*

E
I.U
7
tr
Fz
tuo
E
uJ
a-

80

70

60

50

40

30

20

10

0
1

GRAIN SIZE - mm

(no specifi cation provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev.lDepth:Location: B-13 SPT @12'-13.5'and 17'-18.5'

Client: TVA
Project: Ash Disposal Areas - TVA Gallatin Fossil Plant

% COBBLES
o/o GMVEL % SAND % FINES

GRS. FINE cRs. MEDIUM FlNE SILT CLAY
0.0 0.0 0.0 0.0 0.1 98.8

SIEVE

stzE

PERCENT

FINER

sPEC.-

PERCENT

PASS?

(x=NO)

0.375 in.
#4

#10
#20
#40
#60

#140
#2Q0

100.0
100.0
100.0
100.0
99.9
99.9
99.3
98.8

Soil Description
Grey Ash Sand

PL=

Dnr=
P56=
uu=

USCS=

Atterbers Limits
LL=

Coefficients

Pl=

Pso=
u1 0=

Poo=
H1!=vc-
Classification

AASHTO=

Remarks

MACTEC, INC.
No: 3043041043 t{8
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Grain Size Analysis

uz
u-
l--z
uto
E
[lJ
o-

(no specifi cation provided)

Sample No.: Source of Sample: Date: 09-22-04
Elev./Depth:Location: B-13 UD @15'-lT

Glient TVA

Project Ash Disposal Areas - TVA Gallatin Foisil Plant

GRAIN SIZE - mm

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FlNE SILT CLAY

0.0 0.0 0.0 0.0 0.0 0.9 99.1

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
100.0
100.0
99.9
99.7
99.1

Soil Description
Gray Ash Sand

PL=
Atterberq Limits
LL= Pl=

Pes=
x39=vll-

USCS=

Bn=
c;:
Classification

Pso=
u1 0=

A/ASHTO=

Remarks
Specific Qravity:2.20

MAGTEC, INC.
No: 3043041043
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Grain Slze Analysis

Euz
LL
F
z.
[rJ
(J
tr
uln

CU

40

30

20

10

0

(no specifi cation provided)

Sample No.: Source of Sample: Date: 10-12-04
Elev,/Depth:Location: B-13 UD @25'-27'

Client: TVA

Projecil Ash Disposal Areas - TVA Gallatin Fossil Plant

GRAIN SIZE - mm

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 0.0 3.6 10.0 JI.J 55.

SIEVE

srzE

PERCENT

FINER

sPEC.-

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#20
#40
#60

#140
#200

100.0
100.0
100.0
98.3
96.4
95.0
89.5
86.4

Soil Description
Orange-Brown Silty Clay

Atterberq Limits
PL= 30 LL= 78 Pl= 48

Dnc= 0.0704
oiX=n"YvlJ-

Dcn= 0.0025
Di6=

USCS= CH AASHTO=

Remarks

MACTEC, INC.
1043
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100

qo

Grain Size AnafYsis

rf'
tUz
IL
Fz
tu

tu
n

GRAIN SIZE - mm

SIEVE

SIZE

PERCENT

FINER

sPEC.-

PERCENT

PASS?

(X=NO)

0.75 in.
0.375 in.

#4
#10
#20
#40
#60

#140
#200

100.0
98.8

78.9
| 1.J
71.1
OT.I
64.+
OJ.J

(no specifi cation provided)

Sample No.: Source of SamPle:
Location: A-1 Bulk @ 0'-18.5'

Date: 09-A2-04
Elev./Depth:

Client TVA

Projecfi Ash Disposal Areas'TVA Gallatin Fossil Plant

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 7;7 13.4 7.8 7.8 10.1 53.2

Soil DescriPtion

Dark-Brown Sandy SiltY ClaY

PL= 26

Dnq= 3.03

x3q=\,U-

Atterberq Limits
LL= 75

Coefficients
P6o= o'ol90
u^19=
vc-

Classification

Pl= 49

D50= 0.0025
D1o=

USCS= CH AASHTO=

Remarks
Moisture Contert'. 21.4%o

MACTEC, INC.
No: 3043041043 r{R
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Grain Size AnalYsis

IY
ulz
Fz
tU
O
Et!
IL

1

GRAIN SIZE

(no specification provided)

Sample No.: Source of Sample: Date: 09-02-04
Elev./Depth:Location: A-2 Bulk @0'-20.0'

CIient: TVA

Projecfi Ash Disposal Areas - TVA Gallatin Fossil Plant

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE rrt(s. MEDIUM FINE SILT CLAY

0.0 0.0 5.1 6.6 11 1.8
a1a 42.1

SIEVE

slzE

PERCENT

FINER

sPEC.*

PERCENT

PASS?

(X=NO)

0.75 in.
0.375 in.

#4
#10
#20
#40
#60

#140
#200

100.0
97.8
94.9
88.3
86.7
85.6
83.8
77.5
73.8

SoilDescriPtion
Orange-Brown Silty CIay with Sand

PL= 17 Pl= 30

P50= 0.0111
u1o=

Dcq= 0.345 Dnn= 0.0281oiX= oiX=
a"Y F'Zvu- vc-

Glassification
USCS= CL -ffi$[irs=

Remarks
Moisture Content: 21 .3%o

MACTEC, INC.
No: 304441043
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Grain Size Analysis

(no specifi cation provided)

Sample No.: Source of Sample: Date: 09-02-04
Elev.lDepth:Location: A-5 Bulk @ 0'-15.0'

GRAIN SIZE - mm

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 0.2 J.I 1.4 3.8 9.2 81.7

SIEVE

stzE

PERCENT

FlNER

sPEC.'

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#20
#4A
#60

#140
#200

100.0
99.8
96.r
95.4
94.7
93.4
91.8
90.9

Soil Description
Orange-Brown Silty Clay

PL= 32

Dn<= 0.0087

x3q=vll-

Atterberq Limits
LL= 80

Coefficients
DRn=

x1g=vC-

Pl= 48

B?3=

USCS= CH AASHTO=

Remarks
Mo i sture C onterft'. 29 .9 %6

Glienfi TVA

Projecfi Ash Disposal Areas - TVA Gallatin Fossil Plant

No: 3043041043

MACTEC, INC.
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Grain Size AnalYsis

E
uJz

90

80

70

OU

40

30

20

tul
I

I

I
I

0l

GRAIN SIZE - mm

% COBBLES
% GMVEL % SAND % FINES

cRs. FINE CRS, MEDIUM FINE SILT CLAY

0.0 0.0 4.2 3.4 0.8 19.3 3 1.5 44.8

SIEVE

SIZE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(X=NO)

0.375 in.
#4

#10
#24
#40
#60

#140
#200

100.0
99.8
96.4
96.r
95.6
94.0
81 .4
/6-5

* 
(no specification provided)

Sample No.: Source of SamPle:
Location: A-7 Bulk @.0'-20.0'

Date: 09-02-04
Elev./Depth:

SoilDescription
Yellow-Brown Silty Clay with Sand

Atterberq Limits
PL= 19 LL= 43 PI= 24

Dca,= 0.132

x3q=vlJ-

Dcn= 0.0074
Di6=

USCS= CL Av\SHTO=

Remarks
Moisture Contsnt: | 9.4%o

Client: TVA
Project Ash Disposal Areas - TVA Gallatin Fossil Plant

No: 3043041CI43 HB
MACTEC, INC.
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Grain Size Analysis

E
ulz
tl

Fzu

(no specification provided)

Sample No.: Source of Sample: Date: 09-02-04
Elev./Depth:Location: A-9 Bulk @ 0'-15.0'

80

IU

60

50

40

30

GRAIN SIZE - mm

% COBBLES
% GMVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0-t 0-3 0.8 13.1 46.1 39.6

SIEVE

slzE

PERCENT

FINER

sPEc.'

PERGENT

PASS?

(X=NO)

0.375 in.
!A

#10
#20
#44
#60

#140
#200

100.0
99.9
99.6
99.r
98.8
98.6
96.3
85.7

Soil Description
Light-Brown Silry Clay

Atterberq Limits
PL= 18 LL= 38 Pl= 20

Coefficients

USCS= CL AASHTO=

Remarks
Moisture Content: I 9.0%o

PBs= 0.0738 P60= 0.0385 PSO= o.otsz

!39= 119= u1o=
\,lJ- vC-

MACTEC, INC.
Client TVA

Project Ash Disposal Areas - TVA Gallatin Fossil Plant

No: 3a404r043 fl'
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Grain Size AnalYsis

(Y
IJJz
tr
Fz
ul

v.
TU
al

100

90

80

70

60

1

GRAIN SIZE

SIEVE

SIZE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(X=NO)

u. /) m.
0.375 in.

#4
#10
#20
#40
#60

#140
#200

100.0
97.9
84.2
71.4
68.7
67.1
66.3
64.6
63.0

- 
(no specification provided)

Sample No.; Source of SamPle:
Location: A-ll Bulk @0'-12.5'

Date: 09-02-04
Elev./Depth:

Client:
Project:

TVA

Ash Disposal Areas - TVA Gallatin Fossil Plant

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 15.8 12.8 4.3 4.1 30.8 32,2

Soil DescriPtion

Olive-Brown Sandy Silty Clay with Gravel

Pl= 11

Daq= 4.96
DiX= 0.0035
n"Yvu-

Pl= 19

P50= 0.0300
u1 0=

USCS= CL AASHTO=

Remarks
Moisture Content: 10.8%

MACTEC, INC.
No: 3043041043
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100

90

Grain Size AnalYsis

GRAIN SIZE - mm

SIEVE

slzE

PERCENT

FINER

sPEC.-

PERCENT

PASS?

(X=NO)

u. /) tn.
0.375 in.

#4
#10
#20
#40
#60

#140
#200

100.0
96.8
91.2
78.4
76.6
75.7
75.0
73.8
72.4

' (no specification provided)

Sample No.: Source of SamPle:
Location: A-12 Bulk @ o'-i3.0'

Date: 09-02-04

Elev./Depth:

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 8-8 12.8 2.7 J. 33.5 38.9

Soil Descrintion

Yellow-Brown Lean Clay with Sand

Atterberq Limits
PL= 20 LL= 42

Coefficients

Pl= 22

P50= 0.0150
u10=

i33= 3:13'. 
F?g= 

o ''o
eu- vc-

USCS= CL

Remarks
Moisture Contnnt: 17 .7 Vo

Client TVA

Project: Ash Disposal Areas - TVA Gallatin Fossil Plant

ro43 ilg Fisure
MACTEC, ING.
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Grain Size AnalYsis

rv
uJz
LL

F.z
TIJo

100

90

80

7n

60

40

30

z0

10

n
1

GRAIN SIZE

Sample No.: Source of SamPle:
Location: A-14 Bulk @0'-12.0'

Date: A9-42-04

Elev./Depth:

Client TVA

Project: Ash Disposal Areas - TVA Callatin Fossil Plant

HS

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 0.4 6.8 r.8 19.3 36.8 34.9

Soil DescriPtion

Orange-Brown Silty ClaY with Sand

PL= 19

Dnc= 0.123
DiX= 0.0019n"Yvll-

USCS= CL

Atterberq Limits
LL= 38

Coefficients

Pl= 19

P50= 0'0389
u1o=

Dan= 0.0500

H1!=vc-

Classification---l$[i1s=
Remarks

Moisture Content: 24.7o/o

0.375 in.
#4

#10
#20
#44
#60

#140
#200

100.0
99.6
92.8
92.0
91.0
89.9
81.7
7t.1

(no specification provided)

MACTEC, INC.
No: 3043041
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Grain Size AnalYsis

100

90

80

70

Lllz
l-L
Fz
IIJ
C)

LlJ
n

30

20

10

0
1

GRAIN SIZE

(no specifi cation provided)

Sample No.: Source of Sample: Date: 09-42-04

Elev./Depth:Location: Off Site Borrow Sample #l

Client TVA

Project: Ash Disposal Areas - TVA Gallatin Fossil Plant

% COBBLES
% GRAVEL % SAND % FINES

cRs. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.4 1.7 4.8 18.5 32.2 42.4

SIEVE

slzE

PERGENT

FINER

sPEc.*

PERCENT

PASS?

(X=NO)

0.375 in.
4A

#10
#20
#40
#60

#1 40
#200

100.0
99.6
97.9
vf .J
93.r
92.0
85.8
74.6

Soil Description

Olive-Brown Silty Clay with Sand

PL= 24

Dnq,= 0.104
oiX=
n-IvLl-

USCS= CL

Atterberq Limits
LL= 41 Pl= 17

Pso= o.oz+t
u10=

Remarks
Mo isture Content: 32.1o/o

MACTEC, INC.
No: 3043041043 H fl Fiqure
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Grain Size Analysis

tr^
IUz
IJ-

60

50

til

GRAIN SIZE - mm

(no specification provided)

Sample No.: Source of Sample: Date: 09-02-04
Elev./Depth:Location: OffSite Bonow Sample #2

% COBBLES
7" GRAVEL % SAND % FINES

CRS. FINE cRs. MEDIUM FINE SILT CLAY

0.0 0.0 2.8 9-l 3.5 21.8 32.9 29.9

SIEVE

SIZE

PERCENT

FINER

sPEC."

PERCENT

PASS?

(X=NO)

0.75 in.
0.375 in.

#4
#10
#20
#40
#60

#140
#200

100.0
98.3
97.2
88.1
85.8
84.6
65. I
74.3
62.8

Soil DescriPtion

Yellow-Brown Sandy Silty ClaY

PL= 2l

Dnq,= 0.535

PId= o'oott
vlJ-

USCS= CL

AtterberE Limits
LL= 33 Pl= 12

P50= 0.0516
u1o=

Classification
AASHTO=

Remarks
Mo isture Conterfi:. 22.60/0

Client TVA
Project Ash Disposal Areas'TVA Gallatin Fossil Plant

No: 3043041043 HB figure
MACTEG, INC.
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MOISTURE-DENSITY RELATIONSHIP TEST

tt3

110

oo- 105

a
c
0)
!

1nn
L
o

95 ZAV for
Sp. G, =
2.AA

9O

o 5 10 15 20 25 30

Woter content, %

Test specificotion: ASTM D 698-00o Procedure C, Stondord

I

\

\
\

t
\

\

\

- 7 b \
t

a \
/ \

\
\

\

Tlev/
l-lan I h

Clossificotion Not.
Moist

Sp.G. LL PI
3/4 tn No. 200USCS AASHTO

NA NT NT 11 1 q 2 .64 NT NT t3.3 k

TEST RESULTS MATERIAL DESCRIPTION

Mcx imum dry dens i ty = 1O4.? pcf
Optimum moisture = 15.A %

Groy osh sond

Proj ect No. : 3O43O41 O43. OOOl

Project: TVA Gol lotin Fossi I Plont Ash Disposol
Locotion: Old bottom osh Bulk Somole

Dote: A-2O-2OO4

Remorks:

Somple Number 3017

NT- No Test

DNS- Doto Not Submi tted

Fig.No.3017

MOISTURE-DENSITY RELATTONSHIP TEST 
ilK

ENGTNEERING AND EN\IRONMENTAL SER\rICES. INC.LAW
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MOISTURE_DENSITY RELATIONSHIP TEST

90

B5

F

o
o-

a
c
(l)

E

o

ZAY for
SnG=
-r' -
2.AO

75

70

b3

15 20 25 30 35 40 45

Woter content, %

Test soecificotion: ASTM D 698-00o Procedure C, Stondord

\\
\

\
\

\

\
7 \

.a

t
,

/

f'\on t lr
Clossificotion Not.

Moist
Sp.G. LL PI 3/4 in

%<
No.2O0It\t \ AASHTO

NA NT NT 9.6 % 2.49 NT NT qRr.

ILSI KL>ULI> MATERIAL DESCRTPTION

Moximum dry dens ity = 79.4 pcf
Optimum moisture = 29.2 %

llrarr nch cand

Project No. i 3O+3Q+1O43.OOO1

Project: TVA Gollotin Fossil
Loco t i on : New bot tom osh Bu I

Dote: a-2O-2OO4

Plnnt Aeh fliqnosol

Somple 2

Remo rks :

Somp I e Number 3O1 9

NT- No Test

DNS- Doto Not Submitted

Fig.No. 3019

MOISTURE-DENSITY RELATIONSHIP TIST ($
ENGINEERING AND EII\IIRONMENTAL SER\rICES, INC -LA\,Y
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Test sper

COMPACTION TEST REPORT

o ?'1 37 39

Water content, %

:ification: ASTM D 698-00a Method C Standard

EIev/

Depth

Classification Nat
Moist.

sp.G' LL PI
o/o >

3/4 in.

o/o <

No.200USCS AASHTO

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density :75.6 pcf

Optimum moisture :32.6 Yo

Grey Bottom Ash

Project No. 3043041043 client TVA

Project: Ash Disposal Areas - TVA Gatlatin Fossil Plant

o Location: New Bottom Ash SamPle #3

Remarks:

Figure

CoMPACTION TEST REPORT HB

MACTEC ENGINEERING AND CONSULTING, INC.
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Test sper

COMPACTION TEST REPORT

ZAV for
Sp.G. =
2.67

Water content. %

;ification: ASTM D 698-00a Method A Standard

22 24

Elev/

Depth

Classification NaL

Moist
sp.G. LL PI

o/o >

No.4

o/o 1

No.200USCS AASHTO

CL A1 30 5.1 73.8

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 104.8 pcf

Optimum moisture : l9.l %6

Orange-Brown Silty Clay with Sand

Project No. 3043041043 Glient TVA

Project Ash Disposal Areas - TVA Gallatin Fossil Plant

r Location: A-2 Bulk @ 0'-20.0'

Remarks:

Fiqure

COMPACTION TEST REPORT

MACTEC, INC. |tB
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COMPACTION TEST REPORT
'108

106

104
o
o-
>
=at

q).It

102

100

ZAV for
Sp.G. =
z-oo

14 16 18 20 22 24 26
Water content, %

Test specification: ASTM D 698-00a Method A Standard

\
\

\

\

F \
/ \ \

t \
/ \ \

/ \
I \ \

t \
I \

a \

\

\

\
\

Elev/

Depth

Classification Nat.

Moist
sp.G. LL PI

o/o )

No.4

o/o I

No.200USCS AASHTO

CL 38 20 0.1 85.7

TEST RESULTS MATERAL DESCRIPTION

Maximum dry density = 105.6 pcf

Optimum moisture = 19.2o/o

Light-Brown Silty Clay

Project No. 3043041043 Client TVA

Project Ash Disposal Areas - TVA Gallatin Fossil Plant

o Location: A-9 Bulk @ 0'-15.0'

Remarks:

COMPACTION TEST REPORT

MACTEC. INC. r{B
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ZAV for
Sp.G. =
2.61

Elev/

Depth

Classification Nat.

Moist.
sp.G. LL PI

o/o >

3l4in.

o/o <

No.200USCS AASHTO

CL 32.1 4l lt 0.0 74.6

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION

Maximum dry density :94.4 pcf

Ontimum moisture = 239 o/o

94.4 pcf

23.9 %

Olive-Brown Silty Clay with Sand

Project No. 3043041043 Glient: TVA

Project Ash Disposal Areas - TVA Gallatin Fossil Piant

o Location: OffSite Borrow Sample #l

Figure

Remarks:

r{B

COMPACTION TEST REPORT

MACTEC, INC.
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COMPACTION TEST REPORT

o
o-
*
'6
o)

H

ZAV for
SP.G. =
2.61

Water content,

Test soecification: ASTM D 698-00a Method A Standard

Elev/

Depth

Classification NaL

Moist.
sp.G. LL PI

o/o >

No.4

o/o <

No.200uscs AASHTO

CL n latz 2.8 62.8

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 103.3

Optimum moisture -- 19.6%

pcf
Yellow-Brown Sandy Silty ClaY

Project No. 3043041043 clienfi TVA

Projecfl Ash Disposal Areas - TVA Gallatin Fossil Plant

o Location: Off Site Borrow Sample #2

Remarks:

Figure

COMPACTION TEST REPORT

MACTEC, INC. H3
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10 15 20 25 30
Totol Normol Stress, ksf

Ef fect i ve Normo I St ress, ksf
21 .Q

17.5

i..... .........-->q-
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WATER CONTENT, % 29.2 29.2 29,2
DRY DENSITY, pcf 75.5 75.5 75.5
SATURATTON. % 68.6 68.6 68.6
vorD RATIO 1 .060 1 .060 1.060
IAMETER, in 2.44 2.8+ 2.A+
EIGHT. i n 6. OO 6. OO 6.00

Fa
Lrl
F
r

WATER CONTENT, % 43.6 43.5 +2.3
DRY DENSITY , pcf 74 .5 7+ ,7 75 .7
SATURATION, % 100.O 100.O 100.0
voID RATIO 1 .086 1 .OA2 1 .O52
DIAMETER, in 2.A6 2.A7 2.85
HEfGHT, i n 5.99 5.95 5.95

Stroin rote, %/nin O.17 4.17 O.17
BACK PRESSURE. ksf 7.2 7.2 7.2
CELL PRESSURE, ksf 4.2 11.2 15.2
FAIL. STRESS, ksf 11,4 15.1 2A.1

TOTAL PORE PR. . ksf 5.3 7 .O 9.5
ULT. STRESS. ksf

TOTAL PORE PR., ksf
6r FAILURE, ks f 14 .3 1 9 .3 25 .8
o:FAILURE, ksf 2.9 4.2 5.7

TYPE OF TEST:
CU w i th Po re Pressu res

SAMPLE TYPE: Remo I ded Somp I e

DESCRfPTION: Groy Ash Sond

SPEC] FIC GRA,VITY= 2.49
REMARKS: Remo I ded to 95% MDD @

Opt imum Moisture Content of
Stondord Proctor

LIENT: TVA

JECT: Ash Disposcl Areos
TVA Gollotin Fossil Plont

SAMPLE LOCATION: New Bottom Ash #2 Bulk
Somp I e

NO.: 3o43-04-1043 DATE: O9-1 3-O4

TRIAXIAL SHEAR TEST REPORT 6.
ENGINEERING AND EN\TTRONMENTAL SERVICES
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TRIAXIAL COIIPRESSION TEST

CU wit.h Pore Pressures
9 -L3-2004
L1:41 am

I
I
I
I

Project and Sample Data

DaLe: 09-l-3*04
uJ-renc: lvA
Project: Ash Disposal Areas TVA Gallatin Fossil Plant
Sample location: New Bottom Ash #2 BuIk Sample
Sample descript.ion: Gray Ash Sand
Remarks: Remolded to 95? MDD @ Oot.imum Moist,ure Content of
h'1 d h 

Standard Proctor
2nd page Fig no. (if applicable) :

Tytrre of sample: Remolded Sample
Specific gravi-Lv= 2.49 LL= PL= PI=
rlst meth6d, Coips of Enq. - saturation assumed

Speeimen Parameters for Speeimen No. 1

naF -

nnf.-Y*-'

t
t
I
I
I

Specimen Parameter
Wt. moist soil and tare:
Wt. dry soil and tare:
Wt. of Lare:
Weight, gms:
Tli amaf er i n .
srslrrvevr /

lra: in2.
t lLL

TJa'i nhl- i n.
t +LL.

Net decrease in
Net decrease in
? Moisture:
Wet density,
]-)rrr donai l- rr
"- r ssrrp4 eJ ,

Void rati-o:
? Saturat,ion:

hai aht 'i n ,
, LLt.

water volume,

Initial
972 .800
752 .940

0.000
972 .8
2-840

5.000

zJ.z
97 .5
75.5

1.0598
58.6

Saturated Consolidated Final
r039.980

752 .940
0.000

2.863 2.86L
6 .438 6 .430
6.000 5.985
0.000 0 . 015

-110.800 2.400
43.9 43.6 38.1-

r_05.9 107.0
74.3 74.5

1.0935 1. 0856
100.0 100.0

I
I
I
I
I
I
I
t

Test Readings Data for Specimen No. 1

Deformation dial constant= 1 in per input
Primary load ring constant- 2.8 lbs per input
Secondary load ring const.ant= 0 lbs per input
Crossover reading for secondary Load ring= 0
Membrane modulus = 0.14000 kN/cm2
Membrane thickness = 0.01-2 cm
Consolidation ceIl pressure = 95.90 psi =
Consolidation back pr€ssrlr€ = 50.00 psi =
Consolidation effective confining stress = 0
Strain rate, %/mrn = 0.17
FAIL. STRESS = LI-44 ksf at readins no. 18
ULT. STRESS = flot se]-ecLed

unit
unit
uniL
i rnrrl- rrni i-errly u v

8.l-9 ksf
7 .20 ksf

.99 ksf

3043-04-1043 LAW ENGINEERING A}dD ENVIRONMENTAL SERVICES FOSSIL2
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No. Def. Def. Load Load

DiaL in Diat Lbs

Units Units

Test Readinge Data for Specimen No.
Strain Deviator Effective stresses Pore P ksf a ksf

% Stress Minor Major 1:3 Pres-

ksf ksf ksf Rat io Psi

0 0.0000 0.000

1 0.0100 0-010

2 0.0200 0.020

3 0-0300 0.030

4 0-0/100 0.040

5 0.0500 0.050

6 0.0600 0.060

7 0.0700 0.070

I 0.0800 0.080

9 0.0900 0.090

10 0.1 000 0- 100

1 1 0.1500 0.150

12 0.2000 0.200
13 0.2500 0.250

11 0.3000 0-300

15 0-3500 0-350

16 0.4000 0.400
17 0.4500 0-450

18 0.5000 0.500

19 0.5500 0.550

20 0.6000 0.600

21 0.5500 0.650

22 0.7000 0.700

23 0.7500 0.750

?4 0.8000 0.800
25 0.8500 0-850

?6 0.9000 0.900

0.00 0.0

30.00 84.0

43.00 1?0.4

55.00 154.0

65.00 182.0

75-00 210.0

85-00 238.0

94-00 263.2

102-00 285,6

110.00 308.0

116.00 324.8
144.00 403-2
161.00 450.8

172.00 481.6

180.00 504.0

185.00 520.8
192-00 537.6
196.00 548.8

199.00 557-2

196.00 548.8
195.00 546.0

197.00 551 -6

197-00 551-6
197-00 551.6

196-00 548.8

195.00 546.0
195.00 546-0

0.99 0.99 1.00 50.00

1.02 2-90 ?-84 49.80

1-08 3.n 3.49 49.40

1.14 4.57 4-0? 49,00

1 .20 5.24 4.39 48.60

1.25 5.92 4.72 48-20

1.20 6.47 5.41 48.60

1.15 6.98 6.06 48.90

1.38 7.69 5.56 47-30

1 .47 8.26 5 .63 46.70

1.53 8.68 5.69 46.30

1.83 10.63 5.81 4t+.24

2.1? 11.87 5-61 42-20

2.30 12.64 5.49 40.90

2.t+6 13.18 5.35 39.80

2.59 13.57 5.?4 38.e0

2-69 13.93 5-17 38.?0

?.79 14.16 5.07 37 -50

2.88 14 .32 4 .97 36.90

2.94 14.10 4-80 36.50

?.97 13.97 4.71 36.30

3-00 14.01 4-68 35.10

3.01 13-92 4.62 36.00

3-02 13.83 4.57 35.90

3.02 13.67 4.52 35.90

3.02 13.51 4.47 35.90

3.02 13.41 4.41 35-90

0.99 0.00

1 -96 0.94

2.4? 1.34

2.85 1.72

3.22 2.02

3.58 2.33

3.83 ?-64
4 - 06 2.91

4.5t4 3.16
4.87 3-40
5.10 3.58
6.23 4-44

7.00 4.88
7.47 5 -17

7 .8? 5 -36

8.08 5.49

8-31 5-62
8-/+8 5.64
8-50 5.72

8.52 5 .58

8.47 5.50

8.50 5.51

B./,6 5.45

8.43 5 .40

8-35 5.3?

8.27 5.25

8.22 5. 19

0.0 0.00

0.2 1 .88

0.3 2.69

0.5 3.43
0.7 4.05
0.8 4-66

1.0 5.e8

1.2 5.83
1.3 6.31
r q A70

1.7 7 -1'
2.5 8.80
3.3 9.76

4 .? 10.33

5.0 10.72

5.8 10.98

6.7 11 .23

7 -5 11 .37

8.4 11.44

9.2 11.16

10.0 11.00

10.9 11.01

11 .7 10.91

12.5 10.80

13.4 10.65

14.2 10-49

15.0 10.39

3043-04-1043 LAW ENGINEERING AND ENVIRONMENTA], SERVICES FOSSIL,2
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Specimen Parameters for Specimen No. 2

naf.
nnf.

I
I
I
I
I

Specimen Parameter
Wt. moist soil and tare:
Wt.. dry soil and tare:
Wt.. of tare:
Weight, gms:
T.)i:mai-ar in.

, !"'

lra: in2.
a:!e9., +--

IJa i aht- 'i n .

Net decrease in
Net decrease in
? Moisture:
IlTol- rlone'i 'l- rrlrve ee--v+el /

Dry density,
Void ratio:
? Saturation:

Initial
972 . 800
752 .944

0. 000
>tt.6
2 .840
6.335
5.000

za.z

75.5
. N FAAI. Uf,YO

58 .6

2 .869
6 .464
5.000
0. 000

-IJ5 . JUU
A^ -++-z

]-06 .7
74.0

1. t-018
l-00.0

2 .868
5 .460
5 .948
0. 052

43.5
r_07.1
74.7

t. v6z5
100.0

l-045.020
752 .940

n nnnu. vvv

38.8

Saturated ConsolidaLed

hai alrl- i n .
I LtL.

waLer volume,

I
I

Test Readinge Data for Speeimen No. 2

Deformation dial constant= f- in per input unit
Primary load ring constant= ).8 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/cm'?

I Membrane thickness = o. ol-2 cm
r ^^-^^'r.l r^rir)n cel I r1reSSUI.e =I \-(JJ.ID(JIIU4Lfvrt uetr v!eoo

t
I
T

I
t
I
I
I
I
I

//.6U PSr =
Consolidation back pressure = 50.00 psi =
Consolidation effective confini-ng st.ress =
St.raj-n rate, Z/m:-,n = 0.L7
FAIL. STRESS = 15.10 ksf at. readinq no. 15
ULT. STRESS = rroL se]ected

11-.20 ksf
E 

^^ 
l--tI -ZU laEL

4.00 ksf

Load Strain Deviator Effective Stresses Pore P ksf a ksf
lbs % stress Minor llajor 1:3 Pres'

ksf ksf ksf Ratio psi

No. Def. Def. Loao

Diat in Diat

Units Units

0 0.0000 0.000 0.00

1 0.0100 0.010 41.00

2 0.0200 0,020 63.00

3 0.0300 0.030 83.00

4 0.0400 0.040 98.00

5 0.0500 0.050 113.00

6 0.0600 0.060 127.00

7 0.0700 0.070 140.00

I 0.0800 0.080 155.00

9 0-0900 0.090 165.00

10 0.1000 0.100 175.00

11 0.1500 0.150 211.00

12 0.2000 0.200 231.90

13 0.2500 0.250 244.00

14 0.3000 0.300 253.00

15 0.3500 0.350 ?57.O0

16 0.4000 0.400 257.o0

17 0.4500 0.450 2r7.o0
18 0.5000 0.500 258.00

19 0.5500 0-550 260.00

20 0.6000 0.600 259.00

3043-04-1043

0.0 0.0 0.00 4.00

114.8 0.2 2.55 3.8?
176.4 0.3 3.92 3.66
?3?-4 0.5 5.15 3.50

?74.4 0.7 6.08 3.40
316.4 0 .8 6.99 3 .30

355.6 1 -0 7 -85 3.?4
392.0 1 .2 8.64 3.?0
434.0 | -3 9.54 3.17
462.0 ',l .5 10.14 3.17
490.0 1.7 10.71 3 -17

590.8 2.5 12.84 3.31

646.8 3.4 13.93 3.57
683.2 4.2 14.59 3.80
708.4 5.0 1t,.99 4.00
719.6 5.9 15.10 4.19
719 .6 6.7 14 .96 4 .31

719.6 7.6 14.83 4.41

7?2.4 8.1 11-75 4.48
728.0 9.2 14.73 4.54
725.? 10.1 14.54 4.58

LAW ENGINEERING

4.00 1.00 50.00

6.37 1.67 51.30

7 .58 2.07 52.t 0

8-65 2.47, 53.5s

9.47 ?.79 54.20

10.29 3.12 54.90

11-09 3.42 55.30
'11 .83 3.70 55.60

12.71 1.01 55.80

13.31 4.20 55.80

13-91 4-39 55.80

16.1' 4.88 54.80

17.50 4.90 53.00

18.39 1.84 51 .40

19.00 4.75 50.00

19.29 4.60 48.70

19.27 4.48 47.90

19.23 4.36 47.?0

19 .?3 t+ -29 46 _70

19.?6 4.25 46.30

19.11 4.17 46.00

4.00 0,00

5,09 1.28

5.6? 1 .96

6.08 2.58

6-44 3,04

6.79 3.50

7.16 3.92
7.r1 4.32

7.94 4.n
8.24 5.07

8.54 5.37
9.73 6.42

10 -54 6.97
11.10 7.29

11.50 7.50
11 .74 7.5'
11.79 7.48

11.82 7.41

11 .85 7.37
11.90 7.36

11.85 7.27

AND ENVIRONMENTAL SERVICES F^^ATT A
.F Ui)D ItJZ



I
Test, Readings Data for Specimen No. 2

) No. Def. Def. Load Load strain Deviator Effective Stresses Pore P ksf A ksf

I DiaL in Dial. tbs % Stress Minor Major 1:3 Pres.
r units units ksf ksf ksf Ratio psi

I r 0.6500 0.650 2s8.00 722.4 10.9 14.3t, 4.5g 18.9L 4.12 45.90 11 .77 T.1t

I zz 0.7000 0.200 256.00 716.8 11.8 14.10 4-61 18.71 4.06 45.80 11.66 T-05

23 0.7500 0.750 256.00 716-8 12.6 13-96 4.61 18.57 4.03 45-80 11.59 6-98

I 24 0.8000 0.800 257.00 719-6 13.4 13.88 4.61 18./+9 4.01 45.80 11.55 6-94

I zi 0.8500 0.850 z57.oo 71g.6 14.s 13-75 4.61 18.s6 3.98 45.80 11.48 6.8T
I 26 0.9000 0.900 255.00 214.0 15-r 13.51 4-sg 18.10 3-q4 4s.go 11.35 6.75

I
i

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

3043-04-1043 LAW ENG]NEERING AND ENVIRONMENTAL SERVICES FOSSIL2
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Specimen Para.meters for Specimen No' 3

nn€.
.tlvr .

nnf.
-Y--'

I
I
I
I
I

Specimen Parameter
Wt. moist soil and tare:
Wt. dry soil and Lare:
Wt. of tare:
Talai ah1- rmc.

,:rrrser
T)i =maiali n .
srsrrrvev5 t

Area, in2:
TJa'i ah1- i n.

, +...

Net decrease rn
Net decrease in
? Moisture:
r.r^ts J^- ^.i F.,vYEL UgrrE!Uy,
'l-\rrr Aanci t- rz
ULIg9la9!9Jl

Void ratio:
? Saturation:

lnr-t l-ar
972.800
"752 .940

0.000
972 .8
2 .840
6.33s
- nnno. v\Jv

4zJ. z'97.5
75.5

1.0598
68 .6

Saturated

2 .862
6 .435
6.000
0.000

-110.500
43 .9

l_ub. v
I+.5

L.V>Z>
100.0

z-6+0
6.363
5 .952
0.048

rz . Lvv
42.3

1,07 .7
75.7

L-U522
1_00.0

Consolidated Final
104 0 . l-l-0

A, n154.>+V
0.000

hai nht- i n.
' 

LLL-

water volume,
38.1

I
I
I
I
t
I
T

I
I
I
I
I
I

Test Readings Data for Specimen No' 3

Deformation d.ial constant= 1- in per input unit
Primary load ring constant= 2.8 lbs per input unit'
secondlry load ring constant= 0 lbs per input unit
Crossover reading ior secondary load ring= 0 input units
Membrane modulus = 0.1-4000 kN/cm'?
Membrane thickness = 0.0f2 cm
Consolidation cell pressure = 105.50 psi
Consolidation back pressure = 50.00 psi
Consolidation effective confining stress =
Strain rate, *fm:,n = 0.17
FAIL. STRESS = 20.09 ksf at reading no. 17
ULT. STRESS = roL selected

15.l-9 ksf
7.20 ksf

7 .99 ksf

No. Def. Def. Load

Dia[ in Diat
Units Units

0 0.0000 0.000 0.00

1 0.0100 0.010 62.00

2 0.0200 0.020 95.00

3 0.0300 0.030 123.00

4 0-0400 0.040 151.00

5 0.0500 0.050 173.00

6 0.0600 0.060 194.00

7 0.0700 0.070 21?.00

8 0.0800 0.080 227.a0

9 0.0900 0.090 241.00

10 0-1000 0.100 25?.04

11 0-1500 0.150 290.00

12 0.2000 0.200 312-00

13 0.2500 0.250 324.00

14 0.3000 0.300 331.00

15 0.3500 0.350 336.00

16 0.4000 0.400 339.00

17 0.4500 0.450 343.00

18 0.5000 0.500 344.o0

19 0.5500 0.550 343.00

?0 0.6000 0-600 341 -00

3043-04-1043

0.0 0.0 0-00

173.6 0.e 3-92
266-0 0-3 6.00

344.4 0.5 7.n
422.8 0.7 9.50
484,4 0.8 10.87

543.2 1 .0 1?.17

593-6 1.2 13.28

635.6 1.3 14.19

674.8 1.5 15.04

7A5.6 1.7 15-70

812.0 2.5 17.9'l
873.6 3.4 19-11

907.2 h.2 19.67

926.8 5-0 19.92

940.8 5.9 20.04

949.2 6.7 ?0 -O4

960.4 7.5 20.O9

963.2 8.4 19 .97

960.4 9.2 19-73
954.8 10.1 19.43

7.99 7.99 1.00 s0.00

7.57 11 .50 1.52 52,90

7.?6 13.?6 1.83 55.10

6.91 14.67 2.12 57.50

6-67 16-17 2.43 59.?0

6.41 17.28 2.70 61.00

6-21 18.38 2.96 62-40

5.99 19.?7 3.2? 63.90

5.85 20.04 3.43 64.90

5-70 ?0.74 3.64 65,90

5.59 21-29 3.81 56.70

5 .30 23 .21 4 .38 68.70

5.28 24.39 4.62 68.80

, -34 ?5 .A1 4.68 68.40

5.41 25.36 4.66 67.70

5-57 25.61 4.60 66.80

5.63 25-67 4-56 66.40

5.70 25.79 4.57 65.90

5.76 ?5.73 4.47 65,50

5,77 25.50 4.12 65.40

5.79 25.?2 4.36 65.30

7-99 0.00
9.54 1.96

10.26 3.00
10.79 3.88
11.42 4.75

1 1 -84 5-43
12.29 6.08
12.63 6-64

12.94 7.10
13.?2 7.52
13.41 7.85

14 -26 8-96
14.84 9.55

15.18 9.83
15.40 9.96
15.59 10.02

15.65 10.02

15.75 10.05

15.74 9.98
15.64 9.85
15.50 9 -71

Load Strain Deviator Effective stfesses Pore P ksf a ksf

f.bs % Stress Minor Major 123 Pres.

ksf ksf ksf Ratio Psi

LAW ENGINEERING AND ENVIRONMENTAL SERVICES
F^^n-T -r (JDD I!Z
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No, Def, Def.

DiaL in
uni ts

0.6500
0 - 7000

0.7500
0.8000
0.8500

0. 9000

0.650 341.00 954.8 10.9
0.700 343.00 960.4 11.8
0.750 340.00 95?-0 12.6
0-800 339.00 949.2 13.4
0.850 335.00 938-0 14-3
0.900 333.00 932.4 15.1

Load Load

Dia[ ibs
Uni ts

Test Readings Data for Specimen No. 3

Strain Deviator Effective Stresses Pore P ksf a ksf

stress I'linor Major 1:3 Pres.

ksf ksf ksf Ratio psi

21

(z
23

t4

25

2A

19.25

19.18

18.83

18.59

18.20

17 -91

5.79 25.01 4-32 65.30 15-41 9.62

5.77 24.95 4.32 65.40 15.36 9.59

5.76 24.59 4.27 55.50 15.17 9.41

5.76 24.35 4.23 65.50 15.06 e.30

5.75 23.94 4.17 65.6A 14.84 9.10

5.76 23.67 4.11 65.50 14.71 8.95

3043-04-t-043 LAW ENGINEER]NG AND ENVIRONMEMTAL SERV]CES FOSSIL2
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SAMPLE NO.: 1 2 3

WATER CONTENT, % 15.8 15,8 15.8
DRY DENSITY, pcf 99.O 99.O 99.O
SATURATTON, % 62.7 62.7 62.7
vorD RATfo 0.665 0 .665 0.665
IAMETER. in 2.A4 2.A+ 2.44
ICHT. i n 6. OO 6. OO 6. OO

WATER CONTENT . % 25 ,5 2+ .9 21 .9
DRY DENSfTY, pcf 98.6 99.4 1O4.4
SATURATION, % 100.O 100.O 100.0
voID RATrO 0.672 0.658 0.578
DIAMETER, in 2.A5 2.a+ 2.79
HEIGHT, in 5.98 5.97 5.91

-6
Ld
F

-

Stroin rote, %/min O.17 O-17 O.17
BACK PRESSURE, ksf 7.2 7.2 7.2
CELL PRESSURE. ksf A.2 11 .2 15 .2
FAIL. STRESS , ksf 7 .4 1 3 .8 23 .1

TOTAL PORE PR.. ksf 6.2 7.4 9.O
ULI >IKL>S. KST

TOTAL PORE PR., ksf
or FAfLURE, ksf 9.+ 17 .6 29 .3
6gFAILURE, ksf 2.O 3.8 6.2TYPE OF TEST:

CU wi th Pore Pressures
SAMPLE TYPE: Remo I ded Somp I e

DESCRIPTION: Groy Ash Sond

SPECfFIC GRAVITY= 2.64
REMARKS: Remo I ded to 95% MDD @

Optimum Moisture Content of
Stondo rd Proctor

CLIENT: TVA

ROJECT: Ash Disposol Areos
TVA Gol lotin Fossi I Plont

LE LOCATION: O I d Bot tom Ash Bu I k

Somp I e

No. : 3o43-04-1043 DATE: O9-13-O4

TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND ENVIRONMENTAL SER\rICES
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TRIAXIAL COMPRESSION TEST 9-14-2044
CU with Pore Pressures l-:30 Pm

Project and Sample Data

Date: 09-13-04
Client: TVA
Project: Ash Disposal Areas TVA Gallatin Fossil P1ant
Sample location: O1d Bott.om Ash BuIk Sample
Sample description: Gray Ash Sand
Remarks: Remolded to 95? MDD @ Optimum Moisture ConLent of

Standard Proctor
Fig no.: 2nd page Fig no. (if applicable) :

Type of sample: Remolded SamPle
Specific aravity= 2.64 LL= PL= PI=
Test method: Corps of Enq. - saturation assumed

Speeimen Para.neters f or Specimen No. 1

Specimen Parameter
Wt. moisl soil and tare:
Wt. dry soil and Lare:
Wt.. of Lare:
Weight, gms:
T-ti :mel- ali n .
v4s.!rv ev- t

Area, in2:
Tfa'i nhf i n.
Net decrease
Net decrease
? Moisture:
IaTa{- danai J-rrserfe!e/ ,

Dry density,
Void raLio:
% Saturalion:

Initial
1143 .400

v6I-sYV
0.000

tr43 .4
2 .840
6.335
b. UUU

in heialrl- in.lrl !,v3J..9,

in waLer volume, cc:
15. I

ncf - 11,4.6_Y'-.
nnf. qq O
I---.

0.5553
52.7

Saturated Consolidated Flnal
l-175.040

987.390
0.000

2.852 2 -850
5.389 6.379
6. 000 s.983
0.000 0.01-7

-98.200 2.800
25.7 25.5 19.0

L23.4 L23.7
98 .1 98 .6

0.6797 0.6722
100.0 100.0

t
I
I
I
I
I
I
I

Test Readings DaEa for Specimen No. 1

Deformation dial constant= l- in per J-nput unit
Primary load ring constant- 2.8 lbs per input unit
Secondary load ring conslant'= 0 lbs per input unit
Crossover readi-ng for secondary load ring= 0 input units
Membrane modulus = 0.14000 kN/cm'?
Membrane thi-ckness = O.0L2 cm
Consolidat.ion cell pr€ssur€ = 56.90 psi = 8.19 ksf
Consolidation back pressure = 50.00 psi = 7.20 ksf
Consolidation effective confining stress = 0.99 ksf
Strain rate, %/min = O.L7
FAfL. STRESS = 7.38 ksf at readinq no. 14
ULT. STRESS = not selected

3043-04-1043 I,AW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL]-
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No. Def. Def.

Dia[ in
Uni ts

0 0.0000 0.000

1 0.0100 0.010

2 0.0200 0.020

3 0.0300 0.030

4 0.0400 0.040

5 0.0500 0.050

5 0.0600 0.050

7 0.0700 0.070

8 0.0800 0.080

9 0.0900 0.090

10 0.1000 0.100

1 1 0.1500 0.150

12 0-2000 0.200

13 0.2500 0.250

14 0.3000 0.300

15 0.3500 0.350

16 0.4000 0.400

17 0.4500 0.450

18 0.5000 0.500

19 0.5500 0.550

?0 0.6000 0.600

21 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

DiaL l.bs

Uni ts

0. 00 0.0
33.00 92.4
54.00 151.2

65.00 182.0

74.00 207.2
82.00 229-6
88.00 ?46-4
91.00 263.?

98.00 274.4

100.00 280,0

103.00 288.4
112.00 313.6
114,00 319.?

119,00 333-2
123.00 314.4

124.00 317.2
125.00 350.0
126.00 352-8
127.00 355-6
127.00 355.6
125.00 350.0
125.00 350.0
126.00 352.8
1?6.00 352.8
125.00 350.0

125.00 350.0

125.00 350.0

0.99 0.99
1.08 3.16
1.17 4.57
1.25 5 -34

1 .31 5.96
1.38 6-52
1.43 6-93

1.48 7.36
1.54 7.65

1.58 7.81

1.63 8.03

1.77 8.67
1.87 8.84
1.94 9.15

2.02 9.40
2.06 9 -44

2.12 9.49
2.13 9.50
2.15 9.50
2.16 9.45

2-16 9 -27

2.16 9.20
2-16 9.19
?.15 9.11

2.12 8.96
2.12 8.90
2.1? 8.83

Test Readings Data for SPecimen
Strain Deviator Effective Stresses Pore P ksf

Stress Minor l4ajor 1:3 Pres.

ksf ksf ksf Ratio Psi

No. L
0 ksf

0 .00

1.04

1.70

2.04
2.32

?.57
2.75
2.94
3.06

3.11
3.20
J .4)

3.48

3.60

3.69
3.69
3-69
3.68
3.68
3.64
3 .55

3.52
3.52
3.48

3.42
3 -39

3.36

0.0
0.2
0.3
0.5
0.7
0.8
1.0

1.2
1.3
{E

1.7
t.t
3.3.

4-Z

5.0
5.8
6.7
t-)

8.4
9.2

10.0
10.9

11.7
12.5

13.4

t4 -a
lE n

0-00

2 .08

3.40

4 -09

4.65
J- t4
E ql

aR7

6.11

o.z5
6.40
6.90
6.96

7 -21

7.38
7.38
7.37
7 -37

7.36
| .4,

7,11

7.04
7 -03

6.97
6.84
6-78
6.71

1.00 50.00 0.99

2-93 49.40 2.12

3.92 48.80 2.87

4.26 48.?0 3.30

4.55 47.80 3.63

4.72 47 -30 3.95

4.86 47.00 4.18

4.96 46-60 4.42

4.97 tr6-20 4.60

4.93 45.90 4,70

4.93 15.60 4.83

4.9O tr4.60 5.2?

4.72 43.90 5.35

4.71 43.40 5.55

4.66 42.90 5.71

4,58 12.60 5.75

t+.48 42.20 5.80

4.16 42.10 5.81

4.43 42.00 5-82

4 .37 41 .90 5 .80

4.29 41.90 5.71

4.26 41.90 5.68

4.26 41.90 5.58

4.25 42.00 5-63

4.?3 42.20 5.54

4.20 42-20 5-51

1-17 tr2.20 5.47

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

3043-04-1043 LAW ENGINEER]NG AND ENV]RONMENTAL SERVICES FOSSTLI_
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Specimen Parameters for Specimen No. 2

Specimen Parameter
Wt . moi-st soil and tare:
Wt . dry soil and tare:
Wt. of Lare:
Weight, gms:
r)irmal-ar in-

I 1-'.

Ara: 'in2 -
rr!9l4,

ljoi nh1- i n .

Net decrease
Net decrease
? Moisture:
Wet density,
Dry densit.y,
Void ratio:
? Saturation:

Initial
1143 .400

987.390
0.000

L]-43 .4
2 .840
6.335
5.000

'i n heialr+- in.+Jrrrvr:J.19,

in water volume, ccj _ ^15.6
nr--f : Il4 .6-Y'*'
nr:f : 99.0-H--'

0.56s3
52.7

Saturated

2.849
6 .375
6.000
0.000

-ac Rnn

-
98 .3

1nn n

2 .844
6.338
).1t4
0.028
6.500

24 .9
LZl.Z

99 .4

100.0

Consolidated Final
LLv5. t tv
987.390

0.000

2L.L

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

Test Readings Data for Specimen No. 2

Deformation dial constant= I in per input unit
Primary toad ring constanl= ).8 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/cm'?
Membrane thickness = 0.01-2 cm
Consolidation cell pressure = '/7. 80 psi = l-l-.20 ksf
Consolidation back pressure = 50.00 psi - 7.20 ksf
consolidation effective confining stress = 4.00 ksf
Strain rate, \/m!n = 0.17
FAIL. STRESS 13.84 ksf at reading no. 13
ULT. STRESS = rrot selected

No. Def. Def. Load Load

Dia[ in Dia[ Lbs

Uni ts Units

0 0.0000 0.000 0.00 0.0

1 0.0100 0.010 60.00 168.0

2 0.0200 0.020 84.00 235.2

3 0.0300 0.030 105.00 294.0

4 0-0400 0.040 116.00 324.8

5 0.0500 0.050 t30-00 364.0

6 0.0600 0-060 141.00 394.8

7 0.0700 0.070 154.00 431-2

8 0.0800 0.080 152.00 453.6

9 0.0900 0.090 171.00 478.8

10 0.1000 0-100 181.00 506-8

11 0.1500 0.150 207.00 579-6

12 0.2000 0-200 220.00 616.0

13 0.2500 0.250 227.00 635-6

14 0.3000 0.300 227.a0 635-6

15 0.3500 0.350 ?27.04 $5.6
16 0.4000 0.400 227.00 635-6

17 0.450t) 0.450 ?27.O0 635.6

18 0.5000 0-500 225.00 630.0

19 0.5500 0.550 225.09 630-0

20 0.6000 0.600 226.00 632-8

Strain Deviator Effective Stresses Pore P ksf
% Stress Mi nor Major 1 z3 Pres.

ksf ksf ksf Ratio osi

0.0 0-00

0.2 3.81

0.3 5.33

0.5 6.5'
o.7 7.33

0.8 8.20

1.0 8-88
1.? 9.68
1.3 10.17

1.5 10.72

1.7 11 .3?

2.5 1?.84

3.3 13-53

4.2 13.e4

5 .0 13 .72

5.9 13.60

5-7 13.47
7 4 1? ?q

8.4 13.12

9.2 13.00

10.0 12.93

4.00 4.00 1.00 50.00

3.8/. 7-66 1-99 51.10

3.69 9.01 2.44 52.20

3.54 10.19 2.88 53.20

3-46 10.79 3.12 53.80

3.38 11 .59 3.42 54.30

3.34 12.22 3.66 54.60

3.30 1?.98 3.94 54.90

3-28 13.4r 4.10 55.00
3-27 13-98 4-28 55.10

3.28 14.61 4.45 55,00

3.43 16.?7 1.75 54.00

3.60 17.13 1.76 52.80

3.76 17.60 4.68 51.70

3-87 17.59 4-54 50.90

3.93 17.53 1.46 50.50

3.97 17.45 4.39 50.20

3.99 17.34 4.35 50.10
3-99 17.',tO 4.?9 50.10
3.99 16.99 1.26 50.10
3-97 16.91 4.25 50.20

o ksf

4.00 0.00

5.75 1.91

6.35 2.66

6.87 3.32
7.17 3.67
7.t+8 4.10
7.78 4.t'4
8.14 4.U
8-37 5.08
8.63 5.36
8-94 5 -66

9.85 5.4?

10.35 6.76
10.68 6.92
10 -73 6.86

10.73 6.80
10.71 5.74

10.67 5.68
1 0.55 6 .56

10.49 6.50

10.t 4 6.47

3043-04-1043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL]-
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No, Def- Def.

Diat in
Uni ts

21 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

Dial. lbs

Uni ts

225.00 630-0 10.9

225.00 630-0 11.7

??5-00 630.0 12.6

225.00 630-0 13.4

?25.00 630.0 14.2

225.00 630.0 15.1

Test Readings Data for Specimen No. 2

Strain Deviator Effective Stresses Pore P ksf 0 ksf

Stress l4inor Major 1:3 Pres.

ksf ksf ksf Ratio psi

12.76

12.64

t1-)z

| 4-+U

12.28
12 1A

3.97 16.73 t+.21 50.20 10.35 6.38

3.96 16.60 4.19 50.30 10.28 6.32

3.92 16.43 4.20 50.60 10.?8 6,26

3.92 16.31 4.17 50.50 10.12 6-20

3.89 16-17 4.16 50.80 10.03 6.14

3.87 16.03 4.14 50.90 9.95 6.08

3043-04-1043 LAW ENGTNEER]NG AND ENVIRONMENTAI SERVICES
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Specimen Para.ureters f or Speeimen No. 3

Specimen Parameter
Wt. moist soil and tare:
Wt. dry soil and tare:
Wt. of Lare:
Weight/ gms:
T'ti :mal- or i n .

t 1-2.

Ara= in2.r:r vs t ---
TJai ahi- 'i n.

Net decrease
Net decrease
? Moisture:
Tl7ol- rl on c i l- rr99..v+vJ,

Dry densiLy,
Void ratio:
% Saturation:

Initial
1143 .400

0.000
1L43 .4

2 .840
5.335
5.000

i- l.raiah'i- in.4rr rtv4Yrr9,

in water volume, cc:
15.8

rl+.b!/v!.
nr:f : 99.0-v**'

0. 6653
62.7

Saturated Consolidated

2.787
6.099
6.000
0.000

ad rn n

zz .6
rzo .5
102.8

0.6032
100.0

2.785
6.492
5.9r-3
0.087
o ?nn

ZI. Y

L27 .3
ra4 .4

0.5784
1_00 . 0

t, rnar
1_166.180

987.390
0.000

18.1

I
I
I
I
I
I
I
T

I
I
I
I
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Test Readings Data for Specimen No. 3

Deformation dial consLant= I in per input unit
Primary load ring constanL= ).8 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/cm'z
Membrane thi-ckness = 0.01-2 cm
Consolidation ceII pressure = 105 - 50 psi = 15.19 ksf
ConsolidaLion back pressure = 50.00 psi = 7 .20 ksf
Consolidation effective confining stress = 7.99 ksf
Strain rate, "<fmin = 0.17
FAIL. STRESS = 23.1-4 ksf at reading no. l-6
ULT. STRESS = rlot select.ed

No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P ksf 0 ksf

Diat in Dia[ tbs % Stress Minor Major 1:3 Pres.

units units ksf ksf ksf Ratio psi

0 0.0000 0.000 0.00 0.0 0.0 0.00

1 0.0100 0.010 138.00 386.4 0.2 9.12

2 0.0200 0.020 183.00 512.4 0.3 1?.07

3 0.0300 0.030 206.00 576.8 0.5 13-56

1 0.0400 0.040 220.00 616-0 o.7 14.46

5 0.0500 0.050 231.00 646.8 0.8 15.16

6 0.0600 0.060 243.00 680.4 1,0 15.92

7 0.0700 0.070 253.00 708.1 1.2 15.55

8 0.0800 0-080 ?64.00 739.2 1.4 17.24

9 0.0900 0.090 273-o0 764.4 1.5 17.79

10 0.'1000 0.100 285.00 798.0 1.7 18.54

11 0.1500 0.150 325.00 910.0 2.5 20.96

12 0.2000 0-200 347.00 971.6 3.4 22.19

13 0.2500 0.250 361.00 1010.8 4.2 22-88

14 0.3000 0.300 367.00 1027.6 5.1 ?3-06

15 0.3500 0.350 37r.00 1038.8 5.9 23.10

16 0.4000 0.400 375.00 1050.0 6.8 23.14

17 0.4500 0.450 377.00 1055.6 7.6 ?3.05

18 0.5000 0.500 380.00 1064.0 8.5 23.02

19 0.5500 0-550 379.00 1061.2 9.3 ?2.75

20 0.6000 0.500 378.00 1058.4 10-l ?2.48

7-99 7.99 1.00 50.00 7.99 0.00

7.82 16.94 ?.17 51.20 1?.38 4.56

7.60 19.67 2.59 52.70 13.64 6.04

7.42 20.98 2.83 54.00 14.?0 6.78

7.27 21 -73 2.99 55.00 14.50 7-23

7.17 22.33 3.11 55.70 14.75 7.58

7.16 23.08 3.2? 55.80 15.12 7.96

6.96 23.50 3.38 57.20 15.23 8.27

6.84 24.08 3.r? 58.00 15.46 8.62

6.74 21.53 3.61 58.70 15.64 8-90

6.60 25.14 3.81 59.70 15.87 9.27

6.25 27.21 4-35 62.10 16.73 10.48

6.09 28.28 4.64 63.29 17.19 11.09

5-05 28.94 4.77 63.40 17-50 11 .44

6-08 29.13 4.79 63.30 17-61 11 .53

6.11 29.21 4.78 63.10 17.66 11.55

6.19 29.33 4.74 62.50 17.76 11 .57

6.25 29.30 4.69 62.10 17.78 11 .53

6-29 29.32 1.66 61 .80 17.80 11.51

6-34 29.09 4.59 61 .50 17.71 11.38

6-36 28.84 1.53 61 .30 17 .60 11 .24

3043 -04-1043 LAW ENGINEERING AND ENVTRONME}fiTAL SERVICES t u5ljrlr
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No. Def, Def.

Dia[ in
Uni ts

21 0.6500 0.650

?2 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

Diat lbs
Uni ts

379 .00 1061 .2 ',l 1 .0 22.33

38?.00 1069.6 11 .8 22-29

382.00 1069.6 12.7 22.07

381.00 1066.8 13.5 21.80

380.00 1064.0 14.4 21.53

379 -00 1061 .2 15 -? 21.27

Test Read.ings Data f or Specimen No ' 3

strain Deviator Effective Stresses Pore P ksf a ksf

Stress t4inor Major 1:3 Pres.

ksf ksf ksf Rat i o Psi

6.38 ?8:71 4.50 61 .20 17-54 11.16

6-39 28-68 4.19 61-10 17.54 11-14

6.42 28.50 4.44 60.90 17.46 11.04

6 -44 ?8 .?4 4 .39 60 .80 17 -34 1 0 .90

6.45 27 -99 4 -34 50 .70 17 .22 10 .77

6-47 27-73 4.29 60.60 17-10 10-63

3043-04-1043 LAW ENGINEERING AND ENVIRONMENTA], SERVICES FOSSILl-
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SAMPLE NO. :

WATER CONTENT, % +7.6 50.6 44.7
DRY DENSITY, pcf 71.O 68.8 73 4
SATURATION, % 100.o 1oo.4 100.o
vorD RATIo 1.181 1.250 1.1O9
IAMETER, in 2.A4 2'AA 2 47
EIGHT. in 5.93 6'00 5'87

-J

H
F
Hz

wATfR CONTENT, % 47.6 44.9 +2.5
DRY DENSITY, pcf 71 .O 73.3 75.+
SATURATTON, % 100.o 100.o 100.o
vorD RATIO 1 .180 1 .1 13 1 .O53
DIAMETER, in 2.84 2.a3 2.A5
HEIGHT, in 5.91 5.85 5.79

Fa
LrJ

F
F

Stra in rote , %/nin A.17 O.17 O.17
BACK PRESSURE, ksf 7.2 7.2 7.2
CELL PRESSURE, ksf A.2 11 .2 15.2
FAIL. STRESS, ksf 6'1 6-6 12.3

TOTAL PORE PR. , ksf 6.9 9. 1 9.3
ULT. STRESS. ksf

TOTAL PORE PR. , ks f
6r FAILURE, ksf 7.4 8.6 1A.2
6g FAILURE, ks f 1 .3 2.1 5 . 9TYPE OF TEST:

CU wi th Pore Pressures
SAMPLE TYPE: She I by Tube

DESCRIPTION: Groy Ash Sond

SPECfFIC GRAVITY= 2.48
REMARKS: Wet pockets ond cloy

seoms in specimen ft2

LTENT: TVA

PROJECT: Ash Disposol Arecs - TVA Gollotin
Fossil Plont
MPLE LOCATION: B-3 UD @ 7 '5 '-9.5'

No.: .1o43-o4-1o43 DATE: O9-23-O4

TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND ENVIRONMENTAL SERVICES
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I TRIAXIAI, COMPRESSION TEST

CU with Pore Pressures
9-23*2004
5:32 pm
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Project a.nd Sa.utp1e Data

Date: 09-23-04
Client: TVA
Project: Ash Disposal Areas - TVA Gall-atin Fossil Plant
Sample location: B-3 UD @ 7.5' -9.5'
Sample description: Gray Ash Sand
Remarks: Wet pockets and clay seams in specimen #2

Fig no.: 2nd page Fig no. (if applicable) :

Type of sample: Shelby Tube
Specific qravitv= 2.48 LL= PL= PI=
TLsL meth6d.: Coins of Enq. - saturation assumed

Specimen Parameters for Specimen No. 1

I
t
I
I

Specimen Parameter
Wt. moist soil and tare:
Wt. dry soil and tare:
Tl7t- nf t-rra.

Weight., gms:
T-l'i :mai- ar i n .yrslrre ev* /

Area, in2:
Lfaial-rf i-.arvJYrrL / +rr r

Net decrease
Net decrease
? Moi-sture:
Wet. density,
Dry density,
Void ratio:
? Saturation:

rnrc'l-ar
IU5I. bUU

698.950
0.000

IU5J-. O

2.838
6.326
s .929

in hc'irrht in-
in water volume, cc:

47 .6
pcf: 104.8
pcf: 7a -O

l_.1-807
100.0

Saturated Consolidated

z.a+3
5.347

- z. zvv
47 .9

1AA N

70.8
I.ItJdJ-

1nn n

2 .842
6.345
5.91-0
0.019
2.200

47 .6
J-U+. tJ

'71 n

t- . 1803
100.0

F ]-naJ
l_019.960

698.950
0.000

45 .9

I
I
I
I
t

Test Readings Data for Specimen No. L

Deformation dial const.ant= l- in per input unit.
Primary load ring constanL= 0.72 Ibs 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/cpz
Membrane thickness = 0.012 cm
Consolidation cell pressure = 56.90 psi = 9.19 ksf
Consol-idation back pressure = 50.00 psi = J.20 ksf
Consolidation effective confining stress = 0.99 ksf
.Qfr=i n rat-a %fm3,n = 0.L7
FAIL. STRESS = 6.08 ksf at readinq no. L2
ULT. STRESS = flot selected

I
I
I 
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Test Readings Data for SPecimen
Load Load Strain Deviator Effective stresses Pore P ksf

0.99

1.15

1-?4

1.37

1.72

1.90

2.09
) 11

2.t+3

2.60
3.?7
4.34

5.10
5.51

5.87
6.01

6.21

6.37
6.42

6.55
6.58
A7\

6,84
6.85
6-94
6.99

No. 1
a ksf

0.00
0.43
u-)v
0.74

0.92
1 -07

1.?Z

1.37

1.36
1.65

1-78
2-26
3.O4

5. )U

3.72
3 .90

3.94
4.05

a. | |

4,10

4.16
4.16
4.26
4.28

4.26
4.29
4.30

No. Def. Def,

DiaL in
Uni ts

0 0.0000 0.000

1 0.0100 0.010

2 0.0200 0.020

3 0.0300 0.030

4 0.0400 0.040

5 0.0500 0.050

6 0.0600 0.060

7 0.0700 0.070

8 0,0800 0-080

9 0.0900 0.090

10 0.1000 0- 100

1 1 0.1500 0.150

12 0.2000 0.200

13 0-2500 0.250

14 0.3000 0.300

15 0.3500 0.350

16 0.4000 0-400

17 0.4500 0.450

18 0.5000 0.500

19 0.5500 0.550

20 0.6000 0.600

21 0.5500 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

DiaL Lbs %

Uni ts

0.0 0.0 0.0

53.0 38.2 0 -?

73.0 52,6 0.3
91.0 65.5 0.5

113.0 81 .4 0.7
132.A 95 .0 0.8
151.0 108.7 1.0

170.0 1??.4 1-2
169.0 121.7 1.4

205.0 147.6 1 .5

??2.0 159.8 1.7

?84-0 204-5 ?.5

385.0 277.2 3.4
447.0 321-8 4-2
480.0 345.6 5.1

507.0 355.0 5.9
517.0 372.2 6.8
536.0 385.9 7.6
550.0 396.0 8.5

553.0 398.2 9.3

567.0 408.2 10.2

572.0 411 .8 11 .0

591 .0 425.5 11.8
600.0 432.0 12.7

603.0 434.2 13.5

613.0 441 .4 14-4

6?1.0 447.1 15.?

Stress l'linor Major 1:3 Pres.

ksf

0. 00

0.86
1 .19

1 .48

1.83
2.14

2.44
2.75
2.72

3.30
3 -57

4.52
6.08
7.00
7.45
7.79
7.88

8.09
8.?3
8,20
8.32

8.3?
8.51
8.56
8. 52

8.58
8.60

ksf ksf Rat i o Psi

0.99 0.99 1.00 50.00

0.72 1.58 2.20 51.90

0.65 1.84 2.83 52-40

0.63 2.11 3.34 52-50

0.63 2.47 3.89 52.50

0.65 2.79 4.30 52.40

0.68 3.1? 4-61 52.20

0.72 3-47 4.81 51.90

0.75 3.47 4.64 51.70

0.78 4.08 5.24 51.50

0.82 4-39 5.34 51 .20

1.01 5.53 5.49 49.90

1.30 7.37 5.59 47.90

1.60 8.59 5.38 45.80

1 .79 9.?3 5.17 t 4.50

1.97 9.n 4.95 43.20

2.O7 9.95 4.80 42.50

2.16 10.25 4.75 11-90

?.26 10.49 4.64 41.20

?.3? 10.51 4.53 40.80

2.39 10.7? 4.45 40.30

2-12 10.7t+ 4.44 40.10

2.49 11.00 4-42 39-60

2.56 11 .12 4.34 39.10

2.59 11.11 4.29 38.90

2.65 ',t1 .23 4.24 38.50

2.69 11.30 4.19 38.20

I
I 
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Specimen Parameters for Speiirren No' 2
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Specimen Parameter
wt. moist soil and tare:
Wt . dry soil and tare:
Wt. of Lare:
Weight, gms:
T\.i rmaf ar i n .
U!g.l.u 99! ,

Area, in2:
TJai nhl. i n .
rte f :rare

Net decrease
Net decrease
? Moisture:
Wet. density,
Dry density,
Void ratio:
? Saturation:

Initial
1"063 .47 0

'706.070
0.000

I tlk < h

2.880

6.000
.:- L^.i^l^F i-.
-LII IJEJ!lllu I llr t

in water volume, "":^ .f,u. o

pcf: 103.7
pcf: 58.8

1.2497
100.4

Saturated

2.889
6 .557
5.000
0.000

-z.ovv
\ | tl

l-03 .2
cp, a

L - ZO+3
r_00.0

Consolidated Final
4rALVZZ. ZOv

706.070
0.000

2 .828
6. ZOZ
5.845
0.l_55

43.000
44 .9

IUO.I
73.3

1 1 1?4
1_00.0

44 .8

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

Test Readinge Data for Speeimen No' 2

Deformation dial constanL= 1 in per input unit
Primary load ring consLant= 2.8 1bs per inpuL unit
i."""a"ty load rlng constant= Q 1bs per input unit
Crossover reading ior secondary load ring= 0 input units
Membrane modulus = 0.14000 kN/cm2
Membrane thickness = 0.012 cm
Consolidation celI pressure 7'7 '8C psi =
Consolidation back pressure = 50.00 psi =

Consolidation effective confining stress =
Strain rate, %fmin = 0.17
FAIL. STRESS 6.58 ksf at reading no' 15
ULT. STRESS = not selected

LL.20 ksf
r -^ 1--E| - zv J1.>!

4.00 ksf

Def. Def. Load

Dial. in Dial'

Units Units

0.0000 0.000 0.00

0.0100 0.0,|0 65.00

0.0200 0.020 99.00

0,0300 0.030 105.00

0.0400 0.040 108.00

0.0500 0.050 109.00

0.0600 0.060 110.00

0.0700 0.070 11 1.00

0.0800 0-080 112.00

0.0900 0.090 112.00

0.1000 0.100 113.00

0. 1500 0.150 1 1 7- 00

0.2000 0-200 118.00

0.2500 0.250 115.00

0.3000 0-300 112.00

0.3500 0.350 109.00

0.4000 0.400 106.00

0.4500 0.450 103.00

0.5000 0.500 100.00

0.5500 0.550 100.00

0.6000 0.600 99.00

0.0 0.0 0.00

182.0 0-2 4.16
277.? 0.3 6.33

294.0 0.5 6 -70

302.4 0.7 6.88
305.2 0.9 6.94
308.0 'l .0 6.99

310.8 1.2 7-O4

313.6 1.4 7.09

313.6 1.5 7.08

316.4 1.7 7.13

3?7.6 ?.6 7.3?

330.4 3.4 7.31

3?2.0 4.3 7 .O7

313.6 5.1 6.82

395.? 6.0 6.58

?96.8 6.8 6.34

288.4 7.7 6.10

280.0 8.6 5.87

280.0 9.4 5.81

277.2 10.3 5.70

4-00 4.00 1.00 50.00

3 -37 7 .53 2.24 54.40

3.11 9.44 3.04 56.24

2.88 9.58 3.33 57.80

?.75 9.53 3.50 58-70

2-68 9.61 3.59 59-?0

?.6? 9.61 3.67 59.60

?-58 9.62 3.73 59.90

2.58 9.67 3.75 59.90

2.55 9.63 3.78 60.10

2.53 9.66 3.81 50.20

2.51 9.82 3.92 60.40

?-39 9.70 4.06 61 .2A

2 -28 9 .34 4 .11 62 .00

2.17 8.99 t+-14 62.70

2.06 8.61 4.19 63.50

1.99 8.33 4.19 64.00

1.93 8.03 4-16 64.40

1.87 7.74 4.1t+ 64.80

1.86 7.67 4.13 64.90

1.84 7.55 4.09 65.00

4-00 0.00

5.45 2.08
6.28 3.17
6.23 3.35

6-19 3-44
6.15 3.t 7

6.11 3.49
6.10 3.52

6.12 3.55

6.09 3.54
6. 10 3.56
6.16 3.66
6.05 3.66
5.S1 3-53
5.58 3-41

5.3' 3.29
5.16 3.17
4.98 3.05

4.81 2.93

4.76 2-91

1.69 2-85

Load Strain Deviator Effective Stresses Pore P ksf a ksf

Lbs % Stress Minor l4ajor 1:3 Pres.

ksf ksf ksf Ratio Psi

U

1

2

3

4

6

n

10

11

t4

13

t4

t)

17
4a

19

1V
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No. Def.

Diat
Uni ts

21 0.6500

z? 0.7000

23 0.7500

24 0.8000

25 0.8500

26 0.9000

Load Load

Diat tbs

Uni ts

0.650 100.00 280-0 11.1

0.700 102.00 285.6 12.0

0-750 103.00 288.4 12.8

0.800 102.00 285.6 13.7

0.850 101.00 282-8 14.5

0.900 100.00 280.0 15.4

1.86 7.56 4.07
1.87 7.63 4.08

1.90 7.66 4.03

1.90 7.55 3.97
1.89 7.43 3.94
1-87 7.30 3.90

64 .90 4 .71 2. 85

64.80 4.7' 2.88

61 .60 t+.78 Z-88

61-60 4 -73 ?-83

64 -70 4 .66 2.77
64.80 4.59 2.72

Test Readings Data for Speeimen No. 2

Strain Deviator Effective Stresses Pore P ksf a ksf

Stress Minor litajon 1:3 Pres.

ksf ksf ksf Ratio Psi

5.70

5.76
q7A

,.65
E E/.

5.t+3

t
I 
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Specimen Pararneters for Speeimen No. 3

Specimen Parameter
wt.. moist soil and tare:
Wt. dry soil and tare:
Wt. of tare:
Weight. / gims:
T'\'i=mal-ar in.g!4r11u994,

Ara: in2.I '-'
TJoicht in.
NeL decrease
Net decrease
? Moisture:
Wet density,
F)nr Aan c'i l- rr"- rVoid ratio:
? Saturation:

rnitial
l_057.340

730.510
0.000

l-057.3
2.867
5 .456
5.872

in haialrt- in.Jrr rrv!Yr.e /

in water volume, cc:
44.7

ncf ' 106.3_Y"- .

nnf. 73.4-tlv!' 
1.108G

t_00.0

Saturated Consolidated

2.87s
6.492
5.872
0.000

-3.400
45.2

l_ub. |.J

73.0
L.]-206
100.0

2 .849
6 .377
5.789
0.083

19.800
42 .5

rv t.+
75.4

1-.0534
100.0

!'tnar
l_031.050

730.6r_0
0. 000

47.L

I
I
I
I
I
I
I
T

I
I
I
I
I

Test Readings Data for Specimen No. 3

Deformation dial conslant= l- in per input. unit
Primary load ring constant'- ).8 lbs per input unit
Secondary load ring constant= Q lbs per input unit
Crossover reading for secondary load ring= 0 input unils
Membrane modulus = 0.14000 kN/cm,
Membrane thickness = 0.01-2 cm
Consolidat.ion cell pr€ssure = l-05.50 psi = 1-5.1-9 ksf
Consolidation back pr€ssure = 50.00 psi = J.20 ksf
Consolidation effective confining stress = 7.99 ksf
Strain rate, %/m:-rt = O.I7
FAIL. STRESS = L2.30 ksf at readins no. 20
ULT. STRESS = roL selected

No, Def. Def. Load Load Strain Deviator Effective Stresses Pore P ksf a ksf

Dial. in Dia[ Lbs % stfess Minor Major 1:3 Pres.

Units Units ksf ksf ksf Ratio psi

0 0.0000 0.000

1 0.0100 0.010

2 0.0200 0.020

3 0.0300 0.030

4 0.0400 0.040

5 0.0500 0.050

6 0.0600 0.060

7 0.0700 0.070

I 0.0800 0.080

9 0.0900 0.090
10 0.1 000 0.100
11 0.1500 0.150
12 0.2000 0.200

13 0.2500 0.250

14 0.3000 0-300

15 0-3500 0.350
16 0.1+300 0.430
17 0.4500 0.150

18 0.5000 0.500
19 0.5500 0-550

20 0.6000 0.600

3 043 - 04 - 1_043

0.00 0.0 0.0 0.00

43.00 1?0.4 0.2 2.71

50.00 140.0 0-3 3.15

58.00 162.4 0.5 3.65
63.00 176-4 0.7 3-96
67.00 187.6 0.9 4.20

71.00 198.8 1.0 4.44

75.00 210.0 1.2 4.68
78.00 ?18.4 1.4 4.86

83.00 ?32-4 1.6 s-17

86.00 240.8 1.7 5-34
103.00 288.4 ?-6 6.34

118.00 330.4 3.5 7.20

132.00 369-6 4.3 7.99

143.00 400.4 5.? 8.57

160.00 t+48.0 6.0 9.51
't78.00 498-4 7.4 10-42

183.00 51?.4 7.8 10.67

191.00 53A.8 8.6 11.03

201.00 562.8 9.5 11.50

217 -00 607.6 10./. 1?.30

7.99 7.99 1.00 50.00 7.99 0-00

5.72 8-43 1 .47 65.80 7.07 1.36

5.11 8.26 1.62 70.00 6.69 1.58

4.51 8.16 1.81 74.20 6.33 1.82

4.18 8.13 1.95 75.10 6.15 1.98

3.95 8.15 2.06 78.10 6.05 2.10

3.83 8-27 2.16 78.9A 6.05 2.2?

3.70 8.39 ?.27 79.80 6-04 2.34

3.64 8.51 ?.34 80.20 6-08 2.43

3-61 8.78 2.43 80.40 6.20 2.58

3.60 8.94 2.48 80.50 6.27 2.67

3-67 10.02 2.73 80.00 6.84 3.17
3.87 11.08 2.86 78.60 7.48 3.60
4.09 12.08 7.95 77.10 8.08 3,99
4-31 12-88 2.99 75.60 8.59 4.29
4.68 14.19 3.03 73.00 9.43 4.75

5.07 15,49 3.05 70.30 10-28 5.21

5.16 15.83 3.07 69.70 10.49 5.34

5.39 15.t+? 3.05 68.10 10.90 5.52

5.70 17.20 3,02 65.90 11.45 5.75

5.88 18.17 3.09 64.70 12.02 6.15

LAW ENG]NEERING AND ENVIRONMENTAL SERVICES FOSSIL5
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No. Def. Def.
DiaL in
Uni ts

?1 0.6500 0.650

?2 0.7000 0.700
23 0.7500 0.750

?1 0.8000 0-800

Test Readings Data for
Load Load Stfain Deviator Effective Stresses

Diat l,bs % stfess Minor l4ajor 1:3

Uni ts ksf ksf ksf Ratio

211.00 590.8 11 .2 11.84 5.99 17-83 2.98

217.00 607.6 12.1 12-06 6.19 18.25 2.95

220.00 6't6.0 13-0 1?.11 6.?6 18.37 2.93

222.00 621 .6 13.8 12-'.10 6.32 18.42 2-91

Specimen No. 3

Pore Pksf aksf
P res.
psi

63.90 11 -91 5.92

6?.ra 12.22 6.03

62.00 12.37 6.05

61 -60 12.37 6.05

T
3043 -04-1043

T
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SAMPLE NO. :

WATER CONTENT, % 25.9 23 .7 24.7
DRY DENSITY, pcf 10O.4 103-8 96'5
SATURATTON, % 102.5 102.O 103.3
vorD RATIO 0.685 0.629 0.753
DIAMETER, in 2.A5 2.84 2-Az
HEIGHT. in 6.00 6.04 6'01

J

H
F
Hz
H

WATER CONTENT, % 24.+ 22.3 27.3
DRY DENSITY, pcf 101.8 1O5.4 97.2
SATURATION, % 100.O 100.o 100.o
vorD RATro 0.662 0.605 0.740
DIAMETER, in 2.45 2.43 2.43
HEIGHT. in 5.92 5.99 5 .92

F.a
Lll
F
F

Stroin rote, %/nin O.O7 O.O7 O.O7
BACK PRESSURE, ksf 7.2 7.2 7.2
CELL PRESSURE. ksf 8 .2 11 .2 15.2
FAIL. STRESS, ksf 1 .8 6.7 9. O

TOTAL PORE PR., ksf 7.6 8.8 1O.4
ULT. STRESS, ksf

TOTAL PORE PR., ksf
5r FAILURE, ksf 2.4 9.O 13.8
o:FAILURE, ksf 0.6 2.+ 4.8TYPE OF TEST:

CU wi th Pore Pressures
SAMPLE TYPE: Shelby Tube
DESCRIPTION: Oronge-Brown Si I ty

u I oy \ufl.)
LL= 51 PL= 20 Pr= 31

SPECIFIC GRAVITY= 2.7 1

REMARKS: Specimen ff1 different
moteriol from specimens 2 & 3

(9."y ond soft osh)

Fig.No.:

LIENT: TVA

ROJECT: Ash Disposol Areos - ryA Gollotin
Fossil Plont

SAMPLE LOCATION: B-8 VD @ 22'-23.5'

No. : 3043-04-1043 DATE : A9-22-O4

TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND EI'I\4LRONMENTAL SER\rfCES
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TRIAXIAIJ COMPRESSION TEST
CU with Pore Pressures

t_0-12 -2004
5:09 pm

Project and Sa"urPle Data

Date : 09-22-04
Client.: TVA
Project: Ash Disposal Areas - TVA Gallatin Fossil Plant
Sample location: B-8 IID @ 22t -23.5'
Sainple description: Orange-Brown Silty CIay (CH)
Remlrks: Specimen #1 different material- from specimens 2 & 3

kt^ nnt'Y

1crrerr anri eoff ash)\Y!eJ

2nd page Fig no. (if applicable):
Type of sample: Shelby Tube
specific gravit,y= 2.71 LL= 51 PI'= 20 Pr= 31
Test met.hod: Corps of Enq. - saturation assumed

Specimen Parameters for Specimen No. 1

I
I
I
I
I

Specimen Parameter
Wt. iroist soil and tare:
Wt.. drv soil and Lare:
Wt.. of Lare:
Weight/ gms:
T)i amof ar i n .
grgr|lv9v!,

Ara: in2
TJai aht i n .

t rr. .

Net decrease
Net. decrease
? Moisture:
Wet density,
Tfrrr danci i- rr
"-] 

gvrlvJ9l',

Void rati-o:
? Sat.uration:

Initial
L273.240
1_011.280

0.000
1273.2
2.854
6 .397
5.998

in ho'inlnt- in.

in water volume, ccz
25 .9

nr-f . L26.4-v'- .

oef: 100.4r--'
0.6850

LUZ.5

Saturated

z-6t5
6.482
5.998
0.000

-2.000
26.L

]-25 .0
vv.L

a.7074
100.0

2 .854
6.398
5 .9L7
0.081

16.800
24 .4

126 .6
101.8

0 .6623
100.0

Consolidated Final
L246 .880
101-1.280

0.000

I
I
I
I
I
I
I
I

Test Readings Data for Specimen No. L

DeformaLion dial consLant= l- in per input
Primary l-oad ring constant= 0.72 lbs per input
Secondary load ring constanL= 0 l-bs per input.
Crossover reading for secondary load ring= 0

Membrane modulus = 0.1-4000 kN/cm'z
Membrane thickness = 0.012 cm
Consolidation cell pressure = 55.90 psi =
Consolidation back pressur€ = 50.00 psi =
Consolidation effect.ive confining stress = 0.
Strain raLe, ,ofmr,n = 0.07
FAIL. STRESS = l-.84 ksf at readins no. 36
ULT. STRESS = oot selected

unit
unit.

unit.
.: --., ts ..*.i f ^rrrPuL ullrLD

8.19 ksf
'7 .20 ksf
99 ksf

3043-04-1043 LAW ENGINEER]NG AND ENVTRONMENTAI SERVICES FOSSIL4



Load

D iat
Uni ts

I
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No. Def, Def.
DiaL in
Uni ts

21 0.1500 0.150

22 0.2000 0.200

23 0.2500 0.250

21 0.3000 0.300

25 0.3500 0.350

26 0.4000 0.400

27 0.4500 0.450

28 0.5000 0.500

?9 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

I
t 

3043-04-1043

519.0 373.7 2.5

543.0 391.0 3-4
547.0 393.8 4.2
554.0 3e8.9 5.1

570.0 410.4 5.9
584.0 4?0.5 6.8
590.0 424.8 7.6
587.0 12?.6 8.4
584.0 420.5 9.3
590.0 424.8 10. I

604.0 434.9 11 -0

604-0 134.9 '11.8

594.0 427.7 12.7

586.0 4?1.9 13.5

583.0 419.8 14.4

580. 0 417 .6 15 .2

12.76 2-90 74.90 8,59 4.18

13.03 ?.99 75.20 8.70 4.33

13.06 2-96 74.90 8.73 4,33

13.18 ?-93 71.30 8.84 4.34

13.t5 2-93 73.60 9.02 4.43

13.68 2.92 73.00 9.18 4.50

13.79 2.88 72-3A 9.28 4.54

13-76 2-82 71 .60 9.32 4.44

13.72 2.76 71 .00 I .31 4.38

13.80 ?.74 70.50 9.42 4.38

14.02 2.73 69.80 9.58 4.44

14.00 ?.69 69.40 9.60 4.40

13.84 2.63 68.90 9.56 4.29

13.72 2-57 68.40 9.53 4.19

13.68 2.52 67-80 9.55 4.1?

13.61 ?-48 67.40 9.55 4.06

Load

l"bs

Test Readings Data for Specimen No.
Strain Deviator Effective stresses Pore P ksf Q ksf

Stress Minor Major 1:3 PFes.

ksf ksf ksf Rat i o Psi

8-36

8.67
8.66
8.69
8.86
9.00
9.01
8.88
8.75

8.76
8.88
8.80
8.57
8.37
afE

8_ 13

+.+l

4.36
4.41

4.19
4 -59

4 .68

4.78
4 .88

4.97

5.0t,
5. 14

5 .20

5.27
R Z/

3.43
).+Y

LAW ENGINEERING AND ENVIRONMENTAL SERV]CES FOSSTL4
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No. Def. Def.

DiaL in
Uni ts

0 0.0000 0.000

1 0.0050 0.005

2 0.0100 0.010

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

1 1 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

?0 0.1000 0.100

21 0-1500 0.150

22 0.2000 0.200

23 0.2500 0.250

?4 0.3000 0.300
25 0.3500 0.350

26 0.4000 0.400

27 0.4500 0.450

28 0.5000 0.500
29 0.5500 0.550
30 0..6000 0.500

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

Load Load

Dia[ Lbs

Uni ts

Test Readings Data for Specimen No.
Strain Deviator Effective Stresses Pore P ksf a ksf

Stress Minor Major 1:3 Pres.

ksf ksf ksf Ratio PSi

0.0 0.0 0.0

12.0 8.5 0-1

21 .0 15.1 0.2

27.0 19.4 0.3
31.0 22.3 0.3

33.0 23.8 0.4

35.0 25.2 0.5

37.0 ?6.6 0.6
38.0 27.4 0.7
39.0 28-1 0.8
40.0 28.8 0.8
41 .0 29 ,5 0.9
4?.0 30.2 1 .0

43.0 31 -0 1.1

44 -0 31 .7 1.2

45.0 3?,4 1 -3

46.0 33.1 1.4
47.0 33.8 1.4
48.0 34.6 1.5

49.0 35.3 1.6

50.0 36,0 1.7

58.0 41.8 2.5

65-0 46.8 3.4
72.O 51.8 4.2
Tt.o 55.4 5.1

83.0 59.8 5.9
90.0 64.8 6-8
95.0 68-4 7.6

100.0 72.4 8.5
103.0 74.? 9.3
108.0 77.8 10,1

114-0 82.1 11.0

119.0 85.7 11-8

122.0 87.8 12.7

124.0 89.3 13.5

129.0 92.9 14.4

134.0 95-5 15.2

0-00

0.19
0.34

0 -44
nEn
nq?

0-56
0.60
0.61

0.53

0-64
0.66
0.67
0.69
0.70

0.72
u-t4
0.75
0 -77

0.78
0.80

0-92
,t n)

1.12
1- 18

1.27
1.36
1.4?
1.48
I El

1.57
1 -64

1.70
1.73
t.l4

1 -79

1 -84

0.99 0.99
0.85 1.04
0.78 1.12

0.71 1.14
0"68 1.18
0.65 1 . 18

0.62 1.18
0.59 1.19
0.59 1.20

0.56 1.19

0.56 1.?0

0 .55 1 .?1

0 .53 1 .21

0.52 1 -?1

0.52 1.2?

u.)u t -zt
0.50 1 -24

0.49 1.24
0.48 1.?4
0.48 1.25

0.46 1.26
0.42 1.33
0.37 1.39
0.36 1 -48
0.36 1.54
0.36 1 -63
0 .36 1 .7?

0.37 1 .80

0.39 1.87
0.4? 1.93
0.43 2.00
0.46 2.11
0.48 2.18
0.50 ?.?3
0.55 ?.29
0.56 2.35
0-59 ?.13

1 -00 50.00 0.99 0.00

1.?3 51.00 0.95 0-10

1.44 51.50 0.95 0.17

1.6? 52.00 0.92 0.22

1.74 52.20 0.93 0.25

1-82 5?-40 0.91 0.27

1.91 52.60 0.90 0.28

?.01 5?.80 0.89 0.30

2-04 52.80 0.90 0.31

2.12 53.00 0.88 0.31

2.14 53.00 0.88 0.32

2.20 53. 10 0.88 0.33

2.26 53.20 0.87 0.34

2-33 53.30 0.86 0.34

2-36 53.30 0.87 0.35

2.43 53.40 0.86 0.36

2.46 53.40 0.87 0.37

2-53 53.50 0.86 0.38

2.61 53.60 0.86 0.38

2.64 53.60 0.87 0.39

2.73 53.70 0.86 0.40

3.19 54.00 0,88 0.46

3-72 54.30 0.88 0.51

4.10 54.40 0.92 0.56

4-29 54,40 0.95 0.59

4-5? 54,t0 0.99 0-63

4.78 54.40 1.04 0.68
/+-80 54.30 1.09 0.71

4.82 54.20 1.13 0.74

4.63 54.00 1.17 0.76

4.64 55.90 1.22 0.79
t+.57 53.70 1.28 0.Bz

4.58 53.60 1-33 0.85

4.43 53.40 1.37 0.86

4.18 53.10 1.4? 0.87

4.19 53.00 1.46 0.90

4.12 52.80 1.51 0.92

I
I 

3043-04-1043 ],AW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL4
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Specimen Parameters for Specimen No- 2

Specimen Parameter
Wt. moist soil and tare:
Wt . dry soil and tare:
Wt. of Lare:
Weight, gms:
Tl'i :mat- ar i n -

Area, in2:
Ifai nhf i n .

Net decrease
NeL decrease
? Moisture:
Wet density,
Tlrrr r{anci i- rz
"-]ggr.U:9J'Void ralio:
? Saturation:

Initial
1290 .100
L042 .940

0.000
L290.L

2 .840
6.335
O . U+I

in lroialrl- in.
j-n water volume, cc :

23 .7
ncf. 128.4.Y*-'
n-r-. l_uj.6r/v'.

0 .6295
rvz. v

Saturated Consolidated

2.855
6.40L
6 .04L
0.000

-1.700
23 .9

L27 .3
LUZ. I

100.0

2 .83]-
6.295
5 .987
0.054

l_5.100
zz .5

r28 .9
t_05.4

0.6048
100. 0

r rltcLr
LZ t6.U5U
ta42 .940

n nnn

22.3

Load

Di at
Uni ts

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

Test Readi.ngs Data for Specimen No. 2

Deformation dial- consLanL= l- in per input unit.
Pri-mary load ring constant= 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 cel-l pressure = 77.80 psi = L1".20 ksf
Consolidation back pressure = 50.00 psi = '7.20 ksf
Consolidation effective confining stress = 4.00 ksf
Strain rate, Zfmin = 0.07
FAIL. STRESS 6.66 ksf at, readinq no. 34
ULT. STRESS = oot selected

No. Def. Def-
Dia|. in
Uni ts

Load stfain Deviator Effective stresses Pore P ksf a ksf
Lbs % Strcss Minor Major 1;3 Pres.

ksf ksf ksf Ratio psi

0 0.0000 0.000 0.0

1 0.0100 0.010 84.0

2 0.0150 0.015 158.0

3 0.0200 0.020 173.o

4 0.0250 0.025 193.0

5 0.0300 0.030 207.0

6 0.0350 0.035 ?20.o

7 0.0400 0-040 231.0

I 0.0450 0.045 240-0

9 0.0500 0.050 249-0

10 0.0550 0.055 256.0
11 0.0600 0.050 263.o

12 0.0650 0.065 268.0

13 0.0700 0.070 273.0
14 0.0750 0.075 279.0

15 0.0800 0.080 ?84.0

16 0.0850 0-085 287-0

17 0.0900 0-090 290.0

18 0.0950 0.095 294.O

19 0.1000 0.100 ?97-0

za 0.1500 0.150 316.0

3043-04-1043

4.00 4.00 1.00 50.00

3.53 4.91 1 -39 53.30

?.92 5.52 1.89 57.50

2.78 5 -62 2.02 58.50

2.53 5-70 ?.25 50.20

2,36 5.75 ?.44 61 .40

2.2? 5.82 ?.52 6?.10

2.1? 5.90 2.79 63.10

2-03 5.95 2.93 63.70

1.96 6.03 3.08 64.20

1.90 6.08 3.20 64.60

1.86 6.15 3.31 64.90

1.83 6.19 3.39 65.10

1-79 6.23 3.49 65.40

1-77 6.31 3.56 65.50

1 -74 6.36 3 .65 65 .70

1 .73 6.39 3.70 55.80

1.73 6.43 3-72 65.80

1-71 6.48 3.78 65.90

1.70 6.51 3.83 66.00

1.68 6.76 1.01 66.10

nn
60.5

1 13.8

124.6

139.0

149.0

158.4

166.3

172.8

179.3

184.3

1A9 -4
193.0

196 -6
200 .9
204.5

206.6

208.8
211 .7
213.8

227.5

u-u

0.2
nz

0.3
0.4
NE

0-6
n7
0.8
0.8

0.9
1n
11

1-2
1.3

1.3
l.+
{E

1-6
1.7

2.5

0. 00

1 -38

2.60

?.84
3 -17

3.39
3.60
a7R

3.9?
4 -07

4- 18

4.29
4 -37

4.44
4.54
4 -61

4-66
4.70
4.77
4.81
qn7

4.00 0-00

4.22 0.69

1.22 1.30

4.29 1.42

4.12 1.58

4 -06 1 .79

4.02 1.80

4.01 1.89

3.99 1 .96

3.99 2.03

3.99 2.09

4.00 2.14

4 .01 2.18

4.01 ?-?2

4.04 Z.Z7

4.05 2.31

4.06 ?.33

4.08 2.35

4.10 2.38

4.10 2.10

4.22 2.54

LAW ENGINEERTNG AND ENVIRONMENTAL SERVICES FOSSIL4
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No. Def. Def. Load Load

Dia[ in Dial. tbs

Uni ts thi ts

Test Readings Data for Specinen No' 2

Strain Deviator Effective stresses Pore P ksf 0 ksf

% Stress Minor ltlajor 1:3 Pres.

ksf ksf ksf Ratio Psi

?1 0-2000 0.200

2? 0.2500 0.250

23 0-3000 0.300

24 0.3500 0.350

?, 0.4000 0.400
26 0.4500 0.450

27 0.5000 0-500

28 0.5500 0-550

29 0.6000 0.600

30 0-6500 0.650
31 0.7000 0.700
32 0.7500 0.750
33 0.8000 0.800
34 0.8500 0.850

35 0.9000 0.900

3?9.0 236.9 3.3
340-0 ?44.8 4-?
355.0 255.6 5.0
367.0 264.2 5.8
380.0 273-6 6.7
390.0 280.8 7-5
400-0 288.0 8.4
412-0 296.6 9.2
420-0 302.4 10.0

127.0 307.4 10.9
t+37 .0 314 -6 11 .7
4s3.0 326.2 12.5

463.0 333-4 13.4

471.0 339.1 14.2

474.0 341 -3 15.0

1.73 6-97

1.77 7.14

1.83 7.38

1 .86 7.55

1.92 7.76
1.99 7.93

2.03 8.07
2.A9 8.25

2.12 8.34

2.16 8.45
2.20 8.56
2.28 8.80

2.30 8.91

2.36 9.02

?.38 9.01

4.03 65.80

1.A3 65.50

4.04 65.10

4.06 64.90

4.05 64.50

3.99 64.00

3.97 63-70

3.95 63.30

3.94 63. 10

3-90 52.80

3 - 88 6?.50

3-87 62.00

3.87 61 .80

3.87 61 .40

3.79 61 .30

4.35 2.62

4.45 2.68

4.61 2-78
4.70 2.85

4.84 ?.92

4.96 2.97

5.05 3.07

5-17 3.08

5.23 3.11

5.29 3.13

5.38 3.18

5.54 3.26
5.61 3.30

5.69 3.33

5.69 3.32

5.24
<77

5.69
5.84

5.94
6.04

6.16
A2)
6.27
6-36
6.53
6.61
6.65
6.63

3043-04-l-043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSTL4



I
Specimen Para.neters for Specimen No. 3

I
I
t
I
I

Specimen Paramet.er
Wt. moist soil and t.are:
Wt. drv soil and tare:
Wt. of tare:
WeighL, gms:
Tlirmol-ar in-g!gr!!9 9v! ,

Are: 'i n 2

ua'i alrF i n.
/ 4rr.

Net decrease
Net decrease
% Moisture:
Wet density,
Tlrrr dcncli Irr
"-] 

gv..g-vJ,

Void ratio:
? Saturation:

Initial
t22A .640

948 .460
0.000

rzzv . o
^ 

da a

6-Z26
h tt | |

in hoinl'rt in.
in water volume I cc.

28.7
nr-f . 124.2,vvr.
nr:f . 96.5-Y"- .

0.7s29
-LUJ . .'

Saturated Consolidated

2 .857
b . +l_r
5 . 0l_1
0.000

-9.300
29 .7

IZL.O

93.8
0.8043
100.0

2 .827
6 .275
5 .922
0.089

22.500
27 .3

LZ5 .6
97 .2

0.7400
1_00.0

t'anar
121,4 .980

948 .460
0.000

)A 1

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

Teet Readings Data for Specimen No. 3

Deformation dial constant= 1 in per input unit
Primary load ring constant= 0.72 lbs per input unit
Secondary load ring constant= 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
ConsolidaLion cell pr€ssur€ = 105.50 psi = 15.19 ksf
Consol-idation back pressure = !0.00 psJ- = 7 .20 ksf
Consolidation effeclive confining sE.reis - 7.99 ksf
Strain rate, t/m:-rt = 0.07
FAIL. STRESS = 9.01 ksf at. readinq no. 27
ULT. STRESS = rot selected

No.

0

1

?

3

4

5

6

R

I
10

11

12

13

1<

16

17

1A

19

LU

0. 000

0. 005

0.010

0.018

0. 020

0. 025

0.030
0. 035

0.040

0 .045

0.050
n n(c

0. 060

n nA(

0.070
n n7R

0 .080

0.085

0 .090

0-095

0.100

0-0
188.0

255.0

299.0

307. 0

324.0
339.0
354-0
368.0
384.0
393.0
403.0
412.0

420-0

4?9.0

436.0

444.0

451.0
458. 0

464.0

470.9

0.0
135.4

183.6

215.3
221 .0

?33.3
244.1

254.9
265 .0
276.5
283.0

?90.2
?96.6
302.4

308.9

313.9

319.7
324.7
329.8

331.1

338.4

0.0
0.1
u.z
0.3
0.3
0.4
0.5
0.6
0.7
0.8
0.8
0.9
1n
1.1

1.2

1-3

t.4

t.)

I.O

1.7

0. 00

3.10
4.21

4-93

5 .06

5.33
5.57
E a4

6.O4

6.30
6,44
5-60
6 -74

6.86
7.00
t. | |

7.24
7.34

7.45
7.54

7.63

7.99
7.19
. 71

6.34

6.25
6. 05

5 .88

5.72
5 .59

5.43
5.33
5.23
5. 13

f.UJ

4.97
4.90

4.82
4.78
4.71

4.68
4.62

7.99

10.29

1 0.96
11.26

11 .30

11-38

11.45

11-53

11.63

11 .73

11 .77
1 1.82
11 AA

1 1.89

11.97

12-01

12.06

12.13

12.16

tE-zc

12.26

1 .00
1.43
1.62
1.78
tnl

1 .88
1.95

2.02
2-08
?.16
2.21
?.26
?.31
?.37
2.41

2.45
2.50
2.54
2.58
2-61
?.65

50. 00

55 .60

58.60
61 .50

62.'t0
63.50
64.70

65.80
66.70

67 -80
68 .50

69.20

69.90

70.60

71 .00

71 .50

72.00
72-30
72.80
73.OO

73.40

7 -99

8.74
8.86

8.80
8.78

8.71

8.66

8.62
8.61

8.58
8.55
8.53
8.50

8.46
8.47

8.45
8.44
8.45
8.43
8-45

8.44

a ksf

0. 00

1.55

?.19
2-46

2.53

2.67
2.79
L-Y I

5.Ut
3.15
3-22
3.30
3.37
3.43
3 .50

3.56

3.62
3.67
3.73
3.77
3.8?

Def. Def. Load Load Strain Deviator Effective Stresses Pore P ksf
Dia[ in Dial. Lbs % Stress Minor lrlajor 123 Pres.
Uni ts Uni ts ksf ksf ksf Ratio psi

0. 0000

0. 0050

0. 01 00

0.01 B0

0. 0200

0. 0250

0. 0300

0 .0350

0.0400

0. 0450

0. 0500

0. 0550

0.0600

0.0650

0.0700

0. 0750

0.0800
0. 0850

0 - 0900

0. 0950

0.1000

3 043 - 04 - r-043 LAW ENGTNEERING AND ENVIRONMENTA], SERVICES NA-AAJ AI \JD D .L L'!
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WATER CONTENT, Z 3+.4 34.A 32.1
DRY DENSITY, pcf 74.2 77 .A 80.4
SATURATION, % 100.o 100.0 99.9
vorD RATIO 0.756 0.766 0.707
DIAMETER, in 2.A7 2.AA 2 'Ao
HEfGHT. in 5'96 6.01 5.99

J

H
-Hz
H

WATER CONTENT, % 32.4 33.7 31 .5
DRY DENSfTY, pcf AO.2 7A.A 81 . 1

SATURATTON, % 100.o 100.o 100.o
vorD RATIO 0.712 0 -742 0.693
DIAMETER. in 2.A3 2.A6 2.45
HEIGHT. in 5.97 6.00 5.98

Fa
td
F-

t--

Stroin rote, %/nin O.17 O.17 O'17
BACK PRESSURE, ksf 7.2 7.2 7.2
CELL PRESSURE, ksf 8,2 11 .2 15 '2
FAIL. STRESS, ksf 14.1 26,2 +1.1

TOTAL PORE PR.. ksf 2.A 0.O 0.6
ULT. STRESS, ksf

TOTAL PORE PR., ksf
6r FAILURE, ksf 1 9.6 37 .3 55.8
ogFAILURE, ksf 5.+ 11.2 14.6TYPE OF TEST:

CU wi th Pore Pressures
SAMPLE TYPE: Shelby Tube
DESCRfPTION: Groy Ash Sond

SPECIFIC GRAVITY= 2.2
REMARKS:

LIENT: TVA

JECT: Ash Disposol Areos - TVA Gol lotin
Fossi I Plont
MPLE LOCATION: B-13 UD @ 15'-17'

No. : 3o4J-o4-1043 DATE : Og -22-04
TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND EN\IRONMENTAL SER\ICES
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I
I TRIAXIAT, COMPRESSTON TEST 10-12 -2A44 t

- CU with Pore Pressures 5 :1-6 Pm ;

I Project and SamPLe Data
i

:r Date z 09-22-04 
iClient: TVA

I Project: Ash Disposal Areas - TVA Gallatin Fossil Plant
I Sample location: B-13 UD @ 15'-17r

Sample description: Gray Ash Sand 
,

- Remarks: i

I Fig no.: 2nd page Fig no. (if applicable) : I: mr*a ^c -^.1nl e r Shcl hw Trrbea yIJE u! DqttLI/!e . urrEf vJ r u

I Specific gravity= 2.20 LL= PL= PI=
I Test method: Corps of Eng. - saturation assumedI

Specimen Parameters for Specimen No. 1

I sncr-imcn ParameLer Initial SaLurated ConsolidaLed Final
Wt. moist soil and tare: 1060.780 1034.490

I Wt. dry soil and tare: 789.320 7 89.320
I Wt. of tare: 0.000 0.000r Weight, gms: 1-060. I

Di ame1-er- in: 2.866 2.853 2.829
. 

g4ql3rv9v!,

I Area, in' : 6.45L 6.394 6.285
I ir-arcnr 1n. 5.951 5 .961 5.965

NeL decrease in height, in: 0.000 -0.004
I Net decrease in water volume I cci 5.700 10.200
t ? Moisture: 34.4 33 .7 32.4 31.1
I Wet density, pcf : 105.l- 1-05.5 L06.2

r'rrrr rlanci{-r;, pcf : 78.2 78.9 80.2
- 

-"JI Void ratio: 0 .7564 O .7407 0 .7L23
t ? Saturation: 100.0 L00.0 100.0

I Test Readings Data for Specimen No. 1-

I Deformation dial constant= I in per input unit
Primary load ring constanL= 0.72 lbs per input unit

I seconoiry load ring constanc= Q lbs per inpirt unit
I Crossover reading for secondary load ring= O input. units

Membrane modulus = 0.14000 kN/sme
I Membrane thickness = 0.012 cm

t Consolidation cell pressure = 55.90 psi = 8. l-9 ksf
Consolidation back pressure = 50.00 psi = 7 .20 ksf
Consolidation effect.ive confining stress = 0.99 ksf

I strain rate, t/m:ln = 0.17
I FArL. STRESS = t-4.15 ksf at reading no. 26

IILT. STRESS = Dot selected

r

I

I
3043-04-1043 LAW ENGTNEERING AND ENVTRONMENTAL SERVTCES

r
FOSSlL3
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No. Def. Def. Load Load

Dial. in Diat Lbs

units Units

Test Readings Data for Specimen No.
Strain Deviator Effective Stresses Pofe P ksf a ksf

% stress ilinor Major 1:3 Pres-

ksf ksf ksf Rat i o psi

0

1

a

3

4

5

6

I
9

10

12

IJ

14

t)
16

17

18

19

z0

21

LI

z3

?4

?5

t6

0.0000 0.000

0.0100 0.010

0.0200 0.020

0.0300 0.030

0.0400 0.040

0.0500 0.050

0.0600 0.060

0.0700 0.070

0.0800 0.080

0.0900 0.090

0.1000 0.100

0.1500 0.150

0.2000 0.200

0.2500 0.250

0.3000 0.300

0.3500 0.350
0.4000 0.400

0.4500 0.450

0.5000 0.500

0.5500 0.550

0.6000 0.600
0.6500 0.650
0.7000 0.700
0.7500 0.750
0.8000 0.800

0.8500 0.850

0.9000 0.900

0. 0 0.0
35.0 ?5.2
64.0 46.1

87.0 62.6
102.0 73.4

125.0 90.0
142.0 102.2
159.0 114.5

175.0 126.0

190.0 136.8
209.0 150.5

Zgt+.O ?11 .7
384.0 276.5
471.0 339.1

558.0 401.8

615.0 442-8
673.0 484.6
711 -0 51 1 .9
749.0 539.3
792_0 570.2
810.0 583.2
845.0 608-4
888.0 639.4
9?4.0 665.3

955.0 687.6
981 .0 705.3

1010-0 727.2

0.0 0-00

0.2 0.58

0-3 1 -05

0.5 1 -43

0.7 1.67
0.8 2.O4

1.0 ?.32
1.? 2.59

1.3 2.85
1.5 3.09
1-7 3.39
2,5 t+.73

3-4 6-12
4-2 7-44
5.0 8.74
5 .9 9.55
6.7 10.36

7.5 10.84

8.4 11 .32

9.2 11 .86

10.1 12.02

10.9 12.42

11 .7 12.93

12.6 13.33

13.4 13.64

14.? 13.88

15.1 14.15

0.99 0.99
0.95 1.53
0.96 2.O?

0.98 2.41

1.01 2.68

1 .05 3. 10

1.09 3-41
1.15 3-74

1 -21 4 -06
1 .28 4.37
1 .37 4.76
1 .79 6.51

2.22 8.34
2.66 10.11

3.11 11.85

3.43 12.98

3.74 14-10

3.97 14-82
4.15 15.47

4.33 16.20

4.48 16.50

4.64 17.06

4-gt* 17.77
5.01 18.34

5.18 18.83

5.33 19.21

5.4h 19.59

1 -00 50.00 0.99 0.00

1.61 50.30 1.24 0.29

2-09 50.20 1.49 0.53

?.46 50.10 1.69 0,71

2.66 49.90 1.84 0.84

2.95 49.60 2.07 1-A?

3-1? 49-30 2.25 1.16

3.25 48.90 2.15 1.30

3-35 48.50 2.63 1.4?

3-41 48.00 2-83 1.54

3.48 47.40 3.06 1.70

3.65 44.50 4.15 2-36
3.76 41 .50 5.28 3-06

3-79 38.40 6.39 3-72

3.81 35.30 7.48 4.37

3.79 33.10 8.20 1.78

3.77 30.90 8.92 5.18

3.73 29.3A 9.40 5.4?

3-73 28.10 9-81 5.66

3.74 26.80 10.26 5.93

3.68 25.80 10.49 6.01

3.68 ?4.70 10.85 6.21

3.67 23.30 11.30 6.47

3-66 ??.10 11.67 6-66

3.63 20.90 12.00 6.82

3.60 19.90 1?.27 6.94

3-60 19.10 12.5? 7.A7

3043 -04-1043 LAW ENGTNEER]NG AND ENVIRONMENTA]-, SERVICES FOSS]L3
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Specimen Para.neters for Specimen No. 2

Sner-i men Parametervvvv+.rrvrr ! q

Wt.. moist soil and tare:
Wt. dry soil and Lare:
Wt. of tare:
Weight, gms:
Tli =me1- ar i n .

Area, in2:
TJoi ah{- i n.

t Ltt.

Net decrease
Net decrease
? Moisture:
TrIot- Aanai l-rrrIv9 Vvr.U491 ,

T')rrr rl an q 'i *- rr
"-Jvlgl,U+9JlVoid raLio:
? Saturation:

Initial
l_077.510

799.470
0.000

L077.6
2.880
b .5r+
b.UIU

in l.roinhl- in.4rr rrv!Yfru I

in water volume r cci
34 .8

ncf: L04.9.Y--'
pcf: 77 .8

100.0

Saturated Consolidated

2 .884
6 . 531_
O. UIU
0.000

-1 ?OO

35.0
r04.8

0.7701-
100.0

z-60+
6 .444
5 .996
0.014

1n 1nn
33.7

l_05 - 4
78.8

v . t+25
100.0

f r_nar
]-o57 .720

799.470
0.000

32.3

I
I
I
I
I
I
I
I
I
I
I
I
I

Test Readings Data for Speeimen No. 2

Deformation dial constant= 1 in per input unit
Primary load ring constant= 2.8 lbs per input unit
Secondary load ring const.ant= Q lbs per input unj-t.
Crossover readlng for secondary load ring= 0 input units
Membrane modulus = 0.14000 kN/cm2
Membrane thickness = 0.0L2 cm
Consolidation cell pressur€ = 77.80 psi = 11.20 ksf
Consolidation back pressure = 50.00 psi = 7 .2A ksf
Consolidation effect.ive confining stress = 4.00 ksf
.Sf rain raf e. */mLn = 0.L7
FAIL. STRESS = 25.L5 ksf at readinq no. L4
ULT. STRESS = DoL selected

No, Def. Def.
Diat in
Units

0 0-0000 0.000 0.00 0.0 0.0 0.00 4.00
1 0_0100 0.010 53.00 148.4 0.? 3.31 3.70
2 0.0200 0.020 76-00 212.8 0.3 4.74 3.80
3 0.0300 0.030 109.00 305.2 0.5 6.79 4.03
/+ 0.0400 0.040 132.00 369.6 0-7 8.20 4.31

5 0.0500 0.050 152.00 425.6 0.8 9.43 4.58
6 0.0600 0.060 171 .00 478.8 1 .0 10.59 4.90
7 0.0700 0.070 190.00 532.0 1.2 11-75 5.21
8 0.0800 0. 080 208.00 582.4 1 .3 12.84 5 -57

9 0.0900 0.090 223.00 624.4 1.5 13.74 5.85
10 0.1000 0.100 239,00 669.2 1.7 14.71 6-18
11 0.1500 0.150 314-00 879.? 2.5 19.16 7.88
12 0.2000 0.200 377.00 1055.6 3.3 22.80 9.37
13 0.2500 0.250 420.00 1176.0 4.2 25.18 10.45

14 0.3000 0-300 440.00 1232.0 5.0 26.15 11.19
15 0.3500 0.350 426.00 1192.8 5.8 25-10 11.20

16 0-4000 0.400 411.00 1150.8 6.7 24.00 11.20

17 0.4500 0.450 4s7.00 1139.6 7.5 23.56 11.20

18 0.5000 0.500 406.00 1 136.8 8-3 ?3.29 I 1.20

19 0-5500 0.550 409.00 1145.2 9.2 23.24 11.15

20 0.6000 0.600 409.00 1145-2 10.0 23.43 11.?0

Load Load Strain Deviator Effective Stresses Pore P ksf
Diat Lbs % Stress Minor Major 1=3 Pnes.

Units ksf ksf ksf Ratio osi

a ksf

0.00
1.66
2.37
3.39
4.10
4.72

5 .30
qnR

6.42
6-87
7.35
9.58

11.40

12,59

13.08
4' Eq

'12.00

11.78

11.64

11.62

11.52

SERVICES

4-00 1.00 50.00 4.00
7-01 1.89 52.10 5.36
8.54 2.25 51.40 6.17

10.82 ?.68 49.80 7.43
12.51 2.9'l 47 -90 8.41
14.01 3-06 46.00 9.30
15.49 3.16 43.80 10.19

16.96 3.25 41.6A 11.09
18.41 3.30 39.10 11 -99

19.59 3.35 37-20 12-72
20.88 3.38 34.90 13-53

27-03 3.43 23.10 17.46

3?.18 3.43 12.70 20.78

35.64 3.41 5.20 23-05

37.34 3.34 0.10 24-27

56.30 3.?4 0-00 23.75

35.21 3.14 0.00 23.20

34.76 3-10 0-00 22.98

34.49 3.O8 0.00 Z?.85

3t+.39 3-09 0.40 22.77
34-23 3.06 0.00 22.72

AND ENVIRONMENTAL3043-04-1043 LAW ENGINEERING FOSSIL3
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Test Readings Data for Specimen No. 2

I No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P ksf a ksf

I DiaL in Diat tbs % Stress Minor Major 1:3 Pres.

- units units ksf ksf ksf Ratio Psi

I 21 0.6500 0.650 409.00 11/,5.2 to.B zz-gz 11.20 z4.oz 3.0t4 0.00 zz.a1 11.41

I z? 0.7000 0.700 /*09.00 1145.2 1t.T 22.60 11.10 33-11 3-04 0.70 zz.4o 11.30

. 23 0.7500 0.750 409.00 1145.2 1?.5 2?.39 11.10 33-49 3.02 0.70 22.30 11 -20

I ?4 0.8000 0.800 409.00 1145.2 13.3 Z?.18 11.'10 33.28 3'00 0.70 22-19 11.09

I 25 o.B5o0 0.850 411.00 11s0.8 14.2 z?.o7 11.10 s3.17 z.9g 0.70 ?2.14 11.04
r 26 0.9000 0.900 41?.oo 11s3.6 15.0 21.g1 11.10 33.01 z.g7 0.20 2?-06 10.96

T

I
I
I
I
I
I
t
I
I
I
I
I
I
t
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Specimen Parameters for Specimen No. 3

Specimen Parameter
wt. moist soil and Lare:
Wt. dry soil and tare:
Wt. of Lare:
Weight, gms:
Tli amcj- ari n .

Area, in2:
TJei aht- i n.

Net decrease
Net decrease
? Moi-sture:
Tl7al- rlonei f rrsvrrv+ eJ ,
I-lrrz rlanq'i l- rr
"-JgvffE*vJ,Void ratio:
? Saturation:

Initial
1075.400

814 - 590
0-000

ru /b. +
2.864
6 .442
5.989

'i n hai nht- i n.rfrlre+:Jrre,

in water volume/ cc:
32.L

nr':f : 106.31,"..
nr-f. 80.4_Y*- .

0.7073
qq q

Saturated

2.870

5.989
0.000

-3.000

IUO. I
80.1

0.7448
1_00.0

2 .853
6 .394
5.984
n nntr
8.000
31.5

8l_.1-
0 .6932

l_00.0

Consolidated Final
1073.780

814.690
0.000

J-L.O

t
I
I
I
I
I
I
t
I
I
I
T

I

Test Readings Data for Specimen No. 3

Deformation dial constant= 1 in per input. unit
Primary load ring constant- 2.8 lbs per input unit
Secondary load ring constant= 0 lbs per input unit
Crossover reading for secondary load ring= 0 input units
Membrane modulus = 0.1-4000 kN/cm2
Membrane thickness = 0.012 cm
Consolidation cell pressure = 105.50 psi = 15.1-9 ksf
Consolidation back pressure = 50.00 psi = 7.20 ksf
Consolidation effective confininq stress = 7.99 ksf
Strain raLe, >"/m:-n = 0.17
FAIL. STRESS = 41.13 ksf at readinq no. 16
ULT. STRESS = ooi selected

No. Def. Def. Load Load

Diat in Dial. tbs
Units Units

0 0.0000 0.000 0.00 0- 0

1 0,0'100 0.0r0 68.00 190.4

2 0.0200 0.020 99.00 277.2
3 0.0300 0.030 123-00 344.4

4 0.0100 0-040 145.00 405.0

5 0.0500 0.050 167.00 467.6
6 0.0600 0.060 188.00 526.4
7 0.0700 0-070 210.00 588.0

8 0.0800 0.080 233.00 65?.4

9 0.0900 0.090 255.00 714.0

10 0.1000 0.100 278.00 n8.4
11 0.1500 0.150 398.00 1114.4

12 0.2000 0.200 506.00 1416.8

13 0.2500 0-250 605.00 1694.0

14 0.3000 0.300 655.00 1834.0

15 0.3500 0.350 692-00 1937.6

16 0.4000 0.400 699.00 1957.2

17 0.4500 0.450 700.00 1960.0

18 0.5000 0.500 680.00 1904.0

19 0.5500 0.550 570.00 1876,0

20 0.6000 0.600 657.00 1839.6

Strain Deviator Effective Stresses Pore P ksf O ksf
% Stress Minor Major 1:3 Pres.

ksf ksf ksf Rat i o os i

0.0 0.00

0.2 4.28
0-3 6.22
0.5 7 -72

o.7 9.08
0-8 10.44

1 .0 11 .74

1.?. 13.09

1.3 14.50

1.5 15-84

1.7 17.21

2.5 ?4.47
3.3 30-84

4.2 35.56
5.0 39.23
5.8 41.08

6,7 41 .13

7.5 40.82

8.4 39.30

9.? 38.36

10-0 37.27

7 -99 7 .99 1 .00 50. 00

7.07 11.35 1.61 56.40
6.54 12.76 1.9' 60.10
6.3? 14.04 2.22 61 .60

6.34 15 -42 2.43 61 .50
6.47 16.91 ?.6? 60.60

6.71 18.45 2.75 58.90
6.96 20.04 2.88 57.20

7.36 21 .85 2.97 54.40

7.66 23.50 3.O7 52.30
8.06 25.30 3-14 49.50

10.31 3t+.78 3.37 33.90
12.34 43.18 3.50 19.80

14.08 
'0.64 

3.60 7.70
14.83 54.06 3.55 2.50
14.96 56.04 3.75 1.60

14.63 55.76 3.81 3.90
15.19 56.01 3-69 0.00

15.93 55.?2 3.47 -5.10

15.96 54-3? 3.40 -5.30

15.97 53.24 3.33 -5.40

7.99 0-00

9.21 2-14

9-65 3.11

10.18 3.85

10.88 4 -54

11-69 5-22
12.58 5-87

13.50 6.54

14.61 7.?5

15.58 7 .9?

16.68 8-62

22.54 12.23

?7.76 15.42

32-36 18.28

34.45 19.62

35.50 20.54

35 -20 20-57

35.60 20-41

35.57 19.65

35.14 19.18

34.61 18-64

3 043 -04-l_043 LAW ENG]NEERING AND ENVIRONMENTAL SERVICES FOSSIL3
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NO. ha{ ha{

Dial. in
Uni ts

0.6500 0.650
0.7000 0.700
0.7500 0.750
0.8000 0.800
0.8500 0.850

0.9000 0.900

Load Load

Diat lbs
Uni ts

Test Readings Data for Specimen No. 3

Strain Deviator Effective stresses Pore P ksf Q ksf
Stress Minor Major 1=3 Pres.

ksf ksf ksf Ratio psi

I
I
I

I

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

lt

23

24

?5

26

643.00 1800.4 10.9

642.A0 1797.6 11 .7

645.00 1806.0 12.'
650.00 1820.0 13.4

556.00 1836.8 14.2

660.00 1848.0 15.0

36.14
35 -75

35.57
35.51

35.49

35.36

15.94

15.94

15.93

15 .91

15 .90

15.90

52.08 3.27 -5.20 34.01 18.07

51.69 3-24 -5.20 33.81 17.87

51.50 3.?3 -5.10 33.71 17.79

51 .42 3.23 -5.00 33.67 17.7s

51-39 3.?3 -4.90 33-64 17.74

51 .26 3.?2 -4.90 33.58 17-68

3043-04-1043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL3
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a
VA

,
a',
q)

a

Or
c
a

12

Toto I No rmo I St ress , ksf
Ef fect i ve Normo I St ress , ksf

1815

4.8

+.o

y"t: ->\
:lP

-:'l, ;

*Y\

li'

')r' - ! "i
a(i i-

:/: I

/",
:ffi -:

{-,,
".:"-i

a 4 I 12 16

Axiol Stroin, %

F
aza
f

;
aa 2.4

a
Lr

o l.o
o

o oR
O

TOTAL EFFECTTVE

C, ksf O.37 O.21

+, deg 1 1 .3 14.2

rAN 6 o.20 0.25

- :-; /
'"- i-i :'

'''| ) at.'

;:2 1-'.ffi
il,

". i-i i

.'i. :;
a ',},

'.'. ' f"
l^'-'[;"

- :" ir"i_ i\

\\-i.
r '.1.

r'l
tl'.,' .:,/...tffi \l t:

t; I ll

SAMPLE NO.:

WATER CONTENT, % 20.4 37,9 39.3
DRY DENSITY, pcf 1A4.4 84.2 81 .8
SATURATTON, % 92.4 104.1 101.9
vorD RATro 0.584 0.965 1 .O21
DIAMETER, in , 2.A+ 2.8+ 2.a+
HEIGHT. i n 6, OO 5.99 5.98

H
F
Hz
H

WATER CONTENT, % 1 9 .6 37 .A 38.4
DRY DENSITY, pcf 108.8 42.6 81.9
SATURATION, % 100.O 100.O 10O.O
voID RATIO 0.521 1.OA2 1.019
DIAMETER, in 2 -AO 2.aB 2.46
HEIGHT. in 3.92 5.93 5.89

F
(n
u
F
F

Stroin rote, %/nin O.O7 O.A7 O.O7
BACK PRESSURE, ksf 7.2 7.2 7.2
CELL PRESSURE, ksf 8.2 11.2 15.2
FAIL. STRESS, ksf 1.5 ?.1 4,7

TOTAL PORE PR., ksf 7.3 7.9 8.9
ULT. STRESS, ksf

TOTAL PORE PR., ksf
6TFAILURE, ksf 2.+ 3'4 1'1 .O

6;FAILURE, ksf 0.9 3.3 6.3TYPE OF TEST:
CU wi th Pore Pressures

SAI/PLE TYPE: She I by Tube Somp I e

DESCRIPTION: Oronge-Brown Si I ty
C I oy (CH)

LL= 78 PL= 30 PI= 48

SPECIFfC GRAVITY= 2.65
REMARKS:

LTENT: TVA

J[CT: Ash Disposol Areos - TVA Gol lotin
Fossil Plont

SAMPLE LOCATION: B-13 UD @ 25'-27'

No. : 3043-04-1043 DATE : O9-3O-O4

TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND ENV]RONMENTAL SER\rICES
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F

10 .0

8.O

6.O

2.4

10.o

8.O
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4.o
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f(J
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o
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o

t-

8.O

6.O

4.o

2.O

8.O

o.u

4.o

2.4

o.o o.o

3.6

a
J

5 1.4

o
t..] 3 5.4

p, ksf
Effective --- Fnd !

9.0

Peak

10. 8

St ress Poths: I U LU I 

-

n

Cl ient: TVA

Proj ect : Ash D i sposo I Areos -
Locotion: B-13 UD @ 25'-27'

TVAGollotin Fossil

No. : 3O+3-O4-1O43

Plont

a

-+-

)--
/l--..r--'

J

-{i

4

Peok St rength
Totol ff f ect ive

o=A.27 ksf O.21 ksf
o<=11.0 deg 13.5 deg

ton o<=O.19 O.24 :::..-:' : i-
.,.,,.,.-i.... ..

--t\.

---."f
-: 

-j-)-:-
:.--.----'-',-l-
I i :/
't ^-'i ^-"'. - ' "l- -'

! i tri,/
i.........i,...,,,... .i1.--
: I //
i i /,/li* 1.--;7 ""i'""
it/:i

: ;-'ti-
'--t I

%- +r I t/ti

Fi I e: F0SSIL6 D rn i an I Fig. No.:
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TRIN(IAL COMPRESSION TEST
CU with Pore Pressures

4nn,

tr. OQ nm

Project and SamPIe Data

Date: 09-30-04
Client: TVA
Project: Ash Disposal Areas - TVA Gallatin
Sample location: B-13 UD @ 251-271
Sample descript.ion: Orange-Brown Silty Clay
Remarks:

Fossil Plant

\ \-nl

Fig no.: 2nd page Fig no. (if applicable) :

Type of sample: ShelbY Tube SamPle
Specific gravity= 2.65 LL= 78 PL= 30 Pf= 48
Test method: Corps of Eng. - saLuration assumed

Specimen Paramelers for Specimen No. L

t
I
I
t
t

Specimen Parameter
Wt.. moist soil and tare:
Wt.. dry soil and Lare:
Wt.. of Lare:
TrTaiahl- dmq.

t :,!!rs '

T)i =mal-ori n .
yiqrrrv ee! t

Area, in2:
Tfai ahl- i n -

Net decrease
Net decrease
? Moisture:
Tdai- rlanq'i f rz
'19 

9 gvrlp + L.2| ,

T-)rrr danci l- rr
"-J 

se.Le+tt t

Void raLio:
% Saturation:

Init ial
1254.]-1,4
l_041.870

0.000
LZA+ . r

z-63v
6.330
6.004

in lrainhf- in.f f r !r9 4Yr!9 ,

in water volume/ cc:
20 .4

nr:f : 125.7.Y--'
nr-f . L04.4-Yvr -

0.5841_
>2.+

Saturated

2.842
6.158
6.004
0.000

tzv.z
L07 .2

0 .5436
100.0

Consolidated FinaI
1247 .330
1041.870

0.000

2.801
6.roz
5 .920
0.084
q 1nn

rv. o
r_30.2
1-08.8

0.5205
1_00.0

I
I
I
I

Test Readingis Dala for Specimen No. 1

Deformation dial constanL= I in per input
Primary l-oad ring consLant= 0.'72 lbs per input
Secondary load ring constant= 0 Ibs per input
Crossover reading for secondary load ring= 0

Membrane modulus 0.14000 kN/cm'?
Membrane thickness = 0.012 cm
Consolidation cell pressure = 56.90 psi =
Consolidation back pressure = !0.00 psi =
Consolidation effective eonfining stress =
Strain rate, %fm:-n = 0.07
FAIL. STRESS = 1.50 ksf at reading no' 35
ULT. STRESS = not selected

unit
unit

unit
'innrr{- rrni f q

8.19 ksf
7.20 ksf

U.9Y KSI

I
I
t
I 

3043-04-l-043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSILS
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No. Def. Def.

Diat in
Uni ts

Load

Diat
uni ts

Test Readings Data for
Load Strain Deviator Effective Stresses

Lbs % Stfess Minor l4ajor 1:3

ksf ksf Ratio

Specimen No.
Pore Pksf aksf
Pres.
psi

0

1

a

3

4

5

6

8

10

11

ta

13

t+

15

17

18

IY

20

al

zz

?3

a4

25

t6

al

28

29
?n

31

JZ

33

34
?q

0-0000 0.000

0.0050 0.005

0-0100 0.010

0_0150 0.015

0.0200 0.020

0.0250 0,025

0.0300 0.030

0.0350 0.035

0.0400 0.040

0.0450 0.045

0.0500 0.050
0.0550 0.055

0.0500 0-060

0.0650 0.065

0.0700 0.070
0.0750 0.075

0.0800 0.080
0.0850 0.085

0.0900 0.090
0.0950 0.095

0.1000 0.100

0.1500 0.150
0.2000 0.200

0.2500 0.250
0.3000 0.300
0.3500 0.350

0.4000 0.400

0.4500 0.450
0.5000 0.500

0.5500 0.550
0.6000 0.600

0.6500 0.650

0.7000 0-700

0.7500 0.750

0.8000 0-800

0.8500 0.850

0.9000 0.900

ksf

0.00

0.20

0.30

0 .35

0 .39

0.4?.

0./+5

0 .50

u ->z
n E(

0 .58
0.60

0.63

0.67
nta

0 .70
d71

0 -71

0-73
0-73
0 -74
0.80

0.83
0_87

1 .05

1 -12
1 .09
1 .13

1-?1

1.?9

1.28

1-?5

1.28

1.37
4 En

0.99 0.99

0.78 0.98

0.68 0.98

0.76 1 .12

0.59 0.98

0.58 0.99

0.56 1.0,l

0.55 1.05

0.55 1.07

0.53 1.08
0.53 1 -12

0.52 1.12

0.52 1.15

o.52 1 .18

0.52 1.20
0.50 1.20

0.50 1.22
0.50 1.22

0.50 1 -23

0.49 1.22

0.49 1.23

0-t+9 1.29
0.50 1 .33

0.53 1.40
0.56 1.55

0.60 1.67

0.65 1-75
0.66 1.78
0 .71 1 .80

0.r3 1.86
0 .75 1 .96

0 -79 2.08

0. 81 2.08
0.86 2-11
0.91 2.19

0.92 ?.29
0.94 2-43

1 -00 50.00

1.?6 51.50

1.45 52.20

1.46 51-60

1.65 52.80

1-73 52.90

1.80 53.00

1-92 53.10

1.95 53.10

2.03 53.20

2.10 ,3.20
2.16 53.30

2-22 53.30

2.28 53.30

?-31 53.30

2.38 53.40

?.42 53.t0
2.41 53./.0

?.45 53.40

2.49 53.50

?.52 53.50

2.64 53.50

2.65 53.40

2.63 53.20

2-76 53.00

2.75 52.70

2.69 5?.40

2-69 52-30

2.55 52.00

2.54 51.80

?.6? 51 .70

2.63 51 .10

2.58 51.30

?.45 50.90

2.41 50.60

2.49 50.50

?.60 50.40

0.99 0.00

0.88 0.10

0.83 0.15

0 .91 0. 18

0-78 0.19

0 .79 0.21

o.79 0.23

0.80 0.25

0,81 0.26

0.81 0.28

0.82 0.29

0.82 0.30

0.83 0.32

0.85 0.33

0-86 0.34

0.85 0.35

0.86 0.36

0.86 0.36

0-87 0.35

0-85 0-36
0.86 0.37
0.89 0.40

a.92 0.41

0.97 0.44
1.06 0.50

1.14 0.53

1.20 0.55

1.?? 0.56

1.?5 0.55

1.30 0.56

1.35 0.60

1 -44 0.64

1-44 0-64

1.49 0.62

1.55 0-64

1.61 0.68

1.69 0.75

0.0 0-0 0.0

12.0 8.6 0.1

't8.0 13-0 0.2

21.O 15.1 0.3

23 .o 16.6 0.3

25.0 18-0 0-4
?7 -0 19.4 0.5

30.0 21 .6 0 -6

31.0 22.3 0-7

33.0 23.8 0.8
35.0 25.2 0.8
36.0 25-9 0.9

38.0 27.4 1.0

40-0 28.8 1.1

41 .0 29.5 1.2

42.0 30-2 1.3
i+3.0 31.0 1.4

43.0 31 .0 1-4

41.0 31 -7 1.5

44.0 31 .7 1 .6
45.0 32.4 1.7

49.0 35 -3 ?.5

51.0 36.7 3.4
54.0 38.9 4.2
62-0 11.6 5.1

67-0 48.2 5.9
70.0 50.4 6.8
7?.0 51 .8 7.6
71 -0 51 .1 8.4

74.0 53.3 9.3
80.0 57.6 10.1

86.0 61 .9 11.0

86.0 61 .9 11.8

85 .0 61 .? 12.7

B8.0 63.4 13.5

95.0 68.4 14.4

105 -0 75 -6 15.2

3 043 - 04 - 1043 LAW ENGINEER]NG AND ENVIRONMENTAI., SERVTCES t u5>r!b
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Specimen Parameters for Specimen No' 2

Sner:i men Parametef
Wt. moist soil and tare:
Wt. dry soil and Lare:
Wt. of tare:
Weight., gms:
T.)i rmai- or i n .
grgrlr99vl ,

Area, in2:
I{a'i ahf in -

I '-- .

Net decrease
Net decrease
? Moisture:
Tilaf darc i l-rr
Tlrrr rlarci i- rr
"'.|gvrry!9J,Void ratio:
? Saturation:

Initial
1153.080

a?6 nqn
0.000

II55 . I

5.3L2
5 .994

i- hoialrl- in.lrr rrerYrre t

in water volume, cc:
37 .9

n-T.. _LIb.l-r,--.
ncf : 84.2r--' 

0.9652
r_04 - 1

Saturated Consolidated

2.90r
5.508
5 .994
0.000

-rb. buu
39.9

LI2.5
80 .4

1 nq.7?
r_00.0

z-6to
6.496
5 .934
0.060

t-7.400
'1,-l R

d

82 .6
L.0022

1_00.0

t.'1na-L
| | h4 5htt

836.090
n nnnv. vvv

38.1

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

Test, Readings Data for Specimen No. 2

Deformation dial constant= 1 in per input unit
Primary load. ring constant= A.72 1bs per input. unit
Secondary load ring consLant- 0 lbs per input unit
Crossover reading for secondary load ring= 0 input units
Membrane modulus = 0.14000 kN/cm'?
Membrane thickness = 0. 0l-2 cm
Consolidation cell pr€sstlr€ = 77.80 psi 11-20 ksf
Consolidation back pressure = 50. O0 psi = 7.20 ksf
Consolid.ation effective confining stress = 4.00 ksf
SLrain rate, "<fm!n = 0.07
FAIL. STRESS = 2.06 ksf at. reading no. 28
ULT. STRESS = rrOT SCICCICd

No. Def- Def. Load Load Strain Deviator Effective Stresses Pore

Diat in DiaL tbs % Stress Minor Major 1:3 Pres.

Unj ts uni ts ksf ksf ksf Rat i o Ps i

P ksf 0 ksf

0 0.0000 0.000 0.0 0.0 0.0
I 0.0050 0.005 50.0 36.0 0.1

2 0.0100 0.010 63.0 45.4 0.2
3 0.0150 0.015 67.0 48.? 0.3
/+ 0.0200 0.020 72.0 51.8 0.3
5 0.0250 0.025 77.0 55.4 0.4
6 0.0300 0.030 81.0 58.3 0.5

7 0.0350 0.035 83.0 59.8 0.6
8 0.0400 0.040 85.0 61-2 0.7
9 0.0450 0.045 87.0 62.6 0.8

10 0-0500 0.050 89-0 64.1 0.8
11 0 .0550 0 .055 91 .0 65 .5 0.9

12 0.0600 0.060 93.0 67.0 1.0

13 0.0550 0-065 94.0 67.7 1.1

14 0.0700 0.070 96.0 69.1 1.2

15 0.0750 0.075 98.0 70.6 1.3

16 0.0800 0.080 99.0 71.3 1-3

17 0.0890 0.085 100.0 72.0 1.4

18 0.0900 0.090 102.0 73.4 1.5

19 0.0950 0-095 104.0 74.9 1.6
z0 0.1000 0.100 106.0 76.3 1.7

0-00

0. 80

1 .00
4o.7

1.15

t -c(

1-29

1.32

1.35

t -38
| -+ I

1.44

1.47
1 .48
I ('t

1.54
1qA
1<7

1.60

1 _63

1.66

4.00
3.n
3.66
3.61
3.56

3-50
3.t+4

5.4 I

3.38
3.36
3-33
3 .30

3 .30

3-28
3.27
3.27
3.25
3.24
3.23
3-21
5 -11

4.00 1 -00 50.00

4.57 1 .21 51 .60

4-66 1.27 52.40

4.68 1 .30 52.70

4.70 1.3? 53.10

4-72 'l .35 53.50

4 -73 1 .37 53.90

4.73 1 .39 54 .10

4.73 1.40 54.30

4.73 1.41 54.50

4.73 1-t? 54.70

4.74 '.l -44 54.90

4.77 1.45 54.90

4 .77 1 .45 55 .00

4-78 1.46 55.10

4.81 1.47 55.10

4.81 1.48 55-20

4.81 1.49 55.30

1.83 1-50 55.40

1-84 1 -51 55.50

4.87 1-52 55-50

4.00 0.00

4-17 0.40

4-16 0.50

4.15 0.53

4.13 0-57

4.11 0.61

4.08 0-64

4.07 0.66

4.06 0.67
t+ .04 0.69

4-03 0.70

4.02 0.7?

4.03 0-73

4 .03 0.74

4.03 0 -76

4-04 0.77
4.03 0.78

4.03 0.79

4-03 0.80
t,.03 0.82

4.M 0.83

3043-04-1043 LAW ENGINEER]NG AND ENVIRONMENTAL SERVICES FOSSIL6
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No. Def. Def,

Diat in
Uni ts

21 0.1500 0.150

?2 0.2000 0.200

23 0.2500 0-250

2t+ 0.3000 0.300

25 0.3500 0.350

26 0.4000 0.400

?7 0.4500 0-450

28 0.5000 0.500

29 0.5500 0.550

30 0.6000 0.600

31 0.6500 0-650

32 0.7000 0.700

33 0.7500 0.750

34 0.8000 0.800

Load Load

DiaL lbs
Uni ts

115.0 82.8
118.0 85.0
120.0 46.4

126.0 90.7
132-0 95.0
134 -0 96.5

135 .0 97 .?

141.0 101.5

141 .0 101.5

13t+.0 96.5

134.0 96 -5

132.0 95.0
136. 0 97 .9
139.0 100.1

Test Readings Data for Speeimen No'
Strain Deviator Effective Stresses Pofe P ksf Q ks{

Stress Minor Major 1:3 Pres.

ksf ksf ksf Ratio Psi

t-)
3.4
4 -Z
R,l

5.9
6.7
7.6
8.4
9.3

10. 1

11 .0
t1 F

12.6

13.5

1.79

1.82

1.83
1 01

104

1-99

1-99

2.06
2.04

1-92
1.90

1,85
t.vu
1.92

3.18 4.97
3 .21 5 .03

3.23 5.06
3.23 5.13

3.24 5.22

3.24 5 -23

3.27 5.26

3.31 5 .37

3.34 5.38

3.40 5 -3?

3.43 5.33
3.17 5-33
3.18 5.38

3.51 5.43

1.56 55.70 4.08 0.89

1.57 55.50 4.17 0.91

1-57 55.40 t+.14 0.92

1.59 55-40 4.18 0.95

1.61 55.30 4.23 0.99

1.62 55-30 4.24 1.00

1.61 55-10 4.26 1.00

1 .6? 54.80 4 .34 1 .03

1 .61 54.60 . 4 .36 1 -02

1.57 
'4.20 

4-36 0.96

1-56 54.00 4.38 0.95

1.54 53.70 4.40 0.93

1.54 53.60 1.13 0.95

1.55 53.40 4.47 0.96

3043-04-1043 LAW ENGTNEERING AND ENVIRONMENTAIJ SERVICES FOSSIL6
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Speeimen Parameters for Specimen No. 3

Specimen Parameter
Wt. moist soil and tare:
Wt.. dry soil and tare:
Wt. of tare:
Weight, gms :

T)i :maf ar i n .
g+gtllv9v.,

Aro: 'in2.
, +Lt

TJa'in1-'{- i-., rrr r

Net decrease
Net decrease
% Moisture:
Wet density,
T)rrr rlanqi f rr
--t 

ser4vret /

Void ratio:
? Saturation:

fniLial
l_r5+ , o vu

dl_+. bou
0.000

LLs+. I
4 Araz-6+z
6 -344
5.978

in ha'iaht in.

in water volume I cc:.
39.3

ncf : l-14.0-v--.
nr.f : 81-.8'Y-' ' 

L.021-5
101.9

Saturated Consolidated

2 .905
5.530
- n E6

0.000
-zz.vvv

+z.u
LLL.2

78 .3
I.LL26

100.0

2.60L
5 .428
5 .892
0.085

28.800
56.+

-L-L5 . +
6J_. v

1.01_89
100.0

11?1 ?1n
8r4 .660

n nnn

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

Test Readings Data for Specimen No. 3

Deformat.ion dial conslant= 1 in per input. unit
Primary load ring constant= 0.72 1bs per input unit
Secondary load ring constant= Q lbs per input unit
Crossover reading for secondary load ring= 0 input. units
Membrane modulus = 0.1-4000 kN/cm,
Membrane thickness = 0 .01-2 cm
Consolidation celI pressure = 105.50 psi = 15. 19 ksf
Consolidation back pr€ssur€ = 50.00 psi = J.20 ksf
Consolidation effect.ive confining st.ress = 7.99 ksf
Strain raLe, t/mi-n = 0.07
FAIL. STRESS = 4.74 ksf at readinq no. 26
ULT. STRESS = rrot selected

No, Def. Def. Load Load Strain Deviator Effective Stresses Pore P ksf 0 ksf
Dial in Dial, tbs % Stress l4inor Major 1:3 Pres.
Units Units ksf ksf ksf Ratio psi

0 0.0000 0.000 0.0 0.0
1 0.0050 0-005 30.0 21.6
2 0.0100 0.010 79.o 56.9
3 0.0150 0.015 138.0 99-4
4 0.0200 0.020 176.0 1?6.7
5 0.0250 0.025 200.0 144.0

6 0.0300 0.030 215.0 154.8

7 0.0350 0.035 2?6.0 162..7

8 0.0400 0.040 236.0 169.9

9 0.0450 0.045 242-0 174.2
10 0.0500 0.050 247.0 177.8
11 0.0550 0.055 253.O 187.2

12 0.0500 0.060 255.0 183.6

13 0.0650 0.065 259-O 186.5

14 0.0700 0-070 260-0 187.2

15 0.0750 0.075 263.0 189.4

16 0.0800 0.080 266.o 191.5

17 0.0850 0.085 769.0 193-7

18 0.0900 0.090 271.0 195.1

19 0.0950 0.095 273.O 196.6

?a 0.1000 0.100 ?78.0 200.2

0.0 0.00 7.99 7.99 1.00 50.00 7.99 0-00

0,1 0.48 7-93 8.42 1.06 50.40 8.18 0.24

0.2 1.27 7.76 9-03 1.16 51.60 8.40 0.64

0-3 2.22 7.57 9.79 1.29 52.90 8.68 1.11

0.3 2-83 7.42 10.25 1.38 54.00 8.83 1.!+1

0.4 3.21 7.29 10.50 1.44 54.90 8.89 1.61

0.5 3.45 7.19 10.64't.48 55.60 8.91 1.73

0.6 3.6? 7,08 10-71 1.51 56.30 8.90 1.81

0.7 3.78 7 .O1 10.79 1 .54 56.80 8.90 1 .89

0.8 3.87 6.94 10.81 1.55 57.30 8.88 1.94

0-8 3.95 6.90 10-85 1-57 57.60 8.87 1.98

0.9 4.04 6.84 10-88 1.59 58-00 8.86 ,2.O2
1.0 4.07 6.83 10.90 1 .60 58.10 8.86 ?-O4

1.1 4.13 6.80 10-93 1.61 58.30 8.86 2.O7

1.? 4.14 6.78 10.93 1.61 58.40 8.85 2.07
1.3 4.19 6.77 10-96 1.62 58.50 8.86 2-09

1.4 4-23 6.75 10.99 1.63 58.60 8,87 2.1?

1.4 4.28 6.7? 11 -00 1.64 58.80 8.86 2.14

1-5 4-30 6.72 11.03 1.64 58.80 8.88 2-15

1.6 4.33 6.72 11.06 1.64 58.80 8.89 ?-17

1.7 4.t+1 5.70 11.10 1.66 59.00 8.90 2.20

3043-04-L043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL6
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No. Def. Def.
Dial. in
Uni ts

21 0.1500 0.150

22 0.20q0 0.200

23 0.2500 0.250

24 0.3000 0.300

25 0.3500 0.350

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

32 0.7000 0.700

13 0.7500 0.750

34 0.8000 0.800

I
t 

3043-04-1043

290-0 208.8 2.5

295.0 212.4 3.4

296-0 ?13.1 4.2
303.0 ?18.2 5.1

310.0 223.2 5.9
315.0 2?6.8 6.8
313.0 225.4 7.6

313.0 ?25.4 8.5

314-0 ?26.1 9.3

322.0 231 -8 10-?

320.0 230.4 11.0

316.0 ?27.5 11.9

318.0 229.0 1?.7

320.0 ?34.4 13.6

1.71 61.00 8.69 2.28

1-7? 61 .10 8.69 2.30

1 .72 61.60 8.61 ?.29

1.74 61 .80 8.61 2.32

1.75 62.00 8.62 2.35

1 .76 67.00 8.63 2.37

1.75 62.10 8.58 2.33

1-74 62.10 8.56 2.31

1.73 62.10 8.55 2.30

1.75 62.10 8.58 2-33
1 .73 52.00 8.56 2.30

1.72 61 .90 8.52 ?.25

1.71 61 .80 8.53 2.24

1-71 61 -70 8.5/+ 2.?3

Load Load

Diat Lbs

l"hits

Test Readings Data for Specimen No. 3

strain Deviator Effective Stresses Pote P ksf a ksf

Stress Minor Major '1:3 Pfes.

ksf ksf ksf Ratio PSi

I
T

4-56
4-OU

4.r7
4.64
4,70
4-71
1..66

4.6?

4.re
4.66
4.59
4.49
4 -48

4.46

6.41 10.97

6.39 10.99

6,32 10.89

6-29 10.93

6,?6 10.97

6.26 1 1 .00

6.25 10.91

6.25 10.87

6.?5 10.84

6.?5 10.91

6-26 10.86

6.28 10.n
6-29 10.77

6.31 10.77

I
I
I
I
t
I
I
I
I
I
I
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o

;
a
C)
L

a

O7
c
a

o
12

Toto I Norrno I St ress, ksf
Effect i ve Normo I St ress, ksf

1815

9.O

7.5

_'i--t""i" !_

{,

.i. .'-;.a:
i-

/;

fi J''
-l-'"

li-r i -
l"',".'-",).
l/ '-": -l ;.2 -:--,i

i....i....>

fi r

o

5

o

5

qR
I

;
0)u4
L

a

6J
P
d
't
()1
o

o 4 I 12 16

Axiol Stroin, %

TOTAL EFFECTIVE :

'1";':-:'C, ksf O.75 0.67

+, deg 13.3 22.9

TAN 6 o.24 0.42 '1.' -i l'-
...i.... .. i....;.,....n.,

' :-,..':.. f
-' :- r" l

i-ly
P.f
."f.-i':_1"

'": : 't i-

''t -;,r

...ati..i.,.'..'11 | |r.'i_ _"I -:'W
';fr; /4{-i

...- .....!-!*...
!,\ "i"'-i--

\.i
...i\-..., ..:;'. /

ffi
- jr"i r\-i '

i,,,1i4

''tt
.\
...t,-.i
. 1".i

il:I

WATER CONTENT, % 19.0 19.O 19,O
DRY DENSITY, pcf 99.8 98.6 99.3
SATURATTON, % 75.7 73.6 74,8
vorD RATIO 0.670 0 .690 0.678
IAMETER, in 2.84 2.85 2.44
EIGHT, i n 6.00 6. oO 6, OO

I

F
Hz
H

WATER CONTENT, Z 22.5 1 3 .5 21 .4
DRY DENSITY, pcf 104.1 122.+ 106.1
SATURATTON, % 100.o 100.o 100.o
vorD RATIO 0.601 0.361 0.571
DIAMETER, in 2.7A 2.60 2-75

cHT, i n 5.98 5.84 6. OO

Fa
LI
-
r-

Stroin rcte, %/nin O.17 O.17 O 17

BACK PRESSURE, ksf 7.2 7.2 7.2
CELL PRESSURE, ksf 8.2 1 1 .2 15.2
FAIL. STRESS, ksf 2.3 + ,5 6. 6

TOTAL PORE PR., ksf 7.9 9.+ 11.6
ULT. STRESS. ksf

TOTAL PORE PR., ksf
6r FAILURE, ksf 2.6 6 .4 10 '2
6gFAILURE, ksf 0.3 1.8 3.6TYPE OF TEST:

CU wi th Pore Pressures
SAMPLE TYPI: Remolded Somple
DESCRIPTION: Oronge-Brown Si I ty

C I oy w i th Sond (CL)
LL: 47 PL= 1 7 PI= 30
SPECIFIC GRAVITY= 2.67
REMARKS: Remo I ded to 95% MDD @

Onf imrrm lvlniqtrlre Content of
Stondord Proctor

LIENT: TVA

JECT: Ash Disposol Areos - TVA Gol lotin
Fossil Plont

LE LOCATION: A-2 Bu I k @ O'-2O'

No.: Jo43-o+-loa5 DATE: 1O-O7-O4

TRIAXIAL SHTAR TEST REPORT

ENGINEERING AND ENVTRONMENTAL SERVICES
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Cl ient: TVA
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TRIATCIAT COMPRESSION TEST J-O-07-2004
CU with Pore Pressures 9:45 am

Project and SanPle Data

Date : 10 - 07 -04
Cl-ient: TVA
Project: Ash Disposal Areas - TVA Gallatin Fossil Plant'
Sample location: A-2 Bulk @ 0'-20t
Samile description: Orange-Brown Si1t.y Clay with_Sand (CL)

Remirks, Remolded to 95? MDD @ Optimum tttoisture Content of
Standard Proctor

Fi-g no. : 2nd page Fig no. (if applicable) :

Type of sample: Remolded SamPIe
specific grlvity= 2.67 LL= 47 PL= r'7 Pr= 30
Test method: Corps of Eng. - saturation assumed

Specimen Para:rreters f or Specimen No ' L

Saturated ConsolidatedSpecimen Parameter
Wt. moist soil and tare:
Wt. dry soil and tare:
Wt.. of tare:
Weight./ gms:
Tl'i amal- ar i n .
94glrlv 995 ,

Ara= 'in2.
TJainht- in.
Net decrease
Net decrease
? Moisture:
Wet density,
Dry density,
Void raLio:
? Saturation:

Initial
1185.030

995.820
0.000

IIOf,. U

2.840
6.335
6.000

i- hainlri in.rrr lr9+Yft9,

in water volume, cc;
1q o

nn€. 1-l-8 . 8-l/e!.nr.f . 99.8.L/v- -

0.5700
75.7

2 .808

5.000
0.000

-45.500
22'7

LZO .5
1nt 1

0 .6320
1nn nf vv. v

2.785
6 .09L

0 . 0l_7
1_1.500

zz->
LZt.)
104.l-

U, OUIZ
r_00.0

F'l_nar
1213 .450

n nnn

2L.9

t
I
I
I
I
I

Test Readings Data for Speeimen No. L

Deformati-on dial consLant= 1 in per input unit
PrJ-mary load ring constant= 0.12 lbs per input unit
Secondiry load ring constant= Q lbs per input uniL
Crossovei reading ior secondary load ring= 0 input units
Membrane modulus = 0.l-4000 kN/cm2
Membrane thickness = 0 .01-2 cm
Consolid.ation ceIl pressure = 56.90 psi = 8.19 ksf
Consolidation back pressure = 50.00 psi = 7 -20 ksf
Consol-idation effective confining stress = 0.99 ksf
Strain rate, '<fmLn = 0.1-7
FAIL. STRESS = ).34 ksf at reading no. 25
ULT. STRESS = rlot selected

I
t 

3043-04-1043 i,AW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSTL9
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No. Def.

Di at

uni ts

Def. Load Load

in Diat Lbs

Uni ts

Test Readings Data for SPecimen
Strain Deviator Effective Stresses Pore P ksf

% Stress l,linor t'4ajor 1:3 Pres'

ksf ksf ksf Ratio Psi

0.99 0.99

0.79 1.49

0-65 1.60

0.50 1.55

0./+B 1.56

0.35 1 -44

u.5) t.40

0.33 1.44

0.30 1.41

0.27 1.38

0.26 1.36

0.23 1.43

0.23 1.45

0.24 1.48

0.?4 1 -57

o.24 1 .66

0.76 1.80

0.27 1.95

9.29 2.A1

0.29 2.10

0. 29 ?.17

0 -27 2.32

0.?7 2.38

0.27 2.43
0.30 2.47
0.29 2.5?

0.30 2.65

1.00 50.00

1.88 51.40

2.17 52.40

3.08 53.40

3-28 53.60

4.17 54-50

4.22 5/..50

4-35 54.60
t,.67 54.8O

,.04 55.00

5.26 55:10

6.19 55.30

6.28 55.50

6.06 55.20

6.4? 55-?O

6.76 55.?0

6.94 55.10

7.04 55.00

7.07 54.90

7 .?8 54.90

7.54 
'4 

-90

8.49 55.00

8.69 55.00

8.89 55.00

8.17 54.84

8.76 54.90

8.75 54.80

No. L
A ksf

0. 00

0.35
0.48

0.53
0.54
u.lf

0 -56
0.56
n cR

0.55

0 .55

0.50

0.61

0.62
0 .66
0.71

o.77
0.83
0.87

0.90

0.94
1 .02
I nE

1 .08

1 .08
t. ta

1.17

U

1

2

3

q

6

7

6

9

10

11

12

13

14

15

tb

17

18

19

20

21

22

23

24

?5

0.0000 0.000

0.0100 0.010

0.0200 0.020

0-0300 0.030

0.0400 0.040

0.0500 0-050

0.0600 0.060

0.0700 0.070

0.0800 0-080

0.0900 0.090

0.1000 0.100

0.1500 0.150

0.2000 0-200

0.2500 0.250

0.3000 0.300

0.3500 0.350

0.4000 0.400

0.4500 0.450

0.5000 0.500

0.5500 0.550

0.6000 0.600

0.6500 0.650

0.7000 0.700

0.7500 0.750

0.8000 0.800

0.8500 0.850
0.9000 0.900

0.0 0.0 0.0
41.0 29-5 0.2

56.0 40.3 0.3
62.0 44.6 0.5

64.0 46.1 0.7
65.0 46.8 0.8
66.0 47.5 1.0

66.0 47.5 1-2

66.0 47.5 1.3

66.0 47.5 1.5

66.0 17 -5 1.7
72.0 5l -8 ?.,
74.0 53-3 3.3
76.0 54.7 4.2
82.0 59.0 5.0
88.0 63.4 5.8
97.0 69.8 6.7

105.0 75.6 7,5
1 12. 0 80 .6 8.4

117.0 U.? 9.2
123.0 88.6 10.0

135.0 97.? 10.9

140.0 100.8 11.7

145.0 104.4 12.5

147.0 105.8 13-4

153.0 110.2 14.?

162.0 116.6 15-0

0-00

0.70

0-95
I .05

1.08
| - tu

1.11

1.11

1.11

t- | I

t. tu

1- 19

1.22
1.?4
1.33
1.41
1 FL

1.65
17\

tRl

1 -88

2.05
1- tv

2.16
2.17
z-23
2-34

0.99

1.14

1.12
1 .03

1.02
0.89

0.90
0.89

0.86
0.83

0.81

0.83
0.84

0.86
0.91
0-95
1 .03

1.10
1 .16
1.19

1.?3
1.30

1.33
1.35
1.39
I -4 |

1.47

3043-04-1-043 i.AW ENGINEERING AND ENVIRONMENTAL SERV]CES FOSSIL9
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Specimen Parameters for Speeimen No. 2

Soecimen Parameter
Wt. hoist soil and Lare:
Wt. dry soil and Lare:
Wt. of Lare:
TaTai ahf dm<.

,:JL..v!

T)i amoi- ar i n -
v +srrlv e v- /

Aro: in2
TJoi alrl- i n.

Net decrease
Net decrease
? Moisture:
Tdal- rlanci f r.rg9rrg:9J /

Drrr darci l. rr
-"J 

99.49+9J,

Void ratio:
? Sat.uration:

Initial
II6I.. YIU

993 .200
0.000

rt_6l.. v
2 .853
6.393
6.000

'in hainhf in.
in water volume, cc:

19. 0

pcf: LL7.4
pcf: 98.5

0 .6897
73 .6

Saturated

6. 000
0.000

37. 000

J_r6 . +
0.4078
100.0

2 -595
5.29L
5.840
0.160

17.300
13 .5

l_39.0
LZZ.+

0.3513
100.0

Consolidated Fina1
11qq qqn

993.200
0. 000

2A .8

I
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Test Readings Data for Specimen No. 2

Deformation dial constant= 1 in per input unit
Primary load ring constant= o -72 lbs per input uniL
Secondary load ring consLant= 0 1bs per input unit
crossover reading for secondary road ring= 0 input units
Membrane modulus = 0.l-4000 kN/cm'
Membrane thickness = o.0:-.2 cm
Consolidation cell pressure = 77.80 psi = 1l-.20 ksf
Consolidat.ion back pressure = 50.00 psi = 7 -2A ksf
Consolidation effective confining stress = 4.00 ksf
Strain rate, t/mLn = O.L7
FAfL. STRESS = 4.54 ksf at readinq no. 25
ULT. STRESS = Dot selected

No. Def. Def.

Diai in
Uni ts

Load Load strain Deviator Effective Stresses Pore P ksf Q ksf

Diat Lbs % Stress Minor Major 1:3 Pres.

Units ksf ksf ksf Ratio psi

0 0.0000 0.000 0.0 o.o 0.0 0.00 4.00 4.00 1.00 50.00 4.00 0.00

1 0.0100 0.010 3?.0 23.0 0-2 0.63 3.16 4.18 1.18 53.10 3.87 0.31

2 0.0200 0.020 46.0 33.1 0.3 0.90 3.28 4.18 1.27 55.00 3.73 0./.5

3 0.0300 0.030 56.0 40.3 0.5 1,09 3.07 4.16 1.36 56.50 3.61 0.55

4 0.0400 0.040 67.0 48.? 0.7 1.30 2.87 4.17 1.45 57.90 3.52 0.65

5 o.o50o 0.050 71.0 51.1 0.9 1-38 ?.78 4.16 1.50 58.50 3-47 0.69

5 0-0600 0.060 78.0 56-2 1 .0 1.51 2.6' 4.16 1.57 59.40 3.11 0.76

7 0.0700 0.070 85.0 61-2 1.2 1.65 2.55 4.19 1.65 60.10 3.37 0-82

8 0.0800 0.080 90.0 64.8 1.4 1-74 ?.46 4-?0 1.71 60.70 3.33 0.87

9 0.0900 0.090 95.0 68.4 1.5 1.83 ?.40 4.24 1.76 61 .10 3.32 0-92

10 0.1000 0.100 100.0 7?.0 1.7 1-93 ?.35 4-27 1.82 61 .50 3.31 0'96

11 0.1500 0.150 115.0 82.8 2.6 2.20 ?.10 4.30 2.04 63-20 3.20 1.10

12 0.2000 0.200 1?7.a 91 .4 3.4 2.40 1-97 4-38 2-?2 64.10 3.17 1-20

13 0.2500 0-250 137-0 98.6 4.3 2.57 1-89 4.46 2.36 64.70 3.17 1.28

11 0.3000 0.300 159.0 114.5 5.1 2.96 1.83 4.78 2-62 65.10 3.31 1.48

15 0.3500 0.350 176.0 126.7 6.0 3-24 1.80 5.04 2.80 65.30 3.42 1-62

15 o.4oOO 0.400 182.0 131.0 6.8 3.32 1.77 5.09 2.88 55.50 3.43 1.66

17 0./+500 0.450 188.0 135-4 7.7 3.49 1.76 5-16 2.94 65.60 3.46 1.70

18 0-5000 0.500 198.0 14?.5 8.6 3.55 1.76 5.30 3.02 65.60 3.53 1-n
19 0-5500 0.550 215,0 154.8 9.4 3.8? 1.76 5.57 3.17 65.60 3.66 1-91

20 0-5000 0.600 2?8.0 164.? 10.3 4-01 1.76 5.77 3.28 65.60 3.76 2.00

3043-04-1043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSlL9
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No. Def. Def. Load Load

Diat in Diat Lbs

Units Units

21 0.6500 0.650 230-0 165.6 11.1

22 0.7000 0.700 236.o 169.9 1?.0

23 0.7500 0.750 ?40.0 172.8 12.8

24 0.8000 0.800 258.0 185.8 13.7

25 0.8500 0.850 271.0 195.1 14.6

26 0.9000 0.900 270.0 194.4 15-4

Teet Readings DaLa for Specimen No' 2

Strain Deviator Effective Stresses Pore P ksf a ksf

Stress Minor Major 123 Pres'

ksf ksf ksf Ratio Psi

4.01
+.ur
4. 10

4.36
4 -54

4.48

1 .77 5 -78 3.26

1.79 5.86 3.28

1.80 5.90 3.28
1-81 6.18 3./.0

1.84 6.38 3-46
1.87 6.35 3.39

65.50 3.77 2.00

65.40 3-82 2.03

65 .30 3.85 2.O5

65.20 4.00 2.18

65.00 4-',11 2-27

61 .80 4 .11 ?.24

3 043 - 04 -1043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL9
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Speeimen Paraneters for Speeimen No. 3

Specimen Parameter
Wt. moist soil and tare:
Wt . drv soil- and tare:
Wt. of Lare:
Weight, g-ms:
T-\i :mal-ari n -

Arca in2.
I +"

Itai ahf i n .

Net decrease
Net decrease
?; Moisture:
Tdo1- dancri i-rrgv-.v 

- 
v 

J ,

T)rr; rl cn q 'i 1- rr
""I 

uv--v-vJ /

Void ratio:
? Saturation:

rnirial
lL1 9 .420

991-. r_10
0.000

L!tJ.+
z .6+v

5.000
in hainhi- in.lrr rrv!Jr.e r

in wat.er volume, cc:
1q n

1'\.f . rL6-Ztlvr .

^^€ ' 99.3Ire!.
0.6779

74.8

Saturated

2 -794
b.t_J5
6.000
0.000

Fnn-415..f,UU
^- 

A25.+
rzo.o
. n 

^ 
aruz. o

0 .6245
l_00 . 0

2.748

6.000
0.000

20.000
2r .4

1)A q

-LUO.I
0.5706
100.0

Consolidated Final
LI92 .460

991.110
0.000

zv .5

Load

DiaL

Uni ts

I
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Test Readings Data for Specimen No. 3

Deformation dial constant= 1 in per input' unit
Primary load ring constant= A.72 lbs per input unit
Secondary load ring constant= O lbs per input unit
crossover reading for secondary load ring= 0 input units
Membrane modulus = 0.l-4000 kN/cm2
Membrane thickness = 0.01-2 cm
Consolidation cell pressure = 1-05.50 psi
Consolidation back pressure = 50.00 psi
Consolidation effective confining stress =
Strain rate, %/m:'n = 0.:-.'l

= 15.19 ksf
= 7 .20 ksf

7.99 ksf

FAIL. STRESS
ULT. STRESS

No. Def. Def.

Diat in
Uni ts

0 0.0000 0.000

1 0.0100 0.010

2 0.0200 0.020

3 0.0300 0.030

4 0.0400 0.040

5 0-0500 0.050

6 0.0600 0.060

7 0.0700 0,070

8 0.0800 0.080

9 0.0900 0.090

10 0.1000 0.100
1 1 0.1500 0.150

12 0.2000 0.200

13 0.2500 0.250

14 0.3000 0.300

15 0.3500 0.350

16 0.4000 0.400

17 0.4500 0.450

1B 0.5000 0.500

1 9 0.5500 0.550

20 0.6000 0.600

3 043 - 04 - 1043

7.99 7.99 1.00 50.00

7.73 8.99 1.16 51.80

7.46 9.41 1.26 53.70

7 .16 9.68 1.35 55.80

6.94 9.81 1.11 
'7.306.78 9.87 1.46 58.40

6.60 9.90 1.50 ,9.74
6.42 9.88 1-54 60.90

6.31 9 -86 1.56 61 .70

5.16 9.81 1.59 6?.70

6.06 9.78 1.61 63.40

5.53 9.60 1-74 67.10
5.10 9.44 1.85 70.10

4.80 9 .34 1 .95 72.20

4.51 9.41 2.09 74.20

4.29 9.36 ?.18 75.70

4.15 9.30 2.24 76.70

3.99 9.29 ?.33 77.80

3.95 9.33 2.36 78.10

3.87 9.6? 2.48 78.60

3.83 9.73 2-54 78.90

7 .99 0 .00

8.36 0.63

8.44 0.98

8-42 1.26

8 -37 1 .t*3

8.33 1-54

8-25 1.65

8.15 1.73

8-08 1.78

7.99 1.83

7.92 1.86

7.57 ?.O4

7.27 2.17

7.07 ?.27

6.96 2.45

6.83 2.54

6.73 2.58

6.64 ?.65

6.64 2.69

6.75 ?.87
6-78 2.95

= 6.56 ksf at readi-nq no. 25
= flot selected

Load Strain Deviator Effective stresses Pore P ksf
lbs % Stress Minor ltlajor 1:3 Pres-

ksf ksf ksf Ratio Psi

Q ksf

0.0 0.0 0.0 0.00
72-O 51 .8 0.2 1 -26,

1 12.0 80.6 0.3 1 -95

145.0 104.4 0.5 ?.52

165.0 118.8 0.7 ?-87

178.0 128.2 0.8 3.09
191 .0 137.5 1.0 3-31

200.0 144.0 1.2 3.46
206.0 148.3 1.3 3.55
212.0 152.6 1.5 3.65

?16.0 155.5 1-7 3.71
739.0 172.1 ?-5 4.O7

257.0 185.0 3.3 4.34
?71.0 195.1 4-2 1.54
295.0 212.4 5.0 4.90
308.0 221.8 s.8 5.07
316-0 2?7.5 6.7 5.16
328.0 236.2 7.5 5.31

335.0 241 .9 8.3 5.39
362.0 760.6 9.? 5.75

375.0 270.0 10.0 5.90

LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL9
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Uni ts

Load Load

Diat tbs

Uni ts

382.0 ?75.0 10.8

388-0 ?79.4 11 .7
405.0 291 .6 12.5
428.0 308.2 13.3
437.0 314.6 14-7
440.0 316-8 15.0

Test Readinge Data for Specinen No. 3

Strain Deviator Effective Stresses Pore P ksf a ksf

Stress Minor llajor 1:3 Pres'

ksf ksf ksf Ratio psi

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

21 0.6500 0.650

22 0.7000 0.700

23 0.7500 0.750

21 0.8000 0.800

25 0.8500 0.850

?6 0.9000 0.900

5.96
5 -9Y

6.20
6.49
6.56
6-54

3.79 9.74 2.57

3.76 9.75 2-59

3.69 9.88 ?.68

3.63 10.11 2.79
3.60 10.16 2.82

3.57 10.11 2.83

79 -20 6.77 2.98

79-40 6.75 3.00

79-90 5.78 3.10

80.30 6-87 3.?4

80.50 6.88 3.28

80.70 6.U 3.27

3 043 - 04 *1043 LAW ENGINEERING AND ENVIRONMENTA], SERV]CES FOSSIL9



I
I
I
I
t

i

t
I
I
I
I
t
I
I
t
I
I
T

I
I

ai6

(l
a
0
L

a

Oa()r
c
a

1a

Totol Normol Stress, ksf
Effective Normol Stress, ksf

18t3

4.50

3 .75
-l"f'

/

.F
':- )/'

..i:::..
-:f-: | ' i

t, I

'/'
/.:',',

:.tA
r:-:,,..:

/,r

:i
r'

../.. /..i.,...1 i if-i
l/. | | 4

o 4 I 12 16

Axiol Stroin, %

(/) ? nn
Y

;
ao 2.25
L

n

O LCU

.9

on76o

TOTAL EFFECTIVE I..."i

C, ksf O.75 O.41 1....r

+, des 8.5 21 .2 l-l+;
l- i -i ":"

I -i"j -i"
..?-:..:....:.TAN d 0.15 0.39

..i..).2

;*'-
...i-: -i' .

P1..;--.i-.1..
."i..:.i...

.;H"l N
t'K -r':l

-.i. ..il i

,i4 7i )/'-i "li:I :

'1t'
.1.|t...
;ti

j...i...j....i.
i;ti;

i\ \a

Ill
!l iI II

SAMPLE N0.: 1 2 5

wATfR CONTENT, % 19.2 19.2 19.2
DRY DENSfTY, pcf 1 OO .9 1 OO . i 1 OO - 3
SATURATTON, % 79.O 77 .5 77 .9
vorD RATro o.646 0 .659 0.656
DIAMETER, in 2.8+ 2.84 2.45
HffGHT, in 6.00 6.00 6.00

t
HF
Hz
-

WATER CONTENT, % 23.+ 22.4 21 .+
DRY DENSITY, pcf 1O2.4 1O4.1 105.8
SATURATION, % 100.O 100.o 100.o
vorD RATTO 0.622 0.595 0.570
DIAMETER, in 2.a7 2.A3 2.41
HETGHT, in 5.77 5.84 5.85

f-
(n
ul
F-

F

Stroin rote, %,/min O.17 O.17 O.17
BACK PRESSURE, ksf 7 .2A 7 .2O 7 .2o
CELL PRESSURE, ksf 8.19 11.2O 15.19
FAIL. STRESS, ksf 1 .96 3.36 +.4O

TOTAL PORE PR. , ksf 7 .52 9.3O 12.36
ULI 5IKL55. KSI

TOTAL PORE PR., ksf
5r FAILURE, ksf 2.63 5.26 7 .23
5g FAILURE, ksf 0.68 1 .9O 2.84TYPE OF TEST:

CU wi th Pore Pressures
SAMPLE TYPE: Remo I ded Somp I e

DESCRfPTfON: Light-Brown Si I ty
C I oy (cL)

LL= 38 PL: 1 8 PI= 20
SPECIFIC GRAVITY= 2.66
REMARKS: Remo I ded lo 95% MDD @

Opt imum Moisture Content of
Stondo rd Proctor

^,^ He

LIENT: TVA

trcT' Ash llisnosol Areos - TVA Gollotin
Fossil Plont

LE LOCATION: A-9 Bulk @ O'-15'

No. : 5043-04-1045 DATE : '1 O-OB-04

TRIAXIAL SHEAR TEST REPORT

ENGINEERTNG AND EN\IIRONMENTAL SERVICES
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TRIAXIAI, COMPRESSION TEST 10-08-2404
CU with Pore Pressures 10:34 am

Project and Sa:rqr1e Data

Date: L0-08-04
Client: TVA
Project: Ash Disposal Areas - TVA
Sample location: A-9 Bulk @ 0'-15'
Sample description: Light-Brown Si1t.y
Remarks: Remol-ded to 95? MDD @ Optimum

Standard Proctor
Fig no.: 2nd page Fig no. (if
Type of sample: Remolded Sample
Qnoni f i n nrarri ty= 2.66 LL= 38

Gallatin Fossil Plant

Clay (CL)
Moisture Content of

=nnl i na].r'l c) .
syylrv4vlv/.

PL= 18 PT= 20
Test method: Corps of Enq. - saturation assumed

I
I
I
I
I
I
I
I
t
t
I
I
I
I
I
t
I
I
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Speeimen Parameters for Specimen No- 1

Specimen Parameter
Wt. moist soil and Lare:
Wt.. dry soil and tare:
Wt. of Lare:
Weight, gms:
T)'i amaf or i n 'y4grrl999:,

Aro: in2.
::! v5 I 4:.

l{aiahi. in.

Net. decrease
Net decrease
? Moisture:
TrTat- Aenei frrvvrry!e1 t

T)rrr danci trr
"-Iuvlfvs9J'Void ratio:
? SaturaLion:

lnitial
1L99.520
1005.3r-0

0.000
LLYY.J

2 .840
6.335
6.000

'in lraialrf in.4rr ll94:rr9,

in water volume t cc.
Lv.z

nr.f . L20 .2t-*'.
nr-f . 100 .9.Y"-'

0 .6464
?o n

Saturated

2 .847
6.367
5.000
0.000

-s4.500
24 .6

LZ>.L
l_00.4

0.6548
l_00.0

2 .875
6 .490
5.769
0.231

l-2.500
23 .4

1,26 .3
1n) 4

0 .62L7
l_00.0

Consolidated Final
l-23I . 150
1006 - 3r-0

0. 000

z5 - v

Test Readings Data for Speeimen No. 1

Deformation dial constanL= 1 in per input unit
Primary load ring constant= 0.72 lbs per input unit
Secondary load ring constant= 0 tbs per input unit
Crossover reading for secondary load ring= 0 input units
Membrane modulus = 0.l-4000 kN/cm2
Membrane thickness = 0.012 cm
Consolidation cell pressure 55.90 psi
Consolidation back pr€ssllr€ = 50.00 psi
Consolidation effective confining stress =
Strain rate, t/min = 0.L7
FAIL. STRESS = L.96 ksf at readinq no. 26
ULT. STRESS = rot selected

q'lq Lqf

= 7 ,20 ksf
0.99 ksf

3043 -04-1043 LAW ENGINEERING A}TD ENVIRONMENTAL SERVICES FOSSIL].0
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No. Def,
Di aL

Uni ts

0 0.0000

1 0.0100

2 0.0200

3 0.0300

4 0-0400

5 0.0500

6 0.0600

7 0.0700

8 0.0800

9 0.0900

1 0 0.1 000

1 1 0.1500

12 0.2000

13 0.2500

14 0.3000

15 0.3500

16 0.4000

17 0.4500

18 0.5000

19 0.5500

z0 0.5000

21 0.6500

22 0.7000

23 0.7500

24 0.8000

25 0.8500

26 0.9000

Def. Load

in DiaL

Uni ts

0-000 0.0
0.0'10 23.0
0,020 32.o
0-030 37.0
0.040 40.0
0.050 41.0

0.050 14.0

0.070 46.0

0.080 47.0
0.090 48.0
0.100 50.0
0.150 51.0
0.200 65.0
0.250 70.0
0.300 76.0
0.350 81.0
0.400 91.0
0.450 100.0

0.500 102.0

0.550 105.0

0.600 110.0

0.650 120.0

0.700 127.0

0.750 1?9.O

0.800 131.0

0.850 136.0

0.900 145.0

0.0 0.0
16.6 0-2
?3-O 0.3

26.6 0.5

28-8 0.7
29.5 0.9
31 .7 1-0

33.1 1.2
33.8 1.4
34.6 1.6

36.0 1.7
43.9 2.6
46.8 3 .5

50.4 4.3
54-7 5.2
58.3 6.1
67.7 6.9
72.O 7 -8

73.4 8.7
75 _6 9.5
79-? 10.4
85-4 11 -3

91 -4 12.1

9?.9 13.0

94.3 13.9

97 .9 14 -7
1o4.4 15.5

Load

tbs

Test Readings Data for Specimen No-
Strain Deviator Effective Stresses Pore P ksf 0 ksf

Stress lilinor Major 1:3 Pres.

ksf ksf ksf Ratio psi

0.00
0.37
n <1

0.59

0.63

0 .65

0.70

0.73
0.74
0.75
n7a

0.95

1.00

1 -07
{ {R

1.?2

1.40

t -+t

1 -49

t.)t
1.57
1-70
1.78

1 .80
'! nc

1.96

0 -99

0.78
0.72

0.69
0.66

0 .55

0.65
o.62
0 .60

0.59
0.59
0.55
0. 50

4.49
0.48
0.46

0 .48
0 .49

0 .49
0 .50

0.53
0 .55

0 .55

0. 59

0.62

0 .65

0.68

0.99 1.00

1 -14 1 -47
1-23 1.71

1 -28 1.85

1.30 1.96

1 -30 2.00
1-34 2-07

1.35 2.17
1.35 2-22
1.35 2.28
1.38 2.33
1.50 ?.73

1.51 2.99
1.56 3.19
1-63 3.42
1.68 3.64
1-87 3.94
1.96 4-01

1 .98 t+.O4

2.02 4.01

?.11 3.96
2.25 4.11

2.34 4.17
2.38 4.04
2.42 3.91

2.50 3.86
?-63 3.89

50.00 0.99 0.00

51.50 0.96 0.18

51.90 0-97 0.25

52.10 0.99 4.29

52.30 0.98 0.32

52.40 0.97 0.32

52.40 1.00 0.35

52.60 0,98 0.36

5?.70 0.98 4.37
52.80 0-97 0.38

52-80 0.98 0.39

53.10 1.02 0.47

53.40 1.01 0.50

53.50 1.02 0,53

53.60 1.05 0.58

53.70 1.07 0.61

53.60 1.17 0.70

53,50 1.23 0,7tr

53.50 1.23 0.74

53.40 1.?6 0,76

53 .20 1 .32 A .79

53.10 1.40 0.85

55.00 1 -45 0.89

52.80 1.49 0.90

52.60 1.52 0.90

52.40 1.57 0.93

52.?0 1.65 0,98

3 043 - 04 - i_043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSTLl0
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Specimen Parameters for Specimen No. 2

'Qncni mcn trafametef
Wt. moist soil and Lare:
Wt. dry soil and tare:
Wt. of Lare:
Weight. / gms:
Tli :mal- ar i n ., -.. .

Area, in2:
IJainl.rf in.rrvJYrru r Lt'.

Net decrease
Net decrease
? Moisture:
hlal- donqi 1- rzger-s + e J ,

Dry density,
Void ratio:
? Saturation:

Initial
t-193.550
1001.300

0.000
rrv5. b

2 .844
5.353
5.000

in haiaht in.&r. rrv4Jrre /

in water volume I cc.
L9.2

^^F. l_19.3ye! .

ncf. 100.1-Y-" .

0 - 6593
77 .5

SaLurated

z .6zz
6.257
5.000
0.000

-46.500
/< x

L25 .6
r n I a

0.6343
r_00.0

z.6zo
6.271
5 .844
U.15b

l_4 . 600
22 -4

L27.4
1n4't

0.5955
t_00.0

ConsolidaLed Final
L220.320
t_001.300

0.000

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

Test Readings Data for Specimen No. 2

Deformalion dial constant.= 1 in per inpul unit
Primary l-oad ring constant= O.'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 = 0.01-2 cm
Consolidation cel1 pressure = 7J.80 psi = 11.20 ksf
Consolidation back pressuf,€ = 50.00 psi - 7.20 ksf
Consolidat j-on ef f ect.ive conf ining stress = 4.00 ksf
Strain raLe, Z/min = 0.L7
FAIL. STRESS - 3.36 ksf at readinq no. 25
ULT. STRESS = flOL SCICcTCd

No. Def. Def. Load Load

Dial. in Dia[ Lbs

Units Units

Strain Deviator Effective Stresses Pore P ksf a ksf
% Stress flinor Major 1:3 Pres.

ksf ksf ksf Ratio osi

0 0.0000 0.000
1 0.0100 0.010
2 0.0200 0-020

3 0.0300 0.030
4 0.0400 0.040

5 0.0500 0-050

6 0.0600 0.060

7 0.0700 0.070
8 0.0800 0-080

9 0.0900 0.090

10 0.1000 0.100
1 1 0.1500 0.150
12 0.2000 0.200
13 0.2500 0.250

14 0.3000 0-300

15 0.3500 0.350

16 0.4000 0.400

17 0.4500 0.450
18 0.5000 0.500

19 0.5500 0.550
?0 0.5000 0.600

3043 -04-1_043

0.0 0.0 0.0
/+5.0 3?-4 0.2
57.0 41.0 0.3
61 .0 43.9 0.5

65.0 46.8 0.7
68.0 49-0 0.9

71 .0 51.1 1.0
73.0 52.6 1.2
75.0 54.0 1.4
77.O 55-1 1.5

80.0 57.6 1.7
102.0 73 -4 2.6
1 18.0 85.0 3.4
130.0 93.6 4.3
137.O 98.5 5.1

147.0 105.8 6.0
157.0 113.0 6.8
173:0 124.6 7 .7
181.0 130.3 8.6
182.0 131 .0 9.4
188.0 135.4 10.3

0. 00

0.74

1.00

1.07
1 1a

1 -16
1.19

| .1(

1-25

1.30

l.o4

1.88

a -uo

?.28
L.+a

2-64

?.74
2.73
2.79

4.00 4.00
3.17 4.21

3.21 4.15
3.07 4.07
2-95 4-02

2.85 3.97
2.79 3.96
2-72 3.91
2.66 3.89
2.61 3.86
7.56 3.86
2-35 3.99
2.17 4.06
2.06 4.12
1.97 4.12
1 .93 4.21
1.90 4-3?
1.83 4-47
1.79 1.r2
1 .79 4.51
1.77 4.56

1.00 50.00 4.00 0.00

1.21 53.70 3-84 0-37

1.29 55.50 3.68 0-47

1.33 56.50 3.57 0.50
1.36 57.30 3.49 0-53

1.39 58.00 3.41 0.56
1-42 58.40 3-37 0.58
1.44 58.90 3.3? 0.60

1.46 59.30 3.28 0.61

1.48 59.70 3-23 0.63

1.51 60.00 3.21 0.65

1-70 61.50 3.17 0-8e

1.87 6?-70 3.12 0.94

2.00 63.50 3.09 1.03

2.09 61.10 3.05 1-07

?.18 64-40 3.07 1.14

2-?7 64-60 3.11 1.?1

2-44 65.10 3-15 1 -32

2.53 65.40 3.15 1.37

?.53 65.40 3.15 1-36

2.57 65.50 3.17 1-39

I,AW ENGINEERING A}TD E}frVIRONMENTAI, SERVICES FOSSIL]- 0
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DiaI
Uni ts

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

No- Def. Def.
Diat in
Uni ts

21 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

Lbs

200.0 144.0 11.1

215.0 154.8 12.0

217.0 156.2 12.8

216.0 155.5 13.7

220.0 158.4 11.5

240.0 172.8 15.4

1 .79 4.72 ?.65

1.79 4.91 2..75

1.80 4.93 ?.74

1.83 4.91 2-69

1.86 4.97 2.67
1.90 5.76 2.n

65.40 3.25 1.47

65.40 3.35 1.56

65.30 3.36 1.56

65.10 3.37 1.54

64.90 3.41 1.55

64-60 3.58 1.58

Test Readings Data for Specimen No' 2

Strain Deviator Effective Stresses Pore P ksf a ksf

Stress Minor Major 1t3 Pres.

ksf ksf ksf Ratio Psi

t.Y4

3. 13

3. 13

3.08
3.11
3.36

3 043 - 04 - r-043 LAW ENGINEERING AND EITVIRONMENTAL SERVICES FOSSTLT0
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Specimen Parametere for Speeimen No. 3

I
t
I
I

i

I

Specimen Parameter
Wt. moist. soil and tare:
Wt.. dry soil and tare:
Wt.. of tare:
IaTa 'i ah l- dm q .

t y'Lte '

Tli rmai-ar i n .
g44i!l99vr,

Area , LrL2 :
tlai nht- i n .

t LLt-

NeL decrease
Net decrease
? Moisture:
Wet density,
Dry density,
\Ini d r:l- i n.
? Saturation:

Initiaf
IIy /.6bU
1004.920

0. 000
L!> t.>

2 .846
6.362
5. 000

'i- haiaLrt in.rrr rlv+=rru t

in water volume, cc:
1_9.2

naf. LL9.6-tlu r .

nr:f : 100.3I---'
0.6555

Saturated Consolidated

^ ^- 
a

6.000
n nnn

-50.500
z+ .2

rz5 .5
1n1 n
IUI T V

0 .6444
l-00.0

2-BO6
5.185
5.853
0.L47

28.000
2L .4

1-28 .4
t_ul. o

0. s703
l_00.0

t-zt_6 . 5b u
1004.920

n nnnv. vvv

27.3

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

Test Readings Data for Specimen No. 3

DeformaLion dial constant- 1- in per input unit
Primary ioad ring constant= A.'72 ibs per input unit
Secondary load ring constant- 0 lbs per input unit.
Crossover reading for secondary load ring= 0 input uni-ts
Membrane modulus = 0.l-4000 kN/cm'?
Membrane thickness : 0.012 cm
Consolidation cell pressure = 105.50 psi = 15.1-9 ksf
ConsolidaLion back pressure = 50.00 psi = 7 .20 ksf
Consolidation effective confining stress = 7.99 ksf
Strain raLe, t/m:'n = 0.17
FAIL. STRESS = 4.40 ksf at readins no. 26
ULT. STRESS = rrOL SelCCtCd

No- Def. Def. Load Load

DiaL in Diat Lbs

uni ts uni ts

Deviator Effective Stresses Pore P ksf Q ksf

Stress Minon Major 1:3 Pres-

ksf ksf ksf Ratio psi

0 0.0000

1 0.0100

2 0.0200

3 0.0300

4 0.0400

5 0.0500

6 0.0600

7 0.0700

8 0.0800

9 0.0900

10 0.1000

1 1 0.1500
12 0-2000

13 0.2500

14 0.3000

15 0.3500

16 0.4000

17 0.4500

18 0.5000

19 0.5500

20 0.6000

Strain

0.0
n)
0.3
u.f

0.9
{n

1_Z

1.4

1.5
,1 7

2-6
3-4
4-J
E1

5.0
6.8
7.7
8.5
9.4

10.3

7.99 7 .99

7.trj 8.31

7 .04 8. 14

6-78 7.98
6.54 7.82
6.35 7.71

6.16 7.57
6.00 7.50
5.79 7 .39
5.70 7 .37
5-56 7.?9
4.97 7.09
4.45 6.88
1-09 5.66
3-79 6-67

3.50 6.66
3.31 6.67
3.20 6.68
3.11 6.59
3.02 6.5?
?-94 6-61

0.000 0.0 0.0
0.010 54.0 38-9

0.020 66.0 47.5
0.030 7?.0 51.8
0.040 77.o 55.4
0.050 82.0 59.0
0.060 85.0 61.2
0.070 90.0 64.8

0.080 97.0 69-8

0.090 101-0 7?.7
0.100 105.0 75 -6
0.150 130.0 93.6
0.200 150.0 108.0

0.250 150.0 11r.2
0-300 181 .0 130-3

0.350 194.0 139.7

0.400 ?15.0 154.8

0.450 225-0 162.0

0.500 227.0 163.4

0.550 230.0 165.6

0.600 244.0 175.7

0.00
0 .90

1.10

1.20

1 .28

1.36
t.+ I

| .+Y

1.60
1.67
1.73

2.43
?-57
2.88
3.06

3.36
3-48
3.48
3.49
?47

1.00 50.00 7.99 0.00

1.12 54.10 7.85 0.45

1.16 56.60 7.r9 0-55

1.18 58.40 7-38 0.60

1.?0 60.10 7-18 0.64

1.21 61.40 7.03 0.68

1-23 6?.70 6.87 0.71

1 -25 63.80 6.75 0-75

1.28 65.30 6.59 0.80

1 .?9 65.90 6.54 0.83

1.31 66.90 6.4? 0.87
1.t+3 71 -00 6.03 1 .06

1 .55 7,'.50 5.66 1.71

1.63 77.10 5-37 1.ZB

1 .76 79.20 5 -23 1 .44

1.85 80.50 5.13 1.53

?.91 82.50 4.99 1.68

?-o9 83.30 4.94 1.74

?.12 83-90 4.85 1.74

2.16 84.50 4.77 1-75

2-25 85.10 4.77 1.84

3043-04-J-043 LAW ENGTNEERING AND ENVIRONMENTAL SERV]CES FOSSTLl0
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No, Def. Def.

Dial in
Uni ts

21 0.6500 0.650

2? 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

Dial. tbs

Uni ts

Test Read.ings Data f or Specinen No ' 3

strain Deviator Effective Stresses Pore P ksf Q ksf

Stress Minor Major 1:3 Pres.

ksf ksf ksf Ratio Psi

260.0 187-2 11 .1 3.87
272.0 195 .8 12 . 0 4 .01

271 .0 195.1 12.8 3.96

273.0 196.6 13.7 3.95

291.0 209.5 14.5 4-17

310.0 223.2 15.4 4.40

2.91 6.78 2.33 85.30 4.85 1.94

2.85 6.87 2.41 85.70 4-86 2.01

2.82 6.78 2.40 85-90 4.80 1-98

2.82 6.n 2-40 85.90 4.80 1.98

?.84 7.A1 2.47 85.80 4.92 2-08

2.U 7.23 2.55 85.80 5.04 ?-20

I
3043-04-1043 LAW ENGINEERING AND ENVIRONMENTATJ SERVICES TT 
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2.4

2.4

i.5

1 .2

c8

o. .!

C
4 8 1?

Axiol Stroin, %

J.6 5.4
l.lo rmo I S-t ress ,

(0

J

n
C)

fl

vi

{')t
iI

9.O7.2
k,s f

10.3

a
J

a
(.)
L

u)

o

.!
0)
cl

lo

wATgRcoNTEr'lT, tr 21 .A A,t.O 2'i,CI
DRY DENSITY, pcf 102.I 10D.S 1a2.7
SATURATIOT!, % 90.2 85.9 e,3 . 1

vorD RATro a.622 0.653 0.63.3
DfAMg-TER, i n 2.A5 2. 53 2 .85
hiEIGl'lT, in 5.8O 5.92 -S;ED

J
!(
H
F.

z
H

F
ffi
rd
F
F

WATER CONTEIiT. % 22 .4 A+. 5, t4 .e
DRY DENSITY, pcf 1O4;4 1OQ.7 lOl.f
SATURAT]ONI, % 1OO. O 1OO.'O 1fJ3; O
VOID RATIO o. 597 O . 654 C,6:+5
DIAMETCR, in 2.3" ?.AS ?.57
HffGHT, in 5.AO 5.92 5.$O

.-/

BACK FRES,SURH, I<S f

CF-LL PRESSURE, ksf
FAIL. STRESS, ksf
ULT. STRESS , ks f
.9t FAILURE, ksf
o: FAfLURI, ksf

o. 33 0. -13 0 3:
0.0 o.o o.0
1.O 4.O 8.O

1.7 1.6 2.f

1.Q 4.O B.O
Ir11 LJF IE-5r:

Unconsol idoted Undro i ned
5A:"lP:.-[ T'lPE: Remo lCed Somp I e

ftrscptttt0n, Oronge-Brovrn Si t ty
C loy vr iih Scnd (CL)

LL_: ;7 PL= 17 PI= 3O

StrECfFfC GRA.VIT'/= 2 .67
Rf.l,,!ARi'i5: Rems lded ic 93% f,4DD O

?.Ct7. ove.r Optimum lvioisture
Cor-rtent cf St,:ndord Proctor
(Soturcted tlU)

Fig. f',1o.:

PROJ[CT: Ash Disposol Areos - TVA Gcll,3tin
rosstl r'lant

SAI','IFLE LOCATIOI{ : A,'2 Bu I k ,@ O' -?0. O'

PncJ, N0.; fo43-o4-1o4g DATE: 1O-Ori-O4
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I
I 10 * 04- ?0s4

5:52 prn,
TRX&I(TAL COMPRESSIOIT TSST
Uncondo:l idabed Und.rained

-
I )*==: 10*04-04
_CLi=ni: TVA
f l""iect: Ash Disposal Areas, - fVa Gallatin Fossil- P1ant
! ]ample lccacion: A-2 BuIk o O'-20.0'

ia*ip1e description: Orange-Brown Silty Clay vriLh Sand (CL)

fP.er.narlls: Remolded to 95? MDD @ 2.A?; over Optimum Moisture
I Conient of Standard Proctor (SaLurated UU)
- -..r iig r1o. : Znd page Fig nc, (if applicable) :

r?-\"pe of sampf e: RemoJded Samp1e
f 3pecific gravity= 2.67 LL= 47 PL,= 17 Pr= 30
r rEsl me-.hod: Corps of Eng. - saturaLj-on assumed

I
.5

lTi:I.:.:Tf,
lri:i,:r

l*:t
r{eig

I T.;,"r ''...
\tet

I T:i:

Speciurera Par:a"meterE for $pecimen ttro. I

pecimen Pafarneter
mcist soil and tare:
;.-,, ^^. ..1 'l * -,-l ic.rl/ sorr anc Lare:
nf t-;l'r-ra .

ht, gms:
ci- ar- i r-r .

in2
hi 'i n .

riorrc=co ir" hainlrf in.
, a^r I

is:u::e :
Aarrqi trr nrf -svrau+ eJ | .Y-* .

Aenc'i f rr nnf -u9jfu4u.J'.ts-..

ra'tio:
Lu::at ion:

Initial
r204 .390
vv5. s6u

0.000
12'44 .4

2 .846
6.362
5..S00

2l_.0
L1,+. ..t
LAz .8

0.6219
JV.4

Saturated

2 .824
o.zo+
r 6Anf,. OUU
0.000

zz -+
L27 .7
1AA A

n qq6q

I-UU. U

t, lnar
L229 . 13 0
995.360

0.000

23 .5

I Tegb; Read.$;ngs Daba for Spec:imem ffio. 1

-]Sia,rriration dial consLant= 1 i-n per input. unit
l Primary load ring constant= 0 -72 1bs per input unit
| ;'lconoary load ring constant= 0 1bs per input unii
- .rossov:r read'ing for secondary load ring= 0 input units
-t4embrane 

modul-us = 0.1-4000 kN/am2
Itn{em.i:::ane chickness - o.orz cm
t lel1 pressure = 6.94 psi = l-.00 ksf

daik ire=*rr::* - 0.00 ps;t a 0.00 ksf
lri:ective conf ining streLs = 1.00 ksf
! ;rrain rate, ?/min = 0.33

rAIL. STR.ESS = 1.58 ksf ac reading no. 26

- ULT. STRESS * not sel"ected

I

I

I

l,un 3-c4-1043 LAW ENGINEERII{G AND ENVIROMviEI\TTAIJ SERVICES FOSS ]1,8



Test Readiags Daba f:or $pec*men $o. I
Str.ain Deviatar Principat Stresses P rsf A ksfftp{

Diai
,Uni tr

Load load

Diat tbs

Units

Def.
in

l'r o.oooo oi"ooo o.o o.o

-,,r G-oloo o.o1o 1o.B 7-2

2 0.0200 0.020 1?.0 8.6

I t- o-osso o.o3o 15"0 to-B

! t, o.naoo o-o4o 16.9 11.5

5 0-0500 G-050 18.0 13-0

I o, u.oaoo o-060 20.o 1t.t1

I T s.o7oo o-o7o 22-o 15.8

i":8 6.080s 0-080 e4-0 17--3

- I 0..0900 0.090 25.0 18.0

I io o.1ooo o.1oo 77-a 1s.4
I rr o.15oo 0.150 35.0 zs.?

\? 0.2000 0"200 /,2.-0 30.2

l t, o.2soo o"z5o /.6.0 33.1

! i4 o-ioo8 o"3oo 55-o 39.6
':i5 0-3500 0.350 61 .0 t13-C

I 16 0.400s 0.400 '68.0 49.0

l"t7 S-4500 0./.50 7t.0 51.1
r rB o-5ooo o.5oo 76-0 

'L.T19 0-5500 0.550 80-0 57.6

I ro 0-6000 0-600 88.0 a3.4

I zr o-6ioo 0.650 92.0 66-?

22 0,7000 0.700 98.0 .7u.6

I 23 0.7s00 0.750 1!3-0 ?L-2

l,Zt o.8oo0 0.800 '109"0 78'5

25 0.8500 0.850 115.0 B?.8

- 26: 0"9000 0-900 120.0 86.4

I

I

I

I

I

I

I

I

% Stress
ts{

0.0 0.00
8.2 'U;.17

0;3 0.20

0.5 0 .25

0,7 0.26
0.9 0.30
1-0 0.33

1.? 0.36
1.4 d.3C

':1.6 0.1,1

^ - A )Jt.t u.{t

2.6 0.56
3.4 0-67
4-3 0-73
5.2 0 . Bit

6"0 0.95
6.9 '! . 05

7.8 "1"08'

8-6 1.15

9..5 1 . Z0

10.3 1.31

11.2 1.35

12-1 1 .43

1Z-9 1.48
13-8 1.55

14.7 1"6?

15-5 1.68

ilinot l']a jor 1:B

ksf ksf Ratio

1 "00 1.00 .l.00

1:00 '1,16 1 "17
1 .U0 1 je0 1.2A

1 "00 1.25 1"25

1.00 1.a6 1.26

1.00 1.29 1.30

1.00 1.33 1.33

1 .00 1 -35 1.36

1.00 1-39 !.39
''! ,00 1 .11 'l .41

1 .00 1.14 1;11

1 ,00 1 .56 1 .56

1.00 1 "67 1.67
,t.00 1.rJ I.73
4.00 1 -86 1.85
1 "00 1.95 1.95

1.00 2"05 2.05
1,00 2.08 2.08
1.00 2.15 ?,15
1 .00 ? .20 2.20
1 . 00 2.31 ?-31
1"00 2.35 2.35
1.00 7.43 2j43.
1-00 2.18 2:49
1.00 2.55 2-56
1,A0 ?.64 2-63
1.00 2-68 2-68

1;00;: 0.00
1 "'08. 0.08
1.10 0.10

1.12 0-12
11a.nt?

1"15 0"15

1.16 0- 16

'1.18 0.18
1-70 0-20:

1.20 0"20

1 .?2 0:22

1.28 0-28

1.33 O4t,
1.36 0-36
1.43 0.13
1.t7 8.17
1.52 0.52

1 .54 0.54
1 "57 0.57
1.60 0.60

1-65 0.65
1.68 0.68
1.71 C.71

1.74 A,74

1.78 0.78
1 "81 0.81

1-84 0.&4

L**r*04-1043 LAi.{ ENGINEERING AI{D ENVTRONMEI{TAT SER.VTCES FOSS]J,8



I
I ir:eci men Parameler

irit- mni <:i. qn'i I rnr:l f .ar^.F,ir'-I.lt. crv soil a*d tare:rna- cr Eare:

Sp;eeitlue* Farirse'bers f or SBecimen $fo. ?

irieighc, gms :

liameier, in:
':. r^r:a i rr ? .

-;er aihi' "l n.:r4r9rru t zlt.

IItdriL L,ll=L,!CdbEr
-, M^r .,l- 11r-c!.
I- itsr 

^onc1i1/I r+! uef-s*L 7 /

llri/ Aanct i\/

-nh 
r ev4-v* uJ ,

---I',/C'r O l:atl-O:
I.t- K .5aturalton:

Ini-ui.al
rlub. _Lbu

996.830
0.000

LZ.Vb. Z

2 .8,46
6.362
5.920

al nAL.V

722 .0
:-00,. I

0.5530
85.9

Saturated

2 . B4:7
6.367
5.920
0.000

24 .5
LZ= . lr

1CI0.7
o .6544
100.0

i.'lnal
L2:4r$.'2:50

YYb. UJU
0.000

24 .4
naf.
Pvr.
nn€.v"- "

- Teet Readings Daba for Speeimen No. 2

I
)eforrnalion dial const.ant- 1 in per input unit

lFrima::y load ring consLant= 0.72 lbs per input unit
l:eccniary icad ring constant= 0 1bs per input unit
'::-cssover: reading f or secondary load ring= 0 input unils

Membrane modulus = 0.14000 kN/cm'?
fru=mb-::ane thickness - 0.aL2 cm
I:et] i:ressure = 27 .80 psi 4. oo ksf

*3ack |resr.rr* = 0.00 pui - 0.00 ksf
lEifectl-ve conf ining scress = 4.00 lcsf
l;traln j:ate, *lmin = 0.33
- IF-IL. STRESS = I .62 icsf ai reading no. 26

-r-l- 51i!:155 = not SeleCCecl

! .to. Oef. Dcf. Load Load Stnain Deviator Principat strasses
Dial. in Diat Lbs 7" Stress Minor Ftojor 1:3

I uni rs uni ts ksf ksf ksf Rat i o

I

P ksf A ksf

0 0.0008

I I l:llllI 3 o.oioo
I 0.0400

I 'u l llll
I 0.0700

I ;: :.ffi:
10 0.1000

I ;; l:llll
I fi o-z5oo

i./*,0-3ooi

I lr ilir:
!7 0,.4500

I i: :,n::
?1 0-6500

0"000 0.0 0-0 0.0 0.00 4.00
0.010 e0.0 14.1 a.z 0.35 4.00
0.020 zB.0 20.2 0.3 8.45 4.00
0.03S 3e.0 2i;0 0"5 0.52 4.00
0_040 34.0 24.5 0-7 0-55 1.00
0.050 35 - 0 25 ,? 0.8 0 .57 Lgo
0.060 37.4 26.6 'l .0 0_60 4.00
0.070 39.0 28.1 1.2 0,63 4.00
0.080 40.0 2B.B 1.4 0.64 4.00
0.090 4?-0 30.2 1.5 0.67 4.0c,

0. 1 00 43 .0 3',1 .0 1 -7 0.59 4.00
0.150 50.0 36.0 2"5 0.79 4.00
0-200 53.0 38.2 3.4 0.83 4.09
0.250 56-0 40-3 4.2 0.B7 4.00
0-390 5B.0 41-B 5-1 0-90 t.0n
0.35S 67.0 t8.2 5.9 1.03 4.00
0-400 7L.o 53 -3 6_B 1 .12 4.00
0.450 75.0 51.0 7.6 1.13 4.00
0 "500 T7 -0 55.4 8.4 1. 15 4,00
0.550 78.0 56-? 9.3 1.15 4.00
0 -6t0 Bz-0 59.0 1 0.1 1 -20 4.00
0.650 93.0 67.B 1 1 "0 1 _35 4..00

4-00 r -00 4.00
4.33 r -08 1-17
1.46 r"r1 4.?3
4.52 1.13 4.26
4.55 1.14 4.28
4:57 1- 14 ti -29

4.60 'l .15 4 -30

4.63 1.16 4.57,

4.65 1.16 1-37
4.68 1.17 4 -3t
4.6e 1-17 4.35
4.so r.2o 4.40
1.U 1.?1 t+.trz

1.88 1.VZ 4.44
4.90" 1-22 4-{+5

5 .03 1 .26 t, .52

5-13 1.e8 1.16
5-13 1.28 4.57
5. 15 1-29 1-5s
5.16 1.29' t+-58

5 . ?0 1 .30 {r;60
5.35 .1.34 4.68.

0.00
0, 16

o-?3

0.?6
o.?7
0- 28

0 -30

0.31

0.32

0.34
0.40
4.1?
a,44

9.45
0.51
nqe

0-56
n-57
0"58
0.60
9.67

I ron= -a4-'043 LAW SNGIISEERTNG AND ENVIRONMHNTAL SERV]CES FOSSII-,8



l-'" fii; 
.1;"

Uni ts

0.7000 0*700

0-7500 0.7J0
0.8000 0.800

0.8500 0.850

0.?000 0.900

I

| *'u,u= * u4 *r-s43

98"0 70-6 1 1.8
10ff.0 7?.0 12.7
108-0 77 -B 13.5

1 10"0 79;? 14,4

117.0 44.2 15"U

4." 00 5.t 1 1 -35

4-00 5.13 ,1 .36
4.00 5.5e 1.38
4.00 5.54 1;58
4.00 5.62 1.40

Specimen No. 2
P, ksf 0r, kst

/+,71 0.70

4.-71 Q,:71'

4076 0..75-

4.77. 8.77:
6 . S1 0i S'l'

fest' Readings Daha fnr
Load l-.osd strain Fevia.tor Frinc,ipat $rr:esses.

Diat lls % Stress Hinor Hajor 1zt
Units ksf ksf ksf Ratio

t::
,?tt

l;:

t.{ I

t.41

1 .53

LOZ

I
I
T

I
I
I
I
I
I
I
I
I

I

LAW EIdGII{EERING AI{D EIIVTRONMENTAL SERVICES FOSSiLS



I
I
I
I
I

i

I

Specixren Paranetens for Specimen No. 3

Spe,cimen Pan'a,rneLer
Wt. moist soil and ta::e:
wr - etrv soil and tare:**J

l{c . of tare:
ri?ci c}lr rri"nq.

' 
3!rrv '

f! r:maf ar- i n.g:$t'luuv4,

Ar:a, in2:
lJeiryi-.r in.

| 1-+ '

n'T.^- 'i----a-na in -lroinht- in.!!El sL9!st*JU rrr rr!J:,raL,

?; lvioisture;
rTo{- Aanci i-rrgef.a* b.I ,

T'tr-rr rianqi 1-rr
"-]'gv.]v*LJ,-rin'i rl r-= l- 'i n .

t; Sacuration:

nnF.
-vv-.
nnf._v"-.

Initial-
r-:206.450

997.0?0
0.000

lzub - 5
2," 8.49
6.3?5
s_8'00

2a.'o
LAg.J
102.?

0 .6225
9,0'.1

Satufated

t.869
6.463
5.800
0.000

aA 1z= .3
";-LZ3.O
101.3

0.6450
100.0

b'l_naJ
LZ3J.JbU
99?.0?0

0.000

I Teat Re*dings Data for ifipecimen 'No. 3

I )afcrmation dial constant= 1 in per input unit
lPrirnary lc,ad ring constant= O.72 lbs per input unit
lseccndary load ring constant= 0 lbs per input unit
r:rcsso\rer reaoing f or secondary load ring= 0 input unit.s

,Fleinbrane modulus = 0.1-4000 kN/cm2
lMenrlrraa.e thickness = o.aaz cm
I:ril pressure = 55.50 psi =

15f iective conf ining stress
I
- latL,, srRESs = 2.26 l<si aL

,ll,T. STRESS = noL sel-ected

: :: 4 ta n1-€. e qr 1l_A
-Jq!r\ v! uJd ur'- 0.00 psi =

| .9Y t(Sr
0. 00 ks,f

7 .99 ksf

reading no. 26

Principal stresses P ksf 0 ksf
Minor l4ajor 'l :3

ksf l'.sf Rati o

1,". o*r.
Diat

I 
units

na{ Load Laad Strain Devi ator
Dial Lbs 7i Stress
LJni trs ksf

0
:,1

7.

,4

5

7

I
:9

lu

11

1a

1l
16

1B

)n

I
t
I
I
I
I
I

0-0000 0.000

0.0.i00 0.010

0.0400 0.020

0.0300 c.030

0.0400 0.040

0.0500 0.050

0.0600 0.060

0"0700 0-070

0.0800 rri.0B0

0,0900 ,0-0q6

0.1000 0"100

0" 1500 0.150

o.eq00 0-e80

0.2500 0.250

0.3000 0.300

0-3500 0.350
0./"000 0.400

0.4500 0.150

0-5000 0-500

0-55C0 0.550
0-6009 0.500

0.6508 0.650

0.0 0-0 0.0
31 .0 22-3 9.2
3&.0 ?7-4 0.3
39.0 28.1 0.5

40.0 28.8 0.7
1Z-0 30.? 0.9
14.0 31 .7 1 .0
45.0 32.4 1 .2
t7.0 33.8 1.4

48.0 34.6 1 .6
49.0 35.3 1.7
55.0 39.6 2.6
63.s 15.1 3-4
71,0 5'1.1 4.3
77 .O 55.4 5 -2
84.0 60^5 6.0
91.0 65-5, 6-9

100-0 77.0 7-8
106.0 76.3 8.6
1 12-0 80"6 9-5

1 Z0. 0 86.t1 10 - j
133.0 95"8 11.2

7.99 7 -99

7.99 8.49
7.99 8.60
7.99 8.61

7 -99 8.63
7-99 8-66

7 ,95 8. 69

7 .99 8.71

7 -99 8-74
7.99 8.75

7 -99 8.76
7.99 8.85

7 "99 8;97
7.99 9.08
7 .59 9.16
?ao oaA

7.9q 9-31
7.99 9-47
7.99 9.55
7-99 9-62
!.YY Y-rC

7.95 9"89

1-00 7-c9 0.00
1.06 8.?4 0.25
1 "08 8.30 0.30
r.cE 8.50 0.'31

1.08 8.31 0.32
t.c8 8.33 0.33

1.09 8.34 0.35
t.09 8.35 0-36

1.09 8.36 0"57

1.09 8.37 0.38

1.10 8.38 0.39
1.11 8.42 0,43
1.12 8,48 0.49
1 ":14 8"5t' 0.54
1.15 8.58 0.59
1 .16 8.63 0:63
1-17 8"67 0.68
1 - 19 8.73 0.74

1 -19 8.77 0.78
1"20 8.81 0.81

1.22 8,85 0.86

1.24 8-94 0.95

0. 00

0.50
4.61

u,oc
0.64

o.67
0.70
u.f I

v. t4
6.76
n 7'1

0"86

u-vu

1.17
1.27
1.36

1 .48

l.))

174

1.89

i c43 * o4 -104 3 LAW ENGINEERTI\iG AND ENVIRONMENTA], SERVICES FOSSII-8



J'':;1;
Uni tg

D€f.
i-

0"7000 0.700

s.7500 0.?50

s.8000 0.800

0-B500 0.850

0-9000 0-900

I
l rou**c4-r.043

138.0 99.4 12" t
142.A r0e-2 12.9

147.0 105.8 13.8
157.0 113-0 14.7
167.4 140.2 ,15.5

7.99 9.94 1.?4

7-99 9.98 1.45

7"99 10-02 1.25

7..99 10. 14 1 .27
7.99 10.e6'q.28

Speeime:r bI6.. 3
P 

j kg,f O' , ksf

8-er t-97
B.9B &r.99

9-01 1.02
g -07 1 "fl7
9.12 1.13

Test ReadinEs Daba for
Lcqd L,oad Strtin 'beviator rrincipat stresses

oial. tbs iA stfess !4inor t*lajoc 1:3

uni t6 ksf ksf ksf Rati o

l::

lil
I
I

'1.95

1 "98
1.U5

a. l5
2.26

I
I
t
t
I
I
I
I
I
I
I

LAW E$GINEERTNG AND ENVIRONMENTAL SEP.VICES FOSSlLS



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

n'.4

-1 .5

,1 .8

1,5

1,2

o.e

O.4

o
4412

A.>rioI 5lrain. L

3.6 ,5. +
Norrnol Stress,

i'-1

,n
di
qr

(f:

!

,l)

{ii

.{n

tJt

{)
,J)

i.t!

o

.!

'lJg

.7 1 g.o
ksf

18

SAhlPLf NO. :

)
H
t--
Hz
H

&iA]tER"-CONTENT." X 1E:.O lS-0 1E.,f)
DRV DENSITY, p:cf 102 . g 1C10.4 'lo2 

,

SATURATION. % S?.3 7i.3 31.B
voID RATIO 0.614 0.634 3.819
DrAh,lETfR , in 2.AZ 2 .84 ?...85
I-IEIGHT. in 5"S,9 6.Oi $.frV
WA:ffR CONTEI\IT. Z 23.3 2+.1 23.2
DRY DENSTT\', pcf 102. 5 1C 1 .3 1Cli .7
SATURATION, % 10O.O 10C.O lCiC]"O
voID RATIO A.A21 0.5-+C O 617
OIA|,,fETER, in 2.85 2.8) !.1-1-
i'][IGl-iT. in 5.83 6.C1 1i7

F
tfl
td
F
F
.d

S'. ro in ro:te , %/mi n

BACI( FRISSURI , lcs f
^--^;,.,--a'F | | ":HF cl\t tHr t.+4r"D I

FAIL. STRfSS, ksf

ULT. STRESS, ksf

01 FAILURE, ks I'

<)3 FA,ILURE , ks f

u _ J_1 u. *ri u. -l-l

0.0 D.o c1,0

1.O 4.O 5.t
i..a 1.4 /.+

2.4 5. + 1C. +

1-O 4,O E.D

CLIfl.lT: TVA

ROJECT: Asj:i Dis.posoI Arecs * TVA GoIlrrtir-,
Fq.ssil Plont.

Ai'4PLE LOCATI0F{: A-9 Eti t k @ O'

l^io.: 30.13:O4jlO43 DATEr 1O-Ol -O'1

TRII\XIAL S|{EAR 
"HS-T 

REF'O'$T ,

ENGINEERING AND EN\fiRONMENTAL SERV]-CES

?\qpE i)F TrST:
Unc.cn so I i ds',: ed U nd ro i ned

SAI'/PLC ?YPE: Remo lded Sons I e

DESr-RIFTIOIi: Li ght-Brov.,n S i I ti.
e .t rsy i C!*)

_L: ).3 fJt_= icl i.l^= lL,l

SF'frjtFIC TIRAVIT\'= 2 .66
ft:L,i.A,il.:5: Fiernc ldeC tc 93Z' fvlDD @

Opt-inrum lvloisture Conten,,t of
Sicnccr"c Pror:t<ir (Sciuroted
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I
I
T

I

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

,"1il

,y'

/

&'l

$1
.U

lJ) rJ
J

{l

'':
{}n

2.3

? {1*

il .5

i.!1

!-),3

2.5

1.5

1.O

CI.5

n. 'f, o.c
IJ .'L

'79

2.5 2.5

,n
$
u
L

iA tt
*{

0

',:
-.J

,JJ

2.O

l -3

1Cl

O,5

,-o

1.5

'1 .O

o.5

a.].o 0.0

32

a
!

3,'2" 4.8 8.4
p, l<sf

indicr:tes end rJirrdicctes Peck!tress Poths: +
,ll'er' t: T\/.q

?rzjzc-.'. .r.sh Di=posol Arecs - TVA. Gcllotirr Fossi
Locoiior,r A.-Q Bult,' €,t O'-.I5'
7i te'. FCSSILT Pr":ject i:la.: 3Oa3-O4-1013

t Plont

IJrl
_-J:

/

Fig. No.:

B.O €1 .o



I
I

= 
..., .,.... . ...... ffi""''' .."-'-"-'*

I TRIAXTaL COMP"R ggrolir THST 10-04-2004r Unconsolidaled undrained 5:50 pmIr
:!:::|: :: .. . .

trr*u, 1o-,01--04
'JlienL; r'/A

P:ioject and Sasrple Data

lProject: Ash Disposal Areas * TI'YA Gallatin Fossil Plant
Iiample focat.ion: A;9 Bulk @ 0|*15'

r:mn'l c dr=crription: L,ight.-Brown Silty Clay (Clr)
- ---J

lRema::ks: Remolded Lo 95? lilDD @ Optimum MoisLure Content of
I Standard Proct.or (lsauurated iiU)
-lig :'ro. : 2nci page Fig no. (if applicable) :

lyce cf sample: Remolded Sample
lspecitr-c grlvitlr= 2.66 LL= 38 PL: 18 Pr= 20
!i'est rnethod: Corps ,of Eng- - saLuration aseumed

I Speciuten Para.rnet,ers fb:r S.Slecimen No. I
Qn=e i mon Ear^=mol- *ar

-'W:-. moisL soil and ta::el::*' "-"*-- T;l1{: . d::l' soil and Eare:r.
- 

rl- 
^f 

r 2l-F .

ri'leight, Eins:
l.Diameter, in;
I Lrea, in! :

-Ic-1 ryht in.rr'*d:j,ie,

-.tr'l,=l- 
.lprrea qo i n hc i rrhfrrruu Jrr rrer=rrs,

I k iuloisture:
-d*r nen.qir-w. pcf :ve44v - 

eJ t

- 
D::1' dens i EY, Pcf :

-IT?n,: .l 1-=F r /t,.r vv+
I e Satruration:

lnitial
: LZUJ.J/U

I n11 ?4n
0.000

L203 .4
2 .845
b . J:: /
5.890

in:
I q ll

r?..,2 - 4
L82 .9

0 . 5l_40
dz .3

Saturated

2 .85L
h <x <

5.890
0.000
23.3

L26 .4

0.6206
1nn n

L,247 .220
r_01l" .244

n nnrtv. vuv

Test, &eadings Data fo:r Specimea No. 1

I- Deiorrnation dial constant= 1 in per input unit.
-P::irnarlr Joad ring constant= 0.72 lbs per input unit
! secord.a::y l-oad ring constant= 0 lbs per input uniL
r:r:csscrrer reading for secondary load ring= o input units

J'{emb::ane modulue = 0 .14000 kN/cm'z
ll{embrane thickness = 0.01-2 cm
I :efi pressure = 6.94 psi = 1.00 ksf

Eack pr:essure * 0.00 psi = 0.00 ksf
lEfie:tive confining sLress = 1.00 ksf
I Strain rate, "</mtn 0.33
- F&rL. s?P,Ess = 1 .3 9 ksf aL reading no. 25

UL'l:. ST ESS = :1oL selectedI
I

I

I
I

f ron3-c4-r-043 LAW ENGT}IEERING A?{D ENVIRONMENTAL SERVICES FOSSTLT



U

1

2ll

J'

I

I
I
I

.oe-f . oeJ. Logd t6ad
$iai in Diat lbs

tlh: tE unr-'ts

Tesf' Readings: Data fsr
Strein o.eviator Prir-ri.pal S'tnss-ses

fi $tress I'ii:riar l4a j or ! :3
*sf ksf ksf Rati'o

Sp'ecimen No. l-
'P ksf 0 kaf

1.00 0.00
1.O7 0"07
'1.10 0.11

1."13 0- 13

1.11 0.'15

1 .18 0.18
1 - 19 0.19
I "21 A:21

1.22 4.2?
1.?3 0-23

1 .24 I -24

1.?4 0-25

1 -30 0;30
1.33 0.33
1 -k1 0.41

1 .A4 0.44
1.46 0"t 6
'1 .47 A.t 7

I "19 0.49
1.51 0-53

1.58 0.58
1 -58 0.59
1.59 0.59
1.59 0.59
1,.65 0.65
1.69 0"69

1.69 0.69

s,s0s0, ,0r00u

o.lirco u.oro
0.02c0 0.020

0-0300 0.030
0.0600,0"040
0.0500 0.050

0_ G600 0.060

o.o7ob:' :0-t]70

0-080s 0,,fi80

0.0900 0.090

0- 1000 0.'180

0.1500 0.150

0.2000 0.200

0_2500 0"250

0-3000 0.300

0-J500 0.350

0.4000 0.400

0.4500 0.450

0.5000 0.500

0.5500 0-550

0 .6000 ,0'.600

0.5500 0.650

0.7000 0- 700

0.7500 0.7i0
0-8s00 0.800
0-8500 0.B50

0-9000 0.900

0:.0 ,0.0 0.8

9.0 6"5 8.2
'13"0 p.4 'o,t
1d. 0 {:l .5 0".5

1:8.6 15.0 4.7
2?*,0 15.8 0.8
21.0 17.3 1-0

26.0 1B-7 1.2
'2810 ZA-Z 1.4
z9.o *o.9 i-g
30-0 Tl;6 1-7
31.0 27.3 2"5
38-0 27 -4 3-4
42-0 30.2 t,"2

53.0 38,2 5.1

58.0 41 "8 5 -e
,61 .0 43.9 6.8
6].0 45 _t, 7.6
66.0 47-5 &-5

7Z.A 51-8 9.3

8G;0 57 -6 10.2

81'.0 58.3 11.0

82.0 59.0 1r -9
85.0 59.8 12.7
93.0 67.0 11.6

100-0 7?"0 14,4

101 "0 72.7 15;3

1.!0 1.00 r.00
1 "00 1.15 1-J5

1,00 1 -21 1.21

1.00 1.26 1-26
1 .00 1 .29 1 .ZC

1 .00 1 .31 1;35

1 .00 t:.39 1.59
1.00 1,42 1.t'2
1 "00 1;!r5 1..45

1 .08 1 .46 1 .,46

1.00 1 .48 1.48

1.00 1.49 1-49

1.00 1.60 1.60
1.00 1 -65 1"65

1.00 1.82 1 -82
1 .00 1 _89 1 -89
1 ;00 1.9? 1.92

1 .00 1.,94 I "95
1.00 1.98 1.98

1 .00 2-06 ?,96
1.00 2.17 2.1V

1.00 2.17 e.17
1.00 ?.17 2.17
1.00 2. ?8 2;18
1 . 00 2.30 2.31
1" 00 2.39 Z-39

1 .00 2-39 a-t9

0;00
0;15
0;Zl
o-26
0. a9

0.35
nla
u -qa

0.45
0 .46

0-48
0 -49

U.OU

u-o)
0.82
0-89
u.tt

0.95
!.98
1 .06

1 .,17

1 .17

't .18

t.Jl

1.39

r.39

.f.

n

tu

1?:

r1S
I17
r'1'&

19

lzn
lar

,zz

-?3
!2t

2i

a'"
I

I
I
I
I
IIt

I
I
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I
gpesimen Farametere for Fpecimen lt$o ' ?

I- Specimen Pararneter lnit al Saturated Final
L249 -740-r.il- i+;; o'r .*ni 1 and tare : l-l- 9 6 . 32 0

-iryL " tll('JJbL Fvrr cris eq!u'

l'lr. drir soil ,and tare: 1005.3,1-.0 L005'31-0
llt. of-tare; 0',000 0.000

1195.3ti*:-chc , gms-:

lni.ile-,*=l in: 2 .843 2. 831
I*i:ea, in2: 6.348 5-297

6.008 6.008.iergnl., in:
rll.i€t 'l=r.r-s:qe ':'^ L^j-l.F jn: 0.000*--- ].n ne-LgrIL, in:
I ; Hcisture : l-9 . 0 24 "7 24 ' 3
- ;ut densicy, pcf : l-19 ^ 5 l-25 .6

-lry densiry, Pcf : 100-4 10J- .2
I'icii ::atj-o: 0'5537 0-6403
I f Saiu::aLion: 77 .3 l-00.0

Test Readiags Data for Specimen Ne. ?

I
Jef.-r-rmation ciial const,anL- 1 i:a per input unit

1lr:-rna:y load ring constant= 0. 72 fbs per in5:ut unit
l;econdary load ri.ng constant: 0 ibs per inpuc unit
r ]ro*=over ::ead.i-*g fo:: secondary load rinE= 0 input units

Iviembrane modulus = 0.l-4000 l<N/cm2
lr{enb::ane thickness = o .012 cm
I :ei1 p::essure = 27 .80 Psi = 4 " 0o ksf

*}ack pressure = 0.00 psi" = 0.00 ksf
lilffective confining stress = 4.00 ksf
l;c:-ain rate, %fmLn = 0.33
- iA.It,. STR.ESS * 1.40 ksf at reading no. 25

-tlLT. STRESS = $ot selected

I t". o"f. Def. load Load stf€in Devistar

Dial in Diat lbs % Stress

I units units ksf

I
0.000 0-0 0.0 0.0 0.00 4 -00

0.010 18.0 13.0 0.2 0.30 4-00

0.020 22.0 15.8 0.3 0.36 6.00

0.030 ?5.S 18.0 0"5 0.41 4.00

0.040 28.0 20.? 0-7 0.46 4.00

0.050 ?9.0 20.9 0"8 0.47 4.00

fl.060 30-0 71 .6 1.0 0-49, /*.00

0.070 31.0 22-3 1.2 0"50 4.00

0.080 31 .0 22-3 1.3 0-50 4-00

0.090 33-0 23-8 1 '5 o-it+ 1.00

0.'t00 35.0 25-Z 1.7 A-57 4.00

0.150 r.0-0 28.8 7., 0'64 4-00

0.200 4&.o 33.1 3.3 0.73 ,4"00

0.250 50-0 36.0 4.2 O.79 4-00

0-300 53.0 38.2 5.8 0.83 /.-00

0.350 56.0 /.0.3 5.8 0'87 4.00

0./.00 62.0 't;t "6 6.7 0.95 4.00

0./.50 66-0 17-5 7.3 1.01 4.00

0 . 500 69.0 t 9 -7 8-3 1 .04 4. 00

0.550 70-0 50./' 9.2 1-05 l;,00

0.6G0 73"A 5?.6 10.0 1.08 4.00

0.650 80.0 57.6 10.8 1.17 4-00

Principal stresse$ P ksf o ksf

$linor Major 1:3

ksf ks{ Rat i o

4.00 1.00 4.00 0.00

43A 1.07 4.15 0-15

4.36 1.09 4.18 A;18

4.41 1 .10 4.21 0.?0

1 .16 1 .1 1 4.23 0.23

1.18 1 .12 4.24 A.?t,

4.49 1.. 12 t--ZS A.24

4.51 1.13 1.26 0.25

1 .51 1 .13 1"26 0 - 25

4.54 1.13 4-?7 A.27

4-57 1.14 1.29 0.28
t, -65 I .16 4.32 t-32
'4.74 1.18 4.3? A37
t, .79 1 .20 4 .4A 0. 39

/,,83 1 "el 4.42 0.41

t.87 1-ZZ t+.44 0"/+3

4.96 1-e4 L-48 0-48

5.,01 1.?5 4.51 c"50

5.04 1-26 t,-52 0.52

5.05 1 .26 4. s3 a -52
5.09 1.27 4.5t+ C.54

5.18 1.29 4.59 0.59

0 0.0000

- 'l 0.0100

I 2 0.02s0
I i o.o3oo

1 0.04G0
I E n. nEnrtI
I 6 o.0560

7 0.0700

I B 0.0800

I e 0.0e00
10 0.'1000
rr fl n<nn

I n o-zooo
I r3 o-2560

14 0-3000

I ;: l:iil:
17 0-4500

- 18 0.5000
I 'r9 0-5500r,zo o-6eso

re1 0.6500

t ii,43 -04 - 104 3 I,AW ENGINEERING AND ENVTRONMEh}TAL SERVT'CES
i^n.tTf -tst t\: | |, /
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t*' ou*i

Uni ts

Test Readi:rgE D,ata for Spec{men $[o. '2

Def;, Load Load $traih Devll€tqr lerincipg,t Stnes'ses. F ksf q 
'ksf,

in Fiai lbs % Stress ilinor Ma,jor 1 i3
tjni ts; ksf ksf ksf Ratio

lr
l;:

t].70j60 0.700

s-75s0 0.750

0.8000 0-800

0.8300 0.850

S;S800:0.900

I
I uouu-04-r-043

B2-0 59r.0 11 .7
85. o 6i "e ,t2. s

'87. 0 62.6 1$:.3

c5-0 68.4 1I;-1

100:"0 .72.s 15.0

1-19. 4.00 5.20 1;30

1"?E, 4.00 5"23 1.31

1,24 4.00 5.24 1.31

1 .'34 4 .00 5 .35 1 -34

1./.0 4.00 5.10 1.35

t .60 0.68
4.62' 0.$,1

4.6a 0-62

4-67 g-67

4 "70 0" 70

I
I
I
I
I
I
I
I
I
I
I
t
I
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I
I $pecsxren" Fa.ra'neterE 'f'or S;PeeExealNo" 3

Ir 
€n._+r::i men Pa,rarnete:: Initi:al SaLurat.ed Einal

-r^ii . 
-'-.;;;;-;""1;-;;-;;'* 

' r.i;;:80=0 1236 "B7o
l'{*,' crry sail and, Lare: 1"004.030 1004 .03,'0
Iit. of Lare; 0.000 0.000

tr{eighc, Erns : 1194 . I
fr;iame:er, in: 2:.845 2.843
lir.=a, in2: 5.357 6.347

5.86? 5.867,le i grn: , in :
n1-F .a-^^-^----i n lreiohf . .i n: 0.000

-1\lgL 
J-L-rEClizg fll lrErYllu, rfl .

I t lici stur=: i9. O 23 -Z 23 '2
t? 'let densiiy, tr)cf r 122.A L26 '5

-fry densiLy, pcf : 10,3 . 6 LO2 -'7

f.roia ratio, 0.6L92 0.5167
I t saiuration: 81.6 l-00.0

- Sest Readings Data for speeimen No. 3

II lefo::mation dial consLant= 1 in per input unit
-F:-imary l,:ad ring consLant= A."72 lbs per input unit
! -leco:rdary load ring constant- 0 lbs per input. unic
I l::csscver re,ading for secondary load ring= 0 inpuL un'its

l{embrane modulus = 0.1"4000 lcNlcm2
lr{emh::ane Lhickness - 0.012 cm
I :et i Dressure :j, 55.50 Psi -
' .Sack pt:essure = 0-00 psi =

Strain Deviator
% Stress

ksf

7 "'99 ksf
0.00 ksf

7.99 ksf

reading no. 25

Pri.ncipat stresses
Minon ltajor 1:3-

ksf ksf ftatio

7 .99 7 .99 1 .00

7"99 B.3B 1.05

7.99 8-50 1.06

7.e9 8.58 1.07

7 "99 8.6'1 1 . s8

7.99 8-67 1.09

7.e9 8.69 1.09

7,-99 8"77 1 .10

7.99 8.78 1 .',10

7.99 8.81 1- 10

7.99 8-83 1;10

7.99 8.90 1.11
'7.99 9.AZ 1.ll
7,99 9.21 1-15

7.s9 9"34 1 .17
7..99 9"51 1-1q

7.99 9.58 1.eS

7 .99 9 -6? 1 .40

7,99 9.71 1 .27
'7."99 ,9;95 1Je4

7|W ''1,0-05 1.76
7.gs :1s.00 1.?5

P ksf a ksf

tEffect.ive conf injrrg stress =
I ;,train liate, */min = 0.33
- IAri. srRESs = 2 .37 ksf, at

ULT. STRHSS = ilot select,e'dl;
I

Load Load

Diat Ibs

Uni ts

Sef, Def-
Diat in
tini te

I
I
I
I
I
I

0 0-0000

1 0.0i06
2 0.02c0

I 0.0300

4 0-0400

5 0-0500

6 0.0600

7 0.0700

I 0.0800

I 0-0900

1 0 0.1000

1 1 0.1500

12 0.?AB0

13 0-2580
'14 0-5408

15 0-3500

16 6-4000

17 S.4500

1g 0.5000

1,9 0.5500
gs. c-6000

2.1 ,fl.6500

0.000 0-0 0,0
0-010 24.0 17.3

0.020 31.0 22-3
0.030 36"0 25.9
0_040 38-0 27.4

0.050 12.0 30.2
0.060 13.0 31 -0
0,070 48.0 34.6
0 ..080 49 .0 35.3
0.090 '51 -0 36.7
0-r00 52.O 37.4

0,,150 57.Q 41 ;0

0.28S 65:" 0 46-8
0.250 78.0 56.2
0,_300 87.q 62-6
0.550 99.0 71 .3

0.406' "lgt ,8 74.9

0.450 108-0 77.8

0"500 1 i5.0 82-8

0.550 1i2-o 95.ti
0.600 'T40.0 100;8

0.654 138.9 99.4

0-0
n)

0.3
n(
0.7
0.9
t.u
1.2

I.ai

l.o
3.4
/+-3
qt
6.0
.AA

7,7
.'-J

9.,t+

18.7
11.l|

B-00

0.39
0.50
0-59

D,62

0-68

0.70
u.I I
a,79
u -6t
n .R?

0.91
tn?

1_22

1.:3:5

1.5?

1 _5E

1.63

1.72

1.95

2,CS
2 nrt

7.99
8-19
B.?4

8.26
8-30
8.35
B-34

tl-Jat

8"39

8.48
8,41

B;45

B;50
8.60
L47

8.75
8.78
8.81

8- 85

E.YI
9.0?
SrfF

0,00
nrn

a"z5
n?o
0.31

0.3t,
0.35
0"19
0-39
0.41,

G"{2
0.45
0.51

c.61
a-67
0.76
s.79
0 .81
nq4

0.98
1 .03

1- 00

t 3043-04-1c43 LAW ENGTI{EERSNG A}TD ENI/IRONIqEN?AL SERVICES FO.SSlL7



Lcsd

0i aI
Uni tsl-"ffi,

Sef.
i^

0"7000 0.700
0.7500 s.750
0.8000: B-80n

o.BFoo'Grg5o
0-9000 0.q00

141 -0 101.5 11.9
'151.0 108.7 12.8
165.0 118-8 13"6

\7fr"0'122-/, 14.5

176.A Xle.4 15.3

?est Readings, Data for Speci:rren Nc. 3

Lqad $t!:ain Devistor.Fr'ingipat strEsses P ks,f Q ksf

tbs ,{ strcss t{t,nor fla jor t:5'
ksf kst ksf Ratio

lx
.24

t::

2103 7.99 10"02 1 "25
2- 15 7.99 10.14 1.27

2-33 7.99 10.32 1.29

?-37' 7-99 1A37 1-3G

Z;35 7-;99 10.34 1"29

t.sj 1.01

9.07 1.08

9.16 I - 16

9. tB 1.19

9.17 1.18

!
I
I
t
I
t
I
I
I
I
I
I
t
I
I l,n*e-*d-1843 LAW ENGINEER.ING AND EIWIROATIqENTAL SERVTCES FOSSItT





I
I
I
I
Ir
I
I
I
I
I
I
I
I
I
I
I
I
I
I

C)

Y

a
@
(.)

a

o
oc
a

12

Toto I Normo I St ress, ksf
Ef fect i ve No rmo I St ress , ksf

18t5

9.O

7.5

)t
I

.:=:g
-'i- l- - ":-'

f--"-
,'ti

Ji .' t-'ai

-')."
----r"" t).1'

.{.; ,

"i/":'
{i

o 4 B 12 16

Axiol Stroin, %

AA.^'
-\l

;
act 4.5

a
L-^

o J'v

,9

o1qo

TOTAL EFFECTIVE
')t-:

C, ksf O.94 O

+,deg 13.I 33.o ''''',/ -'

"';,-:TAN d O.23 O.6s
i-T--ffi

.........1...4.

'', "i -'

ia.:.. ;x,y

t:t:/ '-i 1' --i-:"I ''-

....:. :-l /

....'.. .,2...:....{fr
'''''i- I i' I

' j/i\" ''

-:\:l
''4 i;t-',
,-r...!...+.-i \l i\ ..; ...i....rI

I
.1. L.

t.i,;:f;1, ti

SAMPLE NO. :

WATER CONTENT, % 19.4 19.4 19.4
DRY DENSITY, pcf 99.7 99.3 99.6
SATURATION, % 79.9 79.1 79.6
voID RATIO 0.634 0 .640 0.636
DfAMETER, i n 2.A4 2.8+ 2.44
HEIGHT, in 5.93 5.91 5-9O

J

H
t---
Hz
H

WATER CONTENT , % 2+ .4 23 .9 23 .3
DRY DENSITY, pcf 99.5 1OO.4 1o1.4
SATURATION, % 100.o 100.o 100.0
vorD RATIO 0.638 0 .623 0.607
DIAMETER, in 2.A7 2 -A5 2.A2
EIGHT, in 5'A4 5.8O 5'90

t--a
U
F
F

Stroin rote, %/min O-17 O.17 O.17
BACK PRESSURE, ksf 7.2 7.2 7.2
CELL PRESSURE, ksf 8.2 1 1 .2 15 '2
FAIL. STRISS, ksf 3'2 4,3 7.2

TOTAL PORE PR., ksf 6-8 9.3 12.3
ULT. STRESS, ksf

TOTAL PORE PR,, ksf
STFAILURE, ksf +.5 6.3 1O-1

6gFAILURE, ksf 1.4 1'9 2'9TYPE OF TEST:
CU with Pore Pressures

SAMPLE TYPE: Remo I ded Somp I e

DESCRIPTfON: Yel Iow-Brown Sondy

Si lty Cloy (CL)
LL= 33 PL= 21 PT:12
SPECIFfC GRAVITY= 2.61
REMARKS: Remo I ded to 95% MDD @

Optimum Moisture Content of
Stondord Proctor

Fig.No-:

CLTENT: TVA

PROJECT: Ash Disposol Areos - TVA Gql latin
Fossil Plont

SAMPLE LOCATION: Off Site Borrow Somple ff2

No. : 3043-04-1043 DATE: 'l O- 1 1 -O4

TRIAXIAL SHEAR TEST REPORT

ENGINEERING AND ENVIRONMENTAL SERVICES
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-r
'/l

0)(')
L!.)
f0
(t!
Ulftsaa aL!
0-u

o0+
LOo.-(L>

c)

-oo
P

F

12.5

10.o

7.5

5.0

2.5

12 .5

10.o

7.5

5.O

2.5

o o o

5 1a 5

q)ff)
LU)
f,()
U)L
Apvot4u)
Ll
0-r

o()+

o.-0->
0)_U

P

F-

10. o

7.5

5.O

2.5

7.5

2.3

o

a

tr

o2

St ress Poths: I U LU | 

-

68
P, ksf

Effective--- End +

10

Peok O
Cl ient: TVA

Project: Ash Disposcl Areos - TVA Gcllolin Fossil Plont
Locotion: Off Site Borrow SomPle ff2
Fi le: FOSSIL11 Proiect No.: 3O43-O4-1O43 Fig. No.:

a

/1.

- l/JY
/l

._'7
/l
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TRIAXIAL COIIPRESSION TEST 10-l-l--2004
CU with Pore Pressures 7A:22 am

Project and SamPle Data

T]afo. 1O-11-04
Client: TVA
project: Ash Disposal Areas - TVA Gallatin Fossil Plant
Sample location: Off Site Borrow Sample #2
samile description: Yellow-Brown Sandy Silty Clay (Cl')
Remlrks: Remolded t.o 95? MDD @ opt.imum Moisture Content of

Standard ProcLor
Fig no.: 2nd page Fig no. (if applicable) :

Type of samPle: Remolded SamPIe
splcific gravity= 2.6r LL= 33 PL= 21- Pr= L2

rlst. method: Coips of Eng. - saturation assumed

Specimen Parameters for Speeimen No. l-

Specimen ParameLer
Wt. moist soil and tare:
Wt. dry soil and tare:
Wt. of tare:
Weight, gms:
^.: --^! ^- .i - .IJ-LdtilE Usr , ltl .

Area, in2:
l. ainht- in.

lrTa1- 
^aara:.qATrTaf rlanra: ce

? Moisture:
Wet density,
Dry density,
Void ratio:
% Saturation:

Init ial
LL] 4 .650

qQ? 7go
0.000

alnA nLL T=. I

2 .840
5.335
5.933

i- haiah{- in.rrr rref :rre,

in waler vol-ume ' cc i

19 .4
nnf. 119.1.YU! .

nnf . 99 .7vv!.
0.6340

tY.>

Saturated

2. Bs5
6.40L
5.933
0.000'-54.500

24 .9
123.3

98.7
n 6qng
l-00.0

6 .455

n no?
tr nnn

24 .4
LZ5.O

0 .6377
1nn n

Consolidat.ed Final
r ^a^ n/ nLZZZ. V+V

983.790
0.000

z+. z

I
t
I
I

Test Readings Data for Specimen No. L

Deformation dial- consLant= 1 in per input unit'
Primary load ring constant= 0.72 lbs per input unit
Secondiry toad ring consLanL= 0 lbs per input unit
crossovei reading ior secondary load ring= 0 input units
Membrane modulus = 0.1-4000 kN/cm'?
Membrane thickness = 0.012 cm
Consolidation cell Pressure = 56.90 psi
ConsolidaLion back pressure = 50.00 psi =
Consolidation effective confining stress =
Strain rate , tf m:n = 0.17
FAIL. STRESS = J.17 ksf at reading no. 26
ULT. STRESS = rot selected

8.19 ksf
7 .20 ksf

0.99 ksf

I
3043-04-l-043 LAW ENGINEERING AND ENVIRONMENTAI SERVICES E'OSSTT,'1 1
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No. Def. Def. Load Load

Diat in Diat lbs
Units Units

0 0.0000 0.000 0.0 0.0 0 - 0

1 0.0100 0.010 62.0 44.6 0.2

2 0.0200 0.020 75.0 54.0 0.3

3 0.0300 0.030 83.0 59.8 0.5

4 0.0400 0.040 88.0 63.4 4.7
5 0.0500 0.050 94.0 67.7 0.9

6 0.0600 0.050 100.0 72.0 1.0

7 0.0700 0.070 105.0 75-6 1-?

8 0.0800 0.080 108.0 77 -8 1 -4

9 0-0900 0.090 1 1 1.0 79.9 1 .5

10 0.1000 0.100 115.0 82.8 1-7

11 0.1500 0.150 1?1.0 87.1 ?.6

12 0.2000 0.200 131.0 94-3 3-4
13 0.2500 0.250 140.0 100.8 4.3

14 0-3000 0.300 1s2.0 109.4 5.1

15 0.3500 0.350 166.0 119.5 6-0

16 0.4000 0.400 168.0 121 -0 6.9
17 0.4500 0.450 178.0 12A-2 7.7

18 0.5000 0.500 185.0 133.2 8.6
19 0.5500 0.550 195.0 14A.4 9.4

20 0.6000 0-600 200.0 11/+-O 10.3

21 0.6500 0.650 205.0 147.6 11.1

2? 0.7000 0.700 213.0 153.4 12.0

23 0.7500 0.750 215.0 154.8 12-9

24 0.8000 0.800 2?1.0 159.1 13.7

25 0.8500 0.850 230.0 165.6 14-6

26 0.9000 0.900 233.0 167.8 15.4

Test Read.ings Data for Specimen No' 1

Strain Deviator Effective Stresses Pore P ksf a ksf

Stress l,|inor l'lajor 1:3 Pres.

ksf ksf ksf Rati o Psi

0 .00

0.99

1.20

1.33

1 .40

1.50

1 .59
147

1.76
1.82
1.89
2.03
2.15

2.51

2.64
2.72
2.84
?aa

2.93
z n{

3.01

3.06
3.16

3.17

0.99 0-99 1.00

0.71 1 -70 2.41

0.58 1.88 2.n
0.69 2.02 2.92
0.71 2.11 2.99
0.72 2-22 3.08
0.73 ?.32 3.16
0-75 2.42 3.23
0.75 2.46 3.?9
0.76 2.52 3.30
0.78 2.59 3-33
0.82 2.71 3.31

0.89 2.92 3.28
0.92 3.07 3.34
0.96 3.28 3.40
1.07 3.57 3.35
1.12 3.64 3.24
1 .14 3-78 3.32
1.25 3.97 3.17
1.30 4.13 3-19
1.31 4.19 3-?0

1.31 t+.24 3.23
1.30 4.31 3.32
1 .30 4 .31 3 -32
1 .30 4 -36 3 .36

1 .32 4 -trg 3 .38

1 .35 4 .52 3 -34

50.00 0.99 0.00

52.00 1.20 0.50

52.20 1.28 0.60

52.10 1.35 0.66

52.00 1.41 0.70

51.90 1.t+7 0.75

51 -80 1.53 A.79

51,70 1.58 0.83

51 .70 1 .60 0 .86

51.50 1.64 0.88

51.50 1.69 0.91

51 .?0 1 .77 0 .95

50.70 1 -91 1.02

50.50 2.00 1.08

50.20 2.1? 1.'16

49 -50 2.32 1.25

t'9.10 2.38 1.26

49.00 2.46 1-32

48. 20 2 .61 1 .36

47.90 2.71 1.42

47.80 2.75 1 .44

47 -80 2.n 1 .46

47 -90 2.80 1.51

47.90 2.80 1.50

47 -90 2-83 1.53

17.70 2.90 1.58

47.50 7.94 1.58

3043-04-r043 LAW ENGINEERING AND ENVIRONMENTAL SERV]CES FOSSILll
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Specimen Parameters for gpecimen No' 2

I
I
I
I
I

Specimen Parameter
Wt. moisL soil and tare:
Wt. drv soil and Lare:
T^Tf aF l- - ra .

WeighL, gms:
DiameLer, in:
Area , irt2 :

Height, in:
Net decrease
Net decrease
? Moisture:
Wet density,
Dry density,
Void ratio:
? Saturation:

Initial
1164.71-0

q7q d.'7n'

0 .000
la aA -

2.840
6 .335
5.906

.:- L^'i^Lts i-.-LII rlcryrrL I rlr.
in water volume/ cc:

1-9.4
nr-f: 118.6
nr-f : 99 .3.F.-*'

a .6404
'7Q 'l

Saturated

^ 
A--

b.JJO
- AA'

n nnnv. vvv

-48.500
24 .4

n

0 .6361
1nn nrvv. v

2.851
6.382
5.799
0.107
5.000

z3-Y
r24 .4
100.4

0 .6227
l-00.0

Consolidated Final
1_208.950

q'7 tr, a'7 0

0.000

I
I
I
t

Test Readings Data for Specimen No' 2

Deformation d.ia1 constant= l- in per input unit
Primary load ring consLant= 0-72 lbs per.input unit
secondiry load ring constant- O lbs per input unit
Crossovei reading ior secondary load ring= 0 input units
Membrane modulus = 0.14ooo kN/cm'?
Membrane Lhickness = 0.012 cm
Consolidation cell pr€ssufe = 77.80 psi = 11.20 ksf
Consolidat.ion back pressure = 50'00 psi - 7 '20 ksf
Consolidation effeclive confining sLress = 4.00 ksf
Strain rate, %/min = 0.17
FAIL. STRESS = 4-34 ksf at reading no. 25
ULT. STRESS = Dot selected

I No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P ksf a ksf

- Dial. in Dial. Lbs % stress Flinor Major 1:3 Pres'

units units ksf ksf ksf Ratio Psi

I
t
t
I
I
I
I
I

0 0.0000 0.000 0.0

1 0.0100 0.010 82.0

2 0.0200 0.020 1??.0

3 0.0300 0.030 151.0

4 0.0400 0.040 165.0

5 0.0500 0-050 176.0

6 0.0600 0.060 185.0

7 0.0700 0.070 19?.0

8 0.0800 0.080 196.0

9 0.0900 0.090 200.0

10 0.1000 0.100 ?o2.0

11 0.1500 0.150 207.O

12 0.2000 0.200 210.0

13 0.2500 0.250 236.O

14 0.3000 0.300 248.0

15 0.3500 0.350 252.0

16 0.4000 0.400 253.0

17 0.4500 0.450 757.0

18 0.5000 0.500 265 -O

19 0.5500 0.550 275.0

20 0.6000 0.600 284.0

3043-04-1043

4.00 4.00 1.00 50.00 4.00 0.00

3.31 t+-64 1./+0 54.80 3.98 0.66

2.89 4.87 1.68 57-70 3-88 0-99

z-52 4.96 1.97 60-30 3.74 1.2?

2-36 5.0? 2.13 6',t.40 3.69 1.33

2.19 5.02 2.30 62.60 3.61 1.42

2.03 5.00 2.t+6 63.70 3.52 1-49

1-94 5.03 2.59 64.30 3.48 1.54

1-a7 5 -01 2.68 64.80 3.44 1 -57

1 .81 5 -01 ?-76 65.?0 3.41 1 .60

1 .76 4 -98 2.a4 65 .60 3 -37 1 -61

1.64 4.92 3.00 66.40 3.28 1.64

1.61 4.91 3.04 66.60 3.26 1.55

1.63 5.30 3-25 66.50 3.46 1.83

1.54 5.46 3.33 66.40 3.55 1.91

1 -66 5.50 3 -32 663A 3.58 1 .9?

1.67 5.50 3.29 66.20 5.58 1.91

1-70 5.55 3.?7 56.00 3.6? 1.93

1.74 5.68 3.26 65.70 3.71 1-97

1.77 5.81 3.?8 65.50 3.79 2-02

1-80 5.94 3-30 65.30 3.87 Z-07

0.0 0.0 0.00

59.0 0.2 1.33

87.8 0.3 1.98

108.7 0.5 2.44

118.8 0.7 2.66

126.7 0.9 2.83

133-2 1,0 ?-97

138.2 1.? 3.08

141.1 1.4 3-14
114-0 1.6 3.20

115.4 1-7 3.22

149.A 2.6 3-28

151.2 3.4 3-29

169.9 4.3 3-67

178,6 5.? 3.82

181.4 6.0 3.85

182.2 6.9 3.83

185.0 7.8 3.85

190.8 8.6 3,93

198.0 9.5 4.04

?Otr .5 10 .3 4 .1t+

LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSIL]-1
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I
t
I
I
I
I
I
I
I

No. Def,

Dial.

Uni ts

21 0.6500

22 0.7000

23 0.7500

24 0.8000

?5 0.8500

26 0.9000

Def. Load Load

in Diat tbs

Uni ts

0.650 290.0 208.8 11.?

0.700 285-0 205.2 12.1

0.750 292.0 ?10.2 12-9

0.800 305.0 ?19.6 13.8

0.850 313-0 2?5.4 14-7

0.900 313.0 ?25.4 15.5

Test Readings Data for Specimen No' 2

strain Deviator Effective Stresses Pore P ksf Q ksf

Stress Minor ttlajor 1:3 Pres-

ksf ksf ksf Ratio Psi

t, 19

4 -07

1.13
4 -27

4.34
11.30

1.83 6.01

1.86 5.93

1.89 6.02

1.92 6-19

1.9t, 6.28

1.97 6.?7

3.?9 65.10 3.92 ?.09

3. 19 64.90 3 -89 2-04

3 - 19 64.70 3 - 95 2.07

3.23 64.50 4.05 ?-14

3.23 64.30 4.11 2.17

3.18 64.10 4.12 2.15

3 043 - 04 -1043 LAW ENGINEERING AND ENVIRONMENTA], SERV]CES FOSSIL]-l-
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Speeiuren Parameters for Specimen No. 3

I
t
I
t

I

I

Specimen ParameLer
Wt. moist soil and tare:
Wt. dry soil and tare:
Wt. of Lare:
Weight, gms:
Fti rmal- er i n.gf gllLv 9 v! ,

Area, in2:
tla i al'rt- 'i n .

t +r! '

Net decrease
Net. decrease
? Moisture:
Wet densiLy,
]-trrr 

^anc'i 
l- rr

"-.Igvr.g491,Void ratio:
? SaturaLion:

Initial
a^n

977.9L0
0.000

LIb /. O

2 .840
6.335
5.904

.l* L^.i^l^ts i-.III tIErYfrUr 4rJ.
in water vofume, cc:

LJ.+
nn1- . IId. y
n-F . 99 .5ye! .

0.6357
79 .6

Saturated Consolidated

2 .833
R ?o4

0.000
-45.500

24.1-
n4A 

^LZ+ .2
1_00.l_

0 .6278
100.0

2 .8r5
6.224
5.904
0.000
7.'700

rz3.v
r nl A
-LUI.'I

u-ovtz
100.0

r -LIJ.d.-L
a dLZV5.0ZV

977.9r0
n nnn

23.L

I
T

!
I
I
I
t
I
I
It
I
I

Test Readings Data for Specimen No. 3

Deformacion dial constant= 1- in per input unit
Primary l-oad ring consLant= 0.72 lbs per input u''it
Secondary load ring constant= 0 1bs per input unit
Crossovei reading for secondary load ring= 0 input units
Membrane modulus = 0.14000 kN/cm'z
Membrane thickness = 0.012 cm
Consolidation cell- pr€ssur€ = 105.50 psi = 15.19 ksf
Consolidation back pressure = 50.00 psi = 7 ' 20 ksf
Consolidation effective confining stress 7.99 ksf
Straln raLe, t/m:-n = 0.17
FAIL. STRESS = 7.20 ksf at reading no- 24
ULT. STRESS

No. Def. Def.

Dia[ in
. uni ts

0 0.0000 0.000

1 0-0100 0-010

2 0.0200 0.020

3 0.0300 0.030

4 0.0400 0.040

5 0.0500 0.050

6 0.0500 0.060

7 0.0700 0.070

8 0.0800 0.080

9 0.0900 0.090

10 0.1000 0.100

11 0.1500 0.150

12 0.2000 0.200

13 0.2500 0.250

14 0.3000 0.300

1' 0.3500 0.350

16 0.4000 0.400

17 0.4500 0.450

18 0.5000 0.500

19 0.5500 0.550

?o 0.6000 0.600

0.0 0.0 0.0 0.00

128.0 92.2 0.2 2-13

195.0 140.4 0.3 3-24

238.0 171 .4 0.5 3.94

275.A 198-0 A.7 /.-55

302.0 217.4 0.8 4.99

320.0 230-4 1.0 5-28

335.0 241 -2 1.2 5.51

346.0 2t9.1 1.4 5.69

351.0 25?.7 1.5 5-76

357.0 257.0 1.7 5.85

375.0 270.0 2-5 6.09

390.0 280.8 3.1 6.28

405.0 ?91.6 4.? 6-46

413.0 ?97.4 5.1 6-53

415.0 298-8 5.9 6.50

420.0 302-4 6.8 6.5?

433.0 311 .8 7.6 6.66

454.0 326.9 8.5 6-9?

460 . 0 331 .2 9 .3 6.95

460.0 331 .2 10.2 6.88

7.99 7.99 1-00 50.00

7.11 9.27 1 .30 55.90

5.39 9.63 1 .51 61 .10

5.79 9.73 1 .68 65.30

5.23 9.78 1-87 69.20

4.71 9-70 2.06 72.80

4.35 9-63 ?-21 75.30

3.99 9.50 2-38 77 -80

3.73 9-42 2.52 79.60

3.60 9.36 2-60 80.50

3 .44 I :?9 2 .70 81 .60

3.02 9.1 I 3.01 84.50

?-87 9.14 3.19 85.60

2.75 9 .21 3 -35 86.40

2.71 9.24 3.41 86.70

?.69 9-20 3.t+1 86.80

7.71 9.23 3.41 86.70

2.72 9.38 3.45 86.60

2.74 9.66 3.53 86.50

2.76 9.71 3.51 86.30

?.81 9.69 3.45 86.00

= rroL selected

Load Load Strain Deviator Effective Stresses Pore P ksf

Diat Lbs % Stress Minor Major 1:3 Pres.

Units ksf ksf ksf Ratio Psi

a ksf

7 .99 0. 00

8.21 1.06

8.01 1.62

7.76 1.97

7.50 2-?7

7.20 2.49
6.99 2.64

6.75 2.76

6-57 2.84

6.48 2.88

6.36 7.92

6.07 3.04
6.00 3-14
5.98 3.23

5.97 3.?7

5 -94 3.25

5.97 3.26

6.05 3.33

6.?0 3.46

6-21 3.47
6.?' 3.44

I
3 043 - 04 - l-043 LAW ENGINEERING AND ENVIRONMENTAI, SERVICES



Dial.

Uni ts

I
I
I
I
I

F

I
I
I
I
I
I
T

I
t
t
I
t

No. Def, Def.

Di at in
Uni ts

21 0.6500 0.650

22 0.7000 0.700

?3 0.7500 0.750

24 0.8000 0.800

?5 0.8500 0.850

26 0.9000 0.900

Load

Lbs

451.0 331.9 11.0 6.83

480.0 345.6 11.9 7.05

495.0 355.4 12.7 7.24

500.0 360.0 13.6 7.20

497.O 357.8 14.4 7.09

500.0 360.0 1r.2 7.06

9-66 3.42 85.90 6.24 3.42

9.90 3.47 85.70 6.58 3.52

10.09 3.49 85.40 6.49 3.60

10.12 3.46 85.20 6.52 3.60

1 0.04 3.40 85.00 6.50 3 -54

10.05 3-36 84.70 5.52 3.53

Teet Readings Data for Specimen No' 3

Strain Deviator Effective Stresses Pore P ksf a ksf

Stress lrlinor Major 1:3 Pres.

ksf ksf ksf Ratio Psi

?.8?

?.85

2.89
2.92

z-95
3.00

3043-04-1043 LAW ENGINEERING AND ENVIRONMENTAL SERVICES FOSSILIl
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PERMEABILITY TEST REPORT
TEST DATA:
Spec i men He i ght (cm) : 5. 08
Specimen Diometer (cm): 7.21
Dry Unit Weight (Pcf): 95'9
Moisture Before Test (%)t 15-7
Moisture Af t.er Test (%), 18'5
Run Number: 1 o

Cell Pressure (Psi): 57.O
Test Pressure(Psi): 52,O
Bock Pressure(Psi): 5l.3
Diff . Heod (p=i): O.7
F low Rote (cc/sec) : r.76 x lo^-l
Perm. (cm/sec): 8.55x 1o^-4

SAMPLf DATA:
So*pte ldentificotion: Old Bottom Ash

Vi suo I Descr i Pt i on: GroY Ash Sond

Remorks: Remolded to 92% MDD @

Opt imum Moi sture Content
Mox imum Dry Dens i tY (Pcf) : 104 '2
Optimum Moisture Content (%): 15'8

ASTM ( D6e8 )
Percent Compoct i on: 92 'O%

Permeometer tYPe: Flexible Wol I

Somple tyPe: Remolded

TIME - t (sec)
200

(.)
(J

n

LJ

-J

=
J
LL

t)
4)
a

E
0

I

F
F-.1

J
H
c0

LJ

tr
U

I

6

-7tr.

95

1 0^-4

1 0^-4

1 0"-4

10^-4

1 0^-+
705

AVERAGE HYDRAULIC
10 15

GRADIENT - dH/L (cn/cn)

Project: Ash DisPosol Areos
LocolIon: TVA Gol lotin Fossi I Plont
Dote: 1O-11-O4

Project No. : 3O43O41043

File No.: Asff 27O9

Lob No. : 6226

Tested by: MH

Checked by: CPT

Test: CH - Constont heod

PERMEABILITY TEST REPORT

MACTEC. INC. Hg
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=============:========== --======================= ================ ====:=========
PERMEABTTITY TEST DATA

=============:========================== ======================== ==__===:===_-===

Project Name:
File No.:
Project Location:
Project No.:
Sample ldent j.f icaLion:

Lab No.:
n^^^--i n{- i an 'ucD9! fl/u!vrt.

Sample TlPe:
Max. DrY Dens-:
Method (Dt5s7 /D698 ) :

Opt. Water ConLent:
Date:
Remarks:

Permeameter TlPe:
Tested bY:
Checked bY:
Test tlPe:

PROJECT DATA

Ash Disposal Areas
As# 2709
TVA Gallatin Fossil Plant
3 04 3 041 043
Old Bottom Ash

6226
Gray Ash Sand

Remol-ded
L04.2
iJbvo

10 - l-1- o4
Remolded to 92? MDD @

Opt.imum Moisture Content
Flexible Wall
MH
CPT
CH - Constant head

1n

t
I
I
I
I
I
I
I
t
t

PERMEABTI,ITY TEST SPECIMEN DATA

Before test.:

Diameter:
Top:
Middle:
BotLom:
Average:

T ^--fL .!Erry ur!.

2
in
in
in

- ^1L ZL Ultl

23
in

q nR rlm

Sample Parameters:
2 .64

5bo. vu
<tx 64

0.00
15.7 eo

qq I ncf 92.OJJ. J L'vL

0.4183
57.6 %

1
2 .840

2 .84

1
1n z.vvv

2 .00

? of max

After test:

2
in in
in in
in in

in 7 .21 cm

az
in 'i n

in 5.08 cm

3l l. tJ
318.84

0.00
18.5 '6
otr Q nr.f
JJ. J E v'

0 .4183
67.8 %

1
2 .840

2 .84

1

in
in

in
in

2.000 in
Average: 2.00 in

Moisture, Densit'Y and
Specific GravitY:
Wet Wt. & Tare:
Dry WL. & Tare:
Tare Wt.. :

MoisLure Content:
Dry Unit Weight:
PorositY:
Saturation:

===========:=============:====== ===:==============:=============:=::::=:===::7
PAGE f MACTEC' INC ' DArr\ Dtrr -L..o

======== ===:=:========================== ========================:======= ======
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CONSTAI\TT IIEAD PERMEABILITY TEST COIIDITIONS DATA

Cell No.; 2

Run Number:

f-a'l 'l Dra q qr r ra .

Panel No. : J-5

1r

1 nn
1 nn

Positions: l-

a

0.0 psi
n n *a.iu. v }JD!

1.00
1 nn
0.0 0c

nc1
-H-"
nG1-v"*Saturation Pressure:

Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature: 22.8 0C

PERMEABTI,ITY TEST READTNGS DATA

I CASE DATE TIME
I DX Q4

SR

ELAPSED
hr\ TTMTI-cac'
LLL I

GAUGE
PRESSURE-psi

BURET
READING-cc
IN OUT

OUTF],OW/
INFLOW
RATIO

0.00
r. 00
1.00
1.00
1.00

H20
0 .99974

I
t
I
I
I
I
I
I
I
I
I

I

S 9/ 9/ 4 L0:17:00
9/ 9/ 4 La:18:oo
9/ 9/ 4 10:l-9:00
9/ 9/ 4 1-o:20:oo
9/ 9/ 4 Loz21:oo

IN

V JL. V

60 52.0
L20 52.0
180 52.0
240 52.0

OUT

50.0 100.00 1-00.00
50.0 L21-.20 7 8.80
50.0 L44.40 55.60
50 . 0 L67 .1-0 32 .90
50.0 L90 .40 9.60

0.7 psi , 5!.4 cm
ccfsec R squared =
- a qtr1Ea-n/- am./car.

Test Pressure = 52.0 psi Differential I{ead =
Gradient = 1.0118 01 Flow rat.e = 3.778E-01
Permealrj I 'i tw - K22 .8o = 9 .142E-04 cm/sec , ]KzAo+ + u_J /

PAGE 2 MACTEC, INC. DATA SET 116
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PERMEABILITY TEST REPORT
TEST DATA: SAMPLE DATA:

Specimen Height (cm); 5.08
Specimen Diometer (cm) : 7.21
Dry Unit Weight (pcf): 73.1
Moisture Before Test (%), 29.2
Moisture After Test (%):44.6
Run Numbe r : '1 a

Cell Pressure (psi): 57.O
Test Pressure(psi): 52.O
Bock Pressure(psi): 51.2
Diff. Heod (psi): O.B
Flow Rote (ccrlsec): r.o5 x 1o^o

Perm. (cn/sec): 2.15 x 1o'-3

Somple fdentificction: New Bottom Ash

Vi suo I Descr i pt i on : GroY Ash Sond

Remorks: Remolded to 92% MDD @

Opt imum Moisture Content
Mcximum Dry Densi tY (P"f): 79 '4
Optimum Moisture Content (%): 29.2

ASTM ( D698)
Percent Compoct i on: 92.O%
Permeometer tyPe: Flexible Wol I

Somple type: Remolded

TIME -L (sec)
25

-7q 100

o
C)

E

LI

:)
o

=a')
J
LL

17

ZA

51

o
a)
a

e
O

I

-n
J
n
m

LIJ

v.
ut
o_

68

85
I x 10^-2

8 x t0^-3

6 x 10^-3

x 10^-3
5

AVERAGE HYDRAULIC
10

GRADIENT - dH/L (cmrzcm)
20

I

Draiarl. Aqh l-.)iqnoqal Aranq

Locotion: TVA Gollotin Fossil Plont
Liote: lu-lr-u+

Project No. : 3O43O414a3

Fi le No. : Asff 27OQ

Lob No. : 6226
Tested by: MH

Checked by: CPT

Test: CH - Constont heod

PERMEABILITY TEST REPORT

MACTEC, INC. +tg
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Project Name:
f r-Le I\o.:
Prn-i er-1- T,or-af i On:r !vJ ev

Drni anf- \Tn
s:mn'l c Trienf i f ication:

Lab No.:
n^^^-.i ^r i ^- .UEDU! !yurvar.

Sample Type:
Max. Dry Dens.:
Met.hod (nrss 7 /D698) |

On1- Waf er Cont.ent:"_vL.
Date:
Remarks:

Permeameter TlPe:
Ta ci- arl l.rrr .

f.l.raalrad l-rrr.urrevrtvs vJ.

'Tacf- +-lmF .
".1E.-.

PRO'JECT DATA

Ash Disposal Areas
As# 2709
TVA Gallatin Fossil Plant
304304r043
New Bot"tom Ash #2

-44aozzo
Gray Ash Sand

Remolded
79 .4
D698
29.2
10 - 1-1- 04
Remol-ded Lo 92% MDD @

Optimum Moisture Content
Flexible WaIl
MH
dnm

CH - ConsLant head

T

I

PERMEASILITY TEST SPECIMEN DATA

Before tesL: Af ter t.est:

I
I
I
I
I

Diameter: 1
Top: 2.840 l-n
Middle: in
Bottom: in
Average 2.84 in

Length: 1
2.000 in

Average: 2.00 in

Moisture, DensitY and
Qnan'i €in (]r:rz'il-rr.
ulrsv!!+v v!s w +eJ .

Wet WL. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture ConLenL:
T\vrz TTni t- I^7o'i nhf- -uL y vrr! u
Dnrnei i-rr.! v!vv+eJ r

SaturaLion:

)
in;-frt

in
7 .2I cm

23
in

5.08 cm

Sample Parameters:
z.+v

242 .96
0.00

29.2 Z
7? 1 nr'f 92.0/J-! !/v!

0.5300
64.5 %

t_

2.840

2 .84

l_

2.O00

IN
in

1n
^m

1n
rrm

35].-2r
242.96

0.00
44 .6 

'o11 1 naf
, J . ! I/v!

0.5300
98.4 Z

l-n
in
in

in

in
in

2I

a

08
1ntn

? of max

I

I PAGE 1 MACTEC, INE. d-maa-I tA I A .\F. I t I t

I
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CONSTA.}IT IIEAD PERMEABII,ITY TEST CONDITIONS DATA

Cell No. : 3

Run Number:

Cell Pressure:

Panel l\ln . I h

l_

57 .0
Rn n

r_.00
l-.00

Positions: l-

)

n n *^.iu . \J IJDr
0.0 psi

1. 00
l-.00

n n orr

r*'
nql.v"'SaLuration Pressure:

Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature: 6 6nzz.o -u

I
I
I
I
I
I
I
I
I
I
I
I

CASE DATE
DX
SR

s e/e/4 1-o

e/ e/ 4 La
e/ e/ 4 10
e/ e/ 4 10
e/ e/ 4 10

Test Pressure = 52
Gradient = 1.119E 0
Farmca'niI'ij-w. K22.B,avf t

TIME
(24 lnr\

PERI{EABILITY TEST REJADINGS DATA

ELAPSED GAUGE BURET
TfME-sec PRESSURE-psi READING-cc

IN OUT IN OUT

0 s2.0 50.0 100.00 100 ' 00
20 52.0 50.0 l-20.00 80 ' 00
40 52.0 50.0 l-42-80 57'20
60 52.0 50 ' 0 163 -20 36 ' 80
80 52.0 50.0 l-83.40 16.60

OUTFLOW/
INFI,OW
RATIO

0.00
1 nn
r-.00
r_.00
1 nn

H20
0 .99955

55 :20
55:40
\4.lltl

:36 i ZV

o ns'i Di f ferential Head = 0.8 psi , 56 '9 cm
t v I/v+

1 Flow rate = 1.0508 00 cc/sec R squared =
o = 2.2968-03 cm/sec, K20o = 2-L478-A3 cm/sec

PAGE 2 MjA'CTEC, rNC. DATA SET 1]-7
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t
I

t

I
I
I
I
I
I
I
I
I
I
I
I
I
I

TfST DATA:

PERMEABILITY TEST REPORT
SAMPLE DATA:

Spec imen He ight (cm): 7 -99
Specimen Diqmeter (crn) : 7.24
Dry Unit Weight (p.f ): 78.1
Moisture Before Test (%):34-5
Mo i s tu re Af ter Tes t (%) : 34.9

Somple Identl f lcot ion: B-13 uD @ 15'.-17',

Visuol DescriPtion: GroY FIY Ash

Remo r ks :

Run Number: 1o
Cel I Pressure (psi): 57.O
Test Pressure(psi): 52.O
Bock Pressure(psi): 50'1
Diff. Heod (psi): 1'9
F low Rote (cc/sec) : z.oo x 1o^-2

Perm. (cm,/sec): 2.78x 1o^-5

Mox i mum Dry Dens i tY (Pcf ) :

Optimum Moisture Content (%):

Percent ComPoct i on:
Permeometer tYPe: Flexible Wol I

Somple tYPe: ShelbY Tube

100
TIME - t (sec)

LUU 30o 400

o
O

E
I

IJ

:)
J

=o
I

o
o
@

b

rl
I

F
HJ
m

Ld

x.
U
0-

I

10

1 x 10^-+

8 x 1O^-5

6 x 10^-5

I

1 x 1O^-5
5

AVERAGE HYDRAULIC
10

GRADIENT - dH/L (cmlcm)
20

Project: Ash DisPosol Areos
Locotion: TVA Gol lotin Fossi I Plont
Dote: 1O-1 1-O4

Project No. : 3O43O41O43

File No.: Asfr 2709

Lob No. : 6226
Tested by: MH

Checked by: CPT

Test: CH - Constont heod

PERMEABILITY TEST REPORT

MACTEC, INC. r&



I

== ==== === === ================ ==================== ======== = ======= ========= = == ==

- PERMEABILTTY TEST DATA
I

-------=======================================I

I
I
I

I

I
I

Drni onl- ItT=ma .
! ! vJ ev

F a,Le t\o. :
Drni pr.f T,nr-a l-'i On :r r vJ ee

Drn-i anl- NTn

Samnl e Tdenf-i fication:

Lab No.:
n^ ^^-i *r .i 

^- .UEDU!!i/Urvrr.

Qrmn'l a rFrma.
- J.Y- '

Max. Dry Dens.:
Merhod (D1ss'7/D6ee) ,

Onl- Water Content:"_Y-.
Date:
Remarks:

Dermarmai,ar T\rrtF.
Toc{-oA l-rrr.
I'hanlrod l-rrr.urrevrrvs v_2.

Tocl- tama -
".It--.

PROJECT DATA

Ash Disposal Areas
As# 2709
TVA Gallatin Fossil Plant
3 043 04 1 043
B-13 UD @ 15'-17 |

6226
(-'r=tr Flrr Aqh" "r

Qhal l-rrr Trrho

IU-II--IJ+

F1exible Wall-
IVIH
nnm

CH - ConsLant head

I
I
I
I
I
I
T

I
I
t
I
I

Diameter: 1
Top: 2.852 in
Mi ddl e: in
Bottom: in
Aweracre; 2.85 in

T,encrl- h. 1
3.]-44 in

Average: 3.1-4 in

Moisture, Density and
Qnaaif ia llrarri1-'tr.uyeurrrv v!qv +el' .

Wet Wt. & Tare:
Dry Wt.. & Tare:
rT= ro lr7i-

Moisture Contenl:
rlrr r TTn .i l- T^Ta i ah l- .vL I vrrr u
Dnrnei.t-rr.

Saturalion:

2
in
in
in

7.24 cm

23
t_n

7 qO dm

Samnl e ParametefS:
2.20

553 . 82
-a+Lr. IO

0.00
34.5 %

'7tr 1 rtr-F
0 . 431-3
100.1- z

PERMEABILITY TEST SPECIMEN DATA

Before tesL: After test:
)

in
tn
1n

'7 aA ^hI - Z= Urrr

^-
tn ]-n

" 
qq rtm

555 .49
4rL .7 6

0.00
34.9 Z
-?A 1 naf

U. +5IJ
101-.2 "6

1n

IN
in
in

in

in
in

1
2 .852

2 .85

1
3.l.44
3.1-4

PAGE 1 MACTEC, INC. DATA SET 1]-8
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coNsTAIfir IIEAD PERMEABII,IfY TEST coNDITIoNS DATA

Cell No.: 2-N

Run Number:

Cel-I Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
m^^F m^**^e-Fr!
f sD L J EulpE! eu *f€ I

Panel No. : 15

1

57.0qnn
1.00
1 nn

Positions: 1

z

n n *-.iv. v I/Dr
0.0 psi

1. 00
1. 00

n n orl

psi
nc'iv"-

')t q or'

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

CASE DATE
DX
SR

s Lo/12/
to /L2 /
Lo/L2/
Lo /L2 /
Lo/L2/
1,0 / 1.2 /

=II.JJTVV

4 L]-: l-5 : 00
4 LL: l-7:00
4 II:18:00
4 11: l-9:00
4 11 :20:00

PERMEABIL]TY TEST READINGS DATA

TIME ELAPSED GAUGE
(24 hr) TIME-sec PRESSURE-Psi

IN OUT

52.0 50.0
52.O 50.0
52.0 50.0
52.0 50.0
52.0 50.0

^ -n n
5Z.V f,L''u

BURET OI]I|FLOW/
READING-CC INFLOW
IN OUT RATIO

20.00 20 . 00 0.00
21.30 L8.70 1.00
22.5A 17 .50 1.00
23.70 16.30 1.00
25. 00 15.00 1.00
26 .20 l-3 .80 1.00

60
L20
180
zav
300

Test Pressure = 52.0 psi Differential Head = f.9 psi, L34'4 cm H2O

GradienL = 1.583E 01- Flow rate = 2.062F.-02 ccfsec R squared = 0.99984
Permeability, K22.8o : 2.973E-05 cm/sec, K20o = 2.7818-05 cm/sec
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