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 Executive Summary 
 
Stantec Consulting Services Inc. (Stantec) has completed a Geotechnical Exploration of the 
Dry Fly Ash Stack and Gypsum Disposal Complex at Cumberland Fossil Plant.  This study 
was performed to evaluate slope stability and seepage for existing conditions of the disposal 
areas and surrounding dikes.   
 
Background Information 
 
The Gypsum Disposal Complex is approximately 100 acres in area.  It was constructed in 
1995-1996 over Area No.1, which was the original ash pond.  Approximately 1,000,000 tons 
of gypsum is produced each year.  Roughly, 75 percent of the gypsum is marketed to the 
adjacent wallboard company and the remaining 25 percent is sent to the Gypsum Disposal 
Complex.  The complex is formed by a series of earth dikes around its perimeter and an 
upper gypsum dike.  The total height of the facility is approximately 50 feet.  Dike slopes 
generally vary from 2H:1V to 3H:1V. 
 
TVA has classified the Gypsum Disposal Complex as a “high hazard” facility due to the 
consequences of failure relative to potential damage to the adjoining wallboard plant.  
Currently, Stantec and TVA are in the early stages of preparing a 5 to 7 year operation plan 
for the facility while a new dry disposal facility is being designed, permitted and constructed.  
Modifications being considered include constructing two small lined ponds on top of the 
gypsum stack and significantly reducing the amount of water which could be impounded. 
 
A small landslide occurred on the facility in 2005 and temporary stabilization measures were 
implemented by TVA.  Stantec has developed construction drawings for permanent repairs, 
which include the construction of a seepage collection system and the placement of a more 
substantial rock buttress.  Other historical geotechnical issues on the gypsum disposal 
complex include seepage at various locations around the stack.  Since May 2009, TVA has 
not been sending gypsum sluice to the stack except when the dewatering plant experiences 
outages. 
 
The Dry Fly Ash stack is approximately 110 acres in size.  It is also built over the original ash 
pond.  Its current height is about 35 feet and slopes generally vary from 2.5H:1V to 3H:1V.  A 
small dredge cell within the Dry Fly Ash Stack was filled with dredged coal fines from the 
Coal Yard Drainage Basin in 2007.  Stantec performed an analysis of this area in early 2009 
and concluded that is presence would not have a detrimental effect on the long-term stability 
of the stack.  It was recommended that TVA excavate parallel trenches across the area and 
backfill the trenches with more permeable bottom ash.  This work was completed on April 24, 
2009. 
 
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 74 locations and advancing cone 
penetrometer test borings at 17 locations.  Piezometers were installed at 19 locations and 
slope inclinometer casings at eight locations.  Drilling locations were positioned along fifteen 
cross sections around the Dry Fly Ash Stack and the Gypsum Disposal Complex.  Laboratory 
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testing included moisture content, classification, permeability and shear strength testing to 
establish key index properties and strength parameters. 
 
Results of Exploration and Engineering Analyses 
 
Thirteen primary soil horizons were identified from the field and laboratory program.  These 
primary horizons generally fall into one of three categories: 1) natural foundation soils, which 
included alluvial clay and alluvial sands and gravels, 2) dikes constructed with natural clays 
and varying amounts of gravel, and 3) coal combustion byproducts including fly ash, bottom 
ash and gypsum. 
 
Following the drilling and laboratory testing program, slope stability analyses were performed 
to quantify factors of safety for current conditions.  The dikes were assessed under static, 
long-term steady state conditions since the dikes have been in their current configuration for 
a long time.  Analyses were performed on fifteen sections.  Factors of safety for slope 
stability were computed using Spencer’s method of analysis, optimized curved failure 
surfaces, and search routines that help to identify the critical (minimum factor of safety) 
failure surface.  The slope stability models were evaluated using phreatic surfaces based on 
piezometric readings and field observations.  In their new Master Programmatic Document, 
TVA has adopted a minimum target factor of safety of 1.5 against slope failure based on U. 
S. Army Corps of Engineers (USACE) criteria.  Factors of safety ranged from approximately 
1.0 to 2.5.  Lower than acceptable values were determined for eight of the fifteen sections 
analyzed.  For the most part, the lower factors of safety correspond to sloughing shallow 
disturbance, not massive dike failures.  
 
Selected cross sections were also analyzed for short-term (undrained) conditions.  
Acceptable factors of safety were obtained for these analyses.  Furthermore, undrained 
analyses were performed for future increases in stack heights.  These analyses were 
performed assuming instantaneous loading of the stack and no pore pressure dissipation. 
Acceptable results were obtained for the Gypsum Stack.  The analyses for the Dry Ash Stack 
indicate that 12.5 to 20.0 feet of material can be placed quickly before FS values fall below 
acceptable levels. 
 
Conclusions and Recommendations 
 
Work Plans should be developed to improve the long-term slope stability factor of safety at 
Sections A, B and F on the Dry Ash Stack.  Re-grading only is needed at Sections A and B.  
At Section F, a toe buttress and slope flattening are needed. 
 
A Work Plan has been developed for slope repair at Section H of the Gypsum Disposal 
Complex.  This Work Plan has been issued for construction and should be implemented as 
soon as practical. 
 
A Work Plan should be developed to construct toe buttresses below the bottom ash road 
dike around the Gypsum Disposal Complex.  This work should be coordinated with re-
grading of the perimeter ditch system to promote improved surface drainage and reduce 
ponding of water. 
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Stantec recommends that full time sluicing of gypsum slurry to the Gypsum Disposal 
Complex not be resumed until lined ponds are constructed on top of the stack.  These lined 
ponds will prevent the sluice water from infiltrating the stack. 
 
A study should be performed of the Dry Ash Stack to determine if it is in full compliance with 
the existing permit.  If not, a study should be performed to determine if it would be preferable 
to redesign the stack or to re-grade it so that it is in compliance. 
 
Additional piezometers are recommended for the Dry Ash Stack to provide for better 
definition of phreatic levels and to monitor pore pressures during future fill placement.   
 
Fill material should not be placed over phragmites or other vegetation.  Fine ash or gypsum 
dipped from ponds should not be placed near the toe of slopes or concentrated at any one 
location.  Fines should be dispersed evenly across the interior of the active stacks and not be 
placed near the edges. 
 
Operations and Maintenance Manuals should be developed or updated for each facility. 
Elements of a maintenance program should include elimination of animal burrows, a mowing 
program, repair of erosion areas and a regular inspection program.  A program should be 
established to develop record (as-built) drawings and construction records for future 
maintenance and construction activities.   
 
An instrumentation program should be developed for the site.  The program should include 
regular collection and analysis of various data including phreatic levels, rainfall and slope 
movements. 
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1. Introduction 

1.1. General 

Tennessee Valley Authority (TVA) retained Stantec Consulting Services Inc. (Stantec) to 
perform facility assessments at eleven (11) active and one inactive (closed) electricity-
generating fossil plants.  Specifically, Stantec was requested to assess the coal combustion 
product (CCP) disposal facilities at these generating plants.  In general, the facilities 
consisted of ash ponds, scrubber sludge (gypsum) ponds, wet ash dredge cells, dry ash 
stacks and gypsum stacks.  A number of facilities were abandoned (having completed their 
design life), while a majority of them were actively receiving combustion by-products at the 
time of this project. 

1.2. Facilities Assessment Project 

Stantec’s scope of work for the facilities assessment project is divided into four main phases, 
with Phase 1 divided into two sub-phases, 1A and 1B.  Brief descriptions of Stantec’s scope 
of work for each phase are presented in the following paragraphs.   

• Phase 1A – Review most recent TVA inspection reports, observe critical 
disposal features while accompanied by TVA personnel, develop a list of 
primary concerns and recommend immediate action or engineering assessment 
as considered necessary.       

• Phase 1B – Review available historical documentation, re-visit sites for more 
detailed observations and measurements, complete dam safety checklists 
adapted from standard dam safety protocols, recommend immediate action as 
judged necessary and recommend sites/features that should undergo further 
evaluation.   

• Phase 2 – Evaluate TVA facilities based on current dam safety criteria adopted 
by the state in which the plant is located, conduct geotechnical explorations and 
engineering analyses at sites recommended in Phase 1B, and complete 
conceptual and final repair designs and budget level costs estimates.        

• Phase 3 – Design repairs for sites recommended in Phase 2 and prepare 
construction plans and specifications as well as permit/planning documents. 

• Phase 4 – Provide dam safety training for TVA staff and prepare operation 
manuals. 
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At the time of this report, Phase 1 of the assessment is complete.  Phase 2 is being 
implemented at several facilities located within the different plants.  The Phase 1 report 
recommended that Phase 2 evaluations include geotechnical explorations and 
hydraulic/hydrologic assessments.  This document reports the results of a geotechnical 
exploration of the Dry Ash and Gypsum Stacking Facility within the Cumberland Fossil Plant. 

2. Cumberland Fossil Plant 

2.1. Location 

The Cumberland Fossil Plant (CUF) is located in western Tennessee west-southwest of 
Clarksville, Tennessee on the south shore of Barkley Reservoir.  The plant is adjacent to the 
town of Cumberland City, Tennessee.  The plant can be accessed by state Highway 233, 
which connects to TVA-owned roads.   

 

Figure 1. Portions of 7 ½-minute U.S.G.S. topographic maps (Cumberland City and 
Clarksville quadrangles) showing the vicinity of the Cumberland Fossil Plant near 
Cumberland City. 
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2.2. Power Generation 

Cumberland Fossil Plant has two coal-fired generating units.  The plant was constructed 
between 1968 and 1973.  The winter net dependable generating capacity is about 2,530 
megawatts.  The plant consumes approximately 20,000 tons of coal a day and produces 
roughly 750,000 tons of combustion byproducts in the forms of fly ash and bottom ash each 
year. 

Sulfur dioxide scrubbers for both coal-fired generating units were installed in 1994.  The 
process generates a synthetic gypsum byproduct.  Approximately 1,000,000 tons of gypsum 
is produced each year, depending upon the actual amount of coal burned.  The gypsum is 
marketed as a building material. 

2.3. Previous Work Plans 

Three work plans have been issued by Stantec during Phase 1 work.  The first plan was 
issued March 16, 2009 for the Bottom Ash Stack and Bottom Ash Drains (TVA Reference 
No. CUF-WP-090316).  It was completed April 24, 2009.  The second work plan was also 
issued March 16, 2009 for Gypsum Stack – Slurry Outfall Routing (TVA Reference No. CUF-
LT-090316).  It was completed May 11, 2009.  The third was issued August 12, 2009 for 
Gypsum Stack – South Cell B Temporary Grading (TVA Reference No. CUF-WP-090812).  It 
was completed on August 17, 2009. 

3. Dry Fly Ash Stack and Gypsum Disposal Complex 

3.1. General 

The Dry Fly Ash Stack and Gypsum Disposal Complex are located in the southern and 
southwestern areas of the plant (see Figure 2).  They consist of above-ground cellular 
systems for dry fly ash, sluiced bottom ash and sluiced gypsum disposal.  The facilities cover 
approximately 340 acres.  The facility also includes the Retention (Ash) Pond and the Stilling 
Pond.  The Gypsum Complex consists of the North Cell and South Cell separated by the 
Divider Dike.  A settling pond (also known as the Duck Pond) exists at the west end of the 
Divider Dike.  A general layout of the waste disposal areas is shown in Figure 3. 
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Figure 2.  Portion of 7 ½-minute U.S.G.S. topographic map (Cumberland City 
quadrangle) showing Cumberland Fossil Plant. 
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Figure 3.  General layout of the Cumberland Fossil Plant showing the Dry Fly Ash 
Stack and Gypsum Disposal Complex 

 

The entire CCP disposal area was originally constructed in 1969 as one large ash pond.  
Wells Creek was relocated in order to construct what was initially known as Disposal Area 1.  
Area 1 was located within the perimeter dikes that now include a majority of the current ash 
and gypsum disposal areas.  In 1977, the divider dike for the stilling pond to the north 
(interior divider dike) was constructed.  In 1979, the dikes around the Ash Pond were raised 
to elevation 395 feet with clay.  In 1986, approximately 300 feet of the west portion of the 
divider dike between the Ash Pond and the Dry Ash Stack was constructed.  In 1995-96, the 
current divider dike between the Ash Pond and Dry Stack was constructed (exterior divider 
dike) to form the current configuration. In 1996, stacking within the Dry Fly Ash Stack began.  
Appendix A contains a timeline of development of the disposal complex as well as a plan 
view that shows the locations of Area 1 and Area 2. 

The gypsum storage area was constructed during 1995-96.  It was built over Area No. 1, the 
original ash pond.  The pond was constructed in several stages beginning with construction 
of a rock drainage blanket to collect and divert water away from the base.  It is surrounded by 
a lower earth dike capped with bottom ash, and an upper gypsum dike.  Table 1 presents key 
details of the Complex.   
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Table 1.  Details of  Complex 

Item Value 
Original Construction Completed 1972 
Scrubber Construction Completed 1994 
Elevation of Initial Ash Dike 380 feet 
Elevation of Perimeter Ash Dike 395 feet 
Current Ash Stack Elevation 430 +/-feet 
Planned Maximum Ash Elevation 600 feet 
Elevation of  Initial Gypsum Dike 380 feet 
Elevation of Perimeter Gypsum 
Dike 

 
395 feet 

Current Gypsum Stack Elevation 418 +/-feet 
Planned Maximum Height 
(Gypsum) 

570 feet 

Current Overall Dike Length 17,200 feet 
Current Total Area  337 acres 

 
3.2. Disposal Operations 

The plant currently generates fly ash, bottom ash and synthetic gypsum wastes in addition to 
other Coal Combustion Products (CCPs) such as calcium silicate thermal insulation, boiler 
sandblasting residue, spent resin and activated alumina.   

Scrubbers are installed on both generating units.  According to the introduction of the current 
operations manual of the facility (Operations Manual, Dry Ash and Gypsum Stacking Facility, 
Permit IDL 81-102-0082, Tennessee Valley Authority Fossil Engineering Services, 
September 2003): 

Fly ash is collected in a dry state, conditioned with moisture and then spread and 
compacted.  Bottom ash is sluiced to a processing area, reclaimed, and then placed on the 
ash stack.  The gypsum is sluiced into the gypsum stack area.  Gypsum can also be 
diverted at a valve station into the gypsum processing plant operated by Synthetic 
Materials, Inc (SynMat).  SynMat dewaters gypsum slurry using vacuum filter presses and 
the filtrate is returned to the gypsum stack area where any remaining fines can settle.  
During unit outages SynMat may also reclaim gypsum from the gypsum stack area either 
by direct excavation and truck hauling or by dredging using a small portable hydraulic 
dredge. 

TVA operates the gypsum disposal complex using the elevated rim ditching method.  Dozers 
and excavators are used to construct rim ditches and to raise the perimeter gypsum dike.  
TVA augments the method with a riser and spillway decant system on the west end of the 
gypsum disposal complex.  Water is allowed to pool around the decant structure, then the 
clearest water at the top of the pool is captured with the riser pipe.  The pipe spillway from 
the riser conveys water to a small settling pond where it then flows to the perimeter ditch and 
eventually to the retention and stilling ponds. The perimeter ditch collects runoff and seepage 
from both the gypsum disposal complex and the ash stacks. 

Due to concerns about elevated piezometric levels in the Gypsum Stack and surrounding 
dikes, TVA elected to cease regular pumping of gypsum slurry to the gypsum stack in May, 
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2009.  Since May, SynMat operates its gypsum processing plant full time.  Dewatered 
gypsum is either conveyed to Temple Inland for use in dry wall production or stockpiled and 
later hauled by truck to the gypsum disposal area.   

After the gypsum slurry from the plant scrubbers is screened at SynMat the resultant low-
concentration mix of gypsum “fines” is pumped to a small collection pond adjacent to the 
existing bottom ash pond.  The mix is allowed to settle and the gypsum is regularly 
excavated then trucked to the gypsum stacking area.  “Rejects” or the unwanted fractions of 
the screening process from SynMat are also regularly trucked to the stacking area. 

The only exceptions to the process described above are when the SynMat filter plant must 
shut down temporarily due to power outages or mechanical problems.  At those times, the 
full gypsum slurry flow is diverted to the gypsum stack.  Over the past six months, full 
gypsum slurry flow has been diverted to the stack on 70 occasions, for an average duration 
of approximately 1 hour each occasion. 

4. Scope of Work 

The scope of the geotechnical exploration was divided into the following tasks. 

a. Review of Available Information 

b. Review of General Site Geology  

c. Subsurface Exploration  

d. Field Instrumentation and Monitoring 

e. Surveying 

f. Laboratory Testing 

g. Review of Existing Conditions and Previous Repairs 

h. Engineering Analyses 

i. Conceptual Design of Repairs 

The work performed as part of these tasks is described in the following paragraphs 

5. Review of Available Information 

5.1. General 

As part of the facilities assessment (Phase 1) project, Stantec reviewed documents provided 
by TVA pertaining to the waste disposal area.     

5.2. Reviewed Documents 

Below is a summary of the documents reviewed for the geotechnical exploration.   
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Table 2.  List of Documents Reviewed for Geotechnical Exploration 

Reference 
No. (1)

 Document Name 
Type of 

Document Dated Agency 

TVA 
Reference  

No. 

1 Ash Dike Raising, 
Borrow Areas B & D Memo June 16, 1981 TVA CDB 81 0619 

005 

2 Ash Pond Pressure 
Grouting Records 

Grouting 
Records 3/1991 – 8/1991 TVA  

3 Ash Pond Dikes - 
Chronological Events Memo January 17, 

1992 TVA N/A(2) 

4 Recommendations for 
Stability Improvement Letter March 13, 1992 Law Engrg N/A(2) 

5 

Evaluation of Water 
Resource Impacts from 
Proposed Disposal 
Facilities at CUF  

Report August, 1992 TVA & 
GeoTrans 

WR28-2-46-
106 

6 Stacking Plan Scopes Scope 
Memos April 12, 2000 TVA N/A(2) 

7 Operations Manual Manual September, 
2003 TVA IDL811020082

8 Dry Ash and Gypsum 
Stacking Areas Drawings October 10, 

2003 TVA 10W302-1 to 
27 

9 
Wastewater Flow 
Schematic – NPDES 
Permit No. TN0005789 

Schematic May, 2005 TVA N/A(2) 

10 Project Updates Memos May, October, 
2007 Geosyntec N/A(2)

 

11 
Report of Geotechnical 
Exploration, Gypsum 
Area Seepage Study 

Report May 1, 2007 Mactec N/A(2) 

12 

Notebook  of Kelly E. 
Evans: Gypsum Stack 
Seep Next to Ash Sluice 
Discharge 

Notebook November 5, 
2008ff TVA N/A(2) 

13 
2009 Annual Inspection 
of Waste Disposal 
Areas(3) 

Report February 11, 
2009 TVA N/A(2) 

14 Reports of Annual 
Waste Area Inspections Reports 1972 - 2008 TVA Various 

 (1) Presented as attachment in Appendix A  
(2) TVA Reference Number Not Applicable  
(3) Copies of annual reports received from TVA are not included with the report due to space constraints 
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Contained in Appendix A is a chronological list of geotechnical reports of explorations 
performed at the Cumberland Fossil Plant waste disposal area.  The list was compiled during 
the review of TVA documents.  A short summary of each item in Table 2 appears below.   

Item No. 1  Ash Dike Raising, Borrow Areas B & D – This memo from the chief of the 
Construction Services Branch reports borrow area soil boring and laboratory soil testing 
results for soil used in raising the original perimeter dike of the ash disposal area. 

Item No. 2  Ash Pond Pressure Grouting Records – Daily records of the pressure grouting of 
over 5,000 feet of the foundation of the ash pond dike in 1991. 

Item No. 3   Ash Pond Dikes – Chronological Events – A brief history is given by K.W. 
Burnett, manager, Civil Section One, Fossil Engineering, of the ash pond dikes from 
construction in 1969 to the October, 1991 pressure grouting of the dike foundation in a memo 
to Gary Nuyt. 

Item No. 4  Recommendations for Stability Improvements, Ash Pond Dike System – The 
letter from a consulting firm is an addendum to a 2003 geotechnical exploration they 
performed.  Additional information was provided and more stability analyses were performed.  
Recommendations for increasing dike stability were also given in the letter. 

Item No. 5   Evaluation of Water Resource Impacts from Proposed Disposal Facilities – The 
report states results of analyses performed to determine the impact of leachate generation 
from the waste disposal facilities on the water quality of the Cumberland River.  A geologic 
buffer was also modeled to determine its effectiveness in minimizing leachate generation.  
Design alternatives for the gypsum complex, the dry ash stack and closure of the facilities 
were considered. 

Item No. 6  Stacking Plan Scopes – This document outlines the preparations to be made in 
developing the dry ash stack and gypsum complex.  Major scope items include: document 
preparation, exploration, dredging plan, sampling, analysis of stacking materials, cost 
estimation and scheduling. 

Item No. 7  Operations Manual, Dry Ash and Gypsum Stacking Facility – The manual 
contains sections on site information, description of the solid waste, general site preparation, 
daily operations, surface water management and geologic buffer system.  It also contains 
sections on the gas control system, groundwater monitoring, environmental protection, 
closure and post closure and quality assurance/quality control.  Appendices contain 
specifications, calculations, studies, regulations, policies, and miscellaneous information. 

Item No. 8  Dry Ash and Gypsum Stacking drawings.  These drawings are for construction of 
the disposal facilities of the Flue Gas Desulfurization Retrofit Project of 2003.  They show 
existing conditions, boring layout and the proposed construction in eight stages.  Final 
grading, cross-sections and details are also shown in the drawings. 

Item No. 9  Wastewater Flow Schematic for NPDES Permit No. TN0-005789 – This one-
page schematic flow diagram shows amounts and sources of drainage and process water 
flows in millions of gallons per day.  The schematic shows intake of 2096.877 MGD gallons 
with 2097.062 MGD flowing out to the Cumberland River. 
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Item No. 10  Project Updates – This document is a hard copy of a slideshow presented in 
May, 2007.  Results of soil borings and groundwater monitoring program of 2006/2007 were 
presented.  The results of stability and seepage analyses were also discussed.  A design of 
remedial measures was proposed. 

Item No. 11  Report of Geotechnical Exploration, Gypsum Area Seepage Study – This report 
contains findings from a geotechnical exploration conducted at a seepage area in the 
southwest corner of the gypsum complex in 2005.  Boring, laboratory test and well 
installation results are discussed. 

Item No. 12 Notebook of Kelly E. Evans: Gypsum Stack Seep Next to Ash Sluice Discharge -   
This volume includes field notes of observations and events of a seep observed in 
November/December, 2008.  It also contains messages, action lists, photographs and 
drawings.  The results of slope stability analyses are also included in the binder. 

Item No. 13  2009 Annual Inspection of Waste Disposal Areas – Prepared by Stantec, the 
report  contains the results of an annual inspection of the waste disposal areas at 
Cumberland Fossil Plant.  The pages contain descriptions, observations and 
recommendations for the Coal Yard Drainage Basin, Chemical Treatment Pond, Active Ash 
Pond, Dry Ash Stack, Wet Gypsum Stacking Area and the slough beside Highway 233, 
including associated ditches, dikes, roads and effluent points. 

Item No. 14  Reports of Annual Waste Area Inspections, 1972-2008 – These annual reports 
were prepared by various persons within TVA.  The reports contain the results of an annual 
inspection of the waste disposal areas (as they existed at the time of the inspection) at 
Cumberland Fossil (or Steam) Plant.  Also included is the 2007 (performed 2006) Annual 
Ash Pond Dike Stability Report and Quarterly Red Water Seep Inspections as well as the 
2008 (performed 2007) Quarterly Red Water Seep Inspections.  A copy of the Dredge Report 
for the Coal Yard Runoff Pond is also included in the binder. 

5.3. Design Drawings 

The Dry Ash and Gypsum Stack were originally designed in 1993.  TVA cannot locate the 
original drawings but obtained a scanned copy of the proposed final stack configuration from 
TDEC.  This drawing was used as the basis for the analysis of future buildout conditions 
discussed in Section 12.2.10. 

One set of reduced-sized drawings were included in the documents obtained from TVA 
during Phase 1.  The drawings were entitled “Dry Ash and Gypsum Stacking Area, Stages 1 
through 8, TVA Fossil and Hydro Engineering" dated October 10, 2003 and included Drawing 
Nos. 10W302-1 through 10W302-27. The drawings were part of Law Engineering’s 1992 
geotechnical exploration report on the FGD Retrofit Project for Units 1 and 2 and were used 
in the TVA Operations Manual revised in 2003.  Copies of the drawings are contained in 
Appendix A.  It is understood that these drawings were not approved by TDEC. 

The 2003 drawings show 8 stages of disposal area development ending in final preparation 
of areas for total build-out of both the gypsum and fly ash stacks.  The drawings show the 
construction within Ash Disposal Areas Nos. 1A (inactive), 2 and 2B (sluicing operations).  
Modifications also included the construction of the Retention Pond out of Area 2 with no 
modification of the Stilling Pond, which has remained unchanged. 
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Copies of a few of the original construction drawings of the waste disposal area were found 
with miscellaneous memorandums and with a few of the annual reports.  Sheets 10N212 
through -214, 10N218, 10N224 and 10N225 were used to show particular aspects of the 
facilities and are contained in Appendix A.  No drawings marked “As-Built” or similar were 
found. 

5.3.1. Proposed Design of Ash Disposal Area 

Portions of the Ash Disposal Area were to be built during Stages 2, 4, 7 and 8.  During Stage 
2 and within Ash Disposal Area 2 the Structural Dike (Top Elev. 394.5 feet) between the 
Retention Pond and the Fly Ash Stacking area was to be built.  The Bottom Ash Dredge 
Cells, Wastewater Ditch and a 10-acre Dry Fly Ash Disposal Area were to be constructed 
during Stage 4.  Preparation for a 20-acre Dry Fly Ash Disposal Area was planned for Stage 
7.  The preparation for a 60-acre Dry Fly Ash Disposal Area was to occur in Stage 8.  
Improvements in Stages 4, 7 and 8, the preparation for the 10-, 20-, and 60-acre Ash 
Disposal Areas lie within what is now called the Dry Fly Ash Stack.   

However, a note on the drawings states “Dry ash stages were not constructed in the 
sequence shown.  Dry ash disposal area has proceeded east to west as a continual 
development.”  This note was likely added to the drawings for use in the Operations Manual. 

The Operations Manual indicates the Disposal Area was prepared by constructing a bottom 
ash blanket drain 4 feet thick.  As the stack expanded the blanket was extended as needed.  
Ash is reclaimed from settling basins then stacked in lifts.  Side slopes of the stack are to be 
3H:1V and have intermediate 15 feet wide benches every 30 vertical feet for drainage 
control. 

5.3.2. Proposed Design of Gypsum Disposal Complex 

The Gypsum Stacking Area improvements were scheduled for Stages 1, 2, 3, 5 and 6.  
During Stage 1 the 80-acre Gypsum Stacking Area including Separator Dike and Spillway 
was to be constructed.  The construction of the north and west dikes were scheduled for 
Stage 2.  During Stage 3 the southern dike construction was planned.  Placement of dredged 
material up to Elevation 400.0 in the south end of the stacking area (in the former wastewater 
holding basin) was to occur in Stage 5 to expand the stacking area to 132 acres.  Stage 6 
included the completion of the Drainage Trenches and Blankets and the Blanket Drain Ditch 
around the perimeter of the stacking area.   
 
Stacking was to be accomplished by use of the rim ditch method after sluicing gypsum slurry 
to the stack.  The coarser fraction of the gypsum was to be placed and compacted toward 
the outer edge of the stack.  The finer fraction was to be placed and compacted toward an 
interior area. 
 
Side slopes of the stack were to be 3H:1V and have intermediate 15 feet wide benches every 
30 vertical feet for drainage control. 
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6. Site Geology 

6.1. General 

The Physiographic Regions of Tennessee Map (Tennessee Department of Environment and 
Conservation (TDEC)) indicates that the project site is located in the Western Highland Rim 
of Middle Tennessee.  Underlying bedrock of the region is chiefly Mississippian limestone, 
chert, shale, and sandstone with exposures of Devonian, Silurian, Ordovician, and Cambrian 
limestone, chert, and shale.  In the northern part of the Western Highland Rim, caves and 
other karst features may be present.  The ground surface elevation in the vicinity of the 
project ranges from approximately 360 feet to 650 feet above mean sea level.       

The Generalized Geologic Map of Tennessee (Tennessee Department of Environment and 
Conservation, 2009) indicates that the areas surrounding the project site are underlain by 
rock of Mississippian age.  In the immediate vicinity of the project site, rock of Ordovician age 
predominates.  

6.2. Soils 

The soil survey (Web Soil Survey of Stewart County, Tennessee, United States Department 
of Agriculture (USDA), 2009) indicates that the soils surrounding the Cumberland Fossil 
Plant are Silt-Loams or Silty Clay-Loams of the Nolen, Sengtown, Bodine, Egam, Maury, 
Lindside, Melvinville, Byler and Wolftever Associations.  These soils are described as 
moderately deep to deep, moderately well to well drained, moderately sloped soils that 
formed from the weathering of interbedded sedimentary rock.  These soils generally range 
from silt loam to clay loam in texture.  Typical USCS soil classifications of these soil types 
are CL, CL-ML, SM, GC and GM.   

6.3. Bedrock Geology 

The Cumberland Fossil Plant is underlain by bedrock primarily of Ordovician age, with 
smaller amounts of Silurian and Devonian aged rock.  The plant is situated in an ancient 
meteorite impact crater just north of the impact zone.  This event has produced a large 
variation in the contour of the bedrock below the facility as well as several mapped faults.    

According to the Geologic Map of the Cumberland City Quadrangle (USGS 1968, revised 
1986), the complex site is predominantly underlain by bedrock belonging to the Mannie 
Shale, Fernvale Limestone, Hermitage, Carters, Lebanon, Ridley, Pierce and Murfreesboro 
Limestone Formations, in general order of descending geology.  Each of these formations is 
of Ordovician age and is comprised of limestones that may be described as thin to thick 
bedded, greenish-gray to gray, coarse to crystalline grained, argillaceous and hard. The 
Hermitage Formation also contains thin bedded to laminated gray sandy shale and the 
Mannie Shale Formation contains shale and limestone interbedded.    
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Figure 4. Portion of Geologic Map with Approximate Location of Cumberland Fossil 
Plant Indicated (USGS Geologic Map of the Cumberland City Quadrangle (1966, 
revised 1986). 
 
6.4. Hydrology and Hydrogeology 

Surface water migrates along natural drainage swales and diversions along local hillsides.  
The Cumberland River and Wells Creek, which bound the project area, together with their 
respective tributaries collect the surface water and drain the groundwater from this area.  The 
water levels in the Cumberland River and Wells Creek are generally maintained between 357 
feet and 360 feet elevation.   These bodies of water flow generally northward and are part of 
the Lake Barkley watershed. 

Groundwater migrates through both primary and secondary porosity at the site.  
Groundwater seeps into the alluvium, residual soils and/or unconsolidated material within the 
project area.  Some of that water migrates along the top of bedrock, saturating the interface 
between the top of bedrock and unconsolidated material, until the groundwater seeps into 
the bedrock or finds a fracture or joint to follow.  Below top of bedrock, the water migrates 
through the fractures, joints, bedding planes and other voids in the bedrock.  The 
groundwater eventually intercepts the existing groundwater in the area and/or eventually 
flows to the surface at a lower elevation.  Water levels encountered in borings are discussed 
in Section 7.4 of this report. 
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7. Subsurface Exploration 

7.1. General 

Stantec performed the fieldwork for the geotechnical exploration from April through July, 
2009.  The exploration consisted of test borings, sampling, rock coring, instrumentation and 
backfilling.  The work was performed around and on the Dry Fly Ash Stack and Gypsum 
Disposal Complex.  Borings to explore conditions around the Retention and Stilling Ponds 
were performed as part of a separate project and the results will be presented in a separate 
document later.  Stantec drilled 74 soil test borings and advanced 17 cone penetrometer test 
(CPT) borings mainly atop the dike system of the two waste areas.  The locations were 
chosen by Stantec to be along pre-determined cross-section alignments and at locations 
where dike materials were believed to be deepest. The boring locations were surveyed by 
TVA after drilling.  The locations are shown on the boring layout in Appendix B.  

The borings were drilled using both 3¼- and 4¼-inch inside diameter hollow-stemmed 
augers powered by a truck-mounted drill rig.  A 6-inch diameter roller bit was also used with 
a mud-rotary technique to drill certain borings in order to obtain undisturbed tube samples 
with fewer disturbances. 

In the soil test borings continuous standard penetration tests (SPT’s) were performed in 
accordance with ASTM D1586 until natural materials were encountered, after which SPTs 
were continued at 2.5-foot intervals.  The results of SPT testing are presented on the boring 
logs included in Appendix C. 

After soil borings with SPT samples were drilled and an understanding of the subsurface 
profile at a particular location was obtained, offset borings were advanced.  The offset 
borings were used to obtain undisturbed, thin-walled (Shelby) tube samples in particular 
materials at specific depths. Thin-walled (Shelby) tube samples were obtained in accordance 
with ASTM D 1587.  Sample depths and percent of recovery are presented on the boring 
logs.   

In addition to the samples described above, disturbed bag samples of soils, typically 
consisting of auger cuttings obtained from the borehole during the drilling process, were also 
taken for laboratory testing.  The samples consisted of gypsum, gypsum rejects, fly ash, 
bottom ash, original dike material and “raised dike” material. 

A Stantec geotechnical engineer or geologist directed the drill crews, logged the subsurface 
materials encountered during the exploration and collected soil samples. During field logging 
particular attention was given to the material’s color, texture, moisture content and 
consistency or relative density.   

Rock coring was performed in selected borings using NQ2-size (2-inch diameter) wire-line 
coring equipment.  Core runs began at top of weathered rock and were either 5 or 10 feet in 
length.  Upon retrieval, the core was extracted and sequentially placed in a core storage box 
and labeled.   

CPT borings were conducted at offset locations to borings as shown in the list of borings in 
Table 3 and the site plan in Appendix B.  Cone penetration testing was performed by 
advancing an integrated electronic seismic piezo cone within the soil-like overburden 
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materials to measure tip resistance, sleeve friction and dynamic pore pressure at roughly 
one-inch intervals.  In addition, pore pressure dissipation testing was performed at selected 
intervals.  The logs and correlations of the CPT borings are included in Appendix D. 

The onsite representative then logged the core noting its physical appearance, integrity and 
bedding characteristics.  The amount of core recovered from the operation was also noted 
and expressed in the log as a percentage recovered.  The Rock Quality Designation (RQD) 
value, a simple, quantitative indication of rock competency, was determined for each coring 
run by adding the length of all naturally occurring pieces in a run greater than 4 inches and 
dividing by the length of the total run.  The resultant is expressed as a percentage. 

Upon completion of drilling, the boreholes without instrumentation were backfilled using a 
mixture of Portland cement and bentonite clay.  Boreholes with piezometers received a 
quartz sand filter pack around the piezometer, a bentonite seal above the sand then backfill 
with the cement and bentonite mixture.  Boreholes with slope inclinometers were backfilled 
with high-solids cement-bentonite grout placed by tremie pipe to displace cuttings and drilling 
fluid.  Soil auger cuttings were disposed of by plant personnel. 

Following the field exploration, the SPT samples, Shelby tubes and bag samples were 
transported to Stantec’s (or certified vendor’s) laboratory for testing.  The remnant samples 
will be available for review up to thirty (30) days following testing and the submittal of the final 
version of this report, at which time the samples will be discarded unless prior arrangements 
have been made with Stantec. 

7.2. Summary of Borings 

A boring layout drawing is presented on a drawing included in Appendix B.  Typed boring 
logs are presented in Appendix C.  A summary of boring information is presented in Table 3, 
where all measurements are expressed in feet. 

Table 3.  Summary of Borings 

Boring 
No.(1) Northing(2) Easting(2) 

Top of 
Hole 

(Elevation)

Bottom of 
Hole 

(Elevation) 

Bottom of 
Hole 

(Feet) 
STN-1 731,972.89 1,510,623.03 392.6 362.6 30.0 
STN-2 731,620.35 1,510,594.16 406.5 302.6 103.9 
STN-3 732,139.24 1,509,478.38 394.8 322.8 72.0 
STN-3A 732,139.24 1,509,474.38 394.8 356.8 38.0 
STN-4 731,897.61 1,509,866.05 393.9 314.6 79.3 
STN-5 731,525.23 1,509,330.56 377.9 328.2 49.7 
STN-6 731,522.23 1,509,376.77 394.3 329.3 65.0 
STN-7 731,468.66 1,509,521.56 402.7 322.8 79.9 
STN-8 730,646.60 1,509,359.17 380.8 337.5 43.3 
STN-9 730,659.51 1,509,396.49 394.7 337.9 56.8 
STN-9 A 730,655.56 1,509,398.56 394.7 335.7 59.0 
STN-9 B 730,663.13 1,509,394.84 394.7 378.7 16.0 
STN-10 730,721.30 1,509,488.66 397.1 336.9 60.2 
STN-11 730,171.02 1,509,771.93 378.8 313.7 65.1 
STN-12 730,206.65 1,509,805.16 394.8 311.5 83.3 
STN-13 730,257.53 1,509,873.48 396.5 321.3 75.2 



 

v:\1755\active\175539009\geotechnical\report\revision 5-20-10\report\175539009r01.docx  16 

Boring 
No.(1) Northing(2) Easting(2) 

Top of 
Hole 

(Elevation)

Bottom of 
Hole 

(Elevation) 

Bottom of 
Hole 

(Feet) 
STN-14 729,668.17 1,510,309.27 379.0 312.2 66.8 
STN-15 729,710.31 1,510,333.99 395.0 312.8 82.2 
STN-15 A 729,713.11 1,510,331.12 395.0 355.0 40.0 
STN-15 B 729,715.91 1,510,328.25 395.0 312.7 82.3 
STN-16 729,763.04 1,510,385.22 397.8 313.3 84.5 
STN-17 729,839.12 1,510,498.97 428.4 311.0 117.4 
STN-17 A 729,842.82 1,510,494.59 428.4 356.4 72.0 
STN-18 729,626.30 1,511,020.93 401.2 335.6 65.6 
STN-19 729,567.00 1,511,146.57 410.9 359.4 51.5 
STN-19 C 729,562.64 1,511,144.49 410.9 388.9 22.0 
STN-20 729,545.69 1,511,210.45 419.3 363.8 55.5 
STN-21 728,813.36 1,510,875.59 395.1 351.6 43.5 
STN-21 A 728,808.93 1,510,877.54 410.2 362.2 48.0 
STN-21 B 728,804.50 1,510,879.50 410.2 332.2 78.0 
STN-22 728,838.52 1,510,961.21 410.2 318.2 92.0 
STN-22 A 728,829.60 1,510,964.76 395.1 334.4 60.7 
STN-22 C 728,834.06 1,510,962.99 395.1 371.1 24.0 
STN-23 728,291.47 1,511,590.83 420.7 321.2 99.5 
STN-24 728,215.90 1,511,562.59 410.4 319.9 90.5 
STN-24 C 728,217.51 1,511,558.03 410.4 392.4 18.0 
STN-25 728,130.72 1,511,539.43 395.4 318.1 77.3 
STN-26 728,079.09 1,511,517.81 380.6 320.2 60.4 
STN-27 728,342.65 1,512,519.26 422.2 334.3 87.9 
STN-28 728,264.15 1,512,555.40 410.6 339.4 71.2 
STN-28 A 728,265.77 1,512,559.91 410.6 356.6 54.0 
STN-28 B 728,262.26 1,512,550.95 410.6 391.1 19.5 
STN-28 C 728,260.38 1,512,546.50 410.6 394.1 16.5 
STN-29 728,179.37 1,512,587.54 395.2 334.9 60.3 
STN-29 A 728,181.10 1,512,591.60 395.2 338.3 56.9 
STN-29 B 728,177.54 1,512,583.48 395.2 378.7 16.5 
STN-30 728,119.63 1,512,564.49 379.7 340.0 39.7 
STN-31 728,180.44 1,513,622.99 422.5 351.6 70.9 
STN-32 728,155.57 1,513,707.59 410.7 350.3 60.4 
STN-33 728,122.27 1,513,797.59 395.4 341.1 54.3 
STN-34 728,103.27 1,513,844.16 378.7 354.0 24.7 
STN-35 728,903.76 1,513,833.70 425.7 357.8 67.9 
STN-35 A 728,899.92 1,513,832.70 425.7 377.7 48.0 
STN-36 728,879.61 1,513,930.45 411.2 359.5 51.7 
STN-36 A 728,875.02 1,513,928.98 411.2 365.2 46.0 
STN-36 B 728,883.94 1,513,932.09 411.2 390.2 21.0 
STN-37 728,853.00 1,514,022.47 395.2 356.9 38.3 
STN-37 A 728,848.41 1,514,021.00 395.2 360.2 35.0 
STN-37 B 728,857.33 1,514,024.11 395.2 377.7 17.5 
STN-38 728,840.42 1,514,066.12 380.0 359.8 20.2 
STN-39 729,874.75 1,513,445.67 395.9 376.7 19.2 
STN-40 729,801.23 1,513,385.97 411.3 379.4 31.9 
STN-41 729,715.15 1,513,343.22 422.6 376.6 46.0 
STN-42 730,342.74 1,512,760.25 396.2 353.6 42.6 
STN-43 730,394.20 1,512,495.22 411.3 349.3 62.0 
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Boring 
No.(1) Northing(2) Easting(2) 

Top of 
Hole 

(Elevation)

Bottom of 
Hole 

(Elevation) 

Bottom of 
Hole 

(Feet) 
STN-43 A 730,397.50 1,512,491.36 411.3 345.6 65.7 
STN-44 730,328.91 1,512,450.02 419.5 345.6 73.9 
STN-45 730,351.51 1,511,970.28 411.6 348.4 63.2 
STN-45A 730,351.38 1,511,965.25 411.66 391.66 20.0 
STN-45B 730,346.02 1,512,020.28 411.6 396.6 15.0 
STN-45C 730,345.72 1,512,070.28 411.6 396.6 15.0 
STN-46 730,307.77 1,511,950.82 420.3 346.7 73.6 
STN-46A 730,309.78 1,511,946.44 420.3 399.3 21.0 
STN-63 730,171.50 1,509,773.10 379.0 359.0 20.0 

Cone Penetrometer Test Borings 
STN-64 729,396.89 1,510,532.03 379.3 353.8 25.5 
STN-65 729,791.10 1,510,179.24 379.8 355.1 24.7 
STN-66 730,179.49 1,509,764.23 379.0 346.3 32.7 
STN-67 731,487.75 1,509,327.79 378.4 345.4 33.0 
STN-68 731,848.23 1,510,340.93 396.1 357.0 39.1 
STN-69 731,860.16 1,509,967.60 392.4 324.2 68.2 
STN-70 730,986.46 1,509,851.43 428.1 330.2 97.9 
STN-71 729,958.36 1,510,375.99 427.2 324.4 102.8 
STN-72 729,727.44 1,511,067.07 401.4 368.0 33.4 
STN-73 729,588.29 1,511,238.50 419.3 351.9 67.4 
STN-74 730,325.68 1,512,461.37 419.9 395.0 24.9 
STN-75 730,184.63 1,512,659.31 420.6 382.1 38.5 
STN-76 728,563.33 1,513,742.62 424.5 352.8 71.7 
STN-77 728,286.09 1,513,112.60 421.8 347.1 74.7 
STN-78 728,161.70 1,512,113.05 421.7 371.8 49.9 
STN-79 728,475.41 1,511,251.81 418.1 365.7 52.4 
STN-80 729,115.32 1,512,685.30 423.4 363.2 60.2 

 

7.3. Subsurface Soil Conditions 

Thirteen primary soil horizons have been identified using soil boring results and available 
historical documents from TVA archives. Below are brief descriptions of the horizons.  Two-
letter classification codes (CL, SM, SP, etc.) in the descriptions refer to the Unified Soil 
Classification System (USCS). 
 
Coal Combustion Products: 

 
• Fly Ash – Classifies as silt (ML) or silt with sand/silty sand. Light gray to black or gray 

brown, silt to clay-sized grains, dry to wet.  Soft to very stiff.  Lenses of bottom ash or 
lean clay may be present. 

 
o Fly Ash (Sluiced) or Fly Ash/Bottom Ash (Sluiced) – Saturated fly ash, bottom 

ash, or a laminated zone of both that is wet to saturated, probably hydraulically 
placed, soft to medium stiff.  Fly ash alone classifies as silt (ML).  The fly 
ash/bottom ash (sluiced) was visually classified as silty sand with gravel (SP), silty 
sand (SM), and sandy lean clay (CL).  For purposes of slope stability analyses, a 
distinction was not drawn between sluiced fly ash and a combination material of 
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sluiced fly ash and bottom ash.  Definite zones were unclear.  Sluiced fly ash 
properties were conservatively assumed for both materials. 

 
o Fly Ash (Stacked) – Distinct from sluiced fly ash based on higher blow counts, 

lower moisture contents, and stronger cone penetrometer test (CPT) results.  It 
appears some compactive effort was used during placement of this material. 

 
• Bottom Ash – Segregated and stacked bottom ash.  Classifies as a silty sand with 

gravel (SP) or silty sand (SM).  Dark gray to black, coarse grained, damp to wet, very 
loose to very dense with occasional interbedded layers of fly ash and clay.  Medium 
sand to gravel-sized grains with some fines.  It appears some compactive effort was 
used during placement of this material.  Sluiced bottom ash intermixed with fly ash is 
modeled as sluiced material (see above).   

 
• Gypsum – Classifies as silt (ML), white to gray brown or tan, medium stiff to very stiff, 

damp to wet.  Material has been placed both by stacking and slucing.  Where placed 
by stacking, it appears some compactive effort was used. 

 
Natural Soils Used In Dike Construction: 

 
• Dike 1 – The original perimeter dike.  A lean clay (CL), red brown to gray brown, 

moist to wet, very soft to very stiff.  Occasional gray mottling, with areas of sand or 
gravel, chert fragments, few organics and manganese concretions.  Approximate top 
of dike elevation is 380 feet. 

 
Stantec (2009a) identified this zone in most borings surrounding the Dry Fly Ash 
Stack and Gypsum Stack Complex just above natural ground.  It was not found in the 
borings on the northeast perimeter on the Gypsum Stack Complex near the Coal 
Yard Runoff Pond and Metal Cleaning Pond.  Here, the initial surface topography 
appeared to be at a higher elevation than the rest of the initial dike structure. 

 
• Dike 2 – The raised dike uphill of the original perimeter dike.  It has a crushed stone 

surface between 0.5 and 1.0 feet deep.  Dike 2 was identified by Stantec (2009a) 
along the outside perimeter of the Dry Fly Ash Stack and Gypsum Stack Complex.  It 
is not found in the divider dikes between the Gypsum Stack Complex, Dry Fly Ash 
Stack, and Retention Pond.  The approximate top of dike elevation is 395 feet.  The 
raised dike has two distinct soil horizons: 

 
o Dike 2 (Lean Clay) – Lean clay (CL)  to lean clay with gravel, some cobbles, light 

brown to brown, some gray mottling, moist to wet, soft to very stiff.   
 

o Dike 2 (Fat Clay) – Fat clay (CH) to fat clay with gravel, dark brown to reddish 
brown, damp to wet, firm to very stiff.  This layer is typically near the top of Dike 2 
or may compose the complete Dike 2 zone. 

 
• Dike 3 –The starter dike for stacking gypsum.  Classifies as clayey gravel with sand 

(GC) or clayey sand with gravel (SC) with just greater than 50% retained on the No. 
200 sieve.  Reddish brown to light gray, moist to wet, loose to dense, angular grains.  
The clay tends to be lean with some borderline fat clay present with manganese 
concretions.  A bottom ash road (from 1.1 to 4.0 feet thick) is located along the dike’s 
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crest.  The top of Dike 3 is at approximate elevation 410 feet. 
 

Stantec (2009a) identified this zone in borings along the embankment crest 
surrounding the Gypsum Stack Complex.  One exception was Boring 45 located next 
to the small pond at the northwestern tip of the complex. 
 

• Divider Dike – Located between the Retention Pond and the Dry Fly Ash Stack, this 
dike has a distinct composition of riprap or boulder zones with a reddish brown silty 
clay matrix.  The clay matrix is light brown to reddish or grayish brown, stiff to very 
stiff, and moist to wet.  Typically, the clay was field-classified as lean with some fat 
clay present. 

 
Natural Foundation Soils: 

 
• Alluvial (Clay) – Lean clay (CL), silty grading to sandy, manganese concretions, 

reddish brown to light gray, some gray mottling, soft to very stiff, moist to wet, with 
rock fragments.  Few organics and wood fragments, but typically has a faint organic 
odor near the suspected natural ground interface. 

 
o Alluvial (Clay – Soft) – Historical reports denote a separate soft alluvial clay zone.  

 
• Alluvial (Granular) – Varying between silty sand with gravel (SM), (yellowish brown to 

light gray, moist to wet, very loose to compact, medium to coarse grained, poorly 
sorted with increasing gravel size) and gravel with clay to silt and sand (GP-GC or 
GM) (gray, wet, angular, loose to very dense).  Some wood fragments with a slight 
organic odor near the suspected natural ground interface. 

 
Bedrock: 

 
• Interbedded Limestone and Shale – Limestone is light gray, hard, and thick bedded.  

Shale is light gray, calcareous, moderately hard and laminated.  Core recovery 
ranged from 94 to 100 percent.  RQD ranged from 56 to 100 percent.  When core 
was obtained, limestone comprised approximately 50 to 90 percent of the recovery.   

 
7.4. Subsurface Water 

Subsurface water was encountered in most of the borings advanced during this exploration.  
The water level reading was taken after the boring had been drilled but before the installation 
of instrumentation.  Typically, subsurface water was not found in borings advanced purposely 
to a shallow depth to obtain undisturbed samples.  The depths to water noted immediately 
after drilling are shown on the boring logs presented in Appendix C.   

The elevation at which subsurface water was encountered generally varied based on the 
offset distance from the disposal operations.  The borings advanced at the crest of the 
original dike (Dike 1, elevation 380) encountered subsurface water between elevations 370 
feet and 378 feet with a few exceptions.  The exceptions were believed to have occurred 
because of the slow response time of the cohesive soils when compared to the granular 
deposits in other borings.  The borings that were advanced at the crest of Dike 2 
(approximately elevation 395 feet) encountered subsurface water at elevations varying from 
375 feet to 392 feet.  The borings that encountered subsurface water at higher elevations 
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were on the south side of the facility in Sections F and H.  Generally, it appears that 
subsurface water flows in a northeast to southwest direction; following the slope of the 
bedrock surface.  Additional water level readings were and are being obtained from 
piezometers installed in some of the borings, as discussed in the following section of this 
report.   

8. Field Instrumentation and Monitoring 

8.1. General 

Stantec’s exploration included the installation and monitoring of geotechnical 
instrumentation.  Piezometers and slope inclinometer casings were installed in some of the 
boreholes to provide data about existing conditions and to provide a baseline for future 
monitoring efforts.  Initial or baseline readings preceded a regular and on-going 
instrumentation monitoring program. 

8.2. Instrumentation 

Two types of instruments were installed as part of the geotechnical exploration.  These 
include standpipe piezometers (PZ) and slope inclinometer (SI) casings.   

Standpipe piezometers, installed in a borehole, consist of a screened interval of pipe 
(generally 10-ft) joined to a 1-inch diameter riser pipe.  The screened interval was placed in a 
sand pack and a bentonite seal was placed above the sand to isolate the target pore water 
pressure reading zone.  The annular space between the riser pipe and the borehole was 
backfilled to the surface with bentonite grout to prevent vertical migration of water. The riser 
pipe was terminated above ground and protected with either a lockable metal cover or a 
flush-mounted 6” diameter manhole. 

Slope inclinometer casings consist of 2.75-inch outside diameter PVC casing with interior 
vertical grooves also installed in a borehole.  The annular space between the casing and 
borehole was backfilled to the surface with cement bentonite grout.  The casing was 
terminated above ground and protected with either a lockable metal cover or a flush-mounted 
6” diameter manhole.  (Lockable covers used in typical installation are shown in Figure 5.)  
Table 4 provides a summary of the instruments installed.  Appendix E presents the PZ and 
SI instrumentation logs. 
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Figure 5.  Typical Instrumentation (Slope Inclinometers, Piezometers) Installation 
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Table 4.  Summary of Instrumentation 
 

Boring No. Instrument 
Surface 

Elevation Tip Elevation 
STN-3 SI 394.80 323.8 
STN-3A PZ 394.80 357.3 
STN-4 PZ 393.92 354.8 
STN-9 PZ 394.68 338.2 
STN-9A SI 394.68 336.7 
STN-10 PZ 397.09 357.9 
STN-15A PZ 395.03 356.5 
STN-15B SI 395.03 313.0 
STN-16 PZ 397.80 340.8 
STN-21 PZ 395.13 356.0 
STN-21A SI 395.13 347.1 
STN-21B SI 395.13 318.1 
STN-22A PZ 410.19 350.8 
STN-27 PZ 422.15 355.3 
STN-28 PZ 410.57 341.8 
STN-29 PZ 395.17 341.2 
STN-29A SI 395.17 338.3 
STN-35 PZ 425.65 367.2 
STN-36 PZ 411.16 363.2 
STN-37 PZ 395.22 367.2 
STN-37A SI 395.22 360.2 
STN-42 PZ 396.20 357.2 
STN-43 PZ 411.27 374.3 
STN-43A SI 411.27 345.6 
STN-44 PZ 419.48 382.5 
STN-45A PZ 411.60 392.9 
STN-46A PZ 420.30 400.3 

 

8.3. Monitoring of Dike Slope Conditions 

Stantec is monitoring the instruments installed during the exploration.  Water level readings 
(from PZs) and slope movement data (from SIs) are obtained on a monthly basis and the 
results are included in Appendix F.  PZ readings are taken using a water level indicator and 
SI readings are obtained using a portable traversing inclinometer designed for this purpose.  
The first SI survey established the initial profile of the casing and subsequent surveys 
measure changes in the profile of the casing if movement of the slope has occurred. 

Instrumentation readings are currently obtained on a monthly schedule.  Future reading 
schedules may be modified in response to detection of any significant variation in readings.  
Depending on factors such as the magnitude, location and circumstances of the reading 
variation, the schedule may be adjusted to read the instruments more often, say, weekly or 
daily. 

Generally, water levels across the site have been steady and varied by a few tenths of a foot 
between monthly readings.  Around the Gypsum Stack Complex, the instruments that are 
monitoring the water levels in the fly ash show that water levels are at the upper limits of the 
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fly ash strata.  The water levels of the remaining instruments around the gypsum stack show 
lower water levels in the foundation soils and no static water accumulated in the gypsum. 

The piezometers along the south side of the dry fly ash stack show the same trends as the 
piezometers around the gypsum stack.  However, three exceptions should be noted.  PZ-15 
and PZ-21 are showing elevated pore pressure levels that are within five to seven feet of the 
ground surface.  This correlates with the seep that was observed below PZ-21.  In addition, 
PZ-16 appears to be a non-responsive piezometer.  Stantec has attempted to develop the 
well with no change in the reading levels. 

Slope Inclinometers have been installed around the perimeter of the site and are being 
monitored for slope movement.  No significant lateral movements have been detected to 
date. 

9. Surveying 

9.1. General 

Topographic mapping of the Dry Fly Ash Disposal Area and Gypsum Stack Complex was 
developed from aerial photography provided by TVA.  Contour mapping of the bottom of the 
stilling and retention ponds was developed from a hydrographic field survey, also provided by 
TVA. 

9.2. Aerial Survey 

Topographic mapping and aerial photogrammetry were created by Tuck Mapping Solutions 
Inc., Big Stone Gap, Virginia.  The project site was flown April 17, 2009.  The base mapping 
was completed May 19, 2009.  Horizontal datum is NAD27 and  vertical datum is NGVD29.  
The coordinate system is Tennessee State Plane and the contour interval of the mapping is 
one foot.  The limits of the topographic mapping as well as control points referenced to the 
State Plane Coordinates system were established by TVA.  The results of aerial survey can 
be seen on the boring layout presented in Appendix B. 

9.3. Topographic Survey 

Topographic surveying was performed by TVA to locate the soil and CPT borings.  Field 
cross sections were also taken to provide a check on the aerial mapping. 

9.4.  Hydrographic Survey 

TVA performed a hydrographic survey of the retention and stilling ponds in September of 
2008. The results (contour lines) of the hydrographic survey of the ponds are shown on the 
boring layout Appendix A. 

10. Laboratory Testing 

10.1. General 

Soil and rock samples from the field exploration were returned to a Stantec (or certified 
vendor’s) materials laboratory for inventory and testing.  The laboratory tests were performed 



 

v:\1755\active\175539009\geotechnical\report\revision 5-20-10\report\175539009r01.docx  24 

in  accordance with ASTM standard testing procedures.  Detailed results of laboratory testing 
are presented in Appendix G. 

10.2. Laboratory Tests Performed 

Each soil sample was visually classified and tested for natural moisture content.  Engineering 
classification tests were performed on samples reflecting the main soil horizons.  The 
represented horizons are: gypsum, fly ash, bottom ash, “bottom ash” dike, “raised” dike, 
“original” dike and foundation soils.  A summary of laboratory tests and the corresponding 
testing standard are presented in Table 5.  Not all tests were performed on all samples. 

Table 5.  Laboratory Tests 

Test Standard 
Natural Moisture Content ASTM D 2216 
Particle Size Analysis ASTM D 422 
Dry Density ASTM D 2166 
Shear Strength ASTM D 4767 
Permeability ASTM D 5084 
Atterberg Limits ASTM D 4318 
Specific Gravity ASTM D 422 
Particle Size Analysis ASTM D 854 

 
 

10.3. Natural Moisture Content 

Natural moisture content tests were performed on all SPT, bag and Shelby tube samples.  
The results of moisture content determinations are presented in Appendix G.  

10.4. Particle Size Analyses, Atterberg Limits and Specific Gravity, Classification 

Particle size analyses and Atterberg limits tests were performed on 4 samples of gypsum, 7 
of fly ash, 4 of bottom ash, 5 samples from the “bottom ash” dike, 1 from the “raised” dike, 1 
sample from the “original” dike and 8 samples from the foundation soils. 

Many of the test samples were composite SPT samples.  Composite SPT samples consist of 
materials from different depths but of the same material, as determined through visual 
classification. 

The particle size analyses were performed in  accordance with ASTM D-422, “Particle Size 
Analysis of Soils,” using sieve analysis for the soil fraction greater than 0.074mm (No. 200 
sieve size) and hydrometer analysis for the fraction smaller than 0.074mm.  The individual 
grain size distribution curves generated from these tests are presented in Appendix G.   

Atterberg limits tests were conducted in accordance with ASTM D 4318 Method A.  The 
liquid limit, plastic limit and plasticity index are reported in Appendix G.  The samples were 
also tested for specific gravity in accordance with ASTM D 854.  The results of particle size 
analyses and Atterberg limits  tests were used to classify the soil samples.   
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The samples were classified in accordance with the Unified Soil Classification Soil System 
(USCS) and the American Association of State Highway and Transportation Officials 
(AASHTO) method.  The results of the classification testing are contained in Appendix G.  
Table 6 summarizes the classification testing results. 

Table 6.  Summary of  Classification Testing Results 
Particle Size Analysis (ASTM) (%)

Material Type w0 (%) Gs LL PL PI Gravel 
(3"- 4.75 
mm) (> 
No. 4)

Coarse 
Sand 
(4.75-2 

mm) (No. 4-
No. 10)

Medium 
Sand 

(2-0.425 
mm) 

(No. 10-No. 
40)

Fine 
Sand 

(0.425 - 
0.075 
mm) 

(No. 40-

Silt 
(0.075-
0.005 
mm) 

(<No. 
200)

Clay 
(<0.005 

mm)

USCS AASHTO 

Dike 1 max 31.1 2.68 56.0 20.0 36.0 42.5 6.3 8.5 4.9 49.0 36.6 GC A-7-6 (8)
min 15.8 2.64 36.0 16.0 17.0 1.3 0.8 7.4 2.2 15.0 25.5 CL A-6 (14)

average 23.9 2.65 42.2 18.3 23.9 21.9 3.6 8.0 3.6 32.0 31.1
Dike 2 max 91.1 2.81 58.0 22.0 37.0 10.8 4.3 7.9 13.9 34.3 65.0 CH A-7-6 (23-35)

min 12.6 2.54 44.0 17.0 25.0 0.3 0.3 2.1 3.2 21.2 37.5 CL A-7-6 (19-20)
average 24.6 2.659 50.8 18.7 32.1 5.2 2.6 5.8 8.3 28.4 49.8 CH-CL A-7-6 (21-27)

Dike 3 max 29.7 2.78 48.0 19.0 29.0 44.6 7.9 12.7 8.8 22.5 35.8 GC A-7-6 (10)
min 6.5 2.51 36.0 17.0 18.0 23.2 6.6 9.1 6.4 11.7 16.7 GC A-2-6 (1)

average 17.9 2.66 39.8 18.0 21.8 31.4 7.1 10.3 7.6 18.3 25.4 GC A-6 (5-6)
SC A-6 (5)

Alluvial Clay max 33.1 2.67 49.0 24.0 31.0 8.0 1.7 4.9 10.7 59.3 46.0 CL A-6 (8-19)
min 20.2 2.53 35.0 18.0 12.0 0.0 0.0 1.3 3.1 42.8 28.0 CL A-7-6 (17)

average 25.8 2.6125 39.7 20.4 19.3 3.0 0.6 3.3 4.7 49.7 38.7
Alluvial Granular

max 23.4 2.7 NP 54.2 15.4 36.9 18.9 14.3 7.2 GM A-1-b (0)
min 19.8 2.62 NP 18.8 8.6 12.7 5.1 5.7 4.1 SM A-1-b (0)

average 21.5 2.67 NP 42.9 10.7 20.2 10.1 10.3 5.8 GP-GC A-1-a (0)
Fly Ash (Sluiced)

max 57.1 2.71 45.0 18.0 27.0 8.3 9.4 17.0 23.4 69.7 45.3 ML A-4 (0)
min 23.1 2.42 45.0 NP 27.0 0.2 0.1 4.3 4.7 25.3 9.6 CL A-7-6 (24)

average 39.4 2.516364 45.0 NP 27.0 2.9 2.2 9.8 12.7 53.9 18.5 SM A-4 (0)
BA-FA (Sluiced) max 33.6 2.62 NP 20.6 16.5 28.4 18.1 46.5 9.5 SM A-2-4 (0)

min 14.4 2.55 NP 7.6 5.4 14.3 16.7 12.8 3.8 SM A-4 (0)
average 21.7 2.5975 NP 13.0 10.5 22.3 17.7 30.4 6.1 SM A-1-b (0)

ML A-4 (0)
Gypsum max 22.1 2.94 NP 0.4 0.2 11.1 7.2 83.2 24.1 ML A-4 (0)

min 7.2 2.31 NP 0.0 0.0 2.0 5.4 67.5 3.9
average 14.3 2.48 NP 0.2 0.1 5.4 6.3 74.4 13.7

Gypsum Rejects 2.73 33.0 32.0 1.0 0.0 7.4 86.1 6.5 ML A-4 (0)

Atterberg Limits

 
10.5. Shear Strength and Unit Weight 

Once the Shelby tube samples were extruded, suitable portions representative of selected 
soil horizons were trimmed for testing.  The natural moisture content and both the unit weight 
wet and unit weight dry was determined for each sample.  The test results are presented in  
Appendix G.  Table 7 summarizes the unit weight test results. 
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Table 7.  Summary of Unit Weight Test Results 

Material
Boring 
Number

Test 
Interval 

(ft) g w0 (pcf) w0 (%) g d0 (pcf)

Dike 1 B-5 18.0-18.5 119.1 24.3 95.8
B-5 18.6-19.1 121.5 27.2 95.5

B-9A 25.5-26.0 126.9 24.9 101.6
B-29A 29.2-29.7 124.3 23.8 100.3
B-29A 29.7-30.2 125.6 20.1 104.6
B-63A 8.0-8.5 125.2 27.1 98.5
B-63A 8.6-9.1 126.3 20.4 104.8
B-63A 5.5-6.0 120.2 22.1 98.5

123.6 23.7 100.0

Dike 2 B-3A 8.5-9.0 127.4 19.4 106.7
B-3A 14.5-15.0 125.2 25.1 100.1
B-3A 14.0-14.5 115.9 28.8 90.0
B-9B 6.0-6.5 129.6 22.2 106.0
B-9B 10.1-10.6 131.4 20.9 108.7

B-21B 20.0-20.5 128.1 24.6 102.8
B-29A 17.6-18.1 123.4 25.8 98.1
B-29B 12.0-12.5 124.6 20.0 103.8
B-29B 12.5-13.0 131.3 21.4 108.2
B-29B 14.8-15.3 127.5 18.3 107.7
B-37A 19.5-20.0 117.1 30.0 90.1
B-37B 8.0-8.5 128.4 22.1 105.2
B-37B 11.4-11.9 133.1 18.5 112.3
B-37B 11.9-12.4 127.8 18.9 107.5

126.5 22.6 103.4

Dike 3 B-19C 17.5-18.0 128.7 12.4 114.5
B-19C 10.8-11.3 125.9 17.5 107.1
B-19C 20.0-20.5 127.3 13.8 111.8
B-28C 14.5-15.0 121.9 20.0 101.6
B-36A 13.0-13.5 128.7 14.9 112.0
B-36B 19.0-19.5 123.3 29.7 95.1

126.0 18.1 107.0

Alluvial Clay B-15B 46.3-46.8 120.3 26.5 95.1
B-15B 46.9-47.4 121.4 26.9 95.6
B-29A 50.2-50.7 110.0 33.1 82.7
B-29A 50.8-51.3 112.9 30.3 86.6
B-43A 47.5-48.0 128.0 20.2 106.4
B-43A 50.2-50.7 123.7 25.6 98.5
B-43A 50.7-51.2 125.0 24.2 100.6

120.2 26.7 95.1

Sluiced Ash B-17A 32.7-33.2 106.2 27.4 83.4
B-17A 70.0-70.5 104.1 41.1 73.8
B-28 52.0-52.5 97.4 57.1 62.0

B-28A 50.0-50.5 100.7 41.4 71.2
B-28A 52.6-53.1 101.9 52.3 66.9
B-36A 44.7-45.2 102.8 40.5 73.2
B-43A 29.0-29.5 104.6 32.0 79.3
B-43A 29.5-30.3 100.6 39.7 72.0
B-35A 46.0-46.5 104.8 46.0 71.8  

 



 

v:\1755\active\175539009\geotechnical\report\revision 5-20-10\report\175539009r01.docx  27 

Consolidated-undrained triaxial compression tests were performed on the trimmed samples.  
All shear strength tests were conducted in accordance with ASTM D 4767.  The test results 
are presented in Appendix G.  Table 8 summarizes the consolidated-undrained triaxial 
compression test results. 

Table 8.  Summary of Consolidated-Undrained Triaxial Testing 

Boring Depth (ft) 
Material 

Type Visual Description 
γw0 

(pcf) 
w0  
(%) 

c'  
(psf) 

φ'  
(deg) 

B-5 18.0-20.0 Dike 1 
 

Lean Clay (CL), brown, moist, 
soft 

119.2 24.3 320 28.7 
B-5 18.0-20.0 121.5 25.2 

B-29A 29.0-31.0 Dike 1 
 

Fat Clay (CH), gray brown, 
moist, firm 

125.4 22.5 16.4 36.8 
B-29A 29.0-31.0 128.3 21.4 
B-63A 5.0-7.0 Dike 1 

 
 

Fat Clay with Gravel (CH), red 
brown, moist, firm 

120.0 21 
1000 17.7 B-63A 8.0-10.0 125.2 23.1 

B-63A 8.0-10.0 126.4 23.6 
B-29B 12.0-13.4 Dike 2 

 
 

Lean Clay (CL), red brown, 
moist, firm 

126.4 25.6 
0 36.5 B-29B 12.0-13.4 132.8 18.8 

B-29B 14.5-16.5 134.6 17 
B-19C 17.5-19.5 Dike 3 

 
 

Gravelly Fat Clay (CH), brown, 
moist, firm 
  

128.6 18 
0 31 B-19C 14.5-15.0 123.5 23.6 

B-19C 10.5-12.5 124.8 20.9 
B-43A 50.0-52.0 Alluvial 

Clay 
Lean Clay (CL), dark brown, 
moist, firm 

125.0 24.3 440 30.3 
B-43A 50.0-52.0 123.9 24.6 
B-43A 29.0-31.0 

Fly Ash 
(Sluiced) 

Silt (ML), gray brown, moist, 
firm, fly ash 

104.5 44.8 
0 39.6 B-43A 29.0-31.0 100.9 48 

B-35A 46.0-48.0 104.6 47.6 

Gypsum Bulk 
Silt (ML), white to gray brown. 104.5 29.1 

90.9 42.5 103.3 28.9 
103.9 29.2 

Gypsum Rejects Bulk 
Silt (ML), white to gray brown. 102.7 27.2 

0.0 44 102.5 26.9 
102.5 26.9 

Bottom Ash Bulk 
Silty sand with gravel (SP) or 
silty sand (SM).  Dark gray to 
black, coarse grained. 

102.1 16.5 
261 41 

102.3 16.1 

Fly Ash Bulk 
Silt (ML) or silt with sand/silty 
sand. Light gray to black or gray 
brown, silt to clay-sized grains. 

87.8 33.6 
14.3 36 88.4 33.8 

89.0 
 

34.4 

10.6. Moisture-Density (Proctor) Testing 

The moisture-density relationship (Proctor) of the soils observed in the “bottom ash” dike and 
the “raised” dike were determined.  One sample from the bottom ash dike and two from the 
raised dike were tested in accordance with ASTM D 698, Method ‘A’.  Table 9 summarizes 
the moisture-density relationships of the samples. 
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Table 9.  Summary of Moisture-Density Relationship (Proctor) Test Results 

M ateria l Boring w opt (% ) g d (pc f)

B -25 18.4 104.4
B -37 16.6 112.0

D ike  3 B -28 11.0 124.3

S tacked Ash Bulk  Sam ple 32.7 83.6

D ike  2      
(Lean C lay)

 
 

Once these values were obtained, they were compared to the unit weights of the Shelby tube 
samples that were obtained in the same vicinity from where the proctor samples were taken.  
In Dike 2, the unit weights of the samples ranged from as low as 80 percent to over 100 
percent of maximum Standard Proctor.  The high unit weights may be attributed to the 
significant gravel content.  The unit weights ranged between 77 and 92 percent maximum 
standard proctor for Dike 3.   

The unit weights of the sampled fly ash were also compared to the Proctor results for the dry 
stacked fly ash.  The unit weights generally ranged between 74 and 92 percent of the 
maximum Standard Proctor value.  Also, the unit weights were generally inversely related to 
the depth at which the sample was taken.  This may be due to the ability of the material near 
the top of the hydraulically placed fly ash to drain and consolidate under the weight of the 
added fill material.   

11. Review of Existing Conditions and On-Going Repairs 

11.1. General 

This discussion is limited to the existing conditions of the Fly Ash Stack and the Gypsum 
Disposal Complex.  It does not include discussion of the Detention Pond and the Settling 
Pond. 

This discussion reflects the status of the facilities as of February 2009, except as noted.  
Since May 2009, all gypsum slurry is being diverted to the Synthetic Materials (SynMat) 
gypsum processing facility.  The only exceptions to this are the fine particulates that are 
returned to a small pond adjacent to the existing bottom ash pond and slurry pumped onto 
the stack during fairly brief outages at the SynMat plant as previously described in Section  
3.2.  For a more detailed description of the existing conditions of the waste disposal facilities 
refer to the 2009 “Annual Inspection of Waste Disposal Areas” by Stantec and dated 
February 11, 2009. 

Stantec’s Phase 1 Coal Combustion Product Disposal Facility Summaries for the Dry Ash 
Stack (DS-1) and the Gypsum Storage Area (GSA) contain detailed information about 
conditions in early 2009.  The entire summaries are contained in Appendix H. 

A chronology of events from 1969 to 1991 related to the Ash Pond Dikes is contained in a 
TVA memorandum dated January 17, 1992.  The memorandum has been included in 
Appendix A of this report. 
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11.2. Dry Fly Ash Stack 

According to the 2009 annual inspection report by Stantec, the construction of the stack is 
expanding northward from its present configuration.  The current Operation Manual states 
that filling consists of density-controlled vertical lifts of bottom and fly ash in a manner that 
controls storm water runoff to prevent erosion.  The side slopes are constructed at 3H:1V 
with intermediate benches at 30-foot vertical increments.  The slopes are vegetated using 
cover soil, mulch and seed.  Storm water runoff from the stack is conveyed to the retention 
pond by way of the perimeter ditch.   

A flat-bottomed perimeter ditch is located near the toe of the Ash Stack.  It was formed 
behind Dike 2 (approximate Elevation 395 feet) and varies in width from about 6 to 20 feet.  It 
conveys storm water and seepage runoff to the Detention Pond at the north end of the 
disposal facility.  The gradient of the ditch is slight.  One to several feet of water stands in the 
bottom of the ditch most of the year. 

Further, the report states that erosion of slopes and roads and the lack of vegetation in some 
areas are ongoing problems.  In addition, the perimeter ditch flows slowly and is choked with 
vegetation in stretches.  Good stands of vegetation cover the facility for the most part.  
Stantec observed that overgrowth and tree removal was stepped up during 2009 over 
previous years. The dike faces in some areas are devoid of topsoil and vegetation and show 
some signs of erosion.  The bare areas are scheduled for re-soiling and re-vegetation. 

A letter (Item 4 of Section 5.2 of this report) states that excavated rock from precipitator 
construction in 1992 was placed in the Ash Pond.  The rock was reported to have been 
placed “adjacent to the interior face of the impoundment dike along the southwestern and 
western sides of the dike system.”   New, compacted fill was placed on top of the rock when 
the dike was raised.  Though possessing strength, the rock, the author of the letter states, 
provides a ready seepage path to the original dike.     

Prior to being converted to a dry fly ash stack, the ash disposal area contained sluiced ash.  
Historic documents show that seepage through the original dike of the ash disposal area was 
observed in 1973.  In a letter dated August 7, 1974, Gene Farmer of TVA ‘s Construction 
Services Branch reports the results of a geotechnical exploration.  The exploration, 
consisting of 9 borings, was located at the site of observed dike seepage.   

A boring layout accompanying the letter shows the seepage site to be located about 1,000 
feet south of the divider dike between the present Detention Pond and Dry Fly Ash Stack.  
The main cluster of borings at the seepage site can also be described as being about 300 
feet north of the construction bridge and at Station 30+00 (on a baseline along the original 
ash pond dike) on some plans contained in TVA historic drawings. 

Surface elevations of some of the borings indicate that the top of the dike was at Elevation 
381 feet at the time of drilling.  Mainly, a layer of soft, saturated topsoil was encountered from 
Elevations 360 to 363 feet and was suspected of being the medium for seepage of ash pond 
water.  Reportedly, a stabilizing layer of gravel that was used in some soft areas during 
construction of the original dike was not encountered.  The water level in the ash pond was 
at Elevation 367.5 feet and Wells Creek was at Elevation 359.9 feet at the time of the 
exploration. 
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According to a January 17, 1992 TVA memorandum by K.W. Burnett, Fossil Engineering, a 
project was submitted in FY 1991 for pressure grouting the ash pond dike in order to stabilize 
it and address seepage.  Historical field records of the grouting were reviewed by Stantec.   

A summary sheet accompanying copies of the reports given to Stantec indicates that 
grouting with cement began January 3, 1991 and ended August 29, 1991.  Holes were drilled 
between Stations 0+00 and 54+26, centerline original ash dike (Elevation 380 feet).  Grout 
“takes” ranged between 1 and 304 cubic feet.   

The field reports also indicate that the grout holes were usually spaced 7 feet apart in known 
seepage areas and 14 feet apart elsewhere, with density of the grouting holes increased in 
areas of larger takes.  Holes usually ranged from 30 to 40 feet deep, but a few were up to 55 
feet deep. 

11.2.1. Dredge Cell for Coal Yard Drainage Basin Fines on Dry Ash Stack 

The 2007 annual TVA report on dike stability of the waste area recommended that the Coal 
Yard Drainage Basin should be dredged of fines.  The 2008 TVA report stated that this was 
done and the fines deposited in a dredge cell on the Dry Ash Stack.  Approximately 50,000 
cubic yards of coal fines were sluiced to a cell on the stack.  As reported in a letter to TVA 
dated February 9, 2009, Stantec evaluated the stack to determine whether the placement of 
the coal fines would significantly affect the stability of the slopes of the final stack 
configuration. 

Stantec’s slope stability analysis using assumed parameters and boundary conditions found 
the coal fines did not have a significant impact on the overall slope stability and did not have 
to be removed from the stack.  To ensure free drainage and meet the drained condition 
assumption, Stantec recommended that parallel trenches be excavated across the dredge 
cell.  The trenches would be filled with more permeable bottom ash to drain pore water from 
the fines.  The work plan was issued on March 16, 2009 (TVA Reference No. CUF-WP-
090316) and completed on April 24, 2009. 

11.3. Gypsum Disposal Complex 

Gypsum slurry has been rerouted from the stack as described previously.  Dewatered 
gypsum is hauled to and spread on the stack.  In addition, gypsum fines that make it to the 
small pond next to the bottom ash pond, are removed by excavators every few days and 
disposed of on top of the stack.  Gypsum slurry is only routed to the stack when the SynMat 
plant must be taken off line for a limited time.  

As with the Dry Fly Ash Stack, the Complex is ringed with the flat-bottom perimeter ditch. It 
was also formed behind Dike 2 (Elevation 395 feet) and varies in width from about 6 to 20 
feet.  It conveys storm water and seepage runoff to the perimeter ditch of the Dry Fly Ash 
Stack.   

The gradient of the ditch is slight to non-existent.  One to several feet of water stands in the 
bottom of the ditch most of the year. Some stretches of the ditch are choked with vegetation 
and some areas of the clay dikes below the ditch are eroded.  Vegetation removal efforts 
have been significantly increased during the course of the past year.  The outside face of the 
gypsum perimeter dike has not been covered with topsoil and re-vegetated.   
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Perimeter clay dikes, trapezoidal in cross section, are used to contain gypsum slurry on the 
gypsum disposal complex.  Three clay dikes have been constructed.  Initially, the dikes 
contained sluiced ash, before the area was converted to a gypsum disposal area. 

In this report the lowest and first dike constructed is referred to as Dike 1.  The approximate 
crest elevation for Dike 1 is 380 feet.  Once sluiced bottom and fly ash reached a particular 
elevation against Dike 1, Dike 2 was constructed upon Dike 1 and sluiced ash to enable 
more waste product to be sluiced and contained.  The approximate crest elevation of Dike 2 
is 395 feet.  The outside toe of Dike 2 abuts the inside top of Dike 1 allowing contact between 
dike materials, thus creating a hydraulic barrier to contain the sluiced ash.   

Above Dike 2 is Dike 3, with an approximate crest elevation of 410 feet.  Due to its surface 
layer of bottom ash, Dike 3 is commonly referred to as the “Bottom Ash Road Dike”.  It is built 
upon sluiced ash deposits.  The toe of Dike 3 does not abut Dike 2.  The perimeter ditch is 
constructed at the toe of Dike 3.   So, Dike 3 is “set back” from Dike 2, not allowing contact 
between the materials of Dike 2 and 3. In some locations ash can be seen in the perimeter 
ditch because of the lack of contact between the materials of Dikes 2 and 3.  The exposed 
ash layer is an active seepage path. 

Uphill from Dike 3 is the Gypsum Dike.  The Gypsum Dike is founded upon sluiced ash 
deposits.  In several of Stantec’s borings, a granular drainage layer, approximately 2 feet 
thick, was observed between the gypsum and the underlying sluiced ash.  The crest of the 
Gypsum Dike is at approximate elevation 420-422 feet. 

A relatively small landslide occurred in Dike 1 and Dike 2 below the southwest corner of the 
gypsum stack sometime in 2005.  The failure was confined to the surrounding earth dikes 
and no CCP’s were released to Wells Creek.  Seepage was noted in the slide area.  The 
area was reinforced with riprap and numerous borings were performed by others.  
Piezometers were also installed in this area and are monitored weekly by TVA personnel.  A 
summary of the piezometer data is presented in Appendix I.  Based on the material 
encountered during the explorations and the continued high piezometer readings, Stantec 
recommended that a permanent repair be constructed in this area.  Several meetings were 
held to discuss the repair approach that best fit the failed area and it was decided by TVA 
and Stantec that a seepage collection system and rock toe buttress should be constructed.    
Stantec then prepared construction plans for the installation of a seepage collection system 
and rock toe buttress in this area.  Construction is scheduled to begin in June 2010. 

The slope repair will consist of a buried seepage collection system and rock toe buttress.  
The collection system will consist of a perforated pipe bedded in sand and connected to an 
outlet pipe to Wells Creek.  A temporary sump will collect seepage from the outlet pipe and 
convey it to the perimeter ditch until an NPDES permit is obtained for a new discharge point.   

Dual electric pumps will empty the sump.  A natural gas-powered generator placed nearby 
will power the pumps. A nearby control panel will contain an automatic telephone dialer 
system to notify TVA of sump system failure.  The rock toe will include crushed limestone 
arranged in a toe buttress and blanket to counter gravity forces acting on the soil mass of the 
slope.  Some existing piezometers and slope inclinometers must be destroyed by the 
construction.  Other instrumentation is to be protected during the excavation and crushed 
rock placement. 
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Drawings (Item 7 in Section 5.2 of this report) show that the wet gypsum stacking area 
originally was limited to the northern three-quarters of Ash Disposal Area 1A.  The southern 
quarter contained, at one time, a wastewater holding basin.  A 4-acre pond with a water 
surface elevation of 387.6 is shown to have existed in the southwest corner of Area 1A, the 
same general vicinity as the 2005 dike slope failure. 

A figure (contained in Appendix A) from a leachate modeling report purportedly by GeoTrans 
(unavailable, year unknown) shows that the dike slope failure area was also the site of “boiler 
wash” dumping.  Boiler wash is taken to be hardened ash removed from boilers during long-
term maintenance.   The material may not have been properly placed (uncompacted, end-
dumped) and may exist as a porous layer near the perimeter dike of Ash Disposal Area 1.  
The figure was with a chronological history created by MACTEC for its 2007 geotechnical 
exploration.  The history is contained in Appendix A. 

12. Engineering Analyses 

12.1. General  

Engineering analyses of the Dry Fly Ash Stack and the Gypsum Disposal Complex consists 
of examining slope stability and seepage of ground water through in-situ materials.  The 
analyses were performed using available historic information, results of the geotechnical field 
exploration and the results of the laboratory testing.  Multiple cross-sections were analyzed 
for slope stability and one cross-section on the Gypsum Stack Complex was analyzed for 
seepage.   

Cross-section locations and extents to use for analyses were chosen according to several 
factors.  The cross-sections were selected because they are representative of the facilities as 
a whole, are along the most critical slopes and are at regular intervals along the dike 
alignment. The cross-sections are named using letters ‘A’ through ‘O’.  Figure 6 shows the 
cross-section locations and orientations for the Gypsum Disposal Complex.  Figure 7 shows 
the cross-section locations and orientations for the Dry Fly Ash Stack. 
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Figure 6.  Plan View of the Gypsum Stack Complex and the Stability Cross Sections 
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Figure 7.  Plan View of the Dry Fly Ash Stack and the Stability Cross-Sections 
 
12.2. Slope Stability Analysis 

The stability of the slopes of the “original” and “raised” perimeter dikes, the “bottom ash” dike, 
the dry fly ash stack and the gypsum stack were analyzed using limit equilibrium methods.  
Analyses were performed for static, long-term conditions with steady-state seepage 
conditions and also for undrained conditions within the saturated ash materials.  

The slopes were analyzed using both SLOPE/W and UTEXAS4 software.  SLOPE/W which 
is available from GEO-SLOPE International, Ltd., of Calgary, Alberta, Canada 
(www.geo-slope.com), is a special-purpose computer program designed to analyze the 
stability of earth slopes using two-dimensional, limit equilibrium methods.  UTEXAS4, which 
is available from Shinoak Software of Austin, Texas, was used to evaluate slope stability in 
the event of the sudden development of undrained loading conditions within saturated ash 
materials where reduced shear strength can prevail (i.e. undrained conditions in saturated 
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ash can be triggered under low strains induced by high fills or stacks).  With both software 
packages, the distribution of pore water pressures within the earth mass can be determined 
using a defined piezometric line.  SLOPE/W also has the capability to directly incorporate a 
SEEP/W solution.   

In this study, steady-state pore pressures were obtained from a defined piezometric line.  
The line was established by using the borehole water levels observed at the time of drilling, 
piezometer readings, the normal pool level of Wells Creek and visual observations of free 
water in surface ditches.  The piezometer levels used were the highest average water levels 
observed after allowing the dissipation of excess drilling fluid from the borehole.  Seepage 
analysis was not used to establish phreatic levels since ponds do not exist on either area. 
The unit weight and shear strength properties used in the stability analyses are summarized 
in Tables 7 and 8. 

In addition to the long-term stability analysis, stability analyses were conducted for a partially 
undrained condition.  Saturated fly ash typically exhibits an undrained peak shearing 
resistance at small strain, followed by a rapid loss in strength to a smaller, residual value. To 
guard against slope failures developing from undrained conditions within the CCP disposal 
areas, even when no specific triggering mechanism has been identified, slope stability 
analyses were completed where the static driving stresses were compared to the both 
drained and undrained shearing resistance of the saturated materials. The drained stability 
was evaluated as previously explained (using SLOPE/W).  These results were compared to a 
criteria value of FSd > 1.5. Next, for current conditions and slope geometry, the undrained 
stability was evaluated using the three-stage calculation method available in UTEXAS4. In 
these calculations, the undrained strength capacity at points along the failure surface is 
estimated for the existing, anisotropic consolidation stresses, and the computed safety factor 
is compared to a criteria value of FSu > 1.3. In a third set of calculations, the undrained 
capacity is compared to the stresses imposed when additional lifts of embankment are 
placed. The acceptability of these conditions is judged based on a safety factor identified as 
FSul.  The minimum FSul value is defined by equation 1. 

)(FS(1
FS*2

U

U

+
=ULFS  Eqn. 1

  
The calculation procedure and FS criteria will be further explained in a forthcoming 
memorandum being prepared be Stantec. 

12.2.1.    Limit Equilibrium Methods in SLOPE/W and UTEXAS4 

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

mequilibriu for required stress shear
soil of strength shear=slopeFS  Eqn. 2
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where the strengths and stresses are computed along a defined failure surface, on the base 
of the vertical slices. The shearing resistance at locations along the potential slip surface are 
computed, with appropriate 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 curved and 
noncircular potential failure surfaces can be evaluated.  

12.2.2.   Slope Stability of the Dry Fly Ash Stack and Gypsum Stack Complex 

The outslope of each cross-section was analyzed for slope stability using SLOPE/W 2007.  
SLOPE/W incorporates various search routines to locate the critical slip surface.  For the 
analyses presented here, the "Entrance and Exit" method was employed.  Once the potential 
failure surface with the lowest factor of safety was identified, the optimization routine was 
run.   

Optimization allows the failure surface geometry to be modified based on the properties of 
the material through which the surface penetrates.  The minimum and maximum range for 
the entrance and exit points of the failure surface was parametrically varied over a wide 
range to determine the likely solution region for the critical surface. In subsequent runs, the 
search was refined by narrowing the range and spacing for the candidate points.  In addition, 
the entrance and exit ranges were also specified so that each “structure” was investigated 
individually.  This allows for a comparison of the factors of safety of each portion of the slope 
within the cross-section.  

Where the surface slope is composed of cohesionless (c’ = 0) materials, an infinite slope 
failure (shallow sliding parallel to the surface) will be critical. While solutions were initially 
obtained for this case, these shallow sloughs were deemed to be minor and would be able to 
be repaired before any additional instabilities occurred. To force the search routine to 
evaluate deeper failure mechanisms, a minimum failure depth of at least 10 feet was 
specified for each section.   Where the minimum factor of safety was found for shallow failure 
surfaces, additional analyses were performed for “deep seated” failure surfaces.  This was 
done to demonstrate the factors of safety against large, catastrophic failures. 

12.2.3.   Slope Stability Parameters 

Tables 10 and 11 summarize the parameters selected for each of the soil horizons used in 
the analyses. Specifics of how the parameters were selected are provided in Appendix J 
(Material Property Calculation).  Further information on the selection of strength parameters 
and the derivation of the properties used in the UTEXAS4 calculations will be explained in a 
forthcoming document to be issued by Stantec. 
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Table 10.  Slope Stability Shear Strength Parameters (Drained Conditions) 

Material Type Unit Weight, g’ 
(pcf) 

Effective Stress 
Cohesion, c’ 

(psf) 
Friction Angle, 

φ’ (deg) 
Clay Dike 1 124 100 25 
Clay Dike 2 - Lean Clay 128 100 28 
Clay Dike 2 - Fat Clay 127 200 19 
Clay Dike 3 126 50 30 
Fly Ash – Stacked  100 0 32 
Bottom Ash or Fly Ash - Sluiced 100 0 22 
Bottom Ash - Stacked 105 0 35 
Gypsum 105 0 38 
Alluvial – Clay 121 200 30 
Alluvial – Granular 130 0 32 
Matrix (gravel, clay & boulder) 130 0 35 
Bedrock Impenetrable 

 

Table 11.  Slope Stability Shear Strength Parameters (Undrained Conditions) 

Material Type Unit Weight, g 
(pcf) 

Effective Stress 
Cohesion, c 

(psf) 
Friction Angle, 

φ (deg) 
Fly Ash – Stacked (Saturated) 100 140 11 
Bottom Ash or Fly Ash - Sluiced 100 140 11 

 
 
12.2.4.   Long Term (Drained) Slope Stability Results 

Using the strength parameters selected (c’ and φ’) listed in Table 10, the existing dike 
configuration was analyzed at each of the fifteen cross sections.  Geo-Slope’s Slope/W 
computer program was used for the analyses with pore pressures calculated from the 
defined piezometric line.  Long term (effective stress), steady state seepage conditions were 
analyzed using Spencer’s method.  For the Spencer’s method analyses, curved failure 
surfaces with optimization were analyzed.  Minor details of the geometry, such as various 
small riprap zones and limited clay cover, were not represented in the stability model. 

The stability analyses focused on the potential for failure of the dike outslopes. SLOPE/W 
failure surfaces from these analyses are presented on the drawings in Appendix B.  The 
results are summarized in Table 12.  Results are presented for two cases, “Global (Dee-
Seated)” and “Non-Global (Minimum)”.  The “Non-Global (Minimum)” factors for safety for 
Sections A, B, J, K, L and M represent very shallow failure surfaces that would not be 
considered global in nature. 
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Table 12.  Summary of Computed Factors of Safety (As Found) for 
 Long Term Slope Stability 

Section* 
Global  

(Deep-Seated) 
Non-Global 
(Minimum)  

A 2.6 1.0 
B 2.8 1.3 
C 1.5 -- 
D 1.6 -- 
E 1.9 -- 
F 1.4 -- 
G 1.7 -- 
H 1.4 -- 
I 1.6 -- 
J 1.7 1.3 
K 2.0 1.2 
L 2.0 1.3 
M 2.5 1.2 
N 1.5 -- 
O 2.5 -- 

*Refer to Figures 6 and 7 for plan view of site with section locations 
                      -- Minimum FS is considered a Global Failure for this section 

 
 
The Tennessee Department of Environment and Conservation (TDEC) "Rules and 
Regulations Applied to the Safe Dams Act of 1973" provides guidance and standards with 
regards to existing dams.  The standards do not specifically address target factors of safety 
for slope stability, but instead merely indicate that the dam shall be "stable".  Based on 
discussions with TVA and to be in accordance with current prevailing practice, a minimum 
factor of safety of 1.5 was adopted for long-term conditions using the guidelines presented in 
USACE Manual EM 1110-2-1902 “Slope Stability”. 

Considering only potential failure mechanisms that would immediately compromise the 
system of dikes or the stacked material itself, the slope stability results show that there are 
several areas of concern.  These areas can be divided into four groups: 

• Potential failure of the “Bottom Ash Road” Dike (Sections H, J, K, L, and M) 

• Potential failure of the “Original and Raised” Dikes (Section H) 

• Potential failure of the stacked fly ash slope (Section F) 

• Potential failure of the divider dike bottom ash slope (Sections A and B) 

The lowest factors of safety (FS) in the “Bottom Ash Road” Dike ranged between 1.2 and 1.4 
for the sections listed above.  The potential failure of this dike generally initiated mid-slope of 
the dike, followed an optimized surface and terminated into the perimeter ditch.  Although the 
geometry of each section varied slightly, the main factor that reduced the FS of sections J 
through N was the setback of the dike.  This setback does not allow the dike to “key into” the 
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original dike structure for additional support.  The potential failure in section H may be 
attributed to elevated water levels.   

Section H is the location of the slope movement that occurred in 2005.  Slope stability 
analyses performed by Geosyntec Consultants in early 2009 indicated that FS values were 
being adversely affected by rising phreatic levels.  Factors of Safety as low as 1.2 were 
determined in this area. Soon after being informed of this, TVA decided to halt regular slurry 
pumping to the stack.  A plan for bypassing the slurry flow around the stack was developed 
by Stantec on March 16, 2009 (TVA Reference No. CUF-CT-090316).  It was completed on 
May 11, 2009.  The current FS value computed for Section H by Stantec is 1.4.  Phreatic 
levels in the area of Section H are monitored weekly. 

The FS of Section F in the stacked fly ash slope was 1.4.  The potential failure surface in this 
section initiated at the existing crest of the stacked fly ash, followed an optimized curved path 
into the sluiced fly ash and terminated into the perimeter ditch.  The main factor that reduced 
the FS of section F was the surface slope.  The design slope on the permit drawings 
indicated a maximum slope of 3H:1V and the actual surveyed slope in Section F was 
2.8H:1V.  Elevated piezometric levels also contributed to the lower factor of safety in this 
section.   

The FS in Sections A and B ranged between 1.0 and 1.3.  The potential failure surfaces in 
these sections begin in the visible bottom ash bench north of the divider dike and follow an 
optimized curved path into the sluiced fly ash in the retention pond.  The hydrographic survey 
provided by TVA indicates that the slopes below the water surface are very steep (almost 
1H:1V). 

A rapid drawdown analysis of the divider dike was performed using Slope/W.  During rapid 
drawdown, the stabilizing effect of the water on the pond face of the dike is lost, but the pore-
water pressures within the dike may remain high. As a result, the stability of the pond face of 
the dike can be much reduced. The dissipation of pore-water pressure in the embankment is 
largely influenced by the permeability of the dike materials. Highly permeable materials drain 
quickly during rapid drawdown, but low permeability materials take longer to drain.   Sections 
A and B both achieved a FS of 1.7 against rapid drawdown failure. 
 
There was no indication in the slope stability analyses that a translational (noncircular) failure 
surface would give a factor of safety lower than obtained for optimized curved surfaces. 
Overall, the geometry of the dike cross sections and the foundation stratigraphy do not 
appear to be susceptible to sliding along a planar surface.  The results in Table 11 and 
Appendix B represent factors of safety computed from the optimized, curved slip surface 
routine.  

12.2.5.   Remedial Improvements 

A review of the stability analyses results indicates that while most of the minimum factor of 
safety failure surfaces do not represent true global failures of the dike system, it is likely that 
some of the modeled shallow failures could subsequently lead to an eventual breach.  The 
smaller failures were generally located from the middle to the toe of the slope.  If one of 
these shallow failures occurred, it would leave a steep slope that would then likely fail again; 
thus producing a progressive failure that may compromise the crest and possibly release 
CCPs.  Therefore, remedial improvements at selected locations are needed to increase the 
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dike slope stability to meet TVA Programmatic design criteria.  The conceptual improvements 
are shown in Appendix K. 
 
Improvements to slope stability factors of safety can generally be obtained most efficiently by 
flattening slopes, adding toe support, lowering phreatic levels, or some combination thereof.  
Typically, flattening of slopes is the least costly of these approaches, followed by adding toe 
support and lowering of phreatic levels.  For each of the stability sections, these remediation 
methods were considered.  The remediation alternatives presented were based on 
engineering judgment and past experience taking into account effectiveness and cost. 
 
12.2.6.   “Bottom Ash Road” Dike (Sections H, J, K, L, M, and N) 

To raise the minimum factor of safety to 1.5 or greater, a toe buttress can be added below 
the bottom ash road dike.  Conceptually, the toe buttress could consist of compacted clay, 
possibly with a layer of rock at the surface to discourage overexcavation during maintenance. 
The slope protection is to be installed at the toe of the slope; filling the existing ditch.  The 
new ditch itself must be relatively impervious in order to prevent surface water infiltration into 
the dikes.  This repair must be completed in conjunction with the site-wide regrading of the 
perimeter ditch.   

These repairs will add structural support to the toe of the slope and help reduce the amount 
of ponded water in the ditch above Dikes 1 and 2; both improving the slope stability factor of 
safety. 

Slope stability analyses were performed for this repair scenario and the results are presented 
in Table 13.  The analyses were performed for Sections J and M, but the results would be 
typical for all sections. 

Table 13.  Summary of Long Term Stability Analyses – Bottom Ash Road Dike 

Section 
 

Original 
Factor of Safety 

(Non-Global, 
Minimum F.S.) 

Repair 
Factor of Safety

(Non-Global, 
Minimum F.S.) 

Original 
Factor of Safety 
(Global, Deep-

seated F.S.) 

Repair 
Factor of Safety 
(Global, Deep-

seated F.S.) 
J 1.3 1.6 1.8 1.8 
M 1.2 1.6 2.5 2.8 

 

12.2.7.   “Original and Raised” Dikes (Section H) 

A past slope failure of the downstream face of the “Original and Raised” Dikes in the vicinity 
of Section H was reported in the project records.  This slope failure was temporarily repaired 
by TVA by removing disturbed soil and placing riprap. A permanent repair is currently being 
designed by Stantec for this area. This repair includes two primary features, a trench drain to 
control the phreatic (water) surface within the dikes and a more substantial toe buttress 
constructed using riprap. 

For Section H, the trench drain has been designed to intercept seepage flowing from the 
Gypsum Stack towards the face of the slope. It will be installed along the length of the 
instability on the crest of Dike 2 and extend to a depth of at least 16 feet where it will 
penetrate the sluiced ash layer. The trench will be filled with granular material to allow free 
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flow of water to enter a pipe located two feet above the bottom of the excavated trench. The 
water will be transferred through the piping to a single collection point and then either 
pumped into the perimeter collection ditch or allowed to flow into Wells Creek when the 
necessary permits are obtained. 

The toe buttress includes the installation of slope protection consisting of geotextile fabric, 
bedding stone (TDOT No. 2 stone) and riprap (Class A). The slope protection is to be 
installed at the toe of the slope and along the face of the slope. The lower part of the buttress 
will be constructed at a 2H:1V slope up to elevation 375 feet, where there will be a 35-foot 
wide bench.  Above the bench, the rock will be placed at a 3H:1V slope with a thickness of  
five feet. 

These repairs will help keep the phreatic (water) surface lowered and will add structural 
support to the toe of the slope, both improving the slope stability factor of safety. 

Slope stability analyses were performed for this repair scenario and the results are presented 
in Table 14. 

Table 14.  Summary of Long Term Stability Analyses – Original and Raised Dikes 

Section 

Original  
Factor of Safety 

(Non-Global, 
Minimum F.S.) 

Repair 
Factor of Safety

(Non-Global, 
Minimum F.S.) 

Original  
Factor of Safety 
(Global, Deep-

seated F.S.) 

Repair 
Factor of Safety 
(Global, Deep-

seated F.S.) 
H (1) (1) 1.4 1.8 

(1) Minimum FS is considered a Global Failure for this section 

12.2.8.   Stacked Fly Ash Slope (Section F) 

The main factors that reduced the factor of safety of section F were the surface slope and the 
setback of the fly ash slope from Dike 2.  The design slope on the permit drawings indicated 
a maximum slope of 3:1 (H:V) and the actual surveyed slope in Section F was 2.8:1 (H:V).  
The repair for this section consists of re-grading the existing slope to the design grade and 
placing a toe buttress at the toe of the stacked fly ash slope.  

Slope stability analyses were performed for this repair scenario and the results are presented 
in Table 15. 

Table 15.  Summary of Long Term Stability Analyses –  
Stacked Fly Ash Slope (Section F) 

Section 

Original  
Factor of Safety 

(Non-Global, 
Minimum F.S.) 

Repair 
Factor of Safety

(Non-Global, 
Minimum F.S.) 

Original  
Factor of Safety 
(Global, Deep-

seated F.S.) 

Repair 
Factor of Safety 
(Global, Deep-

seated F.S.) 
F (1) (1) 1.4 1.5 

(1) Minimum FS is considered a Global Failure for this section 
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12.2.9.   Stacked Divider Dike Bottom Ash Slope (Sections A and B) 

The main factor that reduced the factor of safety of sections A and B was the surface slope. 
The design slope on the permit drawings indicated a maximum slope of 3:1 (H:V) and the 
actual surveyed slope in Section A was 1.2:1 (H:V) and in Section B was 1.3:1 (H:V).  The 
repair for this section consists of re-grading the existing slope to the design grade.  

Slope stability analyses were performed for this repair scenario for Section A and the results 
are presented in Table 16.  

Table 16.  Summary of Long Term Stability Analyses – Stacked Bottom Ash Slope 
(Section A) 

Section 

Original  
Factor of Safety 

(Non-Global, 
Minimum F.S.)  

Repair 
Factor of Safety

(Non-Global, 
Minimum F.S.) 

Original  
Factor of Safety 
(Global, Deep-

seated F.S.) 

Repair 
Factor of Safety 
(Global, Deep-

seated F.S.) 
A 1.0 1.6 2.6 2.8 

 

12.2.10.   Buildout 

Once the analyses of the conceptual repair designs were completed, slope stability analyses 
of the completed “as permitted” Dry Fly Ash Stack and the Gypsum Disposal Complex were 
conducted.  The geometry of each permitted facility, as shown on the permit drawings 
Stantec obtained from TVA, was used to compare against the surveyed cross-sections.   
Stantec compared the cross-sections against the permit drawings to check for conformance 
relative to maximum permitted slopes, heights and setbacks.   
 
For the Dry Fly Ash Stack, Sections C, E and F were evaluated.  Each section yielded a 
satisfactory FS  
 
For the Gypsum Stack Complex, Sections J and M were evaluated.  In addition to using the 
provided CADD files to create the cross sections, it was assumed that the existing dikes and 
perimeter ditches would remain as constructed in their current positions.  Using the 
assumptions that the repairs discussed above were implemented and water is not allowed to 
pond on the stack; each section yielded acceptable factors of safety. 
 
12.2.11.   Undrained Analysis 

After the drained factors of safety were obtained and required conceptual repairs were made, 
the model was transferred to UTEXAS4 to complete the undrained analysis.  Stantec 
conducted an undrained slope stability analysis on four selected sections at CUF.  Two of 
these sections were located through the Dry Fly Ash Stack and two were located through the 
Gypsum Disposal Complex.  The selected sections were chosen where the lowest factors of 
safety were realized for the drained analysis and the thickness of the sluiced fly ash deposits 
was generally greater.  Table 17 summarizes the factors of safety as found by SLOPE/W and 
UTEXAS4 for drained and undrained conditions.  The target factor of safety for the undrained 
analysis (Existing-Repaired Conditions) has been set at 1.3.  Each section modeled for both 
the Dry Fly Ash Stack and the Gypsum Disposal Area meet this criteria and these sections 
are acceptable for the modeled conditions.   
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Table 17 – Undrained Factors of Safety for Selected Sections 

Section 
 

Undrained Factor of Safety (Existing-
Repaired Conditions) (FSU) 

Target Value = 1.3 or Greater 
C 1.6 
F 1.4 
J 1.6 
M 1.6 

 
To continue the analysis, the same sections were modeled with an additional load placed 
over the existing section representing a lift of material.  The analysis was repeated with 
varying lift thicknesses until a lift was found that met the final factor of safety criteria.  The 
results of these additional analyses are presented in Table 18.   
 

Table 18 – Factors of Safety for Additional Loading 
 

Section 
 

Target Factor of Safety Factor of Safety 
(FSUL) 

Lift Thickness 
(feet) 

C 1.23 1.28 12.5 
F 1.16 1.19 20.0 
J 1.24 1.32 Full Buildout 
M 1.23 1.61 Full Buildout 

 
 
12.3. Seepage Analysis 

12.3.1.    Background 

The plant is not currently sluicing gypsum slurry to the Gypsum Stack Complex on a regular 
basis.  All slurry is being sent to the SynMat plant except during plant outages.  TVA has 
made the decision that in the future all gypsum disposal will be converted to a dry operation.  
A 5- to 7-year operation plan that will include lined ponds on the existing complex is currently 
in the early planning stages.  Based on the fact that water is not being ponded on the 
gypsum disposal complex, a seepage analysis is not appropriate for existing conditions and 
was not used to establish phreatic surfaces for slope stability analyses.  However, a seepage 
analysis was performed to explore the effects of active sluicing and ponded water on the 
stability of the gypsum complex.   

The objective of this seepage analysis was to observe the effect of active sluicing on the 
stability of the Gypsum Stack Complex.  Seepage was examined in terms of total head (and 
pore water pressure) distribution within a given cross section of the dike assuming steady-
state water conditions were achieved.   

The seepage analysis was performed using SEEP/W, a numerical software tool developed 
by Geo-Slope International Inc.  SEEP/W is a finite element software product for analyzing 
groundwater seepage and excess pore water pressure dissipation problems within porous 
materials such as soil and rock.  
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12.3.2.    Cross Sections 

The first step in the seepage analysis was to select a typical cross section for the Gypsum 
Stack Complex.  From the stability analyses, Section H (the cross section through borings 
STN 21, 21A, 21B, 22, 22A, and 22C) was selected.  Figure 6 shows Section H in the plan 
view of the Gypsum Stack Complex.  Two geometrics were analyzed for Section H; existing 
conditions and the planned repairs.  The cross sections are shown in Figure 8. 

 

 

 

 

Proposed Repair 

Initial Analysis 

Pipe Drain 

Drainage 
Trench (Gravel) 

Toe Buttress 
(Rip Rap) 

Sluiced Fly Ash/ 
Bottom Ash 

Phreatic Line Gypsum 

Sluiced Fly Ash 

Bedrock 

Alluvial Granular 

Alluvial Clay 

Dike 3 
Dike 2 

Dike 1 

 
  

Figure 8.  Section H (Existing Layout and Proposed Repair, Assuming Active Sluicing) 
 

SEEP/W uses the concept of regions and points to define the geometry of a problem and to 
facilitate discretization (or meshing) of the problem.  Section H’s subsurface model was 
defined based on a combination of boring logs from the 2009 Stantec geotechnical 
exploration, piezometer data, historic drawings, and topographic survey information to 
estimate the dimensions of the cross section and build its geometry.   

Piezometric data was available from the instrumentation installed during the 2009 Stantec 
field activities.  Table 19 lists the installed piezometers referenced for Section H.   
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Table 19.   Instrumentation at Seepage Analysis Cross-Sections 

Cross  
Section Boring Type 

Surface Elevation 
(ft) 

Casing  
Depth (ft) 

Tip  
Elevation (ft) 

H STN-21 Piezometer 395.13 39.1 356.0 
STN-22A Piezometer 410.19 59.4 350.8 

 
The average piezometer levels for STN-21 and 22A were 390.5 and 389.5 feet, respectively, 
between June 13, 2009 and September 15, 2009.  However, these elevations do not reflect 
active sluicing and were lower than the model’s suggested phreatic surface.  The model’s 
groundwater conditions were limited by the water level in Wells Creek and the water level in 
the stack at the top of the placed gypsum layer.  No pooled water was assumed above the 
gypsum stratum. 
 
12.3.3.    Material Properties 

Upon defining the geometry of the model (with automatic mesh generation) material 
properties were assigned using the Saturated/Unsaturated Model offered in SEEP/W.  Only 
bedrock was modeled as Saturated Only Model conditions.  The hydraulic conductivities and 
material properties estimated for the seepage analyses are presented in Tables 20 and 21.  
Locally at the Cumberland Fossil Plant, Dike 1 is commonly referred to as the original 
perimeter dike, Dike 2 is the raised dike, and Dike 3 is the bottom ash (gypsum stacking) 
dike. 

Table 20.   Hydraulic Conductivity Estimates for Seepage Analysis 

Material Kv/Kh Kh/Kv ksat (Kh) 
(ft/sec) 

ksat (Kh) 
(cm/sec) 

Kv 
(cm/sec) 

Dike 1 (Clay) 0.10 10 9.27E-08 2.83E-06 2.83E-07 
Dike 2 (Lean Clay) 0.10 10 9.28E-08 2.83E-06 2.83E-07 
Dike 2 (Fat Clay) 0.10 10 9.28E-08 2.83E-06 2.83E-07 
Dike 3 (Clay) 0.10 10 1.37E-06 4.17E-05 4.17E-06 
Alluvial (Clay) 0.05 20 2.82E-08 8.60E-07 4.30E-08 
Alluvial (Granular) 0.05 20 2.36E-03 7.19E-02 3.60E-03 
Gypsum (Stacked) 0.02 50 4.65E-06 1.42E-04 2.83E-06 
Fly Ash (Stacked and/or Sluiced) 0.02 50 3.03E-06 9.24E-05 1.85E-06 
Fly Ash/Bottom Ash (Sluiced) 0.02 50 3.03E-06 9.24E-05 1.85E-06 
Toe Buttress (Rip Rap) 0.50 2 3.28 1.00E+02 5.00E+01 
Drainage Trench (Gravel) 0.10 10 0.0328 1.00E+00 1.00E-01 
Bedrock (saturated only) 0.10 10 1.00E-12 3.05E-11 3.05E-12 
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Table 21.  Material Property Estimates for Seepage Analyses 

   Grain Size Data/ 
Sample Function 

Volumetric Water 
Content 

Material mv 
/psf 

n 
 

LL 
(%) 

D10 
(mm) 

D60 
(mm) 

θsat 
cm3/cm3 

θres 
cm3/cm3 

Dike 1 (Clay) 0.000003 0.401 40.5 0.0001 2 0.399 0.060 
Dike 2 (Lean Clay) 3.00E-06 0.357 46 0.0001 0.004 0.355 0.109 
Dike 2 (Fat Clay) 1.44E-05 0.454 53 0.0001 0.007 0.444 0.090 
Dike 3 (Clay) 4.79E-06 0.386 39.8 0.0001 1.1 0.384 0.109 
Alluvial (Clay) 4.79E-05 0.443 39.7 0.0001 0.04 0.400 0.056 
Alluvial (Granular) 2.39E-06 0.269 NP 0.018 8 0.270 0.041 
Gypsum (Stacked) 4.79E-06 0.520 NP 0.0108 0.025 0.516 0.041 
Fly Ash (Stacked and/or Sluiced) 7.18E-05 0.558 NP 0.004 0.033 0.543 0.015 
Fly Ash/Bottom Ash (Sluiced) 6.22E-05 0.378 NP 0.004 0.049 0.355 0.027 
Toe Buttress (Rip Rap) 2.00E-05 0.399 NP Gravel 0.400 0.020 
Drainage Trench (Gravel) 2.00E-05 0.399 NP Gravel 0.400 0.020 
Bedrock (saturated only) 0 N/A NP N/A 0.050 0.050 

 

For these tables, the variables referenced are:  

 Kv is the vertical hydraulic conductivity, 
 Kh is the horizontal hydraulic conductivity, 
 mv is coefficient of volume compressibility, 
 n is porosity, 
 LL is liquid limit, 
 D10 is the diameter passing 10% of the grain size distribution, 
 D60

  is the diameter passing 60% of the grain size distribution, 
 θsat is the saturated volumetric water content, and 
 θres is the residual volumetric water content. 

 
Horizontal Hydraulic Conductivity (Kh):  The Kh values for the in-situ materials (with the 
exception of bedrock) were estimated based on permeability test results on Shelby tube 
samples and CPT dissipation results.  These estimates were compared to typical values from 
similar TVA projects, similar facility types, and technical literature.  A tabular summary of the 
hydraulic conductivity information is included in Appendix L, Seepage Analysis. 

The Kv values for gravel and rip rap were assumed based on typical values.  A low Kv value 
was assigned to bedrock assuming some fractures would be present in the shale and 
limestone, allowing minimal flow. 

Vertical Hydraulic Conductivity (Kv):  The ratio of Kv to Kh was estimated based on 
permeability test results on Shelby tube samples and CPT dissipation results.  These 
estimates were compared to typical values from similar TVA projects, similar facility types, 
and technical literature.  This ratio was used to calculation the Kv. 

The gravel and rip rap used for the repair section are assumed to be dumped into place, 
reducing anisotropy of the materials. 
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Coefficient of Volume Compressibility (mv):  Typical values after Head (1982) were used as a 
guideline for estimating these values. 

Porosity (n):  Porosity values were estimated based on an average of the void ratios from the 
geotechnical test results from the Stantec (2009) field investigation.  Void ratio was 
converted to porosity using the equation: 

e
en
+

=
1

 

Liquid limit (LL), D10, D60:  Geotechnical test results from the Stantec (2009) field 
investigation were separated by approximate material type.  The liquid limit used is an 
average of the available information.  The grain size distributions for each material type were 
plotted together to estimate typical D10 and D60 values.   A summary of the laboratory 
information used is included in Appendix L, Seepage Analysis. 

Saturated Volumetric Water Content (θsat):  The θsat values of all materials were estimated 
based on general material type using the article, “Estimation of Soil Water Properties” (Rawls 
et al. 1982).  

Residual Water Content (θρes):  The θres values of all materials were estimated based on 
general material type using the article, “Estimation of Soil Water Properties” (Rawls et al. 
1982).  

12.3.4.    Drains 

There is documentation of an existing gravel drain placed on top of the sluiced ash prior to 
gypsum stacking.  Underdrain outlet pipes daylight in several locations around the perimeter 
of the Gypsum Stack Complex.  These drains are shown on the boring layout in Appendix B.   
 
Observations of the drains made during Phase 1 site visits show that the flow rates of the 
outlet pipes differ from drain to drain. Since many of the underdrain pipe outlets exhibit no 
flow, the underdrain layer and pipe drains were neglected in the seepage analysis. 
 
The proposed repair section includes a pipe drain in the gravel trench approximately one foot 
vertically into Dike 2.  This is an estimate based on the repair cross sections (Appendix K).  
The pipe location will vary in the field as needed to promote drainage.  However, this 
analysis suggests that the pipe drain should be maintained near the interface with the sluiced 
ash material. 
 
12.3.5.    Boundary Conditions 

The next step in the process was to define boundary conditions.  All boundary conditions 
were applied directly on geometry items such as region faces and region lines.  Four 
boundary conditions were included in these models.  First, water elevation in Wells Creek 
was assumed to be 359 feet, the ordinary water level.  The gypsum stack was assumed to 
have water at the highest gypsum elevation in the model (ignoring gypsum dikes).  For the 
models including the proposed repair section, a point boundary condition was added at 
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elevation 378 feet to represent the pipe in the gravel trench drain.  Potential seepage faces 
were allowed along the outboard sides of the dikes and the alluvial material. 

12.3.6.    Results 

Upon defining the boundary conditions, the model was analyzed using Steady State seepage 
analysis option available in SEEP/W based on the assumption that the boundary conditions 
are constant over time.  Detailed results of seepage analysis are presented in Appendix L.  
Figure 9 illustrates the total head contours for Section H for the three cases analyzed. 

 

 

 
 

 

Proposed Repair 

Initial Analysis 

 

Figure 9.  Section H Total Head Contours (Assuming Active Sluicing) 
 
The results of the seepage model were then used as the water conditions for slope stability 
analyses similar to those performed for the entire complex.  Table 22 summarizes the slope 
stability for the seepage conditions used for Section H.  The graphical results are included in 
Appendix L, Seepage Analysis. 
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Table 22.  Section H Slope Stability Results Incorporating Seepage and Active Sluicing 

Condition Factor of Safety Failure Location Seepage Location 

Existing Conditions 0.7 Dike 2 above Dike 1 Dike 3 toe, Dike 2 toe, 
Dike 1 crest and face 

Proposed Repair 1.6 Dike 2 into Alluvial to 
Wells Creek 

Toe of Dike 1 to Wells 
Creek 

 

For the Section H repair, careful placement and long-term maintenance of the drainage 
trench pipe is required to achieve a factor of safety of 1.5 during active sluicing.  Control of 
the water level within the gypsum stack and seepage conditions from the complex to 
surrounding terrain is necessary for the gypsum stack complex based on the material 
properties and water conditions found during Stantec’s 2009 field exploration. 

12.3.7.    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.  
Hydraulic gradients, computed where seepage flows to the ground surface, can be evaluated 
to understand the potential severity of this problem. 

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

 Eqn. 3

  
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. 4

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 1.0.  
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Where FSpiping = 1, the effective stress is zero and the near-surface soils are subject to piping 
or heaving.  Note that Eqn. 2 is valid only for vertical seepage that exits to the ground 
surface.  If the phreatic surface is buried, then the FSpiping will be greater than 1.0 even when 
i=icrit. 

12.3.8.    Seepage Gradients 

Contour plots of the hydraulic gradients computed from the SEEP/W solutions are shown for 
Section H’s existing conditions, repair section, and repair section with build out to elevation 
430 feet (assuming active sluicing) in Appendix L. Large gradients and significant seepage 
can be seen at various locations within the cross section, but the concern is for areas where 
these gradients can initiate the erosion or piping of material.  In general, areas of potential 
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concern are where water seeps laterally out onto a sloping ground surface, or where vertical, 
upward seepage occurs at the ground surface.  Away from the ground surface, the potential 
movement of material due to seepage forces is arrested by the adjacent soil.  Hence, the 
evaluation of seepage gradients within Section H is focused near the phreatic surface in 
Dikes 1 and 2 and the alluvial clay around the creek. 

Considering the SEEP/W results in Appendix L, the predicted phreatic surface is observed to 
intersect the sloping ground surface below the top of Dike 3, the outer face of Dike 2, the 
exposed area of Dike 1, and the ground surface between the creek and the embankment.  
Groundwater seeping through the saturated dike materials may be flowing out to the ground 
surface, even though direct observations might be obscured by vegetation, evaporation, or 
the submerged ground surface.  In these locations, the seepage forces associated with the 
hydraulic exit gradients are acting in the same direction as gravity.  Because of the high 
potential for initiating the movement of soil particles and piping, a condition of groundwater 
seeping to the sloping surface of the downstream face is usually considered unacceptable in 
the evaluation of earth dams. 

The potential for piping due to vertical seepage to the ground surface was also evaluated 
using the factor of safety defined in Equation 2.  First, contour plots of vertical gradient 
(Appendix L) were examined to determine the general location of the maximum vertical exit 
gradient for each material type.   

For the factor of safety calculations, average vertical gradients were determined over a depth 
of 3 to 5 feet just below the ground surface.  The maximum computed gradients might occur 
at the very toe of the dikes.  The model geometry converges to a sharp point at this location, 
such that the computed gradients in this small area are not reflective of the actual conditions 
in the field.  However, to evaluate the potential for heaving of the dike toe in this area, 
gradients were taken across a thickness of no less than 3 feet. 

Assuming active sluicing, the factors of safety against piping, computed based on the exit 
gradients from SEEP/W and the critical gradients determined from the soil properties, are 
summarized in Table 23.  The lowest computed factor of safety of 1.2 is in the alluvial clay for 
the section build out to elevation 430 feet.  According to TVA’s newly adopted standard, the 
minimum acceptable factor of safety for piping is four (FSpiping = 4.0).  Hence, Section H does 
not meet the design criteria for piping at the seepage exits, given continuous sluicing. 
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Table 23.  Summary of Computed Exit Gradients and Factors of Safety against Piping 
(Assuming Active Sluicing) 

Cross Section* 
Vertical  

Gradient (iy)  
at Critical Exit 

Point 

Location of Critical 
Exit Point Material 

 
Critical  

Gradient  
(icrit) 

FSpiping 

H (Existing) 

0.98 Top of Dike 1 near 
Dike 2 toe Dike 1 1.02 1.04 

1.56 Toe of Dike 2 Dike 2 1.07 0.68 

1.32 Toe Dike 2 side of 
drainage channel Dike 2 1.07 0.81 

0.92 Toe of Dike 1 Alluvial 
Clay 0.97 1.05 

H Repair 
0.77 Toe Dike 2 side of 

drainage channel Dike 2 1.07 1.39 

0.72 20 ft into creek, 45 ft 
from toe of Dike 1 

Alluvial 
Clay 0.97 1.35 

 

Should active sluicing to the stack cease, the factor of safety against piping will improve with 
time.  Three SEEP/W models were run to illustrate the falling water level within the stack. 
The first is the Section H (Existing) with a water elevation beginning at the top of the sluiced 
fly ash/bottom ash layer below the gypsum (elevation 399 ft).  The second is the Section H 
Repair with a water elevation of 399 ft.  The third is the Second H Repair pulls the water 
elevation level with the drainage trench pipe at elevation 378 ft.  The results are summarized 
in Table 24.  Graphical cross sections are included in Appendix L, Seepage Analysis. 

The third SEEP/W model, assuming a water elevation of 378 feet at the collection trench 
pipe, still does not indicate acceptable factors of safety against piping.  Since gypsum slurry 
is still sent to the stack on occasion, it is difficult to determine if dewatering will occur over 
time and produce a FS of 4.0 or greater.  Mechanical means, such as a series of dewatering 
wells, may be required to lower the water level.  Field pump tests would be required to 
determine the feasibility of this approach. 
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Table 24.  Summary of Computed Exit Gradients and Factors of Safety against Piping    
(Without Active Sluicing, Stack Dewatering) 

Cross Section* 
Vertical  

Gradient (iy)  
at Critical Exit 

Point 

Location of Critical 
Exit Point Material 

 
Critical  

Gradient  
(icrit) 

FSpiping 

H (Existing) – 
Water El. 399 ft. 0.93 Toe of Dike 1 Alluvial 

Clay 0.97 1.04 

H (Existing) – 
Water El. 399 ft. 0.57 Edge of creek, 60 ft 

from toe of Dike 1 
Alluvial 

Clay 0.97 1.70 

H Repair – Water 
El. 399 ft. 0.41 Toe Dike 2 side of 

drainage channel Dike 2 1.07 2.61 

H Repair – Water 
El. 399 ft. 0.43 20 ft into creek, 45 ft 

from toe of Dike 1 
Alluvial 

Clay 0.97 2.26 

H Repair – Water 
El. 378 ft. 0.33 Toe Dike 2 side of 

drainage channel Dike 2 1.07 3.24 

H Repair – Water 
El. 378 ft. 0.27 20 ft into creek, 45 ft 

from toe of Dike 1 
Alluvial 

Clay 0.97 3.59 
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13. Conclusions and Recommendations 

13.1. General 

13.1.1. The conclusions and recommendations that follow are based upon Stantec’s 
understanding of the facility as outlined in this report, and in TVA’s plans for future 
operations.  This understanding of the facility developed from reviews of historical 
information provided by TVA, discussions with TVA personnel throughout the 
course of this work and results of the geotechnical exploration and stability analysis.   

13.1.2. It is recommended that the Operations and Maintenance Manual for each facility be 
reviewed and updated.  The update should include information pertinent to any 
modifications made as a result of this study, routine monitoring and facility 
maintenance. 

13.1.3. It is recommended that a program be established to develop record (as-built) 
drawings and construction records for future maintenance and construction 
activities. 

13.1.4. Maintenance recommendations include: removal of trees that may cause instability 
of slopes, elimination of animal burrows in dikes, establish mowing program of 
ponds and disposal areas, regrade and repair eroded areas, and continue annual 
inspection program.  A consistent maintenance program is a  best management 
practice. 

13.1.5. Water seeps on the slopes of dikes should be identified and observed at regular 
intervals.  An accurate approximation of flow should be recorded along with 
photographs of the seep area.  The seep area should be kept clear of vegetation in 
order to facilitate visual observation.  Any rapid changes in the seep should be 
reported.  This recommendation is supported by the TVA Master Programmatic 
Document  in Section 3: Inspections, Monitoring and Reporting. 

13.1.6. It is recommended that an instrumentation monitoring program be developed for the 
entire site.  Best management practices suggest that routine monitoring of 
piezometric levels and precipitation allow for closer monitoring of the disposal 
facilities and quicker reaction to any problems that may arise.  Additionally, if it is 
desired, remote monitoring of the instrumentation via the use of electronic 
piezometers and tiltmeters would reduce lag time associated with data entry and 
analysis and aid in developing accurate correlations between precipitation/releases 
and instrument response. 

13.2. Dry Fly Ash Stack 

13.2.1. The results of the slope stability analyses indicate that factors of safety against 
long-term failure are mostly greater than the target value of 1.5.  Exceptions are the 
bottom ash divider dike at Sections A and B and the stacked fly ash slope at 
Section F.  It is recommended that a work plan be developed for both of these areas 
to increase the minimum factors of safety.  At Sections A and B, simply regrading 
the bottom ash slope to 3H:1V will increase the factor of safety above the required 
minimum value.  At Section F, it is recommended that a toe buttress be constructed 
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at the toe of the Dry Ash Stack and that the slope be flattened to 3H:1V as called for 
in the permit drawings.  The design of the toe buttress at Section F should be 
coordinated with the pending redesign of the perimeter ditch system at the site.  
This recommendation is discussed in detail in Sections 12.2.5 thru 12.2.9 and is 
supported by Slope/W analyses. 

13.2.2. Standing and slow-flowing water in the perimeter ditch likely contributes to 
saturation of the soil on the dike slopes.  It is recommended that the ditches be 
cleared of dense stands of vegetation and the gradient of the invert improved to 
promote flow.  The improvements should result in ditches that flow readily and not 
pool water.  Ditches should be cleaned at regular intervals so that dense vegetation 
does not re-appear.  Reducing pooled water and improving drainage is a best 
management practice. 

13.2.3. During a recent site visit by Stantec, it was noted that fines removed from the 
bottom ash pond were being deposited at the northwest corner of the stack, near 
the toe of the future slope.  This is undesirable because the toe of a slope is a 
critical location with regards to slope stability.  The finer fractions of coal and ash 
should not be placed near the toe of slopes or concentrated in any one location.  It 
is recommended that fines be dispersed evenly across the active stack and kept 
from being deposited near the edges of the stack.  When possible, fines should be 
mixed with coarser material to reduce pore pressures and promote drainage.  This 
is a best management practice. 

13.2.4. To provide for better definition of phreatic levels, additional piezometer installations 
are recommended at the following locations: 

• Section C – Top of Dikes 1 and 2 (elevations 380 and 395) 

• Section D – Top of existing stack and crest of original dike (elevations 430 and 
380) 

• Section F – Top of existing stack and crest of original dike (elevations 430 and 
380) and Replace PZ-16 

• Section G – Along Base of dry fly ash stack (elevation 400) 

The installation of these instruments will allow for better monitoring of slope stability 
and should be considered a best management practice. 

13.2.5. It appears that bottom ash and fly ash are sometimes placed over phragmites.  Best 
management practices dictate that fill should not be placed over vegetation; 
including phragmites.  Over time, buried vegetation will decay and cause localized 
soft zones.  Depending on the location, these soft zones may contribute to rutting, 
excessive settlement and slope failure.    Vegetation should be removed prior to the 
placement of fill. This is a best management practice. 

13.2.6. It appears that the stack is not conforming to the approved permit drawings in some 
areas, i.e., slopes and the presence of benches.  Through discussions with TVA, 
Stantec also understands that they wish to modify the current design to provide for 
better drainage control and construction layout control.  It is recommended that the 
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Dry Fly Ash Stack be redesigned and the Permit be modified to provide for these 
improvements. 

13.2.7.   If the water level in the ash pond is going to be lowered substantially (more than a 
few feet), it is recommended that it not be dropped more than 2 feet per week in 
order to minimize the potential for shallow failures in the bottom ash berm.  
Analyses in Slope/W show that the  Divider Dike has an acceptable factor of safety 
against failure during rapid drawdown.  However, this recommendation is made as a 
best management practice. 

13.2.8. The results of the additional analyses conducted on the Dry Fly Ash Stack show 
that the maximum lift thickness that should be placed instantaneously within the 
facility is 12.5 feet.  Further calculations show that if the amount of fly ash and 
bottom ash disposed of in 2009 (~348,500 cy) was placed evenly across the 
available disposal area (~69 acres), the resulting lift thickness would be 
approximately 3.2 feet.  Knowing that it is more efficient to conduct operations in a 
concentrated area, Stantec also calculated the allowable time rate of construction.  
Using one-dimensional consolidation equations, it has been calculated that if the 
maximum lift thickness is placed instantaneously, no further fill should be placed in 
that area for a period of 2.5 years.  This analysis does not account for the pore 
pressure dissipation that occurs as fill is being placed, and is therefore 
conservative.  It is recommended that additional piezometers be installed around 
and in the Dry Fly Ash Stack so that the pore pressures generated by fill placement 
may be monitored.  If increased piezometric levels are detected, additional slope 
stability analyses should be performed to verify that adequate factors of safety still 
exist. 

13.3. Gypsum Disposal Complex 

13.3.1. Less than adequate factors of safety against slope failure were obtained for most 
cross sections analyzed for the Gypsum Stack.  These areas can be divided into 
two groups; the “Original and Raised” dike at Section H (site of the 2005 slope 
movement) and the lower part of the “Bottom Ash Road” dike.  The toe drain/slope 
repair design prepared by Stantec for Section H should be implemented as soon as 
possible.  This is supported by Slope/W analyses. 

13.3.2. After the slope repair at Cross-section ‘H’ the repaired slope should continue to be 
monitored using inclinometers and piezometers.  Following best management 
practices, the seepage effluent from the outlet pipe should be monitored for volume 
and visual clarity.  The temporary sump pump system should be removed in its 
entirety once the NPDES permit is received. 

13.3.3. The same conclusion and recommendation for the perimeter ditch around the Dry 
Fly Ash Stack is applicable to the perimeter ditch around the Gypsum Disposal 
Complex.  Standing and slow-flowing water in the perimeter ditch likely contributes 
to saturation of the soil on the dike slopes.  It is recommended that the ditches be 
cleared of dense stands of vegetation and the gradient of the invert improved to 
promote flow.  The improvements should result in ditches that flow readily and not 
pool water.  Ditches should be cleaned at regular intervals so that dense vegetation 
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does not re-appear.  Reducing pooled water and improving drainage is a best 
management practice.   

13.3.4. It is recommended that the impoundment of water and gypsum sluicing operations 
atop the gypsum disposal facility not be resumed.  Seep/W and Slope/W Analyses 
indicate that dike slope stability decreases with increased seepage through the 
stack material caused by sluicing gypsum.  If sluicing occurs, factors of safety 
against piping are also unacceptably low.  While sluicing gypsum slurry to the top of 
the existing stack is not recommended, sluicing gypsum slurry to lined ponds 
located atop the stack is practicable.  Stantec is currently preparing a Work Plan 
which will include three small (about 5 acres) lined gypsum sluicing ponds.  Pond 
features include a 60-mil geomembrane protected by 12 inches of gypsum.  A 24-
inch “marker” layer of crushed rock will overlie the protective gypsum layer.   Each 
pond will be about 11 feet deep.  Sluicing would alternate between ponds to allow 
for settlement of solids and subsequent removal.  Stability analyses did not indicate 
placing a restriction on design stacking height of gypsum as long as it is “dry 
stacked”. 

13.3.5. Toe buttresses should be constructed below the bottom ash road dike.  This 
recommendation is supported by Slope/W analyses discussed in Section 12.2.6.  
This repair must be completed in conjunction with the site-wide re-grading of the 
perimeter ditch.   

13.3.6. Additional piezometer installations are recommended at the following locations: 

• Section G – Along the Bottom Ash Road Dike and the crest of the existing 
gypsum dike (elevations 410 and 420) 

• Section M – Top of Gypsum Dike and Bottom Ash Road (elevations 420 and 
410) 

The installation of these instruments will allow for better monitoring of slope stability 
and should be considered a best management practice.   

13.3.7. Exposed bare slopes should be covered with topsoil and vegetation per TVA slope 
vegetation specifications. 

13.3.8. Fine gypsum that settles in the dipping pond next to the bottom ash pond is 
excavated and hauled to the gypsum stack every few days.  After the material has a 
chance to dry, it appears to have similar characteristics to the “regular” gypsum.  
Due to its wet condition at the time of placement, we recommend that it be placed in 
the interior of the stack.  A buffer distance of 100 feet from the outslope is 
recommended.  This recommendation is based on engineering judgement and 
should be considered a best management practice. 

13.3.9. The seep on the slope of Dike 3 that was discovered in the summer of 2009 near 
Section ‘J’ should be addressed.  The seepage can be controlled and the slope 
stability increased through installation of a crushed rock blanket drain.  The blanket 
drain should consist of a 12-inch blanket of TDOT 903.01 Concrete Sand followed 
by a 6-inch layer of #57 stone, a 6-inch layer of #1 stone and 12-18 inches of TDOT 
Class ‘A-1’ crushed limestone embedded into the slope after vegetation and topsoil 
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is removed.  Plans detailing the limits of the repair have been prepared and 
included in the Gypsum Stack Modification Project.  This repair was evaluated using 
Slope/W. 

14. Closure and Limitations of Study 

14.1. The scope of this evaluation was limited to consider the potential risks of dike failure 
under long-term, steady-state seepage loading conditions and undrained loading 
conditions. 

14.2. The recommendations presented herein are based on information gathered (from 
various sources) using that degree of care and skill ordinarily exercised under 
similar circumstances by competent members of the engineering profession.  
Subsurface profiles are generally based on straight-line interpolation between 
borings and no warranties can be made regarding the continuity of subsurface 
conditions between the borings.   

14.3. 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. 
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Appendix B 

Boring Layout and Existing 
Conditions Cross Sections 











































 

 

Appendix C 

Boring Logs 
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cuttings.
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cuttings,  moved
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along dike from
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depth of 10.0'
backfilled with
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broke augers @
30 feet.
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9
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Bottom Ash, dark gray to
black, damp, medium
dense to very dense

Boulders, hard with silty
clay, brown, very stiff, moist
to wet

No Refusal /
Bottom of Hole

386.6

362.6

6.0

30.0

Date/Time

Date/Time

392.6 ft
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D. Rogers

D. Rogers 9.2 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

392.6

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/28/09
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CUF

Cumberland Fossil

LOG
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1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

30.0 ft

Rock Core
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Run
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Page:
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1-1-2
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1.3

1.1

1.0

1.0

1.5

1.0

1.3

1.4

1.2

0.4

1.1

1.5

1.5

0.3

1.1

1.0

revert used from
17.0 to bottom of
hole.

strong organic
odor from 12.5 to
16.5 in a clay
layer
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hydrocarbon
smell from 30.0
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Fly ash layers
from 5.0-6.0,
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40.0-41.5,
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9
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8

9
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Bottom Ash, dark gray to
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occasional interbedded
layers of fly ash and clay.

Date/Time

Date/Time
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5/29/09 5/30/09Completed

Ryan J Riker

D. Rogers 17.0 ftDriller

0.0
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Depth to Water
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Top of Hole

N/A
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N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/29/09

Description
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Cumberland Fossil

LOG
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1  of  3

Sample #
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Project Number

Project Name
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BlowsOverburden

Stantec Consulting Services Inc.

175539009

103.9 ft

Rock Core
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Run
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7-7-7

3-5-5

WOH-
WOH-
WOH

WOR-2-2

WOH-1-1

WOR-
WOH-1

WOH-2-4

3-5-7

3-8-9
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1.1

1.0

1.1

1.4

1.5

1.5

1.0

1.1
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1.3

1.5
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0.5

0.9

0.7

45.0-49.0
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40

31
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32

27
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SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

Bottom Ash, dark gray to
black, damp to wet, very
dense to very loose, with
occasional interbedded
layers of fly ash and clay. 
(Continued)

Lean Clay, brown to light
gray, moist to wet, stiff to
very stiff, (CL)

Clayey Sand With Gravel,
brown to light gray, wet,
very loose to dense, (SC)
(Visual)

352.9

336.5

330.0

53.6

70.0

76.5

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

103.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-2

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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11-9-12

19-26-24

5-4-12

8-8-8

31-26-27

19-25-20

12-13-15

13-15-5

WOR-
WOR-
WOR

WOR-2-5

50+/0.3

0.9

0.6

0.7

0.9

1.1

1.1

0.6

1.2

0.3

0.5

0.2

Void from 100.0
to 102.0 no
revert recovery,
boring backfilled
with 4 bags of
Quikgrout and 4
bags of portland
cement.

27

20

20

32

16

18

27

23

30

27

15

77.5 - 79.0

80.0 - 81.5

82.5 - 84.0

85.0 - 86.5

87.5 - 89.0

90.0 - 91.5

92.5 - 94.0

95.0 - 96.5

97.5 - 99.0

102.0 -
103.0

103.6 -
103.9

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Gravel With Silt And Sand,
gray, wet, medium dense to
dense, (GM) (Continued)

No Refusal /
Bottom of Hole

302.6 103.9

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

103.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-2

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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1-3-3

1-2-2

1-2-2

2-3-3

5-5-6

2-4-4

2-3-4

1-2-3

2-3-3

0-1-3

1-2-3

2-4-13

10-12-13

7-18-8

0-50+
50+

1-0-0

1-1-1

33-7-7

0-3-3

4-7-1

4-8-8

7-14-3

0-6-3

1.0

1.1

1.2

1.0

0.5

0.7

1.2

0.7

1.0

0.9

1.2

1.3

1.0

1.0

0.5
0.0

0.4

0.6

0.9

0.9

0.3

0.2

1.3

1.1

SI installed to
71.0'

boulders
21.9-23.6 28-29

rock fragment
blocked spoon

8

9

12

22

22

16

20

26

27

31

25

32

7

8

22
--

18

26

21

28

23

18

35

34

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 - 21.9
22.5 - 22.5

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

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

Bottom Ash, dark brown
gray, damp, loose, some
flyash intermixed

Fat Clay, dark brown,
damp, medium stiff to stiff,
(CH)

Lean Clay, light brown,
damp, soft to very stiff, (CL)

Lean Clay, light brown, very
soft to stiff, with rock
fragments, some boulders
(CL)

Lean Clay, red brown, wet,
stiff, with coarse sand,
some gravel (CL)

390.5

383.0

372.9

360.9

358.8

4.3

11.8

21.9

33.9

36.0

Date/Time

Date/Time

394.8 ft

7/13/09 7/14/09Completed

D. Rogers

D. Rogers 14.6 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

394.8

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/13/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

72.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-3

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
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M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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4.7 0

Began Core

6-2-5

4-5-6

1-2-4

2-2-6

2-4-8

3-5-7

5-10-12

3-5-7

5-7-12

4-5-6

2-7-9

6-2-3

2-7-9

7-13-15

22-17-
50+

1.5

1.5

1.5

1.5

1.5

1.5

1.3

1.5

0.3

1.0

0.1

1.5

1.5

1.0

0.9

0.0 72.0

siltier zone
trace organics
36.0-42.0

with weathered
shale fragments

gravel block
spoon

23

25

24

23

25

22

23

23

38

25

30

34

42

14

9

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.3

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

Lean Clay, gray with brown,
moist, very stiff to stiff, (CL) 
(Continued)

Lean Clay, brown with gray,
moist, very stiff, mottled
(CL)

Lean Clay, green gray to
light gray, moist, medium
stiff, mottled (CL)

Highly weathered shale
interbedded with limestone
fragments (Augered)
(Refusal 67.3')

Roller Bit used (for Slope
Inclinometer socket)

Bottom of Hole

Top of Rock = 63.0
Elevation (331.8)

350.8

337.3

331.8

327.5

322.8

44.0

57.5

63.0

67.3

72.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

72.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-3

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
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 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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2.0

2.0

PZ installed
screen 27.5-37.5

--

--

8.0 - 10.0

14.0 - 16.0

ST-1

ST-2

Bottom Ash, dark
brown-gray, damp, loose,
some flyash intermixed

Fat Clay, dark brown,
damp, stiff, (CH)

Lean Clay, light brown,
damp, medium stiff, (CL)

Lean Clay, light brown, stiff,
with rock fragments, some
boulders (CL)

Lean Clay, red brown, wet,
very stiff, with coarse sand,
some gravel (CL)

390.5

383.0

372.9

360.9

358.8

4.3

11.8

21.9

33.9

36.0

Date/Time

Date/Time

394.8 ft

7/15/09 7/15/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

394.8

HSA

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/15/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

38.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-3A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



Lean Clay, gray with brown,
moist, stiff, (CL) 
(Continued)
No Refusal /
Bottom of Hole

356.8 38.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

38.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-3A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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4-4-6

6-6-7

4-3-4

3-2-2

3-4-1

WOH-
WOH-
WOH
WOH-
WOH-
WOH
WOR-
WOH-
WOH
WOR-
WOR-
WOH
WOH-
WOH-
WOH
WOH-
WOH-
WOH
WOH-
WOH-
WOH
WOR-
WOR-
WOR
WOR-
WOR-
WOR
WOH-
WOH-
WOH
WOR-
WOR-
WOR
WOR-
WOR-
WOR
WOR-
WOR-

0.9

1.5

1.0

0.9

0.5

1.4

1.5

1.5

1.5

1.5

1.5

1.3

1.4

1.5

1.5

1.2

1.5

1.5

1.5

1.5

1.5

1.3

1.3

1.5

boring backfilled
with 2 bags
Quikgrout and 2
bags portland
cement.

11

9

8

9

29

77

50

50

45

66

40

42

39

41

38

41

44

45

42

49

50

42

43

45

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

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

Bottom Ash, dark gray to
black, moist, medium
dense

Fly Ash, gray to light gray,
moist to wet, medium stiff to
soft, from 6.0 to 7.5 a layer
of light gray silt with
organics.

389.4 4.5

Date/Time

Date/Time

393.9 ft

5/30/09 5/31/09Completed

Ryan J Riker

D. Rogers 12.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

393.9

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/30/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

79.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-4

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09
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U
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G

P
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 F
M
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M
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H
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G
.G

D
T 

 1
1/

12
/0
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WOR
WOR-
WOR-
WOH
WOR-
WOR-
WOR
WOR-
WOR-
WOR
WOR-
WOR-
WOR
WOR-

WOH-3
WOR-
WOR-
WOR

WOH-1-1
WOR-
WOR-
WOR
WOR-
WOH-
WOH
WOR-
WOH-
WOH
WOR-

WOR-3
5-5-8
1-5-5
4-8-8
3-6-9

WOR-7-8
1-8-5

WOR-4-5
WOH-
WOH-
WOH
WOH-

WOH-3
WOH-

WOH-4
7-24-33
22-28-37

14-21-14

WOH-14-
22

1.5

1.5

1.5

1.5

1.5

1.2

0.7

1.3

0.7

1.1

1.2

1.0

0.8

0.9

1.2

1.0

0.9

0.8

0.6

38

45

40

35

44

30

29

30

24

23

27

27

29

28

28

21

16

20

19

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 76.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Fly Ash, gray to light gray,
moist to wet, medium stiff to
soft, from 6.0 to 7.5 a layer
of light gray silt with
organics. (Continued)

Silty Clay, gray to brown,
moist to wet, soft to very
soft, manganese
concretions  (CL)

Silt, gray, wet, stiff to soft,
(ML) (Visual)

Gravel With Silt And Sand,
gray, wet, very stiff, (GM)

351.4

334.9

327.4

317.4

42.5

59.0

66.5

76.5

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

79.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-4

S
TA
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C
/F
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P
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WOR-
WOR-
50+/.3

0.3 2677.5 - 78.3SPT-44Hightly weathered
limestone (Continued)
Auger Refusal /
Bottom of Hole

Top of Rock = 77.5
Elevation (316.4)

314.6 79.3

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

79.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-4

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U
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G

P
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 F
M
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M
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H
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O

G
.G

D
T 

 1
1/

12
/0

9



4-4-6

3-5-7

4-5-6

2-5-8

7-11-11

2-5-6

2-4-6

2-3-5

3-8-18

4-4-8

4-4-4

3-4-3

4-5-6

6-6-7

6-7-8

4-9-10

3-4-5

3-3-2

4-2-4

2-2-2

2-4-5

2-5-4

1.0

0.8

1.3

1.3

1.3

1.2

1.1

1.5

1.0

0.8

1.3

1.5

1.9

0.8

1.5

1.3

0.3

0.0

1.5

1.0

1.3

0.5

1.5

1.4

Boring backfilled
with (2) bags
Quikgrout and
(1) bag portland
cement

layer of gravel
(13.2'-13.5')

wet @ 26.6'

19

21

20

21

22

24

23

28

25

25

23

23

--

--

22

27

27

--

31

33

34

35

35

38

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 - 20.0

20.0 - 22.0

22.0 - 23.5

23.5 - 25.0

25.0 - 26.5

26.5 - 28.0

28.0 - 29.5

29.5 - 31.0

31.0 - 32.5

32.5 - 34.0

34.0 - 35.5

35.5 - 37.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

ST-1

ST-2

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

Lean Clay, grayish brown,
damp, stiff, with wood,
roots, manganese
concretions and chert
fragments (CL)

Lean Clay, reddish brown to
grayish brown, damp to wet,
very soft to very stiff, with
areas of sand, occasional
gray mottling, manganese
concretions and chert
fragments (CL)

371.9 6.0

Date/Time

Date/Time

377.9 ft

6/11/09 6/12/09Completed

Russell Mehnert

D. Rogers 26.6 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

377.9

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/12/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

49.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-5

S
TA

N
TE

C
/F

M
S

M
_L

E
G
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C

Y
  1

75
53

90
09
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U
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G

P
J 
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M
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M
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R
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O

G
.G

D
T 

 1
1/

12
/0
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4-4-4

3-3-3

3-4-5

3-3-3

WOH-7-2

WOH-
WOH-
WOH

WOH-2-4
WOH-2-3

10-
50+/0.2

1.3

1.3

1.5

1.5

0.7

1.5

1.0

0.8
0.3

sandy zone
stating @ 43.0'
very silty fat clay
starting @ 44.5'

32

31

29

31

38

70

66

54
31

37.0 - 38.5

38.5 - 40.0

40.0 - 41.5

41.5 - 43.0

43.0 - 44.5

44.5 - 46.0

46.0 - 47.5

47.5 - 49.0
49.0 - 49.7

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30
SPT-31

Lean Clay, reddish brown to
grayish brown, damp to wet,
very soft to very stiff, with
areas of sand, occasional
gray mottling, manganese
concretions and chert
fragments (CL) 
(Continued)

Weathered limestone, gray
to light gray, moderately
hard.
Auger Refusal /
Bottom of Hole

Top of Rock = 49.7
Elevation (328.2)

328.3
328.2

49.6
49.7

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

49.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-5

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09
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U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



4-5-6

6-7-8

5-9-9

5-6-7

6-5-5

10-4-5

9-9-11

2-3-4

3-6-7

11-8-12

5-5-8

18-37-39

10-9-8

7-9-11

7-9-11

2-4-6

3-4-3

3-4-12

20-13-9

7-6-9

3-4-3

2-2-2

4-4-6

0-3-2

1.3

1.0

1.5

1.2

0.8

1.2

1.4

0.8

1.4

1.5

1.3

0.6

1.3

0.7

0.6

0.2

0.6

1.0

0.9

0.6

0.7

0.4

1.5

1.2

18

23

18

20

19

23

17

29

29

20

26

21

28

25

46

42

40

26

30

30

24

37

25

28

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

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

Fat Clay, reddish brown,
plastic, moist, medium stiff
to stiff, (CH)

Lean Clay, brown, plastic,
moist to wet, medium stiff to
very stiff, (CL)

379.3

359.2

15.0

35.1

Date/Time

Date/Time

394.3 ft

4/30/09 4/30/09Completed

Ryan J Riker

D. Rogers 12.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

394.3

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

4/30/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-6

S
TA

N
TE

C
/F

M
S

M
_L

E
G
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C

Y
  1

75
53

90
09
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U
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G

P
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M
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M
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H
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O

G
.G

D
T 

 1
1/

12
/0
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2-6-3

3-2-4

3-3-5

2-3-5

5-5-7

4-5-8

8-8-9

8-9-8

5-4-4

9-4-4

5-5-8

12-4-3

50+/0.1

0.7

1.3

1.5

0.8

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.0

26

27

26

27

26

24

35

23

39

33

18

--

--

36.0 - 37.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 65.1

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

Lean Clay, gray, slightly
plastic, moist, medium stiff
to stiff, organic odor 35'-38'
(CL) (Continued)

Gravel With Clay, brown,
slightly plastic, wet, medium
dense to loose, (GM)

Weathered limestone, gray
to light gray, moderately
hard.
Auger Refusal /
Bottom of Hole

Top of Rock = 63.1
Elevation (331.2)

350.3

331.2

329.3

44.0

63.1

65.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-6

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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2-7-10

2-11-11

7-11-15

12-19-27

37-36-31

16-21-25

21-22-24

9-9-7

6-6-5

3-4-3

0-0-6

3-9-12

1-2-2

0-0-1

0-0-0

0-0-0

0-0-0

0-0-0

5-6-7

6-5-5

5-6-7

2-5-6

9-12-12

12-11-10

1.2

1.1

9.0

1.1

1.2

1.2

1.1

1.2

1.3

1.0

0.7

1.1

0.8

1.2

1.3

1.5

1.5

0.5

1.1

1.0

0.8

0.7

0.9

1.1

flyash and
bottom ash
interlensed
10.5'-12.0'

8

8

8

9

9

9

11

22

29

33

26

46

37

38

43

43

36

27

21

23

18

24

21

17

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

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

Bottom Ash, dark gray to
black, moist, medium
dense to dense

Fly Ash, gray to light gray,
moist to wet, soft to medium
stiff

Bottom Ash, dark gray to
gray, wet, medium dense to
dense

389.2

377.4

13.5

25.3

Date/Time

Date/Time

402.7 ft

6/18/09 6/19/09Completed

Ryan J Riker

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

402.7

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/19/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

79.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-7

S
TA

N
TE

C
/F

M
S

M
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E
G
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Y
  1
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P
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G
.G

D
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 1
1/
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6-6-9

2-1-1

0-0-0

0-0-0

0-0-0

0-0-0

0-0-0

0-1-2

0-0-0

0-0-3

3-4-4

4-4-4

1-1-2

8-7-5

5-7-9

5-7-8

3-4-4

7-50+/0.3

3-21-17

12-
50+/0.1

34-
50+/0.1

50+/0.1

1.3

0.3

0.4

1.5

1.5

1.3

1.2

1.5

1.5

1.5

0.7

1.4

1.5

0.9

0.8

1.2

1.0

0.5

0.6

0.0

0.1

0.1

silty to sandy
transition
62.5'-68.5'

17

39

40

45

39

47

45

46

45

28

33

35

33

25

24

24

23

26

11

--

21

9

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

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

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 68.3

70.0 - 71.5

72.5 - 73.1

75.0 - 75.6

77.5 - 77.6

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

Fly Ash, gray to light gray,
moist to wet, very soft

Lean Clay, gray to brown,
wet, soft to stiff, silty to
sandy (CL)

365.4

352.4

37.3

50.3

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

79.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-7
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Auger Refusal /
Bottom of Hole

Top of Rock = 79.9
Elevation (322.8)

322.8 79.9

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

79.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-7

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC
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O

G
.G

D
T 

 1
1/
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/0
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2-4-8

8-10-11

6-8-11

5-7-7

8-5-6

2-4-6

3-2-3

1-2-2

3-2-4

1-2-2

1-2-2

2-2-3

0-2-2

0-1-2

2-3-3

1-3-4

2-5-6

2-4-6

5-7-7

8-9-7

5-8-10

11-14-15

3-5-7

3-4-5

0.6

0.8

1.4

1.3

1.2

1.2

1.4

0.8

1.5

1.4

1.1

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.5

0.5

0.7

1.5

1.5

Boring backfilled
with (2) bags
Quik Grout and
(1) Portland
Cement

wet @ 10.2'

light organic
smell
(18.5'-22.0')

19

15

18

19

28

19

23

23

25

26

30

29

27

25

23

24

20

20

21

19

22

22

24

29

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

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

Lean Clay, grayish brown,
damp to wet, stiff, with
wood, roots, manganese
concretions and chert
fragments (CL)

Lean Clay, brown and gray,
wet, soft to medium stiff,
faint organic smell (CL)

Lean Clay, brown and tan,
moist to wet, medium stiff to
very stiff, with areas of
sand, occasional gray
mottling, manganese
concretions and chert
fragments (CL)

362.3

358.8

18.5

22.0

Date/Time

Date/Time

380.8 ft

6/12/09 6/12/09Completed

Russell Mehnert

D. Rogers 10.2 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

380.8

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/12/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

43.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-8
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5-7-6
30-

50+/0.3
1-5-8
2-3-9

0-30-
50+/0.4

1.5
0.7
1.4

1.5

1.2

33
16
21

20

13

36.0 - 37.5
42.0 - 32.8
37.5 - 39.0

39.0 - 40.5

40.5 - 41.9

SPT-25
SPT-29
SPT-26

SPT-27

SPT-28Shale, brown, soft to
moderately hard, thin
bedded, highly weathered

Auger Refusal /
Bottom of Hole

Top of Rock = 40.5
Elevation (340.3)

340.3

337.5

40.5

43.3

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

43.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-8
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P
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3-5-6

7-8-10

4-3-3

5-8-8

8-7-10

9-8-7

7-9-12

9-11-13

13-14-14

4-3-6

4-6-9

11-17-19

8-9-10

7-6-9

12-7-10

5-4-4

2-3-12

3-3-3

2-6-7

8-2-1

2-3-2

1-2-2

1-2-3

0-3-2

1.0

1.2

1.4

1.5

1.4

0.8

1.2

1.2

1.4

0.9

1.1

1.5

1.2

0.9

0.5

0.7

0.6

0.5

0.8

0.1

0.4

0.8

1.1

1.1

PZ install
46.5-56.5
screened zone.

Bulk samples
from 0.0-6.0,
9.0-12.0

22

20

22

18

21

20

27

25

20

22

27

21

17

20

26

21

17

15

32

4

21

27

28

26

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

35.0 - 36.5

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

Fat Clay, reddish brown,
plastic, moist, firm to very
stiff, (CH)

Lean Clay, brown, plastic,
moist to wet, firm to very
stiff, (CL)

Lean Clay, gray, slightly
plastic, moist, soft to very
stiff, organic odor 31'-35'
(CL)

387.7

363.2

7.0

31.5

Date/Time

Date/Time

394.7 ft

5/4/09 5/5/09Completed

Ryan J Riker

D. Rogers 17.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

394.7

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/4/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

56.8 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-9

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



6-6-11

8-12-18

8-9-13

6-7-11

9-9-12

8-8-11

8-6-7

14-21-49

1.5

1.1

1.5

1.3

1.5

1.1

1.3

1.0

22

19

25

20

25

25

26

17

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

Lean Clay, gray, slightly
plastic, moist, soft to very
stiff, organic odor 31'-35'
(CL) (Continued)

Weathered limestone, gray
to light gray, moderately
hard.
Auger Refusal /
Bottom of Hole

Top of Rock = 56.5
Elevation (338.2)

338.2
337.9

56.5
56.8

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

56.8 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-9

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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0.3

1.3

0.9

0.5

SI Installed to
59.0'

--

--

--

--

3.0 - 5.0

13.5 - 15.5

25.5 - 27.5

33.0 - 35.0

ST-1

ST-2

ST-3

ST-4

Fat Clay, reddish brown,
moist, medium stiff to very
stiff, (CH)

Lean Clay, brown, moist to
wet, medium stiff to very
stiff, (CL)

Lean Clay, gray, moist, soft
to very stiff, organic odor
(CL)

387.7

363.2

7.0

31.5

Date/Time

Date/Time

394.7 ft

5/5/09 5/5/09Completed

Ryan J Riker

D. Rogers 25.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

394.7

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/5/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

59.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-9 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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5.3 51

Began Core

1.1

2.7 59.0

--37.5 - 39.5ST-5
Lean Clay, gray, moist, soft
to very stiff, organic odor
(CL) (Continued)

Weathered limestone, gray
to light gray, moderately
hard.

Bottom of Hole

Top of Rock = 53.7
Elevation (341.0)

341.0

335.7

53.7

59.0 8

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

59.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-9 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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1.7

1.5

1.3

--

--

--

--

0.5 - 8.5

6.0 - 8.0

9.5 - 11.5

14.0 - 16.0

BAG-1

ST-1

ST-2

ST-3

Fat Clay, reddish brown,
moist, firm to very stiff, (CH)

Lean Clay, brown, moist to
wet, firm to very stiff, (CL)

No Refusal /
Bottom of Hole

387.7

378.7
378.2

7.0

16.0
16.5

Date/Time

Date/Time

394.7 ft

6/27/09 6/27/09Completed

James Felts

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

394.7

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/27/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

16.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-9 B

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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4-4-3

9-12-11

9-7-6

8-8-7

3-3-5

3-2-1

3-7-8

3-5-6

6-4-3

4-2-2

0-7-1

0-4-3

1-1-2

1-1-1

1-1-1

0-0-0

0-0-0

0-0-0

0-0-0

1-9-
50+/0.4

17-
50+/0.4
50+/0.4

17-17-9

1-1-3

1.1

0.7

1.1

1.2

1.1

1.0

1.3

1.0

1.0

1.0

1.2

0.7

1.1

1.1

1.5

0.0

1.5

1.4

1.0

1.4

0.9

0.4

1.5

1.5

PZ Installed,
screen
47.0'-57.0'

Revert used
below 11 feet

14

7

9

18

19

19

47

49

35

28

39

46

39

34

38

--

43

35

48

40

31

32

27

36

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 - 29.9

30.0 - 30.9

31.5 - 31.9

33.0 - 34.5

34.5 - 36.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Bottom Ash, dark gray,
damp, loose to medium
dense, Bottom Ash, dark
gray, medium to coarse
grained, damp, meduim
dense

Fly Ash, dark gray, moist to
wet, soft to very stiff, Flyash,
dark gray, soft to very stiff,
moist to wet

389.6 7.5

Date/Time

Date/Time

397.1 ft

6/16/09 6/17/09Completed

Ryan J Riker

D. Rogers 7.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

397.1

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/16/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-10

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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10-17-17

0-3-4

0-0-0

4-7-10

4-15-15

7-9-8

10-15-19

10-16-21

11-15-19

1-3-4

3-4-
50+/0.1

50+/0.2

1.5

0.6

0.9

0.5

0.6

1.2

1.3

1.3

1.4

1.5

0.7

0.2

34

23

36

25

23

19

23

18

26

22

29

9

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 58.6

60.0 - 60.2

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

Lean Clay, gray to brown,
wet, soft to very stiff,
mottled, zones sandy,
some gravel (CL)

Auger Refusal /
Bottom of Hole

Top of Rock = 60.2
Elevation (336.9)

359.6

336.9

37.5

60.2

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-10

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



3-7-13

13-13-13

2-4-5

5-11-5

3-6-9

2-3-7

3-5-6

3-4-9

6-9-11

4-7-10

4-7-7

6-10-11

2-6-8

2-5-7

3-6-10

2-2-3

1-3-3

2-3-4

5-6-6

3-3-5

3-4-6

1-2-3

3-4-5

3-4-4

1.4

0.1

0.5

1.2

1.3

1.0

1.3

1.0

1.1

1.5

1.4

1.5

1.3

0.4

1.5

1.4

1.5

1.5

1.5

1.5

1.5

1.2

1.5

1.5

boring backfilled
w/ 2 bag of
portland cement
and 2 bags of
quik grout

wet @ 8'

organic clay
(12.9'-13.1')

20

5

17

17

25

19

24

23

23

23

25

22

22

22

20

25

24

23

24

23

25

25

24

21

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

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

Lean Clay, brown and
reddish brown, damp to
moist, stiff to stiff, with
gravel/cobble, roots, shale
fragments, occasional gray
mottling and manganese
concretions (CL)

Lean Clay, brown and gray,
moist to wet, soft to very
stiff, with gravel/cobble,
roots, occasional gray
mottling and manganese
concretions (CL)

365.9 12.9

Date/Time

Date/Time

378.8 ft

6/12/09 6/13/09Completed

Russell Mehnert

D. Rogers 8.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

378.8

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/12/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.1 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-11

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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9.2

Began Core

1-1-1

3-3-3

1-3-3

2-5-4

6-5-5

8-10-11

2-1-1

8-5-7

8-13-12

7-5-8

7-6-4

5-10-6
10-

50+/0.1

1.2

1.5

1.2

1.5

1.5

0.5

1.5

1.4

1.2

1.0

0.8

0.9
0.6

65.1

SPT-34 - .4
gravel w/ sand

19

24

25

24

31

22

19

23

23

17

19

24
17

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

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 - 54.6

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36
SPT-37

Lean Clay, brown and gray,
moist to wet, soft to very
stiff, with gravel/cobble,
roots, occasional gray
mottling and manganese
concretions (CL) 
(Continued)

Silty Gravel With Sand, gray
and brown, wet, loose to
very dense,  with chert
fragments and trace clay
and silt (GM)
Lean Clay, grayish brown
and gray, moist to wet, soft
to very stiff, with zones of
sand (CL)
Silty Gravel With Sand, gray
and brown, wet, medium
dense,  with chert fragment
and zones of clay (GM)

(AUGERED)

Limestone(90%)
interbedded with
Shale(10%)
Limestone is light gray,
moderately hard,
weathered
Shale is gray, soft, highly to
moderately weathered

Bottom of Hole

Top of Rock = 54.4
Elevation (324.4)

335.6

333.7

328.2

324.4

322.9

313.7

43.2

45.1

50.6

54.4

55.9

65.1

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.1 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-11

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09
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U
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P
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M
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M
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G
.G

D
T 

 1
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12
/0
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7-5-6

8-8-8

11-11-13

10-7-8

8-8-9

5-4-3

14-6-7

13-12-9

13-11-18

14-12-12

8-8-10

23-21-23

12-12-9

7-4-8

6-5-4

4-7-6

12-12-9

17-24-12

14-12-9

4-12-20

13-4-5

4-13-9

7-6-6

5-7-7

0.8

0.8

1.1

1.3

1.2

0.6

0.8

1.0

0.9

0.8

1.0

1.3

0.8

0.7

0.4

0.8

1.2

0.9

1.2

0.6

1.0

1.1

0.2

1.2

21

21

19

20

22

19

23

23

20

20

27

17

15

24

20

30

25

28

33

18

26

20

22

25

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 - 29.9

30.0 - 30.9

31.5 - 31.9

33.0 - 34.5

35.0 - 36.5

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

Fat Clay, reddish brown,
moist, stiff to very stiff, with
chert gravel (CH)

Lean Clay, gray to brown,
moist, stiff to very stiff,
gravelly (CL)

Fly Ash, gray, wet, stiff to
very stiff

Lean Clay, gray to dark
gray, moist, stiff to very stiff,
some organics (CL)

382.8

367.8

362.1

12.0

27.0

32.7

Date/Time

Date/Time

394.8 ft

5/7/09 5/8/09Completed

Ryan J Riker

D. Rogers 19.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

394.8

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/7/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

83.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-12
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P
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4-5-6

5-6-9

7-8-10

5-5-8

6-6-7

5-5-6

6-6-5

2-3-5

6-9-9

15-13-14

6-9-6

6-7-7

20-15-17

5-4-7

2-2-2

4-4-5

1.5

1.5

1.5

1.5

1.4

1.5

1.5

1.1

1.5

0.8

0.4

0.3

0.8

0.8

0.9

0.6

25

27

25

26

25

26

26

27

27

18

20

20

20

27

24

36

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 76.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

Lean Clay, gray to dark
gray, moist, stiff to very stiff,
some organics (CL) 
(Continued)

Brown to gray, medium
dense to dense, angular
(GM)

Lean Clay, brown to gray,
moist, stiff to soft, (CL)

339.0

323.3

55.8

71.5

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

83.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-12

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
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0-0-2

1-2-1

20-
50+/0.3

1.0

1.1

0.8

56

41

13

77.5 - 79.0

80.0 - 81.5

82.5 - 83.3

SPT-41

SPT-42

SPT-43

Lean Clay, brown to gray,
moist, stiff to soft, (CL) 
(Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 83.3
Elevation (311.5)

311.5 83.3

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

83.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-12

S
TA

N
TE

C
/F

M
S

M
_L

E
G
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C

Y
  1

75
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P
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G
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 1
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5-8-9

8-10-11

5-11-11

2-2-4

5-5-18

8-5-12

12-10-12

2-4-7

2-4-9

1-2-2

0-0-0

0-0-0

0-0-0

0-0-0

0-0-0

0-0-0

0-0-2

1-2-4

2-2-2

0-0-0

0-0-0

8-16-21

3-5-6

7-17-23

1.5

1.4

1.5

0.9

1.4

1.2

1.5

1.3

1.1

0.7

1.0

1.1

1.5

1.4

1.0

1.2

1.1

0.8

1.0

1.0

0.6

1.5

1.5

1.5

Revert below 11
feet

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

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 - 29.9

30.0 - 30.9

31.5 - 31.9

33.0 - 34.5

34.5 - 36.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Bottom Ash, dark grayish
brown, damp to moist,
medium dense to medium
dense

Fly Ash, dark gray, moist to
wet, soft to very stiff

Lean Clay, brown  gray,
wet, soft, mottled, gravelly
(CL)
Fly Ash, dark gray, moist to
wet, soft to very stiff

389.4

369.4

368.0

7.1

27.1

28.5

Date/Time

Date/Time

396.5 ft

6/12/09 6/16/09Completed

Ryan J Riker

D. Rogers 10.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

396.5

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/12/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

75.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-13

S
TA

N
TE
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/F
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  1
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P
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 1
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6-3-6

2-2-2

0-0-2

7-2-2

5-8-8

1-7-9

7-7-8

5-6-6

2-2-3

0-0-3

9-12-9

0-5-5

19-20-22

7-10-9

3-7-8

17-21-17

7-5-4

50+/0.2

1.3

1.5

1.5

0.5

1.5

1.5

0.7

0.8

1.1

0.8

0.7

0.6

1.3

0.9

1.0

1.1

1.0

0.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 75.2

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

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

Fly Ash, dark gray, moist to
wet, soft to very stiff 
(Continued)

Lean Clay, brown  gray,
wet, soft  stiff, mottled,
gravelly, sandy below 59'
(CL)

Silty Gravel, gray to brown,
wet, medium dense, (GM)

Auger Refusal /
Bottom of Hole

356.3

329.0

321.3

40.2

67.5

75.2

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

75.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-13
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Top of Rock = 75.2
Elevation (321.3)

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

75.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-13

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09
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U
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G

P
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M
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G
.G

D
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 1
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2-5-6

3-5-6

2-5-6

5-7-9

9-10-13

4-6-7

3-5-7

4-7-10

10-13-13

3-6-6

3-5-8

5-8-12

2-5-8

3-4-5

5-5-5

2-4-5

4-20-22

2-6-18
50+/.3

7-3-3

2-2-2

2-3-3

2-2-4

2-2-3

1.3

1.0

1.5

1.5

1.4

1.3

0.6

1.4

1.1

1.1

0.9

1.5

1.0

1.4

1.5

1.4

0.9

1.5
0.3

1.0

1.1

1.5

0.5

0.7

Boring backfilled
with (2) bags
Quik Grout and
(1) Portland
Cement

wet @ 21.6'

area of gravel
24.9'-25.5'

organic smell
35.0'-38.6'

21

19

18

18

19

23

23

21

19

21

26

23

23

24

24

24

15

16
22

25

27

26

25

26

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 - 27.3

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

35.0 - 36.5

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

Lean Clay, reddish brown,
moist to wet, soft to very
stiff, occasional gray
mottling, with chert
fragments, silty zones (CL)

Lean Clay, reddish brown to
dark brown, moist to wet,
soft to very stiff, with
occasional gray modeling,
with gravel, organics 25'-29'
(CL)

354.0 25.0

Date/Time

Date/Time

379.0 ft

6/13/09 6/14/09Completed

Russell Mehnert

D. Rogers 21.6 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

379.0

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/13/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

66.8 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-14
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WOR-
WOR-10

3-5-12

6-8-10

4-7-14

5-7-6

9-13-13

5-12-14

11-8-7

10-18-13

8-11-12

3-2-4

4-8-
50+/.2

1.4

0.0

1.5

1.5

1.4

1.0

0.9

1.4

0.8

0.1

0.4

0.7

30

--

43

28

25

22

21

22

21

7

24

27

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.2

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

Sand With Gravel, light
brown to brown, wet,
medium dense, poorly
sorted with increasing
gravel size, wood and areas
of clay (SC) (Visual)

Silty Gravel, brown to gray,
wet, medium dense to
loose, with areas of clay
(GM)

Weathered rock, limestone,
gray to light gray,
moderately hard.
Augered
Auger Refusal /
Bottom of Hole

340.4

330.0

312.9
312.8
312.2

38.6

49.0

66.1
66.2
66.8

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

66.8 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-14

S
TA

N
TE
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P
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12-10-8

9-8-10

6-9-10

4-8-8

4-6-8

4-4-8

4-8-8

5-13-19

8-8-9

7-10-11

4-5-13

7-13-20

11-9-30

7-6-6

5-7-9

3-5-7

16-19-19

17-6-5

7-6-7

3-4-5

2-3-2

3-6-7

3-2-5

3-4-5

0.7

0.2

0.9

1.5

1.1

1.5

1.5

1.3

0.6

1.5

1.5

1.0

1.2

1.1

0.9

1.0

0.1

0.6

0.7

0.2

0.5

1.0

0.9

1.5

Bulk Sample
0-10.5

wet below 23
feet

21

19

23

21

25

24

22

24

24

23

21

22

18

28

29

40

8

31

20

24

26

29

25

29

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

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

Crushed stone
Fat Clay, reddish brown,
moist to wet, very stiff,
some chert gravel (CH)

Lean Clay, brown, moist to
wet, stiff,  some gravel (CL)

Lean Clay, brown to gray,
wet, medium stiff to stiff,
mottled, with some gravel
(CL)

394.7

380.7

366.5

0.3

14.3

28.5

Date/Time

Date/Time

395.0 ft

5/12/09 5/13/09Completed

Ryan J Riker

D. Rogers 2.4 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

395.0

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/13/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

82.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15
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4-8-6

10-7-7

4-5-5

6-7-8

9-10-7

6-7-50

12-8-9

2-2-3

3-2-4

3-4-5

16-20-16

13-13-10

7-14-14

4-5-19

21-37-25

9-19-17

9-13-19

9-13-12

9-12-21

1.5

1.2

1.3

1.1

0.6

0.6

0.1

1.3

1.5

1.5

1.5

0.6

0.6

0.5

1.0

0.6

0.7

0.9

0.7

29

25

26

27

21

18

9

26

25

28

26

20

17

21

16

15

18

22

21

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 76.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Lean Clay, brown to gray,
wet, medium stiff to stiff,
mottled, with some gravel
(CL) (Continued)

Lean Clay, gray, wet,
medium stiff to very stiff,
trace sand (CL)

Silty Sand, brown, wet,
dense to very dense,
medium to coarse grained
(SM) (Visual)

353.0

338.9

42.0

56.1

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

82.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



14-20-17

14-21-16

1.1

1.1

21

14

77.5 - 79.0

80.0 - 81.5

SPT-44

SPT-45

Silty Sand, brown, wet,
dense to very dense,
medium to coarse grained
(SM) (Visual) (Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 81.7
Elevation (313.3)

312.8 82.2

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

82.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



PZ installed.
Screen from
28.5'-38.5' sand
placed from 39.9
to 26.6'

Crushed stone
Fat Clay, reddish brown,
moist to wet, very stiff,
some chert gravel (CH)

Lean Clay, brown, moist to
wet, stiff, some gravel (CL)

Lean Clay, brown to gray,
wet, medium stiff to stiff,
mottled, with some gravel
(CL)

394.7

380.7

366.5

0.3

14.3

28.5

Date/Time

Date/Time

395.0 ft

5/13/09 5/13/09Completed

Ryan J Riker

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

395.0

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/13/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

40.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



No Refusal /
Bottom of Hole

355.0 40.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

40.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



0.6

1.2

0.0

1.4

SI installed 82'

gravel deform
tube end

tube deformed

boulder
12.7-14.2

drill fluid loss
@21.0 40gal

boulder
22.1-23.8

cobbles and
boulders
interspersed

--

--

--

--

6.0 - 8.0

8.0 - 10.0

29.0 - 31.0

31.0 - 33.0

ST-1

ST-2

ST-3

ST-4

Crushed stone
Fat Clay, reddish brown,
moist to wet, very stiff,
some chert gravel (CH)

Lean Clay, brown, moist to
wet, stiff, some gravel (CL)

Lean Clay, brown to gray,
wet, medium stiff to stiff,
mottled, with some gravel
(CL)

394.7

380.7

366.5

0.3

14.3

28.5

Date/Time

Date/Time

395.0 ft

5/13/09 5/14/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

395.0

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

82.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15 B

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



2.0

less cobbles and
boulders

--46.0 - 48.0ST-5

Lean Clay, brown to gray,
wet, medium stiff to stiff,
mottled, with some gravel
(CL) (Continued)

Lean Clay, gray, wet,
medium stiff to very stiff,
trace sand (CL)

Silty Sand, brown, wet,
dense to very dense,
medium to coarse grained
(SM) (Visual)

353.0

338.9

42.0

56.1

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

82.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15 B

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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Rock (Rollered)

No Refusal /
Bottom of Hole

Top of Rock = 81.7
Elevation (313.3)

314.0

312.7

81.0

82.3

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

82.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-15 B

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



5-7-8

5-7-6

5-10-9

3-2-1

5-4-5

6-15-10

6-11-11

3-1-3

5-4-3

WOH-
WOH-
WOH
WOH-
WOH-
WOH
WOH-
WOH-
WOH
WOH-
WOH-
WOH
WOH-
WOH-
WOH
WOH-
WOH-
WOH
3-5-6
3-3-4
3-4-4
2-3-3
1-2-1

2-3-8

3-9-15

2-4-6

1.1

1.5

1.3

1.5

1.0

0.7

0.6

0.6

1.0

1.4

1.5

1.5

1.5

1.5

1.5

1.4

0.5

1.1

0.6

1.5

1.5

1.5

1.5

9

21

25

29

33

24

35

40

42

38

44

37

39

41

38

22

26

27

27

43

42

35

34

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

27.5 - 29.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

Bottom Ash, dark gray,
damp, medium dense
Lean Clay, brown, moist,
stiff, (CL)
Fly Ash, dark gray, wet, stiff
to very soft

Silty Gravel, brown, wet,
very loose to loose, with
little clay (GM) (Visual)

Fly Ash, dark gray, wet, stiff
to soft

395.9

394.6

374.2

367.7

1.9

3.2

23.6

30.1

Date/Time

Date/Time

397.8 ft

6/10/09 6/11/09Completed

Ryan J Riker

D. Rogers 13.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

397.8

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/10/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

84.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-16

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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8-12-10

1-2-2

3-6-9

WOH-
WOH-2
3-5-6

2-2-1

WOH-2-2

2-3-3

2-5-5

WOH-
WOH-3

3-3-4

4-9-9

24-32-32

3-12-16

22-20-16

9-12-17

3-21-39

7-11-18

14-14-15

16-21-16

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.0

0.9

1.2

1.5

1.5

1.1

0.7

1.0

0.7

0.9

0.7

1.0

0.8

40

32

42

46

53

46

50

28

26

29

30

26

20

16

17

18

19

14

18

17

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.2

72.5 - 74.0

75.0 - 76.5

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Fly Ash, dark gray, wet, stiff
to soft (Continued)

Lean Clay, dark brownish
gray, wet, medium stiff to
stiff,  mottled, with organics
(CL)

Lean Clay, brown, wet, very
stiff, with gravel (CL)

350.6

342.8

47.2

55.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

84.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-16

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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12-13-20

7-8-10

13-15-
50+/.2

1.2

0.9

1.0

19

36

20

77.5 - 79.0

80.0 - 81.5

82.5 - 84.0

SPT-44

SPT-45

SPT-46

Lean Clay, brown, wet, very
stiff, with gravel (CL) 
(Continued)

Rock (Augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 83.7
Elevation (314.1)

314.1
313.3

83.7
84.5

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

84.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-16

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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3-11-20

20-39-57

50+

44-50+

50+0.3

31-50+

20-50+

37-50+

50+

37-50+

37-50+

43-50+

15-36-38

8-5-10

24-50+

14-12-18

29-49-
50+

17-26-33

20-27-28

20-20-19

5-7-6

2-3-2

1-1-5

1-1-3

0.8

0.8

0.8

0.8

0.4

0.6

0.6

0.8

0.3

0.7

0.8

0.6

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.6

0.8

0.8

water from auger
got into sample

Flyash becoming
more moist and
plastic

Hit groundwater
table, samples
are wet and
plastic

19

20

27

17

16

19

20

18

18

18

18

20

20

17

20

18

17

18

20

23

23

20

27

25

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

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

Fly Ash, grayish brown, dry
to damp, medium stiff to
very stiff

Fly Ash, grayish brown, wet,
soft to very soft

398.4 30.0

Date/Time

Date/Time

428.4 ft

7/7/09 7/9/09Completed

Kurt Shellhause

D. Rogers 33.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

428.4

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/7/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

117.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-17

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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1-2-6

50+

30-14-7

2-2-3

4-4-3

1-2-2

0-0-0

1-4-3

1-2-3

2-5-3

5-8-13

3-4-5

5-7-9

0-0-0

2-1-1

1-3-3

0-12-7

13-15-16

4-4-7

2-3-7

9-16-30

5-10-17

3-5-10

2-4-8

4-16-20

1-2-3

0-0-0

0.8

0.3

0.8

0.8

0.8

0.8

0.8

0.8

0.6

0.6

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.0

Encountered
gypsum
0.7' gypsum
present
gypsum flyash
mix/slurry

flyash with traces
of red clay
0.3' of flyash
mixed with brown
clay
silty lines of
black in flyash
0.1' layer of
black gravely
bottom ash
black gravely
bottom ash
present in
sample

weight of
hammer

weight of
hammer

weight of rod, no
recovery
weight of rod

30

23

23

48

35

34

36

33

38

37

41

35

19

34

39

30

34

35

34

47

29

39

41

40

39

43

47

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.5

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 72.0

72.0 - 73.5

73.5 - 76.5

76.5 - 78.0

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

SPT-49

SPT-50

SPT-51

Fly Ash And Gypsum,
grayish brown with white,
wet, stiff to very stiff

Fly Ash, grayish brown, wet,
very soft

390.9

387.4

37.5

41.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

117.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-17
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P
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0-3-4

0-0-3

0-0-0

0-0-0

0-0-2

0-0-0

0-0-0

0-0-0

3-10-10

20-11-16

4-20-20

0-5-6

0-6-15

14-23-23

30-30-12

6-19-44

17-15-19

11-29-27

13-16-14

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.8

0.5

0.4

0.3

0.8

0.5

0.3

0.6

0.6

0.8

0.8

0.8

weight of rod,
weight of rod
weight of rod

weight of
hammer
weight of rod,

WOR, soil more
plastic
WOR

WOR

Begining of
natural soils,
gravely brown
clay
well graded
angular gravel
Gravel blocked
spoon enterence

Possible
blowback in
sample
Possible
blowback in
sample

Strains of red
clay

well rounded and
angular gravel

Auger refusal

48

49

39

45

38

47

37

32

29

21

21

27

25

16

22

20

23

24

18

78.0 - 79.5

79.5 - 81.0

81.0 - 82.5

82.5 - 84.0

84.0 - 85.5

85.5 - 87.0

87.0 - 88.5

88.5 - 90.0

90.0 - 91.5

92.5 - 94.0

95.0 - 96.5

97.5 - 99.0

100.0 -
101.5

102.5 -
104.0

105.0 -
106.5

107.5 -
109.0

110.0 -
111.5

112.5 -
114.0

115.0 -
116.5

SPT-52

SPT-53

SPT-54

SPT-55

SPT-56

SPT-57

SPT-58

SPT-59

SPT-60

SPT-61

SPT-62

SPT-63

SPT-64

SPT-65

SPT-66

SPT-67

SPT-68

SPT-69

SPT-70

Fly Ash, grayish brown, wet,
very soft (Continued)

Lean Clay With Sand And
Gravel, brown, wet, stiff to
very stiff, (CL)

Auger Refusal /
Bottom of Hole

338.4

311.0

90.0

117.4

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

117.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-17

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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4-8-8

4-10-15

11-14-12

4-6-14

15-15-18

8-22-23

8-10-6

6-7-6

10-11-7

6-3-2

WOH-
WOH-13

1-2-2

WOH-
WOH-
WOH
2-1-1
1-1-

50+/.3
31-23-8

3-4-4

WOR-
WOR-
WOR
WOR-
WOR-
WOR

WOR-1-4
3-1-3
3-11-9

3-4-4

4-3-2

1.0

1.1

1.3

1.1

1.4

1.3

1.0

0.7

0.3

0.7

1.0

1.2

1.5

0.2

0.9

0.9

1.0

1.5

1.4

1.4

1.4

1.4

1.4

0.4

Revert used at
10.0' ground
water
encountered

9

18

21

15

9

23

3

3

34

43

38

44

40

47

31

19

41

43

37

36

38

40

32

30

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

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

Bottom Ash, dark gray to
black, damp to wet,
medium dense to dense

Gypsum, white to tan, wet,
very stiff
Gravel With Clay, brown to
brownish yellow, wet,
medium dense, (GC)
Fly Ash, gray to dark gray,
damp to wet, very soft to
very stiff

393.0
392.2

389.2

8.2
9.0

12.0

Date/Time

Date/Time

401.2 ft

6/9/09 6/9/09Completed

Ryan J Riker

D. Rogers 10.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

401.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/9/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-18

S
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P
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WOH-
WOH-
WOH

WOR-2-2
WOR-1-1

WOH-
WOH-
WOH

WOR-2-2
4-11-13

6-10-13

9-12-14

4-8-13

9-10-10

8-8-8

7-9-11

3-3-3

6-15-4

22-50+/.1

0.9

1.5

1.5

1.5

1.5

1.3

0.0

1.4

1.1

1.5

1.5

0.6

1.5

1.0

0.5

sample retainer
broke, sample
lost

boring backfilled
with 2 bags of
bentonite grout
and 2 bags of
portland cement

48

54

49

47

41

33

--

33

32

34

23

34

26

32

35

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

Fly Ash, gray to dark gray,
damp to wet, very soft to
very stiff (Continued)

Lean Clay, brown, wet, firm
to very stiff, (CL)

Auger Refusal /
Bottom of Hole

Top of Rock = 65.6
Elevation (335.6)

357.0

335.6

44.2

65.6

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-18

S
TA
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TE
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 1
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7-13-17

10-9-13

6-6-10

2-3-4

13-14-14

6-8-13

9-10-10

5-5-9

13-14-21

13-12-12

6-20-10

2-2-3

WOR-3-6

2-6-11

8-22-32

8-6-8

9-17-15

4-9-9

10-4-4

WOR-3-3

WOR-1-
15

20-10-8

2-2-2

4-5-5

0.9

1.0

0.7

0.9

1.0

0.8

1.1

0.7

0.7

0.7

0.8

0.1

0.8

0.3

1.1

1.2

1.0

0.3

1.5

1.2

0.5

0.6

1.5

1.5

Gravels common
from 15.0 to 21.0

Auger lost at
depth 50'
backfilled boring
with 3 bags of
quikgrout and 3
bags of portland
cement.

10

11

11

20

17

14

25

22

20

24

19

--

19

24

14

19

19

18

32

43

35

24

42

53

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

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

Bottom Ash, dark gray to
black, damp, dense
Fat Clay, brown, damp to
moist, firm to very stiff, (CH)

Lean Clay, brown to light
gray, moist to wet, soft to
very stiff, Manganese
concretions (CL)

Fly Ash, gray to light gray,
moist to wet, medium stiff to
stiff

409.4

403.4

383.7

1.5

7.5

27.2

Date/Time

Date/Time

410.9 ft

6/2/09 6/2/09Completed

Ryan J Riker

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.9

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/2/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-19
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5-9-11

2-5-8

4-4-5

9-17-21

6-9-17

7-50+/.2

5-15-
50+/.3

1.3

1.0

1.1

1.4

1.2

0.2

0.3

36

21

23

18

22

17

23

36.0 - 37.5

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

Lean Clay, brown with gray,
wet, stiff, mottled (CL)

Highly weathered
limestone, light gray

Auger Refusal /
Bottom of Hole

Top of Rock = 47.5
Elevation (363.4)

373.4

363.4

359.6
359.4

37.5

47.5

51.3
51.5

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-19

S
TA

N
TE
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P
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1.4

0.9

0.7

1.2

cobbles
12.6-14.9

tube refusal
cobbles 16-17.4

pushed rock

--

--

--

--

10.5 - 12.5

15.0 - 16.0

17.5 - 19.5

20.0 - 22.0

ST-1

ST-2

ST-3

ST-4

Bottom ash

Clayey Gravel with cobbles
(GC)

No Refusal /
Bottom of Hole

406.9

388.9

4.0

22.0

Date/Time

Date/Time

410.9 ft

8/14/09 8/14/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.9

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

22.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-19 C

S
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M
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4-12-19

14-32-32

14-23-25

9-18-46

46-50+/.4

18-32-31

10-18-35

19-36-50

39-50+/.3

17-49-
50+/.3

23-25-48

15-13-19

4-4-6

4-5-6

3-12-16

3-6-11

8-10-18

3-4-6

7-19-25

7-10-15

2-6-12

3-9-10

5-7-10

2-2-5

0.9

1.3

1.3

1.1

0.8

1.4

1.5

1.5

0.8

1.3

1.5

1.0

0.2

0.1

0.5

1.5

1.1

0.5

1.2

0.6

1.4

0.8

0.6

0.5

8

9

10

10

14

19

21

24

18

24

25

21

37

2

34

41

42

42

39

43

42

42

42

39

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

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

Gypsum, white tan, damp to
moist, very stiff to very stiff

Gravel With Clay, gray, wet,
medium dense to dense,
(GC) (Visual)

Fly Ash, dark gray to light
brown, wet to saturated,
soft to very stiff, laminated

402.8

398.3

16.5

21.0

Date/Time

Date/Time

419.3 ft

6/1/09 6/1/09Completed

Ryan J Riker

Daniel Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

419.3

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/1/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

55.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-20
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2-2-3

1-1-2

2-3-4

WOH-
WOH-
WOH
2-1-2

WOR-3-5

WOR-4-6

6-9-10

1-4-42

5-6-9

9-50+/.1

0.9

0.7

1.4

1.1

1.3

0.5

0.5

0.9

0.6

1.1

0.6

34

38

51

48

42

30

24

28

26

24

28

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

Fly Ash, dark gray to light
brown, wet to saturated,
soft to very stiff, laminated 
(Continued)

Lean Clay, dark gray to
black, wet, stiff, with
organics, few gravels (CL)
Lean Clay, red brown to
light brown, moist, stiff to
very stiff, (CL)

Auger Refusal /
Bottom of Hole

Top of Rock = 55.0
Elevation (364.3)

375.8

374.3

363.8

43.5

45.0

55.5

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

55.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-20
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21-18-9

8-8-8

3-4-3

2-5-4

5-5-11

4-7-11

8-11-17

10-14-14

15-14-13

4-5-4

12-12-15

10-10-12

4-5-5

3-4-3

4-2-3

3-3-4
3-4-4

3-5-4

5-4-3

5-1-2

4-4-4

24-17-8

3-4-5

2-6-8

1.3

1.1

1.0

0.9

1.0

1.5

1.2

1.5

1.1

1.4

1.3

0.7

0.9

0.9

0.9

1.0
0.8

1.0

1.2

1.1

0.5

0.4

0.7

0.1

13

24

29

29

21

18

16

18

25

19

21

29

12

30

22

26
22

23

26

57

22

14

24

21

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 - 24.4

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

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

Fat Clay, reddish brown,
moist, medium stiff to very
stiff, (CH)

Lean Clay, gray, moist to
wet, stiff to very stiff, (CL)

Bottom Ash, dark gray to
gray, wet, loose, with fly ash
below 25 feet

Gravel With Clay, gray to
brown, wet, meduim d to
very dense, (GC)

388.9

376.6

362.1

6.2

18.5

33.0

Date/Time

Date/Time

395.1 ft

4/29/09 4/30/09Completed

Ryan J Riker

D. Rogers 12.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

4.8 ft

Mark Martin

395.1

HSA 3.25

4/30/09

County

Project Type

Supervisor

Logged By

Stewart, TN

4/29/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

43.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-21

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



5-9-9

5-6-9

8-20-13

13-34-40

12-33-
50+

0.5

0.9

1.5

1.1

0.5

24

22

21

17

9

36.0 - 37.5

37.5 - 39.0

39.0 - 40.1

40.5 - 41.2

42.0 - 43.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

Gravel With Clay, gray to
brown, wet, meduim d to
very dense, (GC) 
(Continued)

Auger Refusal /
Bottom of Hole

351.6 43.5

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

43.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-21
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0.8

0.0

1.3

1.0

SI Installed to
48.0'

ST 2 Crushed

--

--

--

--

3.0 - 5.0

13.5 - 15.5

20.5 - 22.5

33.0 - 35.0

ST-1

ST-2

ST-3

ST-4

Fat Clay, reddish brown,
moist, medium stiff to very
stiff, (CH)

Lean Clay, gray, moist to
wet, stiff to very stiff, (CL)

Bottom Ash, dark gray to
gray, wet, loose, with fly ash
below 25 feet

Gravel With Clay, gray to
brown, wet, medium dense
to very dense, (GC)

388.9

376.6

362.1

6.2

18.5

33.0

Date/Time

Date/Time

395.1 ft

5/7/09 5/8/09Completed

Ryan J Riker

D. Rogers 5.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

395.1

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/8/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

48.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-21 A
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Gravel With Clay, gray to
brown, wet, medium dense
to very dense, (GC) 
(Continued)

Boulder (augered)

Auger Refusal /
Bottom of Hole

351.6

347.1

43.5

48.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

48.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-21 A
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0.9

0.6

1.0

Unable to push
shelby tubes,
encountered
ground water

30-32.5 Rollered
through boulder

--

--

--

15.0 - 17.0

20.0 - 22.0

25.0 - 27.0

ST-1

ST-2

ST-3

Fat Clay, reddish brown,
moist, medium stiff to very
stiff, (CH)

Lean Clay, gray, moist to
wet, stiff to very stiff, (CL)

Bottom Ash, dark gray to
gray, wet, loose, with fly ash
below 25 feet

Gravel With Clay, gray to
brown, wet, meduim d to
very dense, (GC)

388.9

376.6

362.1

6.2

18.5

33.0

Date/Time

Date/Time

395.1 ft

7/14/09 7/15/09Completed

Kurt Shellhause

D. Rogers 10.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

395.1

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

78.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-21 B
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2-2-3

3-4-5

5-8-7

5-7-12

7-5-5

7-12-14

16-16-9

7-10-22

26-29-27

13-19-24

34-27-29

9-9-16

1.2

1.5

1.3

0.0

1.2

1.1

1.4

0.9

1.0

0.9

1.0

1.4

1.5

1.5

1.0

41.5-44.1
Rollered through
boulder

Organics 45'-47'

Shelby tube split,
no recovery

Attempted
shelby tube
sample (ST-6),
refusal with no
recovery, SPT -6
done on top of
attempted shelby
tube sample

Soil samples
becoming lighter
brown
Presence of
weathered
limestone gravel

Auger Refusal

24

28

--

--

28

35

33

21

--

17

22

24

20

18

18

45.0 - 46.5

46.5 - 48.0

48.0 - 50.0

50.0 - 52.0

52.0 - 53.5

53.5 - 55.0

56.8 - 56.9

57.5 - 59.0

59.0 - 61.0

61.0 - 62.5

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 76.5

SPT-1

SPT-2

ST-4

ST-5

SPT-3

SPT-4

SPT-5

SPT-6

ST-7

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

Gravel With Clay, gray to
brown, wet, meduim d to
very dense, (GC) 
(Continued)

Clayey Silt with sand
lenses, gray-brown,
mottled, with traces of
black, very soft, wet

Silty Sand, brown to light
brown, medium dense to
dense, wet (SM) (Visual)

Gravelly Clay, brown,
medium stiff, wet
(GC)(Visual)

351.6

342.6

338.9

318.4

317.1

43.5

52.5

56.2

76.7

78.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

78.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-21 B
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bedrock rollered
to install SI unitRock (Rollered for SI

Installation) (Continued)
Auger Refusal /
Bottom of Hole

Top of Rock = 76.7
Elevation (318.4)

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

78.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-21 B

S
TA

N
TE

C
/F

M
S

M
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E
G
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Y
  1

75
53

90
09

-C
U

F.
G

P
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5-10-9

12-10-7

13-11-7

13-10-11

11-13-13

5-5-8

12-15-14

8-7-11
23-

50+/0.3
4-6-6

9-9-19

12-18-21

11-19-18

16-5-6

3-2-3

15-8-4

5-5-8

5-13-8

5-9-7

0-0-0

0-0-0

0-0-0

0-1-3

2-3-3

1.1

1.2

1.0

0.3

0.7

0.9

0.6

0.7
0.2

0.4

0.8

1.0

0.7

0.7

0.4

0.6

0.9

0.9

1.2

1.4

1.0

1.5

0.4

1.1

9

17

9

14

11

14

5

13
15

17

17

22

15

14

29

27

24

21

20

29

32

40

39

40

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 - 12.8

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

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

Bottom Ash, dark brown to
gray, damp, medium dense

Clayey Gravel, gray to dark
gray, moist to wet, medium
stiff to very stiff, (GC)

Fly Ash, dark brown to gray,
wet, very soft to very stiff,
few lenses of bottom ash

406.2

382.2

4.0

28.0

Date/Time

Date/Time

410.2 ft

4/28/09 4/29/09Completed

Ryan J Riker

D. Rogers 21.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

4/28/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

92.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-22
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0-0-1

5-12-11

9-7-6

5-6-6

4-3-4

5-6-11

12-13-33

9-10-8

4-6-10

5-6-11

14-14-11

3-3-3

1-2-2

1-1-1

2-3-4

3-4-6

4-4-5

5-8-7

5-8-9

4-6-9

5-5-5

0-4-11

11-9-10

1.3

1.3

0.7

0.9

1.1

1.0

1.3

1.2

1.1

1.4

1.5

1.3

1.5

1.5

1.3

0.5

1.4

1.2

1.4

1.5

1.4

1.1

0.8

40

17

13

17

66

62

43

38

35

46

34

34

39

36

36

39

25

32

30

28

30

29

27

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

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

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 76.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

Fly Ash, dark brown to gray,
wet, very soft to very stiff,
few lenses of bottom ash 
(Continued)

Lean Clay, gray to dark
gray, moist to wet, medium
stiff to stiff, few organics
and wood fragments (CL)

Gravel With Sand, brown to
gray, wet, dense to very
dense, angular (GM)

353.2

336.8

57.0

73.4

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

92.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-22
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14-9-11

21-21-21

21-17-25

24-40-21

25-23-21

34-
50+/0.3

0.9

0.5

1.1

1.1

0.8

0.6

27

20

21

14

22

19

77.5 - 79.0

80.0 - 81.5

82.5 - 84.0

85.0 - 86.5

87.5 - 89.0

90.0 - 90.8

SPT-48

SPT-49

SPT-50

SPT-51

SPT-52

SPT-53

Gravel With Sand, brown to
gray, wet, dense to very
dense, angular (GM) 
(Continued)

Rock (Augered)

Auger Refusal /
Bottom of Hole

Top of Rock = 92.0
Elevation (318.2)

319.4

318.2

90.8

92.0

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

92.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-22
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0.0

0.0

0.0

0.0

ST-1 Refused

ST-2  Crushed

Sample not
recovered

Sample not
recovered

--

--

--

--

5.5 - 5.6

7.5 - 9.5

13.5 - 15.5

34.5 - 36.5

ST-1

ST-2

ST-3

ST-4

Bottom Ash, dark brown to
gray, damp, medium dense

Clayey Gravel, gray to dark
gray, moist to wet, medium
stiff to very stiff, (GC)

Fly Ash, dark brown to gray,
wet, very soft to very stiff,
few lenses of bottom ash

406.2

382.2

4.0

28.0

Date/Time

Date/Time

410.2 ft

5/5/09 5/6/09Completed

Ryan J Riker

D. Rogers 18.9 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

410.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/6/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-22 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1
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09
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F.
G

P
J 

 F
M

S
M
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R
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P

H
IC
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O

G
.G

D
T 

 1
1/

12
/0
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0.0

0.0

0.0

Refused

Sample not
recovered

Sample not
recovered

--

--

--

45.0 - 45.2

55.0 - 57.0

58.0 - 60.0

ST-5

ST-6

ST-7

Fly Ash, dark brown to gray,
wet, very soft to very stiff,
few lenses of bottom ash 
(Continued)

Lean Clay, gray to dark
gray, moist to wet, medium
stiff to stiff, few organics
and wood fragments (CL)

No Refusal /
Bottom of Hole

353.2

349.5

57.0

60.7

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-22 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 
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M
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M
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R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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0.0

0.0

0.0

0.0

1.4

tube destroyed

tube refused

cobbles
7.6'-14.7'

tube split

tube crushed

trace flyash at
bottom

--

--

--
--

--

--

5.0 - 5.3

7.5 - 7.6

10.1 - 20.0
15.0 - 16.1

20.0 - 22.0

22.0 - 24.0

ST-1

ST-2

BAG-1
ST-3

ST-4

ST-5

Bottom ash

Clayey Gravel with cobbles
(GC)

No Refusal /
Bottom of Hole

406.7

386.2

3.5

24.0

Date/Time

Date/Time

410.2 ft

8/13/09 8/13/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.2

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/13/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

24.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-22 C

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U
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G

P
J 

 F
M
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M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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4-6-5

2-2-2

2-1-2

4-20-25

11-15-15

3-16-17

3-15-32

10-18-31

10-42-48

12-39-42

18-44-47

14-42-46

10-14-18

6-7-6

3-3-2

4-8-3

3-6-10

2-8-10

5-6-9

3-5-14

2-3-4

1-1-2

0-0-1

0-0-0

1.3

1.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.4

0.7

0.6

0.9

0.8

1.3

1.0

1.3

1.5

1.5

1.3

1.5

lense gypsum
fines 8.7-9

sample wet

sample
semiplastic
trace organics
34.1

9

10

12

10

13

15

13

14

16

21

21

24

24

2

35

35

36

31

36

28

39

32

39

33

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

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

Gypsum, tan white, damp to
moist, medium stiff

Gravel, gray, moist,
medium, little silty sand
Flyash, dark brown gray,
wet, medium stiff

Flyash, dark brown gray,
wet, very soft, medium
plasticity (poss hydraulic)

401.4

399.6

386.7

19.3

21.1

34.0

Date/Time

Date/Time

420.7 ft

7/17/09 7/21/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

420.7

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/21/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

99.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-23

S
TA
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TE
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P
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0-0-0

0-0-2

0-1-1

0-1-2

0-1-1

0-0-1

0-1-1

0-1-2

3-3-10

3-2-3

0-3-3

0-3-4

3-4-3

2-2-2

3-23-41

23-38-34

3-5-7

2-1-2

1-0-1

0-0-4

2-4-5

4-5-6

1-3-3

0-3-4

0-3-3

3-4-5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.4

1.5

1.5

1.3

1.1

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.7

1.3

1.5

1.5

1.5

1.5

micro-lensed
41.5-41.8 clay
and ash

very plastic

non-plastic, fine
sand sized
grains 47-49.5

nonplastic

clayey lens
51.5-51.6

coarse 57.5-60

44

55

47

37

34

37

47

49

52

52

50

48

55

58

48

44

43

60

49

54

25

24

26

24

25

26

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 72.0

72.0 - 73.5

75.0 - 76.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

SPT-49

SPT-50

Flyash, dark brown gray,
wet, very soft, medium
plasticity (poss hydraulic) 
(Continued)

Lean Clay, red brown, wet,
medium stiff, trace sand,
mottled (CL)

355.2 65.5

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

99.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-23

S
TA

N
TE

C
/F

M
S

M
_L

E
G
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Y
  1
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P
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G
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D
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 1
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8-8-14

10-10-10

13-10-12

3-8-12

16-22-18

12-14-9

12-21-22

12-4-10

4-11-50+

50+

1.5

0.9

0.8

1.0

0.8

0.5

1.0

0.4

0.7

22

23

22

25

18

23

18

27

18

8

77.5 - 79.0

80.0 - 81.5

82.5 - 84.0

85.0 - 86.5

87.5 - 89.0

90.0 - 91.5

92.5 - 94.0

95.0 - 96.5

97.5 - 98.8

99.4 - 99.5

SPT-51

SPT-52

SPT-53

SPT-54

SPT-55

SPT-56

SPT-57

SPT-58

SPT-59

SPT-60

Gravelly Sand, red brown to
brown, wet, medium to
dense, medium to coarse
grained, subangular, some
clayey silt (GM)

Rock (augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 98.8
Elevation (321.9)

342.6

321.9
321.2

78.1

98.8
99.5

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

99.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-23

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
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 F
M
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M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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5-11-13

8-4-8

3-6-8

21-23-17

13-21-16

14-21-18

5-9-13

5-7-9

9-14-14

5-7-
50+/.4

12-16-18

10-16-14

7-12-10

4-4-4

29-3-4

3-2-1
2-5-7

6-8-1

2-2-2

WOR-
WOR-
WOR
WOR-

WOH-3
1-2-4
2-2-1

5-7-2

1.4

0.9

0.3

0.9

1.0

1.5

1.0

0.7

1.1

1.4

0.7

1.0

1.0

0.7

0.6

0.7
0.9

1.3

1.1

1.4

1.5

1.2

1.3

1.0

Used revert
below 19.5 ft.

11

16

17

7

16

9

17

12

22

23

19

16

18

16

21

21
46

56

53

53

41

49

51

44

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 - 24.4

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

35.0 - 36.5

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

Bottom Ash, dark gray to
black, moist, dense
Clayey Gravel, reddish
brown to grayish brown,
moist, medium dense to
dense, (GC)

Fly Ash, gray to light gray,
moist to wet, soft to very stiff

408.5

386.4

1.9

24.0

Date/Time

Date/Time

410.4 ft

5/26/09 5/27/09Completed

Ryan J Riker

D. Rogers 19.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.4

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/26/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

90.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-24
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TA
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P
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 1
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11-50+/.5

4-5-8

17-50+/.4

8-20-17

4-18-15

5-6-7

2-2-3

WOH-
WOH-8

11-12-13

7-9-10

5-6-6

WOR-4-2

2-13-34

11-8-5

2-13-4

12-11-14

1.0

1.5

0.9

0.9

1.4

1.5

1.5

1.4

1.5

1.0

1.5

1.2

1.2

0.6

0.7

1.2

40

37

51

41

39

39

70

23

25

25

25

25

22

20

26

24

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.2

72.5 - 74.0

75.0 - 76.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-40

SPT-41

Fly Ash, gray to light gray,
moist to wet, soft to very stiff
(Continued)

Clayey Sand, brown to
yellowish brown, moist to
wet, medium dense to
dense, with cherty
gravels(SC)

Lean Clay, brown to
yellowish brown, moist, stiff
to very stiff, brown to
yellowish brown, moist, stiff
to very stiff (CL)

354.7

344.3

332.6

55.7

66.1

77.8

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

90.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-24
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16-18-22

18-28-33

23-21-50

16-8-11

27-34-17

50+/.4

1.3

0.9

1.1

0.5

1.1

0.4

Boring backfilled
with 3 bags of
quikgrout and 2
bags of portland
cement.

24

18

20

26

18

17

77.5 - 79.0

80.0 - 81.5

82.5 - 84.0

85.0 - 86.5

87.5 - 89.0

90.0 - 90.4

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

Silty Gravel, brown, wet,
dense, with sand (GM) 
(Continued)

Rock (Augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 90.4
Elevation (320.0)

320.0
319.9

90.4
90.5

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

90.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-24
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P
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1.1

0.9

Cobbles 5'-9.5'

Cobbles
11.5'-18.0'

--

--

3.5 - 4.8

10.0 - 11.6

ST-1

ST-2

Bottom ash

Clayey Gravel with cobbles
(GC)

No Refusal /
Bottom of Hole

409.2

392.4

1.2

18.0

Date/Time

Date/Time

410.4 ft

8/13/09 8/13/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.4

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/13/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

18.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-24 C
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6-4-4

4-4-4

2-2-4

2-4-4

4-4-5

5-10-8

5-4-5

2-3-3

3-7-10

3-5-7

3-5-6

4-5-5

2-18-19

18-16-15

8-3-4

1-0-0

1-0-1

3-4-6

1-0-1

1-0-1

1-0-2

0-0-
50+/0.2

1.0

0.6

1.1

0.9

0.9

0.7

1.1

1.1

1.0

1.2

1.4

1.3

1.0

1.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.9

20

19

21

20

19

22

28

23

20

22

25

29

28

15

46

58

54

49

46

68

63

58

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 - 32.7

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

Gravel (Roadway)
Fat Clay, reddish brown,
wet, stiff to very stiff, some
chert gravel (CH)

Fly Ash, dark gray, wet, stiff
to very stiff, some bottom
ash
Fly Ash, dark gray, wet,
medium stiff to soft, with
lenses black bottom ash

Limestone boulder, hard,
cored

Fly Ash, brownish gray, wet,
stiff, lensed (color)

394.9

376.8

374.4

362.9

360.9

0.5

18.6

21.0

32.5

34.5

Date/Time

Date/Time

395.4 ft

5/12/09 5/13/09Completed

James Felts

D. Rogers 18.6 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

395.4

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/12/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

77.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-25

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



6-7-6

2-3-5

3-4-5

3-3-5

2-3-3

2-2-3

3-5-5

2-4-5

4-9-10

1-2-3

6-7-5

1-3-15

13-15-12

10-12-12

17-22-29

15-20-22

6-2-1

0-0-6

1.0

1.5

1.5

1.0

1.5

1.5

1.5

1.5

1.1

1.3

1.5

1.5

1.1

1.3

0.9

1.2

0.4

0.3

bottom ash
fragments
Clayey lenses
40.5 and
41.7-42.0
layered

Sample 33
SPLIT
Lenses Silty Clay

Large Gravel
Block Spoon

19

25

25

23

26

27

25

24

28

24

27

25

19

19

18

21

21

21

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 76.5

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

Fly Ash, brownish gray, wet,
stiff, lensed (color) 
(Continued)

Lean Clay, dark brown with
gray, moist, stiff, mottled
(CL)

Silty Sand, brownish gray,
wet, dense to loose, (SM)
(Visual)

Lean Clay With Sand And
Gravel, gray, wet, stiff, (CL)

Silty Gravel With Sand,
orangish brown, wet, loose
to very dense, medium to
course grained (GM)

Limestone, gray, hard,
fragmented (Augered)

352.8

342.4

336.4

332.6

319.4

318.1

42.6

53.0

59.0

62.8

76.0

77.3

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

77.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-25
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Auger Refusal /
Bottom of Hole

Top of Rock = 76.0
Elevation (319.4)

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

77.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-25
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2-2-4

3-4-5

4-7-8

7-8-10

9-12-16

4-5-6

7-16-12

5-7-10

6-10-13

4-8-11

7-9-9

10-11-13

4-6-7

3-5-6

4-7-9

3-6-7

3-5-6

2-4-3

4-4-4

2-3-3

2-3-4

WOH-2-2

0.5

0.9

1.5

1.1

1.0

1.3

0.8

1.3

1.4

1.4

1.3

1.2

1.0

1.4

1.2

0.6

1.3

1.5

1.5

1.5

1.5

1.5

Boring backfilled
with (2) bags
Quik Grout and
(1) Portland
Cement

area of quartcite
21.1'-23.5'

wet @ 23.5'

24

20

25

22

16

18

17

18

22

18

20

20

21

32

24

18

23

23

25

25

24

26

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 - 32.7

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

Lean Clay, brown to reddish
brown, moist, medium stiff
to very stiff, with occasional
gray mottling, with roots,
chert and shale fragments
(CL)

Lean Clay, brownish gray,
moist, stiff to very stiff, with
faint organic smell (CL)

Lean Clay, brown to reddish
brown, moist, stiff, brown to
reddish brown with
occasional gray modeling,
moist, stiff with roots, chert,
quartcite and shale
fragments, and gravel  (CL)
Lean Clay, brownish gray,
moist to wet, medium stiff,
with faint organic smell (CL)

Lean Clay, brown with gray,
moist to wet, soft to medium
stiff, with occasional gray
mottling and areas of silt,
sand and gravel (CL)

366.2

360.5

357.1

352.1

14.4

20.1

23.5

28.5

Date/Time

Date/Time

380.6 ft

6/15/09 6/15/09Completed

Russell Mehnert

D. Rogers 23.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

380.6

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/15/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-26
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4-3-3

4-7-7

5-6-6

4-5-7

2-8-22

5-7-8

10-10-10

8-14-12

6-10-20

14-14-12

50+/0.4

1.1

1.5

1.0

0.8

0.9

1.0

1.0

1.1

0.9

0.6

0.4

23

22

23

22

21

22

21

19

22

22

17

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

Silty Gravel, gray to brown,
wet, medium dense to
dense,  with areas of clay
(GM)

Limestone, light gray to
gray, hard (augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 60.3
Elevation (320.3)

342.2

320.3
320.2

38.4

60.3
60.4

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-26
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4-7-6

10-9-6

3-5-5

13-15-26

13-18-
50+/0.2
27-36-
50+/0.3

27-27-27

18-38-41

22-
50+/0.2

22-34-40

18-
50+/0.3
50+/0.2

29-
50+/0.3

18-14-17

18-34-44

7-11-12

4-4-6

1-1-2

3-6-6

25-30-22

3-6-10

5-5-9

19-36-47

15-21-24

1.4

1.0

0.9

1.5

1.2

1.3

1.5

1.5

0.6

1.5

1.0

0.2

1.0

1.5

1.0

1.5

1.5

0.0

0.8

1.5

0.8

1.2

1.5

1.5

Gypsum bag
sample taken

Gypsum bag
sample taken
Bottom Ash lens

Ground water, fly
ash becoming
very soft

Bottom Ash lens

17

10

13

15

17
19
18

11

9

20

20

20

19
21
23

24

23

--

26

19

20

25

31

33

29

38

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5
5.0 - 10.0
7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

14.0 - 20.0
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

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5
BAG-1
SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

BAG-2
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

Gypsum, white to tan,
damp, stiff to very stiff

Fly Ash, grayish brown,
moist, very stiff
Gypsum, white to tan,
damp, very stiff

Fly Ash, grayish brown, dry
to wet, very soft to very stiff

413.2

411.7

401.3

9.0

10.5

20.9

Date/Time

Date/Time

422.2 ft

7/16/09 7/16/09Completed

Kurt Shellhause

D. Rogers 25.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

422.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/16/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

87.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-27
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15-24-39

2-4-6

0-2-2

0-0-2

2-2-3

4-8-10

28-28-9

2-1-3

3-11-9

8-6-9

4-6-13

6-8-12

19-
50+/0.2

13-
50+/0.3
2-6-8

6-11-16

3-4-3

0-0-2

6-11-12

7-8-9

3-5-7

0-4-5

0-4-7

1.0

1.5

1.4

0.0

1.5

1.5

1.5

1.5

1.5

1.5

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.6

1.1

1.1

1.5

WOR, 2, 2

Fallout recovery
from shelby tube
sample, recovery
placed in a jar.
WOH
WOH, WOH, 2
Black Bottom
Ash lens in
sample

Black Bottom
Ash silt lens in
sample

WOH, WOH, 2

WOH, 4, 5

WOH, 4, 7

43

44

38

33

37

30

35

46

39

44

40

39

35

34

48

41

43

43

21

24

23

27

25

26

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.5

66.0 - 67.5

67.5 - 69.0

70.0 - 71.5

72.5 - 74.0

75.0 - 76.5

SPT-25

SPT-26

SPT-27

ST-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

Fly Ash, grayish brown, dry
to wet, very soft to very stiff 
(Continued)

Lean Clay With Gravel,
brown, wet, stiff, (CL)

355.3 66.9

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

87.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-27
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5-8-8

0-3-5

3-6-6

6-7-8

50+/0.4

1.5

1.2

1.3

1.5

1.3

WOH, 3, 5

Clay has
changed in color
to a very dark
gray

25

31

31

33

--

77.5 - 79.0

80.0 - 81.5

82.5 - 84.0

85.0 - 86.5

87.5 - 87.9

SPT-49

SPT-50

SPT-51

SPT-52

SPT-53

Lean Clay With Gravel,
brown, wet, stiff, (CL) 
(Continued)
Lean Clay, gray, wet, stiff,
(CL)

Auger Refusal /
Bottom of Hole

Top of Rock = 87.9
Elevation (334.3)

342.2

334.3

80.0

87.9

Description

CUF

Cumberland Fossil

LOG

Elevation

3  of  3

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

87.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-27
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7-11-8

18-12-18

7-11-15

10-17-13

5-5-7

3-6-7

10-7-7

4-8-12

11-30-25

11-8-13

25-17-12

7-11-7

4-3-3

2-2-3

1-1-1

3-3-4

0-0-0

2-2-3

9-10-12

8-4-6

1.2

0.8

0.8

0.6

0.7

0.5

1.2

1.0

1.1

0.6

1.0

0.6

0.6

1.5

1.5

1.5

1.5

1.5

0.7

0.8

10

14

17

11

15

18

16

13

11

16

20

22

20

46

38

31

35

33

34

41

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

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

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

Bottom Ash, dark gray to
black, damp, medium
dense
Clayey Gravel, reddish
brown to brown, moist to
wet, stiff to very stiff, (GC)

Fly Ash, gray, wet, soft to
very stiff

409.5

391.2

1.1

19.4

Date/Time

Date/Time

410.6 ft

5/18/09 5/19/09Completed

Ryan J Riker

D. Rogers 18.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.6

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/18/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

71.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-28

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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3-2-5

1-2-3

4-8-50

30-21-21

5-12-17

7-10-10

1-1-5

8-11-15

4-9-11

5-8-11

7-8-9

6-7-10

5-6-7

4-17-50+

1.5

1.5

1.5

1.1

1.5

1.4

1.5

0.8

1.2

1.3

1.5

1.5

1.5

1.2

sample 34 split
into samples 34
and 35. sample
35 is 0.2'
weathered rock.

48

46

43

34

38

35

38

20

21

21

23

24

25

26

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

62.5 - 64.0

65.0 - 66.5

67.5 - 69.0

70.0 - 71.2

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34/35

Fly Ash, gray, wet, soft to
very stiff (Continued)

Lean Clay, gray to brown,
moist, stiff to very stiff,
occasional gravel, zones
brown mottled (CL)

No Refusal /
Bottom of Hole

Top of Rock = 71.0
Elevation (339.6)

356.9

339.4

53.7

71.2

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

71.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-28

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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1.5 --8.0 - 9.5ST-1

Bottom Ash, dark gray to
black, very coarse grained.
Clayey Gravel, reddish
brown to brown, moist to
wet, stiff to very stiff, (GC)

Fly Ash, soft to very stiff,
gray, silt to medium grained

409.5

391.2

1.1

19.4

Date/Time

Date/Time

410.6 ft

5/29/09 5/30/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

410.6

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/30/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

54.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-28 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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2.0

2.0

--

--

50.0 - 52.0

52.0 - 54.0

ST-2

ST-3

Fly Ash, soft to very stiff,
gray, silt to medium grained
(Continued)

No Refusal /
Bottom of Hole

356.6 54.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

54.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-28 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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0.0

0.0

0.0

0.2

0.6

Tube Crushed

Tube Bent

Tube Crushed

Tube Bent

Tube Bent

--

--

--

--

--

3.0 - 3.1

7.0 - 7.1

10.5 - 11.5

14.5 - 16.5

17.5 - 19.5

ST-1

ST-2

ST-3

ST-4

ST-5

Bottom Ash, dark gray to
black, very coarse grained.
Clayey Gravel, reddish
brown to brown, moist to
wet, stiff to very stiff, (GC)

No Refusal /
Bottom of Hole

409.5

391.1

1.1

19.5

Date/Time

Date/Time

410.6 ft

6/27/09 6/27/09Completed

James Felts

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

410.6

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/27/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

19.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-28 B

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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1.1

Cobbles and
gravels 4'-13.5'

--14.5 - 16.5ST-1

Bottom Ash

Clayey Gravel with cobbles
(GC)

No Refusal /
Bottom of Hole

409.1

394.1

1.5

16.5

Date/Time

Date/Time

410.6 ft

8/13/09 8/13/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.6

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/13/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

16.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-28 C

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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9-8-14

11-13-13

5-8-11

6-3-5

5-7-5

5-13-23

11-11-7

4-5-13

14-13-19

18-17-17

9-14-14

11-12-15

2-5-5

4-5-22

4-3-7

5-2-1

2-2-2

0-0-0

13-5-3

2-2-4

3-7-6

7-12-15

8-10-10

0.5

0.8

1.5

0.8

0.5

1.1

0.6

0.7

1.4

0.9

1.5

0.9

1.2

0.7

1.5

1.0

1.5

1.5

0.8

0.7

0.3

0.3

1.5

0.2 Crushed
Stone

PZ Installed
Screen
44.0-54.0

Safety Hammer
through SPT 12
Auto hammer
afterwards

22

19

25

24

19

22

18

20

39

16

19

23

26

42

47

52

45

49

27

23

32

32

28

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

35.0 - 36.5

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

Fat Clay, reddish brown,
moist, stiff, some chert
gravel (CH)

Lean Clay, brown, moist to
wet, stiff to very stiff, some
gravel (CL)

Bottom Ash, dark gray,
moist to wet, dense to
loose, Bottom Ash, dark
blackish-gray, moist to wet,
dense to loose, some fines

Lean Clay With Gravel,
brown to gray, wet, medium
stiff to very stiff, mottled
(CL)

387.7

375.7

368.2

358.7

7.5

19.5

27.0

36.5

Date/Time

Date/Time

395.2 ft

5/14/09 5/15/09Completed

Ryan J Riker

D. Rogers 20.2 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

395.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-29

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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4.5 100

Began Core

8-13-12

7-6-7

5-5-7

6-6-10

5-6-6

3-3-2

0-0-0

2-50+/0.3

1.3

1.5

1.5

1.5

1.5

1.1

1.0

0.3

4.5 60.3

19

24

26

24

24

27

45

22

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 55.8

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

Lean Clay, gray, wet, very
stiff to soft, trace sand (CL) 
(Continued)

Shale (Augered)
Shale interbedded with
Limestone
Shale is light gray,
calcareous, moderately
hard, laminated
Limestone is light gray,
hard, turbulent bedded
Bottom of Hole

Top of Rock = 55.5
Elevation (339.7)

339.7
339.4

334.9

55.5
55.8

60.3 62

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-29

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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2.0

2.0

SI installed to
56.9

--

--

17.0 - 19.0

29.0 - 31.0

ST-1

ST-2

Fat Clay, reddish brown,
stiff, moist, some chert
gravel (CH)

Lean Clay, brown, stiff to
very stiff, moist to wet,
some gravel (CL)

Bottom Ash, dark
blackish-gray, moist to wet,
dense to loose, some fines

Lean Clay With Gravel,
brown to gray mottled,
medium stiff to stiff, wet
(CL)

387.7

375.7

368.2

358.7

7.5

19.5

27.0

36.5

Date/Time

Date/Time

395.2 ft

5/27/09 5/28/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

395.2

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/28/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

56.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-29 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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2.0 --50.0 - 52.0ST-3

Lean Clay, gray, wet,very
stiff to soft, trace sand (CL) 
(Continued)

Rock (Augered)

No Refusal /
Bottom of Hole

Top of Rock = 54.9
Elevation (340.3)

340.3

338.3

54.9

56.9

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

56.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-29 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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0.0

1.1

1.3

--

--

--
--

--

0.3 - 10.0

8.0 - 8.4

10.0 - 14.5
12.0 - 13.4

14.5 - 16.5

BAG-1

ST-1

BAG-2
ST-2

ST-3

Fat Clay, reddish brown,
stiff, moist, some chert
gravel (CH)

Lean Clay, brown, stiff to
very stiff, moist to wet,
some gravel (CL)

No Refusal /
Bottom of Hole

387.7

378.7

7.5

16.5

Date/Time

Date/Time

395.2 ft

6/28/09 6/28/09Completed

James Felts

D. Rogers 10.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

395.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/28/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

16.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-29 B

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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2-2-12

2-3-11

2-4-3

3-9-8

5-47-30

13-15-12

3-5-6

3-5-6

8-9-11

5-5-8

7-8-9

7-9-11

2-4-5

2-4-3

4-4-9

3-5-5

2-4-5

2-4-5

5-50+/0.4

19-7-5

5-50+/0.4

50+/0.3

50+

0.7

0.9

0.9

0.8

0.5

0.7

1.3

1.1

1.3

1.3

1.3

1.5

1.0

1.0

1.2

1.4

1.5

1.1

0.9

1.3

0.7

0.1

0.0

Low recovery in
SPT's is due to
gravel in
samples
Boring backfilled
with (2) bags
Quik Grout and
(1) Portland
Cement

SPT-19 rock
fragment in tip of
spt

SPT-22 - 0.1
recovery of
gravel
SPT-23 - 0.0
recovery - spoon
refusal

21

20

18

22

15

18

20

20

20

20

20

22

27

25

22

21

23

23

22

25

21

9

--

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 - 27.9

28.5 - 30.0

30.0 - 30.9

31.5 - 32.8

33.0 - 36.5

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

Lean Clay, brown to reddish
brown, moist to wet,
medium stiff to very stiff,
with gravel, roots and chert
fragments (CL)

Lean Clay, grayish brown to
dark brown, moist, medium
stiff to very stiff, with gray
mottling, gravel, and faint
organic smell (CL)

Lean Clay, brown to reddish
brown, moist, medium stiff
to very stiff, with occasional
gray mottling and chert
fragments (CL)

Lean Clay, grayish brown to
dark brown, moist, medium
stiff to very stiff, with gray
mottling, gravel, and faint
organic smell (CL)
Lean Clay, brown, moist,
medium stiff to very stiff,
with occasional gray
mottling and gravel,
manganese concretions, silt
and chert fragments (CL)

Augered to refusal @ 39.7'

370.4

363.2

358.3

354.5

346.9

9.3

16.5

21.4

25.2

32.8

Date/Time

Date/Time

379.7 ft

6/16/09 6/16/09Completed

Russell Mehnert

D. Rogers 6.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

379.7

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/16/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

39.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-30
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Augered to refusal @ 39.7' 
(Continued)

Auger Refusal /
Bottom of Hole

Top of Rock = 35.0
Elevation (344.7)

340.0 39.7

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

39.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-30

S
TA
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TE
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2-5-9

10-11-20

8-24-25

10-24-33

25-45-47

10-24-32

10-28-38

22-48-
50+/0.3

24-42-48

22-38-
50+/0.2
22-44-
50+/0.2

22-
50+/0.3

25-38-42

10-12-12

6-9-9

8-18-19

10-25-15

8-9-11

6-6-4

4-3-4

4-2-2

9-20-21

7-7-30

12-13-12

1.1

1.5

1.4

1.3

1.5

1.5

1.5

1.3

1.5

1.2

1.5

0.8

1.5

1.3

0.7

0.8

1.0

1.5

1.3

1.5

0.9

1.4

1.2

1.5

geotextile 20.5

Drilling mud
used below 35

10

6

7

9

19

7

9

14

11

13

21

20

21

5

9

14

15

16

12

14

19

34

64

42

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 - 11.8

12.0 - 13.5

13.5 - 14.7

15.0 - 16.2

16.5 - 17.8

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

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

Gypsum, tan white, moist,
very stiff

Gravel, gray, medium
dense

Bottom Ash, dark gray,
moist to wet, loose to dense

Fly Ash, dark gray, wet, very
soft to very stiff, Flyash,
dark gray, wet, very soft to
very stiff, zones sand sized

402.0

399.7

390.5

20.5

22.8

32.0

Date/Time

Date/Time

422.5 ft

7/22/09 7/23/09Completed

D. Chapman

D. Rogers 27.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

422.5

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/22/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

70.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-31
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8-12-14

2-4-5

0-1-0

0-0-0

1-0-0

0-1-1

0-1-0

1-3-2

1-0-0

1-2-4

1-1-1

0-1-4

2-4-4

10-12-13

1-0-0

0-0-0

0-0-0

0-0-1

1-4-4

1-3-3

4-7-7

4-4-4
17-

50+/0.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.8

1.5

1.5
0.8

25

30

35

37

39

36

39

52

47

47

55

49

42

35

40

38

51

43

31

24

21

22
28

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0
69.0 - 69.8

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46
SPT-47

Fly Ash, dark gray, wet, very
soft to very stiff, Flyash,
dark gray, wet, very soft to
very stiff, zones sand sized 
(Continued)

Lean Clay, brown with gray,
wet, medium stiff to stiff,
mottled (CL)

Limestone (augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 69.9
Elevation (352.6)

357.0

352.6
351.6

65.5

69.9
70.9

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

70.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-31
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6-8-5

10-9-11

4-9-10
50+

13-14-16

25-28-25

6-14-23

8-9-10

9-13-28

9-7-11

4-4-5

5-7-5

1-2-6

6-8-16

7-13-20

3-8-21

5-6-7

0-1-2

0-1-2

2-3-4

1.5

1.5

1.5
0.3

1.5

0.7

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

use revert

cobble 4.7-5.6

gray rock
fragments

11

20

13
18

22

7

17

14

18

18

21

27

48

19

21

47

41

44

22

49

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5
4.5 - 4.8

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

20.0 - 21.5

22.5 - 24.0

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

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

Bottom Ash, black to dark
gray, medium
Clayey Gravel, red brown to
brown, damp to moist, very
stiff, (GC)

Flyash, dark brownish gray,
moist to wet, stiff,
alternating zones clayey,
lensed and cemented

409.6

393.0

1.1

17.7

Date/Time

Date/Time

410.7 ft

5/18/09 5/18/09Completed

D. Rogers

D. Rogers 18.1 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

410.7

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/18/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-32
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3-9-12

3-3-4

1-2-2

7-9-8

2-2-2

0-5-11

5-8-10

6-10-10

5-7-9

50+

1.5

1.5

1.5

1.5

1.5

1.5

0.8

1.5

1.1

0.4

60.2-60.4 dry,
fissile

40

42

45

34

44

32

24

27

40

25

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 60.4

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

Flyash, dark brownish gray,
moist to wet, stiff,
alternating zones clayey,
lensed and cemented 
(Continued)

Bottom Ash, black to dark
gray, wet
Lean Clay, light brown and
gray, wet, very stiff, mottled
(CL)

Rock (augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 60.2
Elevation (350.5)

360.4
359.5

350.5
350.3

50.3
51.2

60.2
60.4

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

60.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-32
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9-6-6

6-6-8

3-4-5

7-10-12

9-14-21

6-9-14

6-11-12

5-6-9

10-9-10

5-7-20

5-10-40

12-14-15

3-4-4

4-15-14

4-6-7

4-3-50
50+/0.4

1-1-2

6-6-5

2-7-50

10-9-8

7-7-10

6-6-7

8-8-9

0.7

0.7

0.9

0.5

0.2

1.5

1.5

0.9

1.5

1.5

1.0

1.1

1.0

0.7

1.5

1.3
0.5

0.8

1.2

1.1

0.2

0.3

1.0

0.7

spt 1 contained
0.3 DGA

end use of auto
hammer @ 12.0'

water table @
18.0'

21

27

17

18

16

19

21

22

20

22

23

20

33

17

51

54
36

36

42

39

24

26

17

18

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 - 24.4

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

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

Fat Clay, reddish brown to
brown, moist, stiff to very
stiff, with many cherty
gravels (CH)

Lean Clay, brown to light
gray, moist to wet, medium
to very stiff, with many
gravels, zones gray mottled
(CL)

Flyash, gray to dark gray,
wet, soft to very stiff

Lean Clay, brown to gray,
moist to wet, stiff to very
stiff, gravel-rich zone from
30.0 to 33.0, manganese
concretions throughout (CL)

387.9

374.4

365.4

7.5

21.0

30.0

Date/Time

Date/Time

395.4 ft

5/13/09 5/14/09Completed

Ryan J Riker

D. Rogers 18.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

395.4

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

54.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-33
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10.0 100

Began Core

7-11-13

7-8-12

9-34-
50+/0.1
50+/0.5
50+/0.2

50+/0.1

0.9

0.9

0.9

0.5

0.2

0.1

10.0 54.3

auger refused @
43.5' moved 2.5'
auger refused @
44.3'

29

24

24

25

10

7

36.0 - 37.5

37.5 - 39.0

39.0 - 40.1

40.5 - 41.2

42.0 - 42.2

43.5 - 43.6

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

Shale (Augered)

Calcareous Shale
interbedded with
Limestone, light gray,
moderately hard to hard,
thick bedded, highly
weathered from 40.1 to
43.6.

Bottom of Hole

Top of Rock = 40.1
Elevation (355.3)

355.3

351.1

341.1

40.1

44.3

54.3 56

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

54.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-33
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2-3-5

4-6-7

2-4-5

4-4-5

3-5-5

4-5-8

3-5-8

4-4-8

3-5-6

2-3-3

3-4-5

5-5-7

2-3-3

3-3-5

4-5-5

2-1-1
15-

50+/0.2

1.0

1.3

1.2

1.2

1.5

1.1

1.2

1.2

1.1

0.8

1.1

1.5

1.5

1.2

1.4

1.5
0.7

Boring backfilled
with (1) bag Quik
Grout and (1)
Portland Cement

SPT-5 - 2 bags:
6.0'-6.7' - clay
6.7'-7.5' - organic
clay

SPT-17 - 2 bags:
24.0'-24.5 - clay
24.5'-24.7' -
limestone

18

18

23

22

27

20

16

22

22

20

20

28

24

20

24

36
24

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

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

Lean Clay, brown with gray,
moist, medium stiff to stiff,
mottling, with roots, gravel
and chert fragments (CL)

Lean Clay, grayish brown to
dark brown, moist, medium
stiff to stiff, with gray
mottling, gravel, and faint
organic smell (CL)

Lean Clay, brown with gray,
moist, medium stiff to stiff,
mottling, with gravel and
chert fragments (CL)

Limestone, very light gray,
hard, highly weathered,
close fracture spacing
No Refusal /
Bottom of Hole

Top of Rock = 24.5
Elevation (354.2)

372.0

360.7

354.2
354.0

6.7

18.0

24.5
24.7

Date/Time

Date/Time

378.7 ft

6/16/09 6/16/09Completed

Russell Mehnert

D. Rogers 7.1 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

378.7

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/16/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

24.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-34

S
TA
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TE
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P
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2-7-11

11-20-24

15-20-25

14-26-30

20-25-26

16-19-20

15-20-34

21-24-29

19-25-34

11-25-32

42-50+

47-50+

39-50+

35-50+

18-28-32

10-12-9

1-1-0

1-3-2

3-3-4

3-3-3

4-5-6

10-8-9

7-9-10

9-10-14

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.9

0.8

0.8

0.7

1.5

1.0

0.8

1.0

1.5

0.6

0.7

1.5

1.5

1.5

thin lensed

PZ Installed
Screen
48.5-58.5

higher moisture

geotextile fabric
22.8

little bottom ash

thin clayey lens

7

8

8

13

13

11

12

7

7

6

9

8

11

15

21

24

28

25

35

20

18

27

46

40

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

16.5 - 17.3

18.0 - 18.8

19.5 - 20.2

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

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

Gypsum, white tan, damp to
moist, very stiff

Gravel, dark gray, moist,
medium dense
Flyash, dark gray, wet,
medium stiff

Bottom Ash, black, wet,
loose

Fly Ash, dark gray, wet, very
stiff, laminated

402.9

401.2

397.5

394.0

22.8

24.5

28.2

31.7

Date/Time

Date/Time

425.7 ft

5/30/09 5/31/09Completed

D. Rogers

D. Rogers 35.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

425.7

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/31/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

67.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-35

S
TA

N
TE

C
/F

M
S
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G

A
C

Y
  1
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P
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G
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 1
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8-17-25

5-7-14

5-10-12

1-1-2

0-0-1

1-3-2

1-2-6

3-4-2

2-2-9

1-1-3

9-7-8

0-1-2

1-1-2

2-35-8

0-0-12

2-0-0

0-1-0

1-5-8

12-14-17

1.5

1.5

1.5

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.1

1.5

1.5

1.3

1.5

1.5

softer, more
plastic

lens bottom ash

46

39

39

51

42

37

45

33

46

65

39

44

49

42

51

58

64

24

43

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

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

65.0 - 66.5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Fly Ash, dark gray, wet, very
stiff, laminated 
(Continued)

Fly Ash, dark gray, wet, soft
to medium stiff

Lean Clay, brown and gray,
moist, stiff, mottled, some
rock fragments (CL)

No Core
Auger Refusal /
Bottom of Hole

Top of Rock = 67.4
Elevation (358.3)

385.2

363.6

358.3
357.8

40.5

62.1

67.4
67.9

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

67.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-35

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
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G
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T 

 1
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0.0

0.0

Boring backfilled
with 1.5 bags of
quikgrout and 1
bag of portland
cement.

Tube Crushed

Tube Crushed

--

--

10.0 - 12.0

15.0 - 17.0

ST-1

ST-2

Gypsum, white tan, damp to
moist, very stiff

Gravel, dark gray, moist,
medium
Fly Ash, dark gray, wet,
medium stiff

Bottom Ash, black, wet,
loose

Fly Ash, dark gray, wet, very
stiff, laminated

402.9

401.2

397.5

394.0

22.8

24.5

28.2

31.7

Date/Time

Date/Time

425.7 ft

6/1/09 6/2/09Completed

James Felts

D. Rogers 35.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

425.7

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/1/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

48.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-35 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1
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U
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P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
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 1
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12
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0.8

1.4

--

--

37.0 - 38.0

46.0 - 48.0

ST-3

ST-4

Fly Ash, dark gray, wet, very
stiff, laminated 
(Continued)

Fly Ash, dark gray, wet,
medium stiff

No Refusal /
Bottom of Hole

385.2

377.7

40.5

48.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

48.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-35 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
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 L
O

G
.G

D
T 

 1
1/

12
/0
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4-10-11

3-4-48

14-9-28

14-48-36

14-16-20

5-20-49

30-29-40

22-50+

12-10-13

10-19-49

14-18-12

9-15-14

3-3-10

9-3-3

6-19-23

12-13-13

3-11-25

9-19-18

1-2-1

0-2-2

5-3-7

4-4-5

1.5

1.2

1.1

0.8

1.0

1.2

1.5

0.6

1.5

1.5

1.5

0.7

0.3

1.5

1.1

1.5

1.5

1.5

1.5

1.5

1.5

1.5

layers bottom
ash in clay

PZ Installed,
Screen 38-48

sample wet

geotexile 14.8 +
19.0

clayey lens 26.5

zones softer,
mildly plastic
28-32

13

25

12

56

15

9

10

11

16

13

11

11

14

43

34

40

45

42

45

47

47

48

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 - 11.4

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

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 36.5

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

Bottom Ash, dark blackish
brown, damp, medium
dense, little silt
Clayey Gravel, reddish
brown to brown, damp,
dense to very dense, some
sand, and cobbles (GC)

Clayey Gravel, gray to
black, moist, dense to
medium dense, some
bottom ash lenses (GC)

Flyash, dark brown gray,
wet, stiff, laminated with
clay

409.4

396.5

391.2

1.8

14.7

20.0

Date/Time

Date/Time

411.2 ft

5/17/09 5/17/09Completed

D. Rogers

D. Rogers 17.4 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

411.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/17/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

51.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-36

S
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P
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4-5-8

2-2-5

3-2-3

2-1-2

4-10-14

14-50+

1.5

1.5

1.5

1.5

1.5

0.8

less lenses
35-42

alternating zones
lensed and
homogeneous
ash and clay
lensed 47.9-48.2

47

53

42

48

25

26

37.5 - 39.0

40.0 - 41.5

42.5 - 44.0

45.0 - 46.5

47.5 - 49.0

50.0 - 50.8

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

Flyash, dark brown gray,
wet, stiff, laminated with
clay (Continued)

Lean Clay, red brown, wet,
very stiff, (CL)

Rock (Augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 50.8
Elevation (360.4)

363.0

360.4
359.5

48.2

50.8
51.7

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

51.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-36

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
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Y
  1
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U
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P
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G
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D
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 1
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1.1

1.6

2.0

tube crushed,
U-shaped

--

--

--

11.0 - 12.1

13.0 - 14.6

24.0 - 26.0

ST-1

ST-2

ST-3

Bottom Ash, dark
black-brown, damp,
medium, little silt
Clayey Gravel, red-brown to
brown, damp, very stiff,
some sand, and cobbles
(GC)

Clayey Gravel, gray to
black, moist, very stiff,
some bottom ash lenses
(GC)

Fly Ash, dark brown-gray,
wet, stiff, laminated with
clay

409.4

396.5

391.2

1.8

14.7

20.0

Date/Time

Date/Time

411.2 ft

5/28/09 5/29/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

411.2

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/29/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

46.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-36 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G
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C

Y
  1

75
53

90
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U
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P
J 
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G
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D
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 1
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2.0

end deformed

--44.0 - 46.0ST-4

Fly Ash, dark brown-gray,
wet, stiff, laminated with
clay (Continued)

No Refusal /
Bottom of Hole

365.2 46.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

46.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-36 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC
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O

G
.G

D
T 

 1
1/

12
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1.7

0.7

0.0

0.0

1.7

Boulder 6'-8'

Brown by 13
feet

Few pieces of
wood and
organics

--

--

--

--

--

10.8 - 12.8

13.0 - 13.7

15.5 - 15.6

17.0 - 17.1

19.0 - 21.0

ST-1

ST-2

ST-3

ST-4

ST-5

Bottom Ash, dark
black-brown, damp,
medium, little silt
Clayey Gravel, red-brown to
brown, damp, very stiff,
some sand, and cobbles
(GC)

Clayey Gravel, gray to
black, moist, very stiff,
some bottom ash lenses
(GC)

Flyash, dark brown-gray,
wet, stiff, laminated with
clay
No Refusal /
Bottom of Hole

409.4

396.5

391.2
390.2

1.8

14.7

20.0
21.0

Date/Time

Date/Time

411.2 ft

6/26/09 6/26/09Completed

James Felts

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

411.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/26/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

21.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-36 B
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TE

C
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M
S

M
_L

E
G

A
C

Y
  1
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P
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D
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 1
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Began Core

9-5-10

6-6-7

5-8-15

36-22-14

6-8-7

8-12-16

9-15-21

5-8-16

10-12-15

5-11-13

6-6-7

5-9-17

4-4-4

2-2-3

5-6-6

6-5-5

2-2-3

1-2-1

5-6-7

16-6-7

3-5-7

8-12-13
50+

1.5

1.2

1.4

0.8

1.3

1.5

1.2

1.5

1.5

1.5

1.5

1.0

0.3

0.8

1.5

0.1

1.5

1.5

1.5

1.5

1.5

1.5
4.0

trace sand large
gravel

wood fragments
10-12

large gravel 28.5
PZ Installed,
Screen 18-28

weathered stone
in tip

18

23

26

23

20

25

23

22

20

26

25

21

23

28

48

--

66

39

49

26

23

25
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

30.0 - 31.5

31.5 - 33.0
33.0 - 33.4

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22
SPT-23

Crushed Stone
Fat Clay, reddish brown,
moist, stiff, (CH)

Lean Clay, brown with gray,
damp to moist, very stiff,
some cobbles, mottled,
grading lighter in color (CL)

Flyash, dark gray, wet, stiff

Crushed stone
Lean Clay, dark
gray-brown, stiff, little sand,
mottled (CL)
Lean Clay, reddish brown,
wet, very stiff, little sand
(CL)
Limestone, very light gray,
hard, close fracture spacing

394.7

389.1

374.0

366.7
366.2

363.2

361.9

0.5

6.1

21.2

28.5
29.0

32.0

33.3

Date/Time

Date/Time

395.2 ft

5/16/09 5/17/09Completed

D. Rogers

D. Rogers 18.2 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

18.2 ft

Mark Martin

395.2

HSA 3.25

5/17/09

County

Project Type

Supervisor

Logged By

Stewart, TN

5/17/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

38.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-37

S
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4.9 944.6 38.3
Bottom of Hole

Top of Rock = 33.3
Elevation (361.9)

356.9 38.3 88

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

38.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-37

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
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U
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G

P
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G
.G

D
T 

 1
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2.0

2.0

SI installed to
35.0

--

--

19.5 - 21.5

24.0 - 26.0

ST-1

ST-2

Crushed Stone
Fat Clay, red-brown, moist,
stiff, (CH)

Lean Clay, brown with gray,
damp to moist, very stiff,
some cobbles, mottled,
grading lighter in color (CL)

Fly Ash, dark gray, wet, stiff

Crushed stone
Lean Clay, dark
gray-brown, stiff, little sand,
mottled (CL)
Lean Clay, red-brown, wet,
very stiff, little sand (CL)
Rock (Augered)
No Refusal /

394.7

389.1

374.0

366.7
366.2

363.2

361.9

360.2

0.5

6.1

21.2

28.5
29.0

32.0

33.3

35.0

Date/Time

Date/Time

395.2 ft

5/26/09 5/27/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

395.2

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

5/27/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

35.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-37 A

S
TA
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TE
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P
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 1
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Bottom of Hole

Top of Rock = 33.3
Elevation (361.9)

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

35.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-37 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
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U
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P
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G
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D
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 1
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0.8

1.7

0.0

--

--

--

--

8.0 - 10.0

6.0 - 14.5

11.0 - 12.4

15.5 - 17.5

ST-1

BAG-1

ST-2

ST-3

Crushed Stone
Fat Clay, red-brown, moist,
stiff, (CH)

Lean Clay, brown with gray,
damp to moist, very stiff,
some cobbles, mottled,
grading lighter in color (CL)

No Refusal /
Bottom of Hole

394.7

389.1

377.7

0.5

6.1

17.5

Date/Time

Date/Time

395.2 ft

6/28/09 6/28/09Completed

James Felts

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

395.2

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/28/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

17.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-37 B

S
TA

N
TE

C
/F
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Y
  1
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P
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G
.G

D
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 1
1/

12
/0
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2-3-4

3-5-7

3-5-8

2-3-4

3-4-6

3-3-3

2-3-5

2-3-6

7-8-9

2-2-3

2-2-3

4-6-7

3-3-3
9-50+/0.2

1.3

1.1

1.5

1.3

1.5

1.5

1.4

0.9

1.2

1.5

1.5

1.5

1.5
0.7

Boring backfilled
with (1) bag Quik
Grout and (1)
Portland Cement
SPT-4 - 2 bags:
4.5'-5.1' - clay
5.1'-6.0' - organic
clay
SPT-5 - 2 bags:
6.0'-7.0' - organic
clay 7.0'-7.5' -
clay
Clay to 8.0' then
organic clay to
9.0'

SPT-11 - 2 bags:
15.0'-15.2 -
organic clay
15.2'-16.5' - Clay

19

22

24

23

21

22

21

18

18

26

26

23

38
37

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 - 20.1

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13
SPT-14

Lean Clay, brown with gray,
moist, medium stiff to stiff,
mottled with gravels, roots
and manganese
concretions (CL)

Lean Clay, grayish brown to
dark brown, moist, medium
stiff to stiff, grayish brown to
dark brown, moist, medium
stiff to stiff with areas of silty
clay with gray modeling,
gravel, and light organic
smell (CL)

Lean Clay, brown with gray,
moist, medium stiff to stiff,
mottled with gravels and
manganese concretions
(CL)

Limestone, very light gray,
hard, highly weathered
Auger Refusal /
Bottom of Hole

Top of Rock = 20.1
Elevation (359.9)

374.9

364.8

359.9
359.8

5.1

15.2

20.1
20.2

Date/Time

Date/Time

380.0 ft

5/16/09 5/16/09Completed

Russell Mehnert

D. Rogers 1.1 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

380.0

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/16/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

20.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-38

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



1.4

7.2

100

100

Began Core

12-13-9

5-6-.3

7-13-13

6-8-12

5-5-6

7-29-32
50+

50+

1.2

1.5

1.5

1.5

0.6

1.5

0.0
1.4

7.2

12.0

19.2

wood fragments
5.5

bent spoon,
cobble

5

16

16

23

22

29
7

--

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 - 9.1

10.5 - 10.6

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6
SPT-7

SPT-8

Bottom Ash, with crushed
stone
Fat Clay, red brown, damp,
stiff, (CH)

Limestone, (Augered)

Limestone, light gray, hard,
wide fracture spacing, all
breaks mechanical

Bottom of Hole

Top of Rock = 9.0
Elevation (386.9)

394.9

386.9

385.3

376.7

1.0

9.0

10.6

19.2

100

100

Date/Time

Date/Time

395.9 ft

6/9/09 6/9/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

395.9

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/9/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

19.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-39
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P
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7-9-16

25-27-18

13-9-10

7-20-17

7-9-10

5-5-7

5-5-6

4-7-23

4-8-12

7-17-22

3-3-3

2-2-6

5-5-8

4-5-7

1-2-4

1-1-4

1-2-2

0-0-0

0-8-6

3-5-6

6-8-10

1.5

1.5

1.2

1.3

1.0

1.3

0.3

1.5

0.8

1.5

1.0

1.1

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

many cobbles

gravel block
spoon

sample 8 split
shale cobble

soft zones mildly
plastic

8

6

7

8

5

24

11

7

12

13

17

36

48

37

46

45

55

48

22

23

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

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

Bottom Ash, black gray,
moist, medium
Clayey Gravel, gray-brown,
damp, dense, angular,
trace sand (GC)

Clayey Gravel, brown,
moist, medium dense, with
little coarse sand (GC)

Flyash, dark gray, moist to
wet, stiff

Lean Clay, gray and
red-brown, wet, stiff, little
sand, mottled (CL)

Rock (augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 31.7
Elevation (379.6)

410.0

403.8

394.3

383.8

379.6
379.4

1.3

7.5

17.0

27.5

31.7
31.9

Date/Time

Date/Time

411.3 ft

6/15/09 6/15/09Completed

D. Rogers

D. Rogers 22.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

22.0 ft

James Felts

411.3

HSA

6/15/09

County

Project Type

Supervisor

Logged By

Stewart, TN

6/15/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

31.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-40
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3-5-10

9-10-12

25-11-10

4-4-7

4-16-17

12-14-16

18-24-34

24-26-25

39-50+

49-50+

37-50+

49-50+

49-49-47

36-29-10

10-6-4

6-8-7

10-13-12

9-11-12

6-7-9

1-4-9

6-6-8

4-11-12

4-11-14

7-6-8

1.4
1.8
1.5

1.5

1.5

1.5

1.3

1.5

1.5

0.9

0.8

0.5

0.6

1.5

1.5

1.5

0.8

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

ST offset

zones of rejects
@ 9+9.5

15-15.1 clay

gravel and
geotextile 20.5

drill fluid loss
200gal

lens soft with
fibers 29.0-29.3

35.5 roots and
wood

9
--
9

18

24

20

18

18

15

10

17

23

19

26

24

27

26

25

29

36

41

45

41

47

48

0.0 - 1.5
0.1 - 2.1
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 - 12.9

13.5 - 14.3

15.0 - 15.9

16.5 - 17.3

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

SPT-1
ST-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

Gypsum, tan white, damp to
moist, very stiff

Crushed stone
Bottom Ash, dark
black-gray, wet, loose
Fly Ash, dark gray, wet, very
stiff, thin lenses occasional
soft lens

402.1
401.3

399.6

20.5
21.3

23.0

Date/Time

Date/Time

422.6 ft

6/9/09 6/10/09Completed

D. Rogers

D. Rogers 15.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

20.5 ft

James Felts

422.6

Mud Rotary

6/9/09

County

Project Type

Supervisor

Logged By

Stewart, TN

6/9/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

46.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-41

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



0-0-0

0-0-0

0-0-50+

0-0-0

4-10-7

5-50+

0.6

1.5

0.0

0.5

1.5

0.9

lenses flyash
38.5-39, 41-41.5
cobble 39.8-40.8

29

35

--

4

20

30

36.0 - 37.5

37.5 - 39.0

39.0 - 40.4

41.0 - 42.5

42.5 - 44.0

44.0 - 44.9

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

Lean Clay With Sand, light
red-brown, wet, very soft,
some organics (CL)

Lean Clay, dark gray and
brown, wet, very stiff, trace
sand, mottled (CL)

Rock (augered)
No Refusal /
Bottom of Hole

Top of Rock = 45.0
Elevation (377.6)

385.6

381.6

377.6
376.6

37.0

41.0

45.0
46.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

46.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-41

S
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P
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13-18-5

2-3-6

3-6-8

5-6-8

8-6-8

4-10-13

2-3-4

1-4-5

3-4-5

1-4-5

1-5-9

7-8-9

5-6-7

3-4-6

3-4-5

2-2-2

2-2-2

2-4-6

0-2-9

2-28-5

1.2

1.3

1.5

1.5

1.5

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.9

1.5

1.1

1.5

1.5

few cobbles

pz installed
screen 29.0-39.0

13.5 water in
layer

17.0-17.1
19.9-20.3 sand
lens
19.4 wood
fragments

20.9-22.3
organics

cobble 33 0-33.5

boulder cored
34.7-37 broke
through at 38.0

8

18

24

20

22

20

29

21

24

25

21

22

22

26

23

23

23

23

32

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

25.0 - 26.5

27.5 - 29.0

30.0 - 31.5

32.5 - 34.0

35.0 - 35.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

Bottom Ash, black gray,
moist, medium
Fat Clay, red brown, moist,
stiff, and rock fragments
(CH)
Lean Clay With Sand, red
brown with gray, moist, stiff,
and rock fragments,
mottled (CL)

Lean Clay, brown with dark
gray, moist to wet, stiff to
medium stiff, trace sand,
mottled (CL)

395.2

391.7

375.3

1.0

4.5

20.9

Date/Time

Date/Time

396.2 ft

6/13/09 6/14/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

396.2

HSA

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

42.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-42

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09
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G

P
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M
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R
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P
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O

G
.G

D
T 

 1
1/

12
/0
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0-2-3
50+

1.5
0.4

30
39

38.0 - 39.5
39.5 - 39.9

SPT-21
SPT-22

Lean Clay, brown with dark
gray, moist to wet, stiff to
medium stiff, trace sand,
mottled (CL) (Continued)

Rock (augered)

Auger Refusal /
Bottom of Hole

Top of Rock = 40.5
Elevation (355.7)

355.7

353.6

40.5

42.6

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

42.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-42

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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5-10-10

5-3-2

2-8-5

3-3-4

4-4-7
23-50+

7-12

4-7-16

3-14-33

3-4-3

2-1-2

1-1-2

2-1-5

17-12-10

6-1-2

14-13-8

3-5-6

1-4-7

2-2-3

6-1-4

1-2-2

1-0-1

0-1-1

1.3

1.2

1.2

0.9

1.0
0.5

1.0

1.5

0.6

0.4

1.2

1.3

0.6

0.3

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

boulders 8.1-9.4
+ 13.5-14.9

gravel block
spoon

10

22

24

19

21
14

16

13

13

12

21

22

20

4

20

26

24

32

32

35

43

42

45

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5
7.5 - 8.1

9.5 - 10.5

10.5 - 12.0

12.0 - 13.5

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

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

Bottom Ash, black gray,
damp, medium

Clayey Gravel, brown,
moist, loose to dense,
some sand (GC)

Fly Ash, dark gray, wet,
medium stiff

408.9

388.7

375.3

2.4

22.6

36.0

Date/Time

Date/Time

411.3 ft

6/15/09 6/16/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

411.3

HSA

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/16/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

62.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-43

S
TA

N
TE

C
/F

M
S

M
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E
G
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Y
  1
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P
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M
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O

G
.G

D
T 

 1
1/

12
/0
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21-18-20

10-12-11

12-5-2

2-2-3

0-17-26

12-14-18

16-9-9

9-7-6

1-3-5

9-7-6

5-7-7

3-5-7

5-7-20

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.3

1.5

1.5

1.5

1.5

1.5

several cobbles

28

25

49

35

11

16

18

16

25

25

24

25

31

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

47.5 - 49.0

50.0 - 51.5

52.5 - 54.0

55.0 - 56.5

57.5 - 59.0

60.0 - 61.5

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

Bottom Ash, black gray,
wet, dense (Continued)

Fly Ash, gray, wet, stiff

Lean Clay, brown and gray,
wet, very stiff, some sand,
little gravel (CL)

Shale, brown, soft,
(augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 61.4
Elevation (349.9)

371.8

368.6

349.9
349.3

39.5

42.7

61.4
62.0

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

62.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-43

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0
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0.0

1.0

0.2

2.0

SI Installed to
65.7'

--

--

--

--

18.0 - 20.0

20.0 - 22.0

26.0 - 28.0

29.0 - 31.0

ST-1

ST-2

ST-3

ST-4

Bottom Ash, black gray,
damp, medium

Clayey Gravel, brown,
moist, medium stiff, some
sand (GC)

Fly Ash, dark gray, wet,
medium stiff

408.9

388.7

375.3

2.4

22.6

36.0

Date/Time

Date/Time

411.3 ft

6/22/09 6/24/09Completed

Norman Puckett

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

411.3

Mud Rotary

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/24/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-43 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G
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C

Y
  1
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P
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O

G
.G

D
T 

 1
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/0
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2.0

1.9

--

--

47.0 - 49.0

50.0 - 52.0

ST-5

ST-6

Bottom Ash, black gray,
wet, dense (Continued)

Fly Ash, gray, wet, stiff

Lean Clay, brown and gray,
wet, very stiff, some sand,
little gravel (CL)

Bedrock (Rollered for SI
Socket)

No Refusal /
Bottom of Hole

Top of Rock = 63.7
Elevation (347.6)

371.8

368.6

347.6

345.6

39.5

42.7

63.7

65.7

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

65.7 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-43 A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09
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U
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G

P
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M

S
M
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R

A
P

H
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 L
O

G
.G

D
T 

 1
1/

12
/0
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4-7-9

6-9-7

4-5-5

2-4-4

2-6-8

8-23-16

13-28-36

13-33-42

4-22-36

19-38-47

29-38-49

37-42-49

7-8-8

4-4-4

11-12-16

10-8-10

9-9-7

4-5-8

1-0-0

0-0-0

1-0-0

7-7-6

3-2-3

3-1-5

1.3

1.4

1.5

1.3

1.4

1.5

1.5

1.5

1.5

1.5

4.5

1.5

1.0

0.5

1.5

1.5

1.5

1.5

1.5

1.5

1.3

1.5

1.3

1.5

PZ Installed
Screen
27.0-37.0

damp

moist

13.0 wet lens

19.3 gravel
19.3+20.9
geotextile

revert 24 and
down

12

17

17

15

16

10

17

16

18

23

24

26

22

20

32

47

26

39

40

69

49

37

45

37

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

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

Gypsum, tan white, moist,
very stiff

Gravel, gray, medium

Fly Ash, dark gray, wet, stiff,
lensed

Fly Ash, dark gray, wet, very
soft

Lean Clay, light red-brown,
wet, stiff, little sand, some
gravel (CL)
Fly Ash, dark gray, wet, soft
to stiff

400.2

398.6

392.5

387.5
386.7

19.3

20.9

27.0

32.0
32.8

Date/Time

Date/Time

419.5 ft

6/11/09 6/12/09Completed

D. Rogers

D. Rogers 13.2 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

James Felts

419.5

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/11/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

73.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-44

S
TA

N
TE

C
/F

M
S

M
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G
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Y
  1
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G
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3-0-0

3-1-1

1-0-1

1-1-1

3-1-2

3-2-8

6-7-10

40-49-38

3-1-2

3-2-1

0-1-12

10-6-7

0-1-2

0-1-2

2-7-7

2-3-3

2-3-5

5-7-9

3-6-6

5-5-5

3-4-4

19-50+

42-50+

1.5

1.5

1.5

1.3

0.9

1.5

1.5

1.5

1.5

1.5

1.5

1.3

1.5

1.1

1.5

1.5

1.2

1.5

1.2

1.5

1.5

0.6

0.6

38

36

45

39

40

44

21

22

52

52

45

43

38

26

23

27

24

24

25

24

26

18

9

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

65.0 - 66.5

67.5 - 69.0

70.0 - 70.7

72.5 - 73.1

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

Fly Ash, dark gray, wet, soft
to stiff (Continued)

Bottom Ash, dark
black-gray, wet, medium to
very dense

Fly Ash, dark gray, wet, soft

Lean Clay, dark brown and
gray, wet, medium stiff,
some organics, mottled
(CL)

Lean Clay, brown and gray,
wet, very stiff, mottled (CL)

Rock (augered)

Auger Refusal /
Bottom of Hole

Top of Rock = 70.5
Elevation (349.0)

374.9

371.5

363.4

357.5

349.0

345.6

44.6

48.0

56.1

62.0

70.5

73.9

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

73.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-44

S
TA

N
TE

C
/F

M
S
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G
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Y
  1
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P
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G
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 1
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9-13-14

13-15-16

10-15-12

14-26-23

10-2-4

2-4-2

2-6-2

1-4-4

1-0-3

1-2-2

2-3-9

2-5-8

3-6-8

1-3-22

3-6-3

2-1-1

3-38-15
22-34-17

9-15-16

0-3-8

0-0-0

0-0-4

3-3-4

Cobbles,
Boulders
9.7-11.7,
16.3-17.3,
18.5-19.1,
19.1-20.1

8

8

12

18

19

18

15

11

20

24

24

14

17

12

1

26

24
35

28

49

30

21

12

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

20.1 - 21.6

22.0 - 23.5

23.5 - 25.0

25.0 - 26.5
26.5 - 27.0

28.0 - 29.5

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17
SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

Bottom Ash, Bottom Ash,
black, moist, dense

Gypsum, Gypsum,
tan-white, moist, very stiff to
medium stiff.

Fly Ash, gypsum and clay
interlensed, brown, black
and gray, moist to wet, soft
to stiff

Fly Ash, Flyash, black to
brownish gray, moist to wet,
very stiff to soft to very stiff

409.1

402.6

386.1

2.5

9.0

25.5

Date/Time

Date/Time

411.6 ft

6/24/09 6/26/09Completed

Norman Puckett

D. Rogers 12.5 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

411.6

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/25/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

63.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-45
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3-4-5

8-9-12
23-

50+/0.1

0-1
0-2-

50+/0.2

3-4-4

3-4-5

1-2-2

8-50+/0.2

Wire in Core
Barrel.  TVA
CUF Advised to
Proceed

17

17
17

--
12

32

36

40

15

36.0 - 37.5

37.5 - 39.0
39.0 - 39.6

42.0 - 43.0
43.0 - 44.2

47.5 - 49.0

49.0 - 50.5

50.5 - 52.0

62.0 - 62.7

SPT-24

SPT-25
SPT-26

SPT-27
SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

Fly Ash, Flyash, black to
brownish gray, moist to wet,
very stiff to soft to very stiff 
(Continued)
Concrete (cored)

Bottom Ash, Clay and
Gravel, dark gray and
brown, wet
Concrete (cored)

Lean Clay, light brown to
brown mottled, soft to stiff
(CL)

Rock (Augered)
Auger Refusal /
Bottom of Hole

Top of Rock = 62.7
Elevation (348.9)

371.6

369.6

367.3

364.5

348.9
348.4

40.0

42.0

44.3

47.1

62.7
63.2

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

63.2 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-45
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PZ Installed,
screen 8.7'-18.7'

Augered for PZ Install

No Refusal /
Bottom of Hole

391.7 20.0

Date/Time

Date/Time

411.7 ft

8/6/09 8/6/09Completed

Z. Massey

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

411.7

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/6/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

20.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-45A
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Profile boring

Wet below 7 ft

Gypsum (Augered)

Crushed Limestone
(Drainage Layer)

Flyash, wet
No Refusal /
Bottom of Hole

399.6

397.6
396.6

12.0

14.0
15.0

Date/Time

Date/Time

411.6 ft

8/14/08 8/14/09Completed

D. Rogers

D. Rogers 7.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

411.6

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

15.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-45B
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profile boring

Wet below 7 ft

Gypsum
Bottom Ash

Gypsum

Cobbles
Clay, brown-gray mottled,
little gravel (CL)

No Refusal /
Bottom of Hole

411.1

408.6

402.1
401.1

396.6

0.5

3.0

9.5
10.5

15.0

Date/Time

Date/Time

411.6 ft

8/14/08 8/14/09Completed

D. Rogers

D. Rogers 7.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

411.6

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/14/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

15.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-45C
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3-5-7

6-13-15

12-18-20

5-10-9

5-7-8

6-10-19

10-18-22

12-19-30

36-28-22

26-
50+/0.4

22-26-37

8-10-13

5-6-6

3-3-2

3-6-8

2-4-8

2-4-6

4-6-7

3-7-11

5-9-12

4-9-16

6-9-14

5-8-15

7-15-21

1.1

1.2

1.0

1.1

1.3

1.2

1.2

1.0

1.5

0.9

1.4

1.0

0.9

0.9

1.4

1.3

1.2

1.3

1.1

1.2

1.4

1.1

1.2

1.4

drainage layer

10

10

11

10

11

11

9

11

19

9

22

7

8

27

34

33

45

30

28

27

28

30

35

30

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 - 14.4

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

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

Gypsum, tan-white, stiff to
very stiff, damp to moist

Crushed stone

Fly Ash, dark gray-brown,
wet, medium stiff to Very
stiff, silt to sand size, layers
of bottom ash 44.0 to 50.0

400.8

399.3

19.5

21.0

Date/Time

Date/Time

420.3 ft

7/7/09 7/9/09Completed

James Felts

D. Rogers 23.0 ftDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

420.3

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

7/7/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

73.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-46
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7-21-33

10-18-29

28-34-9

2-10-8

3-4-6

14-20-6

6-8-4

3-6-5

4-4-8

20-36-20

12-23-
50+/0.1
50+/0.1
50+/0.1

50+/0.1

3-4-4

4-6-6

3-4-3

3-3-5

2-3-3

2-2-3
50+/0.1

1.3

1.1

1.4

1.5

1.3

1.4

1.0

1.1

0.8

0.9

1.0
0.0

0.0

0.0

0.8

0.8

1.1

1.3

1.0

1.2
0.0

(Roller Bit used
for BR
confirmation)

48

34

24

35

38

30

23

37

20

18

17
--

--

--

30

36

33

36

31

31
--

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.1
52.5 - 52.6

54.0 - 54.1

55.5 - 55.6

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0
66.0 - 66.1

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35
SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44
SPT-45

Fly Ash, dark gray-brown,
wet, medium stiff to Very
stiff, silt to sand size, layers
of bottom ash 44.0 to 50.0 
(Continued)

Boulders (Likely
construction debris, rubble)

Lean Clay, brown-gray
mottled, medium stiff, wet
(CL)

Rock

No Refusal /
Bottom of Hole

Top of Rock = 66.8
Elevation (353.5)

369.3

363.4

353.5

346.7

51.0

56.9

66.8

73.6

Description

CUF

Cumberland Fossil

LOG

Elevation

2  of  2

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

73.6 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-46
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PZ Installed,
screen
10.0'-20.0'

Augered for PZ Install

No Refusal /
Bottom of Hole

399.3 21.0

Date/Time

Date/Time

420.3 ft

8/6/09 8/6/09Completed

Z. Massey

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

J. Felts

420.3

HSA 4.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

8/6/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

21.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-46A

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

75
53

90
09

-C
U

F.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T 

 1
1/

12
/0

9



2.0

2.0

end of tube bent
--

--

5.0 - 7.0

8.0 - 10.0

ST-1

ST-2

Topsoil
Lean Clay, reddish brown,
moist to wet, medium stiff to
stiff, some gravel, some
cobbles (CL)

No Refusal /
Bottom of Hole

378.5

359.0

0.5

20.0

Date/Time

Date/Time

379.0 ft

6/24/09 6/24/09Completed

D. Rogers

D. Rogers DryDriller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Greg Thompson

379.0

HSA 3.25

N/A

County

Project Type

Supervisor

Logged By

Stewart, TN

6/24/09

Description

CUF

Cumberland Fossil

LOG

Elevation

1  of  1

Sample #

11/12/09

Project Number

Project Name

Mois.Cont. %

Rec. %

BlowsOverburden

Stantec Consulting Services Inc.

175539009

20.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No. STN-63
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Appendix D 

Cone Penetrometer Test 
Logs 

 



Elevation: 380.00 ft Test Date: June 25, 2009

SCPTu Start Elevation: 380.00 ft Project No. 175539009

Groundwater Elevation: 380.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile

CPT3Stantec Consulting 
Inc.
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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Undrained Shear Strength, Su (psi)
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Shear Vane Results
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Depth of Test = 12.9 ft

Push Pore Pressure = 42.5 psi

Static Groundwater Pressure = 5.6 psi

Stantec Consulting 
Inc.
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Pore Pressure, U50 = 24.0 psi

t50 = 37.5 min

ch = 2.3 x 10-2 in2/min
(t50 chart from CPT Application Guide)

kh = 2.8 x 10-9 ft/s
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Elevation: 380.00 ft Test Date: June 24, 2009

SCPTu Start Elevation: 380.00 ft Project No. 175539009

Groundwater Elevation: 365.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile

CPT4Stantec Consulting 
Inc.
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 380.00 ft Test Date: June 24, 2009

SCPTu Start Elevation: 380.00 ft Project No. 175539009

Groundwater Elevation: 370.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 380.00 ft Test Date: June 23, 2009

SCPTu Start Elevation: 380.00 ft Project No. 175539009

Groundwater Elevation: 350.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 405.00 ft Test Date: June 23, 2009

SCPTu Start Elevation: 405.00 ft Project No. 175539009

Groundwater Elevation: 389.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 405.00 ft Test Date: July 8, 2009

SCPTu Start Elevation: 396.00 ft Project No. 175539009

Groundwater Elevation: 395.00 ft

Client: TVA

Project: Cumberland Fossil Plant
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 430.00 ft Test Date: July 7, 2009

SCPTu Start Elevation: 425.50 ft Project No. 175539009

Groundwater Elevation: 395.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil
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SCPTu Results
SCPTu N60 Values
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The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 430.00 ft Test Date: July 8, 2009

SCPTu Start Elevation: 386.10 ft Project No. 175539009

Groundwater Elevation: 395.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil
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SCPTu Results
SCPTu N60 Values

385.0

390.0

395.0

400.0

405.0

410.0

415.0

420.0

425.0

430.0

0 5 10 15 20 25 30 35 40

E
le

v
a

ti
o

n
 (

ft
)

Equivalent SPT N60 Profile

D:\My Documents\CUF-CPT\CPT16.xlsm

Project No. 175539009

CPT16

310.0

315.0

320.0

325.0

330.0

335.0

340.0

345.0

350.0

355.0

360.0

365.0

370.0

375.0

380.0

E
le

v
a

ti
o

n
 (

ft
)

N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Coefficient of Consolidation
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Coefficient of Consolidation
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Coefficient of Consolidation

t

80

100

120

P
re

s
s
u

re
 (

p
s
i)

Depth of Test = 86.1 ft

Push Pore Pressure = 105.4 psi

Stantec Consulting 
Inc.

D:\My Documents\CUF-CPT\CPT16.xlsm

33

Project No. 175539009

CPT16

t50

0

20

40

60

0 1 10 100 1000 10000

P
re

s
s
u

re
 (

p
s
i)

Time (s)

Push Pore Pressure = 105.4 psi

Static Groundwater Pressure = 22.1 psi

Pore Pressure, U50 = 63.8 psi

t50 = 7.05 min

ch = 1.3 x 10-1 in2/min

kh = 1.7 x 10-8 ft/s

D:\My Documents\CUF-CPT\CPT16.xlsm



Elevation: 400.00 ft Test Date: July 7, 2009

SCPTu Start Elevation: 390.50 ft Project No. 175539009

Groundwater Elevation: 385.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 425.00 ft Test Date: June 29, 2009

SCPTu Start Elevation: 395.00 ft Project No. 175539009

Groundwater Elevation: 395.00 ft

Client: TVA

Project: Cumberland Fossil Plant
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SCPTu Results
SCPTu N60 Values
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60% energy level
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 425.00 ft Test Date: June 26, 2009

SCPTu Start Elevation: 401.80 ft Project No. 175539009

Groundwater Elevation: 395.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile
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Elevation: 425.00 ft Test Date: July 9, 2009

SCPTu Start Elevation: 425.00 ft Project No. 175539009

Groundwater Elevation: 400.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile

CPT20Stantec Consulting 
Inc.

400.0

405.0

410.0

415.0

420.0

425.0

430.0

0 5000 10000 15000

qqqqt
Corrected Tip Stress (psi)

0 50 100 150

ffffs
Sleeve Stress (psi)

0 5 10

Rffff
Ratio (%)

-100 0 100 200 300

u2
Pore Pressure (psi)

0 10

SBT

Gypsum

Fly Ash

Class Fr: Friction Ratio Classification (Robertson 1990)
310.0

315.0

320.0

325.0

330.0

335.0

340.0

345.0

350.0

355.0

360.0

365.0

370.0

375.0

380.0

385.0

390.0

395.0

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Fly Ash



SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 425.00 ft Test Date: June 27, 2009

SCPTu Start Elevation: 386.50 ft Project No. 175539009

Groundwater Elevation: 396.50 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 425.00 ft Test Date: June 28, 2009

SCPTu Start Elevation: 382.80 ft Project No. 175539009

Groundwater Elevation: 384.50 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile

CPT23Stantec Consulting 
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su

380.0

385.0

390.0

395.0

400.0

405.0

410.0

415.0

420.0

425.0

430.0

0 10 20 30 40 50 60 70 80 90 100

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Undrained Shear Strength, Su (psi)

D:\My Documents\CUF-CPT\CPT23.xlsm

Project No. 175539009

CPT23

310.0

315.0

320.0

325.0

330.0

335.0

340.0

345.0

350.0

355.0

360.0

365.0

370.0

375.0

380.0

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Nkt = 10

Shear Vane Results

D:\My Documents\CUF-CPT\CPT23.xlsm



SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 425.00 ft Test Date: June 28, 2009

SCPTu Start Elevation: 385.20 ft Project No. 175539009

Groundwater Elevation: 384.50 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile

CPT24Stantec Consulting 
Inc.

400.0

405.0

410.0

415.0

420.0

425.0

430.0

0 2000 4000 6000

qqqqt
Corrected Tip Stress (psi)

0 10 20 30

ffffs
Sleeve Stress (psi)

0 5 10

Rffff
Ratio (%)

-100 0 100 200

u2
Pore Pressure (psi)

0 10

SBT

Class Fr: Friction Ratio Classification (Robertson 1990)
310.0

315.0

320.0

325.0

330.0

335.0

340.0

345.0

350.0

355.0

360.0

365.0

370.0

375.0

380.0

385.0

390.0

395.0

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Fly Ash



SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based on 
the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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Elevation: 425.00 ft Test Date: June 29, 2009

SCPTu Start Elevation: 425.00 ft Project No. 175539009

Groundwater Elevation: 399.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile

CPT25Stantec Consulting 
Inc.
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SCPTu Results
SCPTu N60 Values
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SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Elevation: 425.00 ft Test Date: June 29, 2009

SCPTu Start Elevation: 382.50 ft Project No. 175539009

Groundwater Elevation: 399.00 ft

Client: TVA

Project: Cumberland Fossil Plant

Soil

Profile
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SCPTu N60 Values
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Coefficient of Consolidation
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CPT Numbering

Original Redesignation

CPT-3 STN-64

CPT-4 STN-65

CPT-5 STN-66

CPT-6 STN-67

CPT-14 STN-68

CPT-14C STN-69

CPT-15 STN-70

CPT-16 STN-71

CPT-17 STN-72

CPT-18 STN-73

CPT-19 STN-74

CPT-20 STN-75

CPT-22 STN-76

CPT-23 STN-77

CPT-24 STN-78

CPT-25 STN-79

CPT-26 STN-80
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Instrumentation Logs 

























































 

 

Appendix F 

Instrumentation Monitoring 
Results 



PIEZOMETER

Cumberland Fossil Plant

815 Cumberland City Rd

Cumberland City,TN

175539009

Location

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)
B-3 0.0 0.0 0.0 0.0 394.8 2.5 13.3 384.0 394.8 0.0 11.1 383.6

B-4 0.0 3.0 7.8 -4.8 393.9 3.0 11.2 385.7 393.9 2.6 11.2 385.4

B-9 394.7 0.0 17.2 377.5 394.7 0.0 17.5 377.2 394.7 0.0 17.5 377.2

B-10 0.0 0.0 0.0 0.0 397.1 3.0 21.0 379.1 397.1 2.8 20.8 379.1

B-15A 395.0 0.0 7.8 387.2 395.0 0.0 8.8 386.3 395.0 0.0 8.4 386.7

B-16 397.8 2.3 39.1 361.0 397.8 2.3 39.0 361.2 397.8 2.3 40.2 359.9

B-21 395.1 0.0 4.6 390.5 395.1 0.0 4.9 390.3 395.1 0.0 4.6 390.6

B-22 410.2 3.8 19.9 394.1 410.2 3.8 24.1 389.9 410.2 2.8 23.4 389.6

B-27 0.0 0.0 0.0 0.0 422.2 0.0 0.0 422.2 422.2 2.3 27.5 397.0

B-28 410.6 0.8 28.2 383.2 410.6 0.8 30.5 380.9 410.6 2.5 32.2 380.9

B-29 395.2 0.0 20.0 375.2 395.2 0.0 20.7 374.5 395.2 0.0 19.9 375.3

B-35 425.7 2.2 29.6 398.2 425.7 2.2 33.9 393.9 425.7 2.6 45.4 382.9

B-36 411.2 0.0 25.1 386.1 411.2 0.0 25.7 385.4 411.2 2.4 27.8 385.7

B-37 395.2 1.8 17.1 380.0 395.2 0.0 20.1 375.1 395.2 0.0 18.1 377.1

B-42 0.0 0.0 0.0 0.0 396.2 0.0 18.0 378.3 396.2 0.0 16.7 379.5

B-43 0.0 0.0 0.0 0.0 411.3 0.8 19.8 392.4 411.3 2.2 21.2 392.3

B-44 0.0 0.0 0.0 0.0 419.5 2.0 27.5 394.0 419.5 1.5 27.5 393.5

B-45 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 411.6 2.5 21.1 393.0

B-46 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 420.3 3.2 23.3 400.2

Change in elevation

6/13/2009 7/16/2009 8/19/2009
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PIEZOMETER

Cumberland Fossil Plant

815 Cumberland City Rd

Cumberland City,TN

175539009

Location
B-3

B-4

B-9

B-10

B-15A

B-16

B-21

B-22

B-27

B-28

B-29

B-35

B-36

B-37

B-42

B-43

B-44

B-45

B-46

Change in elevation

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)
394.8 0.0 11.0 383.8 394.8 0.0 10.9 383.9 394.8 0.0 0.0 394.8

393.9 2.6 11.3 385.2 393.9 2.6 10.9 385.6 393.9 2.6 0.0 396.5

394.7 0.0 17.8 376.9 394.7 0.0 17.3 377.4 394.7 0.0 0.0 394.7

397.1 2.8 21.3 378.6 397.1 2.8 21.1 378.8 397.1 2.8 0.0 399.9

395.0 0.0 8.7 386.3 395.0 0.0 8.4 386.7 395.0 0.0 0.0 395.0

397.8 2.3 42.1 358.1 397.8 2.3 40.6 359.5 397.8 2.3 37.5 362.7

395.1 0.0 0.0 395.1 395.1 0.0 0.0 395.1 395.1 0.0 4.4 390.7

410.2 2.8 24.0 389.0 410.2 2.8 23.5 389.5 410.2 2.8 0.0 413.0

422.2 2.3 27.7 396.7 422.2 2.3 27.5 397.0 422.2 2.3 0.0 424.5

410.6 2.5 32.4 380.7 410.6 2.5 31.8 381.3 410.6 2.5 0.0 413.1

395.2 0.0 20.1 375.1 395.2 0.0 19.5 375.7 395.2 0.0 0.0 395.2

425.7 2.6 35.6 392.6 425.7 2.6 35.5 392.8 425.7 2.6 0.0 428.3

411.2 2.4 27.8 385.7 411.2 2.4 27.6 386.0 411.2 2.4 0.0 413.5

395.2 0.0 18.1 377.1 395.2 0.0 17.7 377.5 395.2 0.0 0.0 395.2

396.2 0.0 0.0 396.2 396.2 0.0 0.0 396.2 396.2 0.0 17.1 379.1

411.3 2.2 21.6 391.9 411.3 2.2 21.2 392.3 411.3 2.2 0.0 413.5

419.5 1.5 28.0 393.0 419.5 1.5 27.7 393.2 419.5 1.5 0.0 421.0

411.6 2.5 21.3 392.8 411.6 2.5 21.3 392.8 411.6 2.5 0.0 414.1

420.3 3.2 24.3 399.2 420.3 3.2 23.4 400.1 420.3 3.2 0.0 423.5

9/15/2009 10/20/2009 11/5/2009
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PIEZOMETER

Cumberland Fossil Plant

815 Cumberland City Rd

Cumberland City,TN

175539009

Location
B-3

B-4

B-9

B-10

B-15A

B-16

B-21

B-22

B-27

B-28

B-29

B-35

B-36

B-37

B-42

B-43

B-44

B-45

B-46

Change in elevation

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)

Surface

Elevation (ft) Stickup (ft)

Depth

Measurement

(ft)

Water

Elevation (ft)
394.8 0.0 10.8 384.0 394.8 0.0 11.0 383.8

393.9 2.7 10.9 385.7 393.9 2.7 11.2 385.5

394.7 0.0 16.9 377.8 394.7 0.0 17.2 377.4

397.1 2.8 20.8 379.1 397.1 2.8 21.2 378.7

395.0 0.0 8.4 386.6 395.0 0.0 8.9 386.1

397.8 2.3 41.4 358.6 397.8 2.3 41.8 358.2

395.1 0.0 4.6 390.5 395.1 0.0 5.2 389.9

410.2 2.9 23.6 389.5 410.2 2.9 24.1 389.0

422.2 3.0 27.5 397.7 422.2 3.0 27.9 397.3

410.6 2.7 31.8 381.5 410.6 2.7 32.3 381.0

395.2 0.0 19.2 376.0 395.2 0.0 19.6 375.6

425.7 2.5 35.2 392.9 425.7 2.5 35.5 392.6

411.2 2.4 27.5 386.0 411.2 2.4 27.8 385.8

395.2 0.0 17.6 377.6 395.2 0.0 18.0 377.3

396.2 0.0 17.4 378.8 396.2 0.0 17.4 378.8

411.3 2.3 21.3 392.2 411.3 2.3 21.9 391.6

419.5 1.6 27.8 393.3 419.5 1.6 28.5 392.5

411.6 2.6 21.3 392.9 411.6 2.6 21.3 392.9

420.3 3.3 23.4 400.1 420.3 3.3 23.4 400.1

12/7/200911/17/2009
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CUFTVA

SI-29A

9/15/2009 12:30:54 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:01:57 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 154 -152 0.1836 0.0204 0.0492

4 174 -161 0.2010 175 -169 0.2064 0.0054 0.0288

6 152 -137 0.1734 147 -141 0.1728 -0.0006 0.0234

8 80 -69 0.0894 76 -72 0.0888 -0.0006 0.0240

10 39 -23 0.0372 35 -28 0.0378 0.0006 0.0246

12 36 -27 0.0378 33 -30 0.0378 0.0000 0.0240

14 47 -35 0.0492 45 -40 0.0510 0.0018 0.0240

16 30 -18 0.0288 28 -22 0.0300 0.0012 0.0222

18 -14 25 -0.0234 -17 21 -0.0228 0.0006 0.0210

20 -91 103 -0.1164 -93 98 -0.1146 0.0018 0.0204

22 -201 209 -0.2460 -203 204 -0.2442 0.0018 0.0186

24 -294 308 -0.3612 -297 302 -0.3594 0.0018 0.0168

26 -347 357 -0.4224 -351 353 -0.4224 0.0000 0.0150

28 -315 325 -0.3840 -319 320 -0.3834 0.0006 0.0150

30 -251 262 -0.3078 -255 257 -0.3072 0.0006 0.0144

32 -198 205 -0.2418 -201 200 -0.2406 0.0012 0.0138

34 -153 162 -0.1890 -156 156 -0.1872 0.0018 0.0126

36 -129 139 -0.1608 -130 133 -0.1578 0.0030 0.0108

38 -128 139 -0.1602 -127 130 -0.1542 0.0060 0.0078

40 -168 181 -0.2094 -175 178 -0.2118 -0.0024 0.0018

42 -269 279 -0.3288 -274 276 -0.3300 -0.0012 0.0042

44 -236 248 -0.2904 -240 244 -0.2904 0.0000 0.0054

46 -189 202 -0.2346 -193 197 -0.2340 0.0006 0.0054

48 -186 197 -0.2298 -189 191 -0.2280 0.0018 0.0048

50 -169 181 -0.2100 -172 176 -0.2088 0.0012 0.0030

52 -97 107 -0.1224 -100 102 -0.1212 0.0012 0.0018

54 -1 15 -0.0096 -5 10 -0.0090 0.0006 0.0006

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 12:30:54 PM



CUFTVA

SI-29A

10/20/2009 12:43:03 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:01:57 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 157 -150 0.1842 0.0210 0.0576

4 174 -161 0.2010 179 -168 0.2082 0.0072 0.0366

6 152 -137 0.1734 149 -137 0.1716 -0.0018 0.0294

8 80 -69 0.0894 77 -68 0.0870 -0.0024 0.0312

10 39 -23 0.0372 39 -26 0.0390 0.0018 0.0336

12 36 -27 0.0378 36 -29 0.0390 0.0012 0.0318

14 47 -35 0.0492 49 -39 0.0528 0.0036 0.0306

16 30 -18 0.0288 31 -19 0.0300 0.0012 0.0270

18 -14 25 -0.0234 -14 24 -0.0228 0.0006 0.0258

20 -91 103 -0.1164 -90 102 -0.1152 0.0012 0.0252

22 -201 209 -0.2460 -200 209 -0.2454 0.0006 0.0240

24 -294 308 -0.3612 -294 308 -0.3612 0.0000 0.0234

26 -347 357 -0.4224 -349 357 -0.4236 -0.0012 0.0234

28 -315 325 -0.3840 -317 323 -0.3840 0.0000 0.0246

30 -251 262 -0.3078 -251 261 -0.3072 0.0006 0.0246

32 -198 205 -0.2418 -194 203 -0.2382 0.0036 0.0240

34 -153 162 -0.1890 -152 159 -0.1866 0.0024 0.0204

36 -129 139 -0.1608 -127 136 -0.1578 0.0030 0.0180

38 -128 139 -0.1602 -122 132 -0.1524 0.0078 0.0150

40 -168 181 -0.2094 -172 183 -0.2130 -0.0036 0.0072

42 -269 279 -0.3288 -270 279 -0.3294 -0.0006 0.0108

44 -236 248 -0.2904 -235 246 -0.2886 0.0018 0.0114

46 -189 202 -0.2346 -187 200 -0.2322 0.0024 0.0096

48 -186 197 -0.2298 -185 194 -0.2274 0.0024 0.0072

50 -169 181 -0.2100 -168 179 -0.2082 0.0018 0.0048

52 -97 107 -0.1224 -98 106 -0.1224 0.0000 0.0030

54 -1 15 -0.0096 2 13 -0.0066 0.0030 0.0030

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 12:43:03 PM



CUFTVA

SI-29A

11/17/2009 2:24:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:01:57 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 156 -154 0.1860 0.0228 0.0360

4 174 -161 0.2010 177 -172 0.2094 0.0084 0.0132

6 152 -137 0.1734 147 -139 0.1716 -0.0018 0.0048

8 80 -69 0.0894 73 -69 0.0852 -0.0042 0.0066

10 39 -23 0.0372 36 -29 0.0390 0.0018 0.0108

12 36 -27 0.0378 31 -29 0.0360 -0.0018 0.0090

14 47 -35 0.0492 45 -39 0.0504 0.0012 0.0108

16 30 -18 0.0288 28 -21 0.0294 0.0006 0.0096

18 -14 25 -0.0234 -17 21 -0.0228 0.0006 0.0090

20 -91 103 -0.1164 -91 98 -0.1134 0.0030 0.0084

22 -201 209 -0.2460 -202 205 -0.2442 0.0018 0.0054

24 -294 308 -0.3612 -296 302 -0.3588 0.0024 0.0036

26 -347 357 -0.4224 -347 351 -0.4188 0.0036 0.0012

28 -315 325 -0.3840 -319 322 -0.3846 -0.0006 -0.0024

30 -251 262 -0.3078 -256 261 -0.3102 -0.0024 -0.0018

32 -198 205 -0.2418 -202 202 -0.2424 -0.0006 0.0006

34 -153 162 -0.1890 -157 159 -0.1896 -0.0006 0.0012

36 -129 139 -0.1608 -130 134 -0.1584 0.0024 0.0018

38 -128 139 -0.1602 -126 130 -0.1536 0.0066 -0.0006

40 -168 181 -0.2094 -175 178 -0.2118 -0.0024 -0.0072

42 -269 279 -0.3288 -273 276 -0.3294 -0.0006 -0.0048

44 -236 248 -0.2904 -243 245 -0.2928 -0.0024 -0.0042

46 -189 202 -0.2346 -190 198 -0.2328 0.0018 -0.0018

48 -186 197 -0.2298 -189 193 -0.2292 0.0006 -0.0036

50 -169 181 -0.2100 -172 177 -0.2094 0.0006 -0.0042

52 -97 107 -0.1224 -102 107 -0.1254 -0.0030 -0.0048

54 -1 15 -0.0096 -5 14 -0.0114 -0.0018 -0.0018

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:24:32 PM



CUFTVA

SI-29A

12/7/2009 1:33:48 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:01:57 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 158 -154 0.1872 0.0240 0.0468

4 174 -161 0.2010 179 -171 0.2100 0.0090 0.0228

6 152 -137 0.1734 147 -138 0.1710 -0.0024 0.0138

8 80 -69 0.0894 74 -67 0.0846 -0.0048 0.0162

10 39 -23 0.0372 37 -27 0.0384 0.0012 0.0210

12 36 -27 0.0378 34 -27 0.0366 -0.0012 0.0198

14 47 -35 0.0492 46 -39 0.0510 0.0018 0.0210

16 30 -18 0.0288 29 -21 0.0300 0.0012 0.0192

18 -14 25 -0.0234 -15 22 -0.0222 0.0012 0.0180

20 -91 103 -0.1164 -90 99 -0.1134 0.0030 0.0168

22 -201 209 -0.2460 -201 207 -0.2448 0.0012 0.0138

24 -294 308 -0.3612 -293 303 -0.3576 0.0036 0.0126

26 -347 357 -0.4224 -344 349 -0.4158 0.0066 0.0090

28 -315 325 -0.3840 -317 320 -0.3822 0.0018 0.0024

30 -251 262 -0.3078 -254 261 -0.3090 -0.0012 0.0006

32 -198 205 -0.2418 -203 205 -0.2448 -0.0030 0.0018

34 -153 162 -0.1890 -157 162 -0.1914 -0.0024 0.0048

36 -129 139 -0.1608 -130 137 -0.1602 0.0006 0.0072

38 -128 139 -0.1602 -123 131 -0.1524 0.0078 0.0066

40 -168 181 -0.2094 -174 182 -0.2136 -0.0042 -0.0012

42 -269 279 -0.3288 -271 277 -0.3288 0.0000 0.0030

44 -236 248 -0.2904 -238 246 -0.2904 0.0000 0.0030

46 -189 202 -0.2346 -189 199 -0.2328 0.0018 0.0030

48 -186 197 -0.2298 -187 193 -0.2280 0.0018 0.0012

50 -169 181 -0.2100 -170 178 -0.2088 0.0012 -0.0006

52 -97 107 -0.1224 -102 106 -0.1248 -0.0024 -0.0018

54 -1 15 -0.0096 -3 12 -0.0090 0.0006 0.0006

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 1:33:48 PM



CUFTVA

SI-29A

9/15/2009 12:30:54 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:02:07 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -283 346 -0.3774 0.0036 -0.0522

4 -273 339 -0.3672 -277 336 -0.3678 -0.0006 -0.0558

6 -280 339 -0.3714 -285 337 -0.3732 -0.0018 -0.0552

8 -297 357 -0.3924 -297 355 -0.3912 0.0012 -0.0534

10 -301 362 -0.3978 -305 359 -0.3984 -0.0006 -0.0546

12 -259 318 -0.3462 -268 323 -0.3546 -0.0084 -0.0540

14 -150 206 -0.2136 -154 208 -0.2172 -0.0036 -0.0456

16 -63 111 -0.1044 -67 110 -0.1062 -0.0018 -0.0420

18 27 34 -0.0042 22 34 -0.0072 -0.0030 -0.0402

20 120 -86 0.1236 115 -86 0.1206 -0.0030 -0.0372

22 310 -277 0.3522 304 -277 0.3486 -0.0036 -0.0342

24 513 -465 0.5868 510 -465 0.5850 -0.0018 -0.0306

26 583 -532 0.6690 581 -532 0.6678 -0.0012 -0.0288

28 503 -440 0.5658 499 -443 0.5652 -0.0006 -0.0276

30 421 -357 0.4668 417 -359 0.4656 -0.0012 -0.0270

32 357 -293 0.3900 353 -293 0.3876 -0.0024 -0.0258

34 333 -266 0.3594 327 -266 0.3558 -0.0036 -0.0234

36 310 -255 0.3390 305 -254 0.3354 -0.0036 -0.0198

38 279 -214 0.2958 280 -220 0.3000 0.0042 -0.0162

40 221 -173 0.2364 220 -179 0.2394 0.0030 -0.0204

42 91 -36 0.0762 79 -29 0.0648 -0.0114 -0.0234

44 -27 81 -0.0648 -29 77 -0.0636 0.0012 -0.0120

46 -150 194 -0.2064 -151 191 -0.2052 0.0012 -0.0132

48 -211 270 -0.2886 -215 272 -0.2922 -0.0036 -0.0144

50 -333 369 -0.4212 -337 368 -0.4230 -0.0018 -0.0108

52 -595 638 -0.7398 -598 636 -0.7404 -0.0006 -0.0090

54 -645 678 -0.7938 -653 684 -0.8022 -0.0084 -0.0084

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 12:30:54 PM



CUFTVA

SI-29A

10/20/2009 12:43:03 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:02:07 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -279 343 -0.3732 0.0078 0.0120

4 -273 339 -0.3672 -272 338 -0.3660 0.0012 0.0042

6 -280 339 -0.3714 -280 337 -0.3702 0.0012 0.0030

8 -297 357 -0.3924 -294 357 -0.3906 0.0018 0.0018

10 -301 362 -0.3978 -303 363 -0.3996 -0.0018 0.0000

12 -259 318 -0.3462 -264 319 -0.3498 -0.0036 0.0018

14 -150 206 -0.2136 -151 203 -0.2124 0.0012 0.0054

16 -63 111 -0.1044 -61 109 -0.1020 0.0024 0.0042

18 27 34 -0.0042 27 33 -0.0036 0.0006 0.0018

20 120 -86 0.1236 118 -86 0.1224 -0.0012 0.0012

22 310 -277 0.3522 308 -276 0.3504 -0.0018 0.0024

24 513 -465 0.5868 514 -461 0.5850 -0.0018 0.0042

26 583 -532 0.6690 581 -528 0.6654 -0.0036 0.0060

28 503 -440 0.5658 502 -442 0.5664 0.0006 0.0096

30 421 -357 0.4668 420 -360 0.4680 0.0012 0.0090

32 357 -293 0.3900 357 -295 0.3912 0.0012 0.0078

34 333 -266 0.3594 334 -267 0.3606 0.0012 0.0066

36 310 -255 0.3390 310 -253 0.3378 -0.0012 0.0054

38 279 -214 0.2958 282 -221 0.3018 0.0060 0.0066

40 221 -173 0.2364 223 -177 0.2400 0.0036 0.0006

42 91 -36 0.0762 83 -28 0.0666 -0.0096 -0.0030

44 -27 81 -0.0648 -26 77 -0.0618 0.0030 0.0066

46 -150 194 -0.2064 -145 191 -0.2016 0.0048 0.0036

48 -211 270 -0.2886 -210 272 -0.2892 -0.0006 -0.0012

50 -333 369 -0.4212 -331 368 -0.4194 0.0018 -0.0006

52 -595 638 -0.7398 -593 636 -0.7374 0.0024 -0.0024

54 -645 678 -0.7938 -650 681 -0.7986 -0.0048 -0.0048

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 12:43:03 PM



CUFTVA

SI-29A

11/17/2009 2:24:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:02:07 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -277 348 -0.3750 0.0060 0.0150

4 -273 339 -0.3672 -269 341 -0.3660 0.0012 0.0090

6 -280 339 -0.3714 -277 341 -0.3708 0.0006 0.0078

8 -297 357 -0.3924 -292 359 -0.3906 0.0018 0.0072

10 -301 362 -0.3978 -302 366 -0.4008 -0.0030 0.0054

12 -259 318 -0.3462 -265 326 -0.3546 -0.0084 0.0084

14 -150 206 -0.2136 -147 209 -0.2136 0.0000 0.0168

16 -63 111 -0.1044 -61 110 -0.1026 0.0018 0.0168

18 27 34 -0.0042 26 38 -0.0072 -0.0030 0.0150

20 120 -86 0.1236 119 -83 0.1212 -0.0024 0.0180

22 310 -277 0.3522 307 -272 0.3474 -0.0048 0.0204

24 513 -465 0.5868 513 -456 0.5814 -0.0054 0.0252

26 583 -532 0.6690 579 -519 0.6588 -0.0102 0.0306

28 503 -440 0.5658 503 -437 0.5640 -0.0018 0.0408

30 421 -357 0.4668 425 -361 0.4716 0.0048 0.0426

32 357 -293 0.3900 363 -305 0.4008 0.0108 0.0378

34 333 -266 0.3594 341 -267 0.3648 0.0054 0.0270

36 310 -255 0.3390 314 -257 0.3426 0.0036 0.0216

38 279 -214 0.2958 287 -217 0.3024 0.0066 0.0180

40 221 -173 0.2364 226 -178 0.2424 0.0060 0.0114

42 91 -36 0.0762 85 -29 0.0684 -0.0078 0.0054

44 -27 81 -0.0648 -21 79 -0.0600 0.0048 0.0132

46 -150 194 -0.2064 -143 193 -0.2016 0.0048 0.0084

48 -211 270 -0.2886 -207 275 -0.2892 -0.0006 0.0036

50 -333 369 -0.4212 -329 366 -0.4170 0.0042 0.0042

52 -595 638 -0.7398 -589 630 -0.7314 0.0084 0.0000

54 -645 678 -0.7938 -651 686 -0.8022 -0.0084 -0.0084

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:24:32 PM



CUFTVA

SI-29A

12/7/2009 1:33:48 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:02:07 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -277 346 -0.3738 0.0072 0.0024

4 -273 339 -0.3672 -270 340 -0.3660 0.0012 -0.0048

6 -280 339 -0.3714 -278 341 -0.3714 0.0000 -0.0060

8 -297 357 -0.3924 -293 357 -0.3900 0.0024 -0.0060

10 -301 362 -0.3978 -302 362 -0.3984 -0.0006 -0.0084

12 -259 318 -0.3462 -263 327 -0.3540 -0.0078 -0.0078

14 -150 206 -0.2136 -155 213 -0.2208 -0.0072 0.0000

16 -63 111 -0.1044 -61 113 -0.1044 0.0000 0.0072

18 27 34 -0.0042 27 38 -0.0066 -0.0024 0.0072

20 120 -86 0.1236 120 -81 0.1206 -0.0030 0.0096

22 310 -277 0.3522 306 -274 0.3480 -0.0042 0.0126

24 513 -465 0.5868 511 -453 0.5784 -0.0084 0.0168

26 583 -532 0.6690 573 -515 0.6528 -0.0162 0.0252

28 503 -440 0.5658 496 -430 0.5556 -0.0102 0.0414

30 421 -357 0.4668 423 -358 0.4686 0.0018 0.0516

32 357 -293 0.3900 367 -299 0.3996 0.0096 0.0498

34 333 -266 0.3594 343 -273 0.3696 0.0102 0.0402

36 310 -255 0.3390 317 -255 0.3432 0.0042 0.0300

38 279 -214 0.2958 286 -218 0.3024 0.0066 0.0258

40 221 -173 0.2364 228 -175 0.2418 0.0054 0.0192

42 91 -36 0.0762 86 -27 0.0678 -0.0084 0.0138

44 -27 81 -0.0648 -23 79 -0.0612 0.0036 0.0222

46 -150 194 -0.2064 -143 189 -0.1992 0.0072 0.0186

48 -211 270 -0.2886 -206 270 -0.2856 0.0030 0.0114

50 -333 369 -0.4212 -327 363 -0.4140 0.0072 0.0084

52 -595 638 -0.7398 -587 629 -0.7296 0.0102 0.0012

54 -645 678 -0.7938 -654 684 -0.8028 -0.0090 -0.0090

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 1:33:48 PM
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CUFTVA

SI-9A

9/15/2009 11:42:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:49 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -229 238 -0.2802 -201 200 -0.2406 0.0396 0.0282

4 -257 267 -0.3144 -263 265 -0.3168 -0.0024 -0.0114

6 -257 266 -0.3138 -260 262 -0.3132 0.0006 -0.0090

8 -235 245 -0.2880 -240 239 -0.2874 0.0006 -0.0096

10 -310 320 -0.3780 -314 315 -0.3774 0.0006 -0.0102

12 -342 352 -0.4164 -346 347 -0.4158 0.0006 -0.0108

14 -390 400 -0.4740 -394 395 -0.4734 0.0006 -0.0114

16 -458 467 -0.5550 -462 462 -0.5544 0.0006 -0.0120

18 -533 543 -0.6456 -537 537 -0.6444 0.0012 -0.0126

20 -601 610 -0.7266 -606 605 -0.7266 0.0000 -0.0138

22 -563 571 -0.6804 -567 566 -0.6798 0.0006 -0.0138

24 -553 563 -0.6696 -557 558 -0.6690 0.0006 -0.0144

26 -567 578 -0.6870 -573 574 -0.6882 -0.0012 -0.0150

28 -591 599 -0.7140 -597 595 -0.7152 -0.0012 -0.0138

30 -661 669 -0.7980 -665 663 -0.7968 0.0012 -0.0126

32 -684 693 -0.8262 -692 693 -0.8310 -0.0048 -0.0138

34 -757 767 -0.9144 -759 761 -0.9120 0.0024 -0.0090

36 -838 846 -1.0104 -843 841 -1.0104 0.0000 -0.0114

38 -899 909 -1.0848 -905 905 -1.0860 -0.0012 -0.0114

40 -1002 1015 -1.2102 -1009 1011 -1.2120 -0.0018 -0.0102

42 -1070 1079 -1.2894 -1075 1075 -1.2900 -0.0006 -0.0084

44 -1177 1191 -1.4208 -1185 1186 -1.4226 -0.0018 -0.0078

46 -1242 1253 -1.4970 -1247 1250 -1.4982 -0.0012 -0.0060

48 -1298 1307 -1.5630 -1304 1302 -1.5636 -0.0006 -0.0048

50 -1390 1399 -1.6734 -1395 1394 -1.6734 0.0000 -0.0042

52 -1407 1418 -1.6950 -1414 1413 -1.6962 -0.0012 -0.0042

54 -1446 1458 -1.7424 -1454 1453 -1.7442 -0.0018 -0.0030

56 -1579 1591 -1.9020 -1586 1586 -1.9032 -0.0012 -0.0012

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 11:42:31 AM



CUFTVA

SI-9A

10/20/2009 11:14:37 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:49 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -229 238 -0.2802 -195 205 -0.2400 0.0402 0.0210

4 -257 267 -0.3144 -258 270 -0.3168 -0.0024 -0.0192

6 -257 266 -0.3138 -257 266 -0.3138 0.0000 -0.0168

8 -235 245 -0.2880 -235 245 -0.2880 0.0000 -0.0168

10 -310 320 -0.3780 -311 321 -0.3792 -0.0012 -0.0168

12 -342 352 -0.4164 -342 353 -0.4170 -0.0006 -0.0156

14 -390 400 -0.4740 -390 401 -0.4746 -0.0006 -0.0150

16 -458 467 -0.5550 -457 469 -0.5556 -0.0006 -0.0144

18 -533 543 -0.6456 -532 544 -0.6456 0.0000 -0.0138

20 -601 610 -0.7266 -601 611 -0.7272 -0.0006 -0.0138

22 -563 571 -0.6804 -561 571 -0.6792 0.0012 -0.0132

24 -553 563 -0.6696 -553 563 -0.6696 0.0000 -0.0144

26 -567 578 -0.6870 -569 580 -0.6894 -0.0024 -0.0144

28 -591 599 -0.7140 -593 601 -0.7164 -0.0024 -0.0120

30 -661 669 -0.7980 -657 667 -0.7944 0.0036 -0.0096

32 -684 693 -0.8262 -690 701 -0.8346 -0.0084 -0.0132

34 -757 767 -0.9144 -754 765 -0.9114 0.0030 -0.0048

36 -838 846 -1.0104 -838 846 -1.0104 0.0000 -0.0078

38 -899 909 -1.0848 -900 911 -1.0866 -0.0018 -0.0078

40 -1002 1015 -1.2102 -1002 1017 -1.2114 -0.0012 -0.0060

42 -1070 1079 -1.2894 -1069 1081 -1.2900 -0.0006 -0.0048

44 -1177 1191 -1.4208 -1174 1192 -1.4196 0.0012 -0.0042

46 -1242 1253 -1.4970 -1241 1255 -1.4976 -0.0006 -0.0054

48 -1298 1307 -1.5630 -1298 1309 -1.5642 -0.0012 -0.0048

50 -1390 1399 -1.6734 -1389 1401 -1.6740 -0.0006 -0.0036

52 -1407 1418 -1.6950 -1407 1419 -1.6956 -0.0006 -0.0030

54 -1446 1458 -1.7424 -1446 1459 -1.7430 -0.0006 -0.0024

56 -1579 1591 -1.9020 -1578 1595 -1.9038 -0.0018 -0.0018

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 11:14:37 AM



CUFTVA

SI-9A

11/17/2009 12:47:18 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:49 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -229 238 -0.2802 -198 204 -0.2412 0.0390 0.0294

4 -257 267 -0.3144 -259 280 -0.3234 -0.0090 -0.0096

6 -257 266 -0.3138 -258 264 -0.3132 0.0006 -0.0006

8 -235 245 -0.2880 -237 243 -0.2880 0.0000 -0.0012

10 -310 320 -0.3780 -313 320 -0.3798 -0.0018 -0.0012

12 -342 352 -0.4164 -343 351 -0.4164 0.0000 0.0006

14 -390 400 -0.4740 -391 399 -0.4740 0.0000 0.0006

16 -458 467 -0.5550 -459 466 -0.5550 0.0000 0.0006

18 -533 543 -0.6456 -534 541 -0.6450 0.0006 0.0006

20 -601 610 -0.7266 -602 609 -0.7266 0.0000 0.0000

22 -563 571 -0.6804 -562 569 -0.6786 0.0018 0.0000

24 -553 563 -0.6696 -553 561 -0.6684 0.0012 -0.0018

26 -567 578 -0.6870 -570 578 -0.6888 -0.0018 -0.0030

28 -591 599 -0.7140 -591 598 -0.7134 0.0006 -0.0012

30 -661 669 -0.7980 -657 664 -0.7926 0.0054 -0.0018

32 -684 693 -0.8262 -692 699 -0.8346 -0.0084 -0.0072

34 -757 767 -0.9144 -755 763 -0.9108 0.0036 0.0012

36 -838 846 -1.0104 -838 845 -1.0098 0.0006 -0.0024

38 -899 909 -1.0848 -901 909 -1.0860 -0.0012 -0.0030

40 -1002 1015 -1.2102 -1003 1014 -1.2102 0.0000 -0.0018

42 -1070 1079 -1.2894 -1070 1079 -1.2894 0.0000 -0.0018

44 -1177 1191 -1.4208 -1179 1190 -1.4214 -0.0006 -0.0018

46 -1242 1253 -1.4970 -1243 1253 -1.4976 -0.0006 -0.0012

48 -1298 1307 -1.5630 -1298 1309 -1.5642 -0.0012 -0.0006

50 -1390 1399 -1.6734 -1388 1398 -1.6716 0.0018 0.0006

52 -1407 1418 -1.6950 -1409 1419 -1.6968 -0.0018 -0.0012

54 -1446 1458 -1.7424 -1446 1457 -1.7418 0.0006 0.0006

56 -1579 1591 -1.9020 -1579 1591 -1.9020 0.0000 0.0000

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 12:47:18 PM



CUFTVA

SI-9A

12/7/2009 12:07:11 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:49 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -229 238 -0.2802 -199 205 -0.2424 0.0378 0.0156

4 -257 267 -0.3144 -261 270 -0.3186 -0.0042 -0.0222

6 -257 266 -0.3138 -259 265 -0.3144 -0.0006 -0.0180

8 -235 245 -0.2880 -237 245 -0.2892 -0.0012 -0.0174

10 -310 320 -0.3780 -312 321 -0.3798 -0.0018 -0.0162

12 -342 352 -0.4164 -345 352 -0.4182 -0.0018 -0.0144

14 -390 400 -0.4740 -392 401 -0.4758 -0.0018 -0.0126

16 -458 467 -0.5550 -459 469 -0.5568 -0.0018 -0.0108

18 -533 543 -0.6456 -534 542 -0.6456 0.0000 -0.0090

20 -601 610 -0.7266 -602 610 -0.7272 -0.0006 -0.0090

22 -563 571 -0.6804 -562 569 -0.6786 0.0018 -0.0084

24 -553 563 -0.6696 -553 562 -0.6690 0.0006 -0.0102

26 -567 578 -0.6870 -570 579 -0.6894 -0.0024 -0.0108

28 -591 599 -0.7140 -592 599 -0.7146 -0.0006 -0.0084

30 -661 669 -0.7980 -656 665 -0.7926 0.0054 -0.0078

32 -684 693 -0.8262 -694 701 -0.8370 -0.0108 -0.0132

34 -757 767 -0.9144 -756 765 -0.9126 0.0018 -0.0024

36 -838 846 -1.0104 -841 846 -1.0122 -0.0018 -0.0042

38 -899 909 -1.0848 -900 909 -1.0854 -0.0006 -0.0024

40 -1002 1015 -1.2102 -1003 1015 -1.2108 -0.0006 -0.0018

42 -1070 1079 -1.2894 -1070 1079 -1.2894 0.0000 -0.0012

44 -1177 1191 -1.4208 -1177 1190 -1.4202 0.0006 -0.0012

46 -1242 1253 -1.4970 -1243 1254 -1.4982 -0.0012 -0.0018

48 -1298 1307 -1.5630 -1298 1307 -1.5630 0.0000 -0.0006

50 -1390 1399 -1.6734 -1389 1399 -1.6728 0.0006 -0.0006

52 -1407 1418 -1.6950 -1409 1419 -1.6968 -0.0018 -0.0012

54 -1446 1458 -1.7424 -1446 1458 -1.7424 0.0000 0.0006

56 -1579 1591 -1.9020 -1578 1591 -1.9014 0.0006 0.0006

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 12:07:11 PM



CUFTVA

SI-9A

9/15/2009 11:42:31 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:59 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -298 345 -0.3858 -301 354 -0.3930 -0.0072 0.0036

4 -270 314 -0.3504 -267 320 -0.3522 -0.0018 0.0108

6 -238 285 -0.3138 -233 287 -0.3120 0.0018 0.0126

8 -211 275 -0.2916 -215 273 -0.2928 -0.0012 0.0108

10 -191 249 -0.2640 -195 247 -0.2652 -0.0012 0.0120

12 -193 250 -0.2658 -195 249 -0.2664 -0.0006 0.0132

14 -176 234 -0.2460 -176 233 -0.2454 0.0006 0.0138

16 -214 273 -0.2922 -214 271 -0.2910 0.0012 0.0132

18 -248 299 -0.3282 -247 298 -0.3270 0.0012 0.0120

20 -253 311 -0.3384 -255 310 -0.3390 -0.0006 0.0108

22 -229 286 -0.3090 -233 284 -0.3102 -0.0012 0.0114

24 -200 257 -0.2742 -202 254 -0.2736 0.0006 0.0126

26 -238 292 -0.3180 -238 291 -0.3174 0.0006 0.0120

28 -298 351 -0.3894 -298 351 -0.3894 0.0000 0.0114

30 -296 350 -0.3876 -298 350 -0.3888 -0.0012 0.0114

32 -330 383 -0.4278 -330 382 -0.4272 0.0006 0.0126

34 -366 421 -0.4722 -364 417 -0.4686 0.0036 0.0120

36 -384 438 -0.4932 -384 437 -0.4926 0.0006 0.0084

38 -399 449 -0.5088 -399 446 -0.5070 0.0018 0.0078

40 -447 494 -0.5646 -444 492 -0.5616 0.0030 0.0060

42 -509 557 -0.6396 -507 558 -0.6390 0.0006 0.0030

44 -586 630 -0.7296 -582 629 -0.7266 0.0030 0.0024

46 -665 707 -0.8232 -666 707 -0.8238 -0.0006 -0.0006

48 -739 776 -0.9090 -743 777 -0.9120 -0.0030 0.0000

50 -747 799 -0.9276 -748 795 -0.9258 0.0018 0.0030

52 -755 806 -0.9366 -753 805 -0.9348 0.0018 0.0012

54 -774 825 -0.9594 -773 825 -0.9588 0.0006 -0.0006

56 -810 850 -0.9960 -810 852 -0.9972 -0.0012 -0.0012

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 11:42:31 AM



CUFTVA

SI-9A

10/20/2009 11:14:37 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:59 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -298 345 -0.3858 -300 354 -0.3924 -0.0066 0.0048

4 -270 314 -0.3504 -265 321 -0.3516 -0.0012 0.0114

6 -238 285 -0.3138 -231 292 -0.3138 0.0000 0.0126

8 -211 275 -0.2916 -211 274 -0.2910 0.0006 0.0126

10 -191 249 -0.2640 -193 249 -0.2652 -0.0012 0.0120

12 -193 250 -0.2658 -194 250 -0.2664 -0.0006 0.0132

14 -176 234 -0.2460 -174 233 -0.2442 0.0018 0.0138

16 -214 273 -0.2922 -214 270 -0.2904 0.0018 0.0120

18 -248 299 -0.3282 -246 299 -0.3270 0.0012 0.0102

20 -253 311 -0.3384 -253 311 -0.3384 0.0000 0.0090

22 -229 286 -0.3090 -230 286 -0.3096 -0.0006 0.0090

24 -200 257 -0.2742 -198 255 -0.2718 0.0024 0.0096

26 -238 292 -0.3180 -236 293 -0.3174 0.0006 0.0072

28 -298 351 -0.3894 -297 352 -0.3894 0.0000 0.0066

30 -296 350 -0.3876 -298 353 -0.3906 -0.0030 0.0066

32 -330 383 -0.4278 -329 385 -0.4284 -0.0006 0.0096

34 -366 421 -0.4722 -362 419 -0.4686 0.0036 0.0102

36 -384 438 -0.4932 -382 439 -0.4926 0.0006 0.0066

38 -399 449 -0.5088 -396 448 -0.5064 0.0024 0.0060

40 -447 494 -0.5646 -447 494 -0.5646 0.0000 0.0036

42 -509 557 -0.6396 -506 559 -0.6390 0.0006 0.0036

44 -586 630 -0.7296 -594 631 -0.7350 -0.0054 0.0030

46 -665 707 -0.8232 -662 709 -0.8226 0.0006 0.0084

48 -739 776 -0.9090 -739 778 -0.9102 -0.0012 0.0078

50 -747 799 -0.9276 -746 797 -0.9258 0.0018 0.0090

52 -755 806 -0.9366 -750 804 -0.9324 0.0042 0.0072

54 -774 825 -0.9594 -772 824 -0.9576 0.0018 0.0030

56 -810 850 -0.9960 -807 851 -0.9948 0.0012 0.0012

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 11:14:37 AM



CUFTVA

SI-9A

11/17/2009 12:47:18 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:59 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -298 345 -0.3858 -299 353 -0.3912 -0.0054 0.0294

4 -270 314 -0.3504 -266 310 -0.3456 0.0048 0.0348

6 -238 285 -0.3138 -230 290 -0.3120 0.0018 0.0300

8 -211 275 -0.2916 -211 275 -0.2916 0.0000 0.0282

10 -191 249 -0.2640 -192 253 -0.2670 -0.0030 0.0282

12 -193 250 -0.2658 -191 251 -0.2652 0.0006 0.0312

14 -176 234 -0.2460 -172 234 -0.2436 0.0024 0.0306

16 -214 273 -0.2922 -212 272 -0.2904 0.0018 0.0282

18 -248 299 -0.3282 -244 301 -0.3270 0.0012 0.0264

20 -253 311 -0.3384 -253 312 -0.3390 -0.0006 0.0252

22 -229 286 -0.3090 -230 288 -0.3108 -0.0018 0.0258

24 -200 257 -0.2742 -195 258 -0.2718 0.0024 0.0276

26 -238 292 -0.3180 -233 294 -0.3162 0.0018 0.0252

28 -298 351 -0.3894 -294 353 -0.3882 0.0012 0.0234

30 -296 350 -0.3876 -297 352 -0.3894 -0.0018 0.0222

32 -330 383 -0.4278 -325 385 -0.4260 0.0018 0.0240

34 -366 421 -0.4722 -358 417 -0.4650 0.0072 0.0222

36 -384 438 -0.4932 -378 438 -0.4896 0.0036 0.0150

38 -399 449 -0.5088 -397 449 -0.5076 0.0012 0.0114

40 -447 494 -0.5646 -446 493 -0.5634 0.0012 0.0102

42 -509 557 -0.6396 -506 558 -0.6384 0.0012 0.0090

44 -586 630 -0.7296 -576 630 -0.7236 0.0060 0.0078

46 -665 707 -0.8232 -659 711 -0.8220 0.0012 0.0018

48 -739 776 -0.9090 -737 777 -0.9084 0.0006 0.0006

50 -747 799 -0.9276 -747 801 -0.9288 -0.0012 0.0000

52 -755 806 -0.9366 -748 806 -0.9324 0.0042 0.0012

54 -774 825 -0.9594 -771 829 -0.9600 -0.0006 -0.0030

56 -810 850 -0.9960 -811 853 -0.9984 -0.0024 -0.0024

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 12:47:18 PM



CUFTVA

SI-9A

12/7/2009 12:07:11 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:28:54 PM

DATE PRINTED 12/8/2009 11:29:59 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -298 345 -0.3858 -299 355 -0.3924 -0.0066 -0.0060

4 -270 314 -0.3504 -266 323 -0.3534 -0.0030 0.0006

6 -238 285 -0.3138 -230 291 -0.3126 0.0012 0.0036

8 -211 275 -0.2916 -211 276 -0.2922 -0.0006 0.0024

10 -191 249 -0.2640 -191 251 -0.2652 -0.0012 0.0030

12 -193 250 -0.2658 -194 253 -0.2682 -0.0024 0.0042

14 -176 234 -0.2460 -174 235 -0.2454 0.0006 0.0066

16 -214 273 -0.2922 -211 266 -0.2862 0.0060 0.0060

18 -248 299 -0.3282 -244 302 -0.3276 0.0006 0.0000

20 -253 311 -0.3384 -253 315 -0.3408 -0.0024 -0.0006

22 -229 286 -0.3090 -229 288 -0.3102 -0.0012 0.0018

24 -200 257 -0.2742 -196 258 -0.2724 0.0018 0.0030

26 -238 292 -0.3180 -233 295 -0.3168 0.0012 0.0012

28 -298 351 -0.3894 -294 354 -0.3888 0.0006 0.0000

30 -296 350 -0.3876 -297 355 -0.3912 -0.0036 -0.0006

32 -330 383 -0.4278 -327 386 -0.4278 0.0000 0.0030

34 -366 421 -0.4722 -359 419 -0.4668 0.0054 0.0030

36 -384 438 -0.4932 -378 438 -0.4896 0.0036 -0.0024

38 -399 449 -0.5088 -394 449 -0.5058 0.0030 -0.0060

40 -447 494 -0.5646 -441 494 -0.5610 0.0036 -0.0090

42 -509 557 -0.6396 -512 559 -0.6426 -0.0030 -0.0126

44 -586 630 -0.7296 -593 629 -0.7332 -0.0036 -0.0096

46 -665 707 -0.8232 -656 709 -0.8190 0.0042 -0.0060

48 -739 776 -0.9090 -738 779 -0.9102 -0.0012 -0.0102

50 -747 799 -0.9276 -745 798 -0.9258 0.0018 -0.0090

52 -755 806 -0.9366 -754 805 -0.9354 0.0012 -0.0108

54 -774 825 -0.9594 -775 826 -0.9606 -0.0012 -0.0120

56 -810 850 -0.9960 -821 857 -1.0068 -0.0108 -0.0108

58 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 12:07:11 PM
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CUFTVA

SI-15B

9/15/2009 12:01:05 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:44 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -262 272 -0.3204 -251 258 -0.3054 0.0150 0.0054

4 -236 245 -0.2886 -238 243 -0.2886 0.0000 -0.0096

6 -223 237 -0.2760 -227 235 -0.2772 -0.0012 -0.0096

8 -237 246 -0.2898 -238 243 -0.2886 0.0012 -0.0084

10 -265 274 -0.3234 -266 272 -0.3228 0.0006 -0.0096

12 -287 298 -0.3510 -289 295 -0.3504 0.0006 -0.0102

14 -315 325 -0.3840 -318 324 -0.3852 -0.0012 -0.0108

16 -281 293 -0.3444 -284 293 -0.3462 -0.0018 -0.0096

18 -151 160 -0.1866 -154 161 -0.1890 -0.0024 -0.0078

20 -41 51 -0.0552 -43 50 -0.0558 -0.0006 -0.0054

22 66 -57 0.0738 63 -57 0.0720 -0.0018 -0.0048

24 166 -158 0.1944 164 -159 0.1938 -0.0006 -0.0030

26 219 -209 0.2568 216 -209 0.2550 -0.0018 -0.0024

28 264 -255 0.3114 261 -255 0.3096 -0.0018 -0.0006

30 336 -326 0.3972 336 -329 0.3990 0.0018 0.0012

32 387 -377 0.4584 383 -378 0.4566 -0.0018 -0.0006

34 451 -443 0.5364 447 -442 0.5334 -0.0030 0.0012

36 565 -554 0.6714 562 -555 0.6702 -0.0012 0.0042

38 629 -619 0.7488 626 -621 0.7482 -0.0006 0.0054

40 681 -673 0.8124 681 -675 0.8136 0.0012 0.0060

42 763 -755 0.9108 758 -755 0.9078 -0.0030 0.0048

44 854 -847 1.0206 851 -848 1.0194 -0.0012 0.0078

46 960 -950 1.1460 957 -951 1.1448 -0.0012 0.0090

48 1074 -1064 1.2828 1071 -1064 1.2810 -0.0018 0.0102

50 1173 -1163 1.4016 1169 -1164 1.3998 -0.0018 0.0120

52 1159 -1147 1.3836 1161 -1151 1.3872 0.0036 0.0138

54 1025 -1015 1.2240 1025 -1020 1.2270 0.0030 0.0102

56 786 -773 0.9354 787 -780 0.9402 0.0048 0.0072

58 714 -705 0.8514 711 -703 0.8484 -0.0030 0.0024

60 820 -809 0.9774 822 -813 0.9810 0.0036 0.0054

62 470 -459 0.5574 472 -467 0.5634 0.0060 0.0018

64 183 -170 0.2118 186 -176 0.2172 0.0054 -0.0042

66 -110 123 -0.1398 -109 118 -0.1362 0.0036 -0.0096

68 -33 44 -0.0462 -38 47 -0.0510 -0.0048 -0.0132

70 -39 39 -0.0468 -40 35 -0.0450 0.0018 -0.0084

72 -134 141 -0.1650 -134 137 -0.1626 0.0024 -0.0102

74 -494 506 -0.6000 -490 499 -0.5934 0.0066 -0.0126

76 -818 822 -0.9840 -821 824 -0.9870 -0.0030 -0.0192

78 -92 97 -0.1134 -109 112 -0.1326 -0.0192 -0.0162

Page 1 9/15/2009 12:01:05 PM



CUFTVA

SI-15B

9/15/2009 12:01:05 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:44 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 366 -353 0.4314 365 -359 0.4344 0.0030 0.0030

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/15/2009 12:01:05 PM



CUFTVA

SI-15B

10/20/2009 11:38:20 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:44 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -262 272 -0.3204 -247 259 -0.3036 0.0168 0.0360

4 -236 245 -0.2886 -234 246 -0.2880 0.0006 0.0192

6 -223 237 -0.2760 -223 231 -0.2724 0.0036 0.0186

8 -237 246 -0.2898 -235 248 -0.2898 0.0000 0.0150

10 -265 274 -0.3234 -263 275 -0.3228 0.0006 0.0150

12 -287 298 -0.3510 -285 297 -0.3492 0.0018 0.0144

14 -315 325 -0.3840 -314 327 -0.3846 -0.0006 0.0126

16 -281 293 -0.3444 -280 295 -0.3450 -0.0006 0.0132

18 -151 160 -0.1866 -148 161 -0.1854 0.0012 0.0138

20 -41 51 -0.0552 -40 53 -0.0558 -0.0006 0.0126

22 66 -57 0.0738 68 -55 0.0738 0.0000 0.0132

24 166 -158 0.1944 169 -156 0.1950 0.0006 0.0132

26 219 -209 0.2568 220 -206 0.2556 -0.0012 0.0126

28 264 -255 0.3114 266 -253 0.3114 0.0000 0.0138

30 336 -326 0.3972 340 -327 0.4002 0.0030 0.0138

32 387 -377 0.4584 389 -376 0.4590 0.0006 0.0108

34 451 -443 0.5364 449 -439 0.5328 -0.0036 0.0102

36 565 -554 0.6714 567 -554 0.6726 0.0012 0.0138

38 629 -619 0.7488 629 -619 0.7488 0.0000 0.0126

40 681 -673 0.8124 689 -676 0.8190 0.0066 0.0126

42 763 -755 0.9108 762 -751 0.9078 -0.0030 0.0060

44 854 -847 1.0206 857 -846 1.0218 0.0012 0.0090

46 960 -950 1.1460 963 -951 1.1484 0.0024 0.0078

48 1074 -1064 1.2828 1076 -1063 1.2834 0.0006 0.0054

50 1173 -1163 1.4016 1172 -1159 1.3986 -0.0030 0.0048

52 1159 -1147 1.3836 1161 -1147 1.3848 0.0012 0.0078

54 1025 -1015 1.2240 1027 -1015 1.2252 0.0012 0.0066

56 786 -773 0.9354 787 -771 0.9348 -0.0006 0.0054

58 714 -705 0.8514 717 -705 0.8532 0.0018 0.0060

60 820 -809 0.9774 821 -807 0.9768 -0.0006 0.0042

62 470 -459 0.5574 471 -459 0.5580 0.0006 0.0048

64 183 -170 0.2118 186 -168 0.2124 0.0006 0.0042

66 -110 123 -0.1398 -109 124 -0.1398 0.0000 0.0036

68 -33 44 -0.0462 -29 43 -0.0432 0.0030 0.0036

70 -39 39 -0.0468 -38 41 -0.0474 -0.0006 0.0006

72 -134 141 -0.1650 -131 142 -0.1638 0.0012 0.0012

74 -494 506 -0.6000 -495 506 -0.6006 -0.0006 0.0000

76 -818 822 -0.9840 -818 826 -0.9864 -0.0024 0.0006

78 -92 97 -0.1134 -85 99 -0.1104 0.0030 0.0030

Page 3 10/20/2009 11:38:20 AM



CUFTVA

SI-15B

10/20/2009 11:38:20 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:45 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 366 -353 0.4314 367 -352 0.4314 0.0000 0.0000

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 10/20/2009 11:38:20 AM



CUFTVA

SI-15B

11/17/2009 1:38:06 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:45 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -262 272 -0.3204 -235 248 -0.2898 0.0306 0.0600

4 -236 245 -0.2886 -235 246 -0.2886 0.0000 0.0294

6 -223 237 -0.2760 -222 235 -0.2742 0.0018 0.0294

8 -237 246 -0.2898 -237 247 -0.2904 -0.0006 0.0276

10 -265 274 -0.3234 -263 275 -0.3228 0.0006 0.0282

12 -287 298 -0.3510 -285 297 -0.3492 0.0018 0.0276

14 -315 325 -0.3840 -315 327 -0.3852 -0.0012 0.0258

16 -281 293 -0.3444 -281 295 -0.3456 -0.0012 0.0270

18 -151 160 -0.1866 -149 161 -0.1860 0.0006 0.0282

20 -41 51 -0.0552 -40 53 -0.0558 -0.0006 0.0276

22 66 -57 0.0738 67 -57 0.0744 0.0006 0.0282

24 166 -158 0.1944 168 -157 0.1950 0.0006 0.0276

26 219 -209 0.2568 219 -207 0.2556 -0.0012 0.0270

28 264 -255 0.3114 266 -254 0.3120 0.0006 0.0282

30 336 -326 0.3972 340 -328 0.4008 0.0036 0.0276

32 387 -377 0.4584 389 -378 0.4602 0.0018 0.0240

34 451 -443 0.5364 448 -437 0.5310 -0.0054 0.0222

36 565 -554 0.6714 567 -554 0.6726 0.0012 0.0276

38 629 -619 0.7488 630 -619 0.7494 0.0006 0.0264

40 681 -673 0.8124 689 -678 0.8202 0.0078 0.0258

42 763 -755 0.9108 761 -749 0.9060 -0.0048 0.0180

44 854 -847 1.0206 856 -846 1.0212 0.0006 0.0228

46 960 -950 1.1460 963 -951 1.1484 0.0024 0.0222

48 1074 -1064 1.2828 1075 -1063 1.2828 0.0000 0.0198

50 1173 -1163 1.4016 1170 -1158 1.3968 -0.0048 0.0198

52 1159 -1147 1.3836 1162 -1149 1.3866 0.0030 0.0246

54 1025 -1015 1.2240 1030 -1020 1.2300 0.0060 0.0216

56 786 -773 0.9354 791 -775 0.9396 0.0042 0.0156

58 714 -705 0.8514 714 -699 0.8478 -0.0036 0.0114

60 820 -809 0.9774 825 -812 0.9822 0.0048 0.0150

62 470 -459 0.5574 474 -466 0.5640 0.0066 0.0102

64 183 -170 0.2118 186 -171 0.2142 0.0024 0.0036

66 -110 123 -0.1398 -106 119 -0.1350 0.0048 0.0012

68 -33 44 -0.0462 -31 47 -0.0468 -0.0006 -0.0036

70 -39 39 -0.0468 -37 38 -0.0450 0.0018 -0.0030

72 -134 141 -0.1650 -130 141 -0.1626 0.0024 -0.0048

74 -494 506 -0.6000 -492 498 -0.5940 0.0060 -0.0072

76 -818 822 -0.9840 -818 826 -0.9864 -0.0024 -0.0132

78 -92 97 -0.1134 -110 107 -0.1302 -0.0168 -0.0108

Page 5 11/17/2009 1:38:06 PM



CUFTVA

SI-15B

11/17/2009 1:38:06 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:45 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 366 -353 0.4314 371 -358 0.4374 0.0060 0.0060

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 6 11/17/2009 1:38:06 PM



CUFTVA

SI-15B

12/7/2009 12:25:39 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:45 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -262 272 -0.3204 -238 250 -0.2928 0.0276 0.0366

4 -236 245 -0.2886 -234 245 -0.2874 0.0012 0.0090

6 -223 237 -0.2760 -223 237 -0.2760 0.0000 0.0078

8 -237 246 -0.2898 -237 247 -0.2904 -0.0006 0.0078

10 -265 274 -0.3234 -262 274 -0.3216 0.0018 0.0084

12 -287 298 -0.3510 -285 298 -0.3498 0.0012 0.0066

14 -315 325 -0.3840 -315 327 -0.3852 -0.0012 0.0054

16 -281 293 -0.3444 -281 296 -0.3462 -0.0018 0.0066

18 -151 160 -0.1866 -149 161 -0.1860 0.0006 0.0084

20 -41 51 -0.0552 -40 53 -0.0558 -0.0006 0.0078

22 66 -57 0.0738 67 -58 0.0750 0.0012 0.0084

24 166 -158 0.1944 168 -157 0.1950 0.0006 0.0072

26 219 -209 0.2568 219 -205 0.2544 -0.0024 0.0066

28 264 -255 0.3114 266 -254 0.3120 0.0006 0.0090

30 336 -326 0.3972 341 -328 0.4014 0.0042 0.0084

32 387 -377 0.4584 389 -377 0.4596 0.0012 0.0042

34 451 -443 0.5364 447 -437 0.5304 -0.0060 0.0030

36 565 -554 0.6714 566 -554 0.6720 0.0006 0.0090

38 629 -619 0.7488 629 -617 0.7476 -0.0012 0.0084

40 681 -673 0.8124 689 -677 0.8196 0.0072 0.0096

42 763 -755 0.9108 761 -750 0.9066 -0.0042 0.0024

44 854 -847 1.0206 857 -846 1.0218 0.0012 0.0066

46 960 -950 1.1460 965 -950 1.1490 0.0030 0.0054

48 1074 -1064 1.2828 1073 -1062 1.2810 -0.0018 0.0024

50 1173 -1163 1.4016 1168 -1157 1.3950 -0.0066 0.0042

52 1159 -1147 1.3836 1161 -1149 1.3860 0.0024 0.0108

54 1025 -1015 1.2240 1029 -1017 1.2276 0.0036 0.0084

56 786 -773 0.9354 789 -774 0.9378 0.0024 0.0048

58 714 -705 0.8514 714 -702 0.8496 -0.0018 0.0024

60 820 -809 0.9774 824 -811 0.9810 0.0036 0.0042

62 470 -459 0.5574 475 -465 0.5640 0.0066 0.0006

64 183 -170 0.2118 186 -170 0.2136 0.0018 -0.0060

66 -110 123 -0.1398 -113 122 -0.1410 -0.0012 -0.0078

68 -33 44 -0.0462 -30 46 -0.0456 0.0006 -0.0066

70 -39 39 -0.0468 -39 40 -0.0474 -0.0006 -0.0072

72 -134 141 -0.1650 -131 140 -0.1626 0.0024 -0.0066

74 -494 506 -0.6000 -495 506 -0.6006 -0.0006 -0.0090

76 -818 822 -0.9840 -818 828 -0.9876 -0.0036 -0.0084

78 -92 97 -0.1134 -90 106 -0.1176 -0.0042 -0.0048

Page 7 12/7/2009 12:25:39 PM



CUFTVA

SI-15B

12/7/2009 12:25:39 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:45 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 366 -353 0.4314 366 -352 0.4308 -0.0006 -0.0006

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 8 12/7/2009 12:25:39 PM



CUFTVA

SI-15B

9/15/2009 12:01:05 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:53 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -105 158 -0.1578 -103 156 -0.1554 0.0024 0.0306

4 -86 136 -0.1332 -77 135 -0.1272 0.0060 0.0282

6 -61 107 -0.1008 -46 105 -0.0906 0.0102 0.0222

8 -34 88 -0.0732 -30 89 -0.0714 0.0018 0.0120

10 -47 106 -0.0918 -45 104 -0.0894 0.0024 0.0102

12 -66 117 -0.1098 -67 115 -0.1092 0.0006 0.0078

14 -101 162 -0.1578 -99 157 -0.1536 0.0042 0.0072

16 -171 231 -0.2412 -171 229 -0.2400 0.0012 0.0030

18 -185 248 -0.2598 -185 247 -0.2592 0.0006 0.0018

20 -213 274 -0.2922 -211 272 -0.2898 0.0024 0.0012

22 -236 293 -0.3174 -237 293 -0.3180 -0.0006 -0.0012

24 -268 331 -0.3594 -267 329 -0.3576 0.0018 -0.0006

26 -329 389 -0.4308 -328 387 -0.4290 0.0018 -0.0024

28 -359 422 -0.4686 -359 421 -0.4680 0.0006 -0.0042

30 -387 449 -0.5016 -387 448 -0.5010 0.0006 -0.0048

32 -399 454 -0.5118 -398 452 -0.5100 0.0018 -0.0054

34 -401 462 -0.5178 -403 463 -0.5196 -0.0018 -0.0072

36 -368 429 -0.4782 -367 427 -0.4764 0.0018 -0.0054

38 -350 410 -0.4560 -348 409 -0.4542 0.0018 -0.0072

40 -386 446 -0.4992 -385 443 -0.4968 0.0024 -0.0090

42 -372 417 -0.4734 -375 418 -0.4758 -0.0024 -0.0114

44 -293 353 -0.3876 -293 353 -0.3876 0.0000 -0.0090

46 -230 275 -0.3030 -230 275 -0.3030 0.0000 -0.0090

48 -95 134 -0.1374 -103 139 -0.1452 -0.0078 -0.0090

50 57 -10 0.0402 54 -6 0.0360 -0.0042 -0.0012

52 147 -120 0.1602 143 -111 0.1524 -0.0078 0.0030

54 86 -61 0.0882 85 -60 0.0870 -0.0012 0.0108

56 -117 153 -0.1620 -108 149 -0.1542 0.0078 0.0120

58 -243 299 -0.3252 -244 296 -0.3240 0.0012 0.0042

60 -324 367 -0.4146 -318 367 -0.4110 0.0036 0.0030

62 -439 483 -0.5532 -439 485 -0.5544 -0.0012 -0.0006

64 -417 481 -0.5388 -418 480 -0.5388 0.0000 0.0006

66 -471 533 -0.6024 -472 530 -0.6012 0.0012 0.0006

68 -453 487 -0.5640 -453 487 -0.5640 0.0000 -0.0006

70 -771 791 -0.9372 -766 784 -0.9300 0.0072 -0.0006

72 -973 1004 -1.1862 -971 1002 -1.1838 0.0024 -0.0078

74 -1161 1209 -1.4220 -1160 1209 -1.4214 0.0006 -0.0102

76 -1022 1052 -1.2444 -1023 1057 -1.2480 -0.0036 -0.0108

78 -306 318 -0.3744 -317 329 -0.3876 -0.0132 -0.0072

Page 1 9/15/2009 12:01:05 PM



CUFTVA

SI-15B

9/15/2009 12:01:05 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:54 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -157 189 -0.2076 -154 182 -0.2016 0.0060 0.0060

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 9/15/2009 12:01:05 PM



CUFTVA

SI-15B

10/20/2009 11:38:20 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:54 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -105 158 -0.1578 -100 157 -0.1542 0.0036 0.0720

4 -86 136 -0.1332 -73 135 -0.1248 0.0084 0.0684

6 -61 107 -0.1008 -48 110 -0.0948 0.0060 0.0600

8 -34 88 -0.0732 -27 88 -0.0690 0.0042 0.0540

10 -47 106 -0.0918 -41 105 -0.0876 0.0042 0.0498

12 -66 117 -0.1098 -69 118 -0.1122 -0.0024 0.0456

14 -101 162 -0.1578 -99 159 -0.1548 0.0030 0.0480

16 -171 231 -0.2412 -169 230 -0.2394 0.0018 0.0450

18 -185 248 -0.2598 -182 247 -0.2574 0.0024 0.0432

20 -213 274 -0.2922 -210 275 -0.2910 0.0012 0.0408

22 -236 293 -0.3174 -233 295 -0.3168 0.0006 0.0396

24 -268 331 -0.3594 -267 332 -0.3594 0.0000 0.0390

26 -329 389 -0.4308 -327 389 -0.4296 0.0012 0.0390

28 -359 422 -0.4686 -355 421 -0.4656 0.0030 0.0378

30 -387 449 -0.5016 -386 450 -0.5016 0.0000 0.0348

32 -399 454 -0.5118 -394 454 -0.5088 0.0030 0.0348

34 -401 462 -0.5178 -402 465 -0.5202 -0.0024 0.0318

36 -368 429 -0.4782 -364 428 -0.4752 0.0030 0.0342

38 -350 410 -0.4560 -346 410 -0.4536 0.0024 0.0312

40 -386 446 -0.4992 -382 444 -0.4956 0.0036 0.0288

42 -372 417 -0.4734 -370 418 -0.4728 0.0006 0.0252

44 -293 353 -0.3876 -290 351 -0.3846 0.0030 0.0246

46 -230 275 -0.3030 -225 267 -0.2952 0.0078 0.0216

48 -95 134 -0.1374 -98 137 -0.1410 -0.0036 0.0138

50 57 -10 0.0402 57 -10 0.0402 0.0000 0.0174

52 147 -120 0.1602 150 -110 0.1560 -0.0042 0.0174

54 86 -61 0.0882 91 -57 0.0888 0.0006 0.0216

56 -117 153 -0.1620 -107 154 -0.1566 0.0054 0.0210

58 -243 299 -0.3252 -240 298 -0.3228 0.0024 0.0156

60 -324 367 -0.4146 -320 369 -0.4134 0.0012 0.0132

62 -439 483 -0.5532 -438 485 -0.5538 -0.0006 0.0120

64 -417 481 -0.5388 -415 481 -0.5376 0.0012 0.0126

66 -471 533 -0.6024 -470 530 -0.6000 0.0024 0.0114

68 -453 487 -0.5640 -451 487 -0.5628 0.0012 0.0090

70 -771 791 -0.9372 -769 791 -0.9360 0.0012 0.0078

72 -973 1004 -1.1862 -971 1003 -1.1844 0.0018 0.0066

74 -1161 1209 -1.4220 -1159 1210 -1.4214 0.0006 0.0048

76 -1022 1052 -1.2444 -1019 1053 -1.2432 0.0012 0.0042

78 -306 318 -0.3744 -308 318 -0.3756 -0.0012 0.0030

Page 3 10/20/2009 11:38:20 AM



CUFTVA

SI-15B

10/20/2009 11:38:20 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:54 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -157 189 -0.2076 -156 183 -0.2034 0.0042 0.0042

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 10/20/2009 11:38:20 AM



CUFTVA

SI-15B

11/17/2009 1:38:06 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:54 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -105 158 -0.1578 -99 159 -0.1548 0.0030 0.0060

4 -86 136 -0.1332 -69 136 -0.1230 0.0102 0.0030

6 -61 107 -0.1008 -47 114 -0.0966 0.0042 -0.0072

8 -34 88 -0.0732 -23 91 -0.0684 0.0048 -0.0114

10 -47 106 -0.0918 -39 108 -0.0882 0.0036 -0.0162

12 -66 117 -0.1098 -66 122 -0.1128 -0.0030 -0.0198

14 -101 162 -0.1578 -98 161 -0.1554 0.0024 -0.0168

16 -171 231 -0.2412 -169 234 -0.2418 -0.0006 -0.0192

18 -185 248 -0.2598 -181 250 -0.2586 0.0012 -0.0186

20 -213 274 -0.2922 -209 278 -0.2922 0.0000 -0.0198

22 -236 293 -0.3174 -232 296 -0.3168 0.0006 -0.0198

24 -268 331 -0.3594 -266 332 -0.3588 0.0006 -0.0204

26 -329 389 -0.4308 -327 392 -0.4314 -0.0006 -0.0210

28 -359 422 -0.4686 -355 422 -0.4662 0.0024 -0.0204

30 -387 449 -0.5016 -383 452 -0.5010 0.0006 -0.0228

32 -399 454 -0.5118 -394 455 -0.5094 0.0024 -0.0234

34 -401 462 -0.5178 -401 469 -0.5220 -0.0042 -0.0258

36 -368 429 -0.4782 -365 430 -0.4770 0.0012 -0.0216

38 -350 410 -0.4560 -347 413 -0.4560 0.0000 -0.0228

40 -386 446 -0.4992 -383 445 -0.4968 0.0024 -0.0228

42 -372 417 -0.4734 -369 421 -0.4740 -0.0006 -0.0252

44 -293 353 -0.3876 -290 357 -0.3882 -0.0006 -0.0246

46 -230 275 -0.3030 -224 277 -0.3006 0.0024 -0.0240

48 -95 134 -0.1374 -99 143 -0.1452 -0.0078 -0.0264

50 57 -10 0.0402 58 -3 0.0366 -0.0036 -0.0186

52 147 -120 0.1602 148 -105 0.1518 -0.0084 -0.0150

54 86 -61 0.0882 93 -58 0.0906 0.0024 -0.0066

56 -117 153 -0.1620 -104 150 -0.1524 0.0096 -0.0090

58 -243 299 -0.3252 -239 301 -0.3240 0.0012 -0.0186

60 -324 367 -0.4146 -319 370 -0.4134 0.0012 -0.0198

62 -439 483 -0.5532 -437 488 -0.5550 -0.0018 -0.0210

64 -417 481 -0.5388 -416 482 -0.5388 0.0000 -0.0192

66 -471 533 -0.6024 -470 535 -0.6030 -0.0006 -0.0192

68 -453 487 -0.5640 -449 489 -0.5628 0.0012 -0.0186

70 -771 791 -0.9372 -765 788 -0.9318 0.0054 -0.0198

72 -973 1004 -1.1862 -970 1008 -1.1868 -0.0006 -0.0252

74 -1161 1209 -1.4220 -1159 1212 -1.4226 -0.0006 -0.0246

76 -1022 1052 -1.2444 -1039 1065 -1.2624 -0.0180 -0.0240

78 -306 318 -0.3744 -318 328 -0.3876 -0.0132 -0.0060

Page 5 11/17/2009 1:38:06 PM



CUFTVA

SI-15B

11/17/2009 1:38:06 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:54 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -157 189 -0.2076 -149 185 -0.2004 0.0072 0.0072

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 6 11/17/2009 1:38:06 PM



CUFTVA

SI-15B

12/7/2009 12:25:39 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:54 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -105 158 -0.1578 -96 156 -0.1512 0.0066 0.0546

4 -86 136 -0.1332 -71 138 -0.1254 0.0078 0.0480

6 -61 107 -0.1008 -44 109 -0.0918 0.0090 0.0402

8 -34 88 -0.0732 -23 91 -0.0684 0.0048 0.0312

10 -47 106 -0.0918 -38 109 -0.0882 0.0036 0.0264

12 -66 117 -0.1098 -63 121 -0.1104 -0.0006 0.0228

14 -101 162 -0.1578 -97 160 -0.1542 0.0036 0.0234

16 -171 231 -0.2412 -167 234 -0.2406 0.0006 0.0198

18 -185 248 -0.2598 -180 251 -0.2586 0.0012 0.0192

20 -213 274 -0.2922 -209 279 -0.2928 -0.0006 0.0180

22 -236 293 -0.3174 -231 295 -0.3156 0.0018 0.0186

24 -268 331 -0.3594 -265 329 -0.3564 0.0030 0.0168

26 -329 389 -0.4308 -327 393 -0.4320 -0.0012 0.0138

28 -359 422 -0.4686 -352 422 -0.4644 0.0042 0.0150

30 -387 449 -0.5016 -383 451 -0.5004 0.0012 0.0108

32 -399 454 -0.5118 -392 454 -0.5076 0.0042 0.0096

34 -401 462 -0.5178 -401 469 -0.5220 -0.0042 0.0054

36 -368 429 -0.4782 -363 429 -0.4752 0.0030 0.0096

38 -350 410 -0.4560 -345 411 -0.4536 0.0024 0.0066

40 -386 446 -0.4992 -381 446 -0.4962 0.0030 0.0042

42 -372 417 -0.4734 -366 418 -0.4704 0.0030 0.0012

44 -293 353 -0.3876 -291 357 -0.3888 -0.0012 -0.0018

46 -230 275 -0.3030 -226 274 -0.3000 0.0030 -0.0006

48 -95 134 -0.1374 -103 141 -0.1464 -0.0090 -0.0036

50 57 -10 0.0402 62 -6 0.0408 0.0006 0.0054

52 147 -120 0.1602 146 -106 0.1512 -0.0090 0.0048

54 86 -61 0.0882 89 -56 0.0870 -0.0012 0.0138

56 -117 153 -0.1620 -109 157 -0.1596 0.0024 0.0150

58 -243 299 -0.3252 -238 301 -0.3234 0.0018 0.0126

60 -324 367 -0.4146 -318 369 -0.4122 0.0024 0.0108

62 -439 483 -0.5532 -435 488 -0.5538 -0.0006 0.0084

64 -417 481 -0.5388 -414 482 -0.5376 0.0012 0.0090

66 -471 533 -0.6024 -466 534 -0.6000 0.0024 0.0078

68 -453 487 -0.5640 -450 489 -0.5634 0.0006 0.0054

70 -771 791 -0.9372 -767 790 -0.9342 0.0030 0.0048

72 -973 1004 -1.1862 -970 1006 -1.1856 0.0006 0.0018

74 -1161 1209 -1.4220 -1159 1211 -1.4220 0.0000 0.0012

76 -1022 1052 -1.2444 -1030 1057 -1.2522 -0.0078 0.0012

78 -306 318 -0.3744 -301 325 -0.3756 -0.0012 0.0090
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CUFTVA

SI-15B

12/7/2009 12:25:39 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 12:56:14 PM

DATE PRINTED 12/8/2009 10:57:54 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -157 189 -0.2076 -154 175 -0.1974 0.0102 0.0102

82 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 8 12/7/2009 12:25:39 PM
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CUFTVA

SI-21A

11/5/2009 11:09:26 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:49:26 PM

DATE PRINTED 12/8/2009 10:58:29 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 138 -126 0.1584 138 -125 0.1578 -0.0006 -0.0018

4 117 -105 0.1332 118 -105 0.1338 0.0006 -0.0012

6 120 -107 0.1362 121 -107 0.1368 0.0006 -0.0018

8 116 -103 0.1314 117 -104 0.1326 0.0012 -0.0024

10 176 -166 0.2052 178 -165 0.2058 0.0006 -0.0036

12 221 -209 0.2580 223 -209 0.2592 0.0012 -0.0042

14 297 -285 0.3492 298 -284 0.3492 0.0000 -0.0054

16 401 -391 0.4752 401 -389 0.4740 -0.0012 -0.0054

18 494 -482 0.5856 494 -481 0.5850 -0.0006 -0.0042

20 537 -528 0.6390 538 -526 0.6384 -0.0006 -0.0036

22 550 -538 0.6528 551 -538 0.6534 0.0006 -0.0030

24 557 -547 0.6624 559 -546 0.6630 0.0006 -0.0036

26 558 -547 0.6630 558 -545 0.6618 -0.0012 -0.0042

28 570 -558 0.6768 571 -557 0.6768 0.0000 -0.0030

30 595 -586 0.7086 597 -585 0.7092 0.0006 -0.0030

32 654 -642 0.7776 655 -641 0.7776 0.0000 -0.0036

34 686 -676 0.8172 687 -675 0.8172 0.0000 -0.0036

36 678 -667 0.8070 680 -667 0.8082 0.0012 -0.0036

38 587 -575 0.6972 586 -572 0.6948 -0.0024 -0.0048

40 589 -579 0.7008 590 -579 0.7014 0.0006 -0.0024

42 609 -597 0.7236 609 -595 0.7224 -0.0012 -0.0030

44 640 -627 0.7602 639 -625 0.7584 -0.0018 -0.0018

46 683 -673 0.8136 685 -671 0.8136 0.0000 0.0000

48 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/5/2009 11:09:26 AM



CUFTVA

SI-21A

11/17/2009 2:44:50 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:49:26 PM

DATE PRINTED 12/8/2009 10:58:29 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 138 -126 0.1584 137 -126 0.1578 -0.0006 -0.0186

4 117 -105 0.1332 116 -105 0.1326 -0.0006 -0.0180

6 120 -107 0.1362 120 -109 0.1374 0.0012 -0.0174

8 116 -103 0.1314 115 -103 0.1308 -0.0006 -0.0186

10 176 -166 0.2052 175 -166 0.2046 -0.0006 -0.0180

12 221 -209 0.2580 221 -209 0.2580 0.0000 -0.0174

14 297 -285 0.3492 295 -285 0.3480 -0.0012 -0.0174

16 401 -391 0.4752 399 -387 0.4716 -0.0036 -0.0162

18 494 -482 0.5856 494 -481 0.5850 -0.0006 -0.0126

20 537 -528 0.6390 537 -526 0.6378 -0.0012 -0.0120

22 550 -538 0.6528 550 -538 0.6528 0.0000 -0.0108

24 557 -547 0.6624 558 -546 0.6624 0.0000 -0.0108

26 558 -547 0.6630 557 -545 0.6612 -0.0018 -0.0108

28 570 -558 0.6768 569 -563 0.6792 0.0024 -0.0090

30 595 -586 0.7086 594 -581 0.7050 -0.0036 -0.0114

32 654 -642 0.7776 653 -642 0.7770 -0.0006 -0.0078

34 686 -676 0.8172 686 -675 0.8166 -0.0006 -0.0072

36 678 -667 0.8070 679 -666 0.8070 0.0000 -0.0066

38 587 -575 0.6972 585 -573 0.6948 -0.0024 -0.0066

40 589 -579 0.7008 588 -580 0.7008 0.0000 -0.0042

42 609 -597 0.7236 607 -596 0.7218 -0.0018 -0.0042

44 640 -627 0.7602 639 -625 0.7584 -0.0018 -0.0024

46 683 -673 0.8136 684 -671 0.8130 -0.0006 -0.0006

48 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/17/2009 2:44:50 PM



CUFTVA

SI-21A

12/7/2009 1:16:21 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:49:26 PM

DATE PRINTED 12/8/2009 10:58:29 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 138 -126 0.1584 137 -126 0.1578 -0.0006 -0.0276

4 117 -105 0.1332 115 -106 0.1326 -0.0006 -0.0270

6 120 -107 0.1362 119 -109 0.1368 0.0006 -0.0264

8 116 -103 0.1314 114 -104 0.1308 -0.0006 -0.0270

10 176 -166 0.2052 175 -165 0.2040 -0.0012 -0.0264

12 221 -209 0.2580 221 -210 0.2586 0.0006 -0.0252

14 297 -285 0.3492 295 -286 0.3486 -0.0006 -0.0258

16 401 -391 0.4752 399 -390 0.4734 -0.0018 -0.0252

18 494 -482 0.5856 493 -481 0.5844 -0.0012 -0.0234

20 537 -528 0.6390 535 -526 0.6366 -0.0024 -0.0222

22 550 -538 0.6528 549 -538 0.6522 -0.0006 -0.0198

24 557 -547 0.6624 557 -546 0.6618 -0.0006 -0.0192

26 558 -547 0.6630 555 -546 0.6606 -0.0024 -0.0186

28 570 -558 0.6768 569 -558 0.6762 -0.0006 -0.0162

30 595 -586 0.7086 594 -582 0.7056 -0.0030 -0.0156

32 654 -642 0.7776 653 -642 0.7770 -0.0006 -0.0126

34 686 -676 0.8172 685 -675 0.8160 -0.0012 -0.0120

36 678 -667 0.8070 678 -667 0.8070 0.0000 -0.0108

38 587 -575 0.6972 581 -574 0.6930 -0.0042 -0.0108

40 589 -579 0.7008 588 -578 0.6996 -0.0012 -0.0066

42 609 -597 0.7236 607 -596 0.7218 -0.0018 -0.0054

44 640 -627 0.7602 637 -625 0.7572 -0.0030 -0.0036

46 683 -673 0.8136 683 -672 0.8130 -0.0006 -0.0006

48 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-21A

11/5/2009 11:09:26 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:49:26 PM

DATE PRINTED 12/8/2009 10:58:38 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -57 119 -0.1056 -57 119 -0.1056 0.0000 0.0192

4 3 59 -0.0336 4 61 -0.0342 -0.0006 0.0192

6 59 -3 0.0372 61 -5 0.0396 0.0024 0.0198

8 82 -34 0.0696 86 -32 0.0708 0.0012 0.0174

10 140 -81 0.1326 142 -81 0.1338 0.0012 0.0162

12 169 -104 0.1638 170 -104 0.1644 0.0006 0.0150

14 188 -127 0.1890 190 -126 0.1896 0.0006 0.0144

16 182 -121 0.1818 183 -121 0.1824 0.0006 0.0138

18 151 -101 0.1512 153 -101 0.1524 0.0012 0.0132

20 164 -102 0.1596 163 -103 0.1596 0.0000 0.0120

22 187 -122 0.1854 191 -123 0.1884 0.0030 0.0120

24 223 -160 0.2298 226 -161 0.2322 0.0024 0.0090

26 246 -185 0.2586 247 -190 0.2622 0.0036 0.0066

28 263 -214 0.2862 265 -215 0.2880 0.0018 0.0030

30 312 -254 0.3396 313 -255 0.3408 0.0012 0.0012

32 350 -286 0.3816 353 -285 0.3828 0.0012 0.0000

34 359 -296 0.3930 361 -295 0.3936 0.0006 -0.0012

36 367 -305 0.4032 369 -302 0.4026 -0.0006 -0.0018

38 355 -302 0.3942 355 -304 0.3954 0.0012 -0.0012

40 353 -298 0.3906 357 -298 0.3930 0.0024 -0.0024

42 384 -321 0.4230 385 -321 0.4236 0.0006 -0.0048

44 388 -339 0.4362 382 -338 0.4320 -0.0042 -0.0054

46 255 -220 0.2850 254 -219 0.2838 -0.0012 -0.0012

48 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-21A

11/17/2009 2:44:50 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:49:26 PM

DATE PRINTED 12/8/2009 10:58:38 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -57 119 -0.1056 -53 120 -0.1038 0.0018 0.0222

4 3 59 -0.0336 3 62 -0.0354 -0.0018 0.0204

6 59 -3 0.0372 63 -2 0.0390 0.0018 0.0222

8 82 -34 0.0696 88 -30 0.0708 0.0012 0.0204

10 140 -81 0.1326 145 -78 0.1338 0.0012 0.0192

12 169 -104 0.1638 172 -101 0.1638 0.0000 0.0180

14 188 -127 0.1890 193 -122 0.1890 0.0000 0.0180

16 182 -121 0.1818 185 -121 0.1836 0.0018 0.0180

18 151 -101 0.1512 156 -99 0.1530 0.0018 0.0162

20 164 -102 0.1596 166 -99 0.1590 -0.0006 0.0144

22 187 -122 0.1854 193 -122 0.1890 0.0036 0.0150

24 223 -160 0.2298 227 -157 0.2304 0.0006 0.0114

26 246 -185 0.2586 248 -186 0.2604 0.0018 0.0108

28 263 -214 0.2862 267 -210 0.2862 0.0000 0.0090

30 312 -254 0.3396 313 -253 0.3396 0.0000 0.0090

32 350 -286 0.3816 354 -282 0.3816 0.0000 0.0090

34 359 -296 0.3930 362 -293 0.3930 0.0000 0.0090

36 367 -305 0.4032 370 -299 0.4014 -0.0018 0.0090

38 355 -302 0.3942 361 -302 0.3978 0.0036 0.0108

40 353 -298 0.3906 360 -296 0.3936 0.0030 0.0072

42 384 -321 0.4230 389 -321 0.4260 0.0030 0.0042

44 388 -339 0.4362 384 -337 0.4326 -0.0036 0.0012

46 255 -220 0.2850 254 -229 0.2898 0.0048 0.0048

48 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/17/2009 2:44:50 PM



CUFTVA

SI-21A

12/7/2009 1:16:21 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:49:26 PM

DATE PRINTED 12/8/2009 10:58:39 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -57 119 -0.1056 -54 121 -0.1050 0.0006 0.0252

4 3 59 -0.0336 5 61 -0.0336 0.0000 0.0246

6 59 -3 0.0372 62 -1 0.0378 0.0006 0.0246

8 82 -34 0.0696 87 -30 0.0702 0.0006 0.0240

10 140 -81 0.1326 145 -78 0.1338 0.0012 0.0234

12 169 -104 0.1638 171 -101 0.1632 -0.0006 0.0222

14 188 -127 0.1890 192 -124 0.1896 0.0006 0.0228

16 182 -121 0.1818 186 -119 0.1830 0.0012 0.0222

18 151 -101 0.1512 155 -99 0.1524 0.0012 0.0210

20 164 -102 0.1596 166 -103 0.1614 0.0018 0.0198

22 187 -122 0.1854 192 -121 0.1878 0.0024 0.0180

24 223 -160 0.2298 227 -157 0.2304 0.0006 0.0156

26 246 -185 0.2586 249 -185 0.2604 0.0018 0.0150

28 263 -214 0.2862 267 -210 0.2862 0.0000 0.0132

30 312 -254 0.3396 315 -251 0.3396 0.0000 0.0132

32 350 -286 0.3816 354 -283 0.3822 0.0006 0.0132

34 359 -296 0.3930 362 -293 0.3930 0.0000 0.0126

36 367 -305 0.4032 367 -299 0.3996 -0.0036 0.0126

38 355 -302 0.3942 361 -302 0.3978 0.0036 0.0162

40 353 -298 0.3906 359 -298 0.3942 0.0036 0.0126

42 384 -321 0.4230 387 -318 0.4230 0.0000 0.0090

44 388 -339 0.4362 397 -339 0.4416 0.0054 0.0090

46 255 -220 0.2850 259 -222 0.2886 0.0036 0.0036

48 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-21B

10/20/2009 12:22:40 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:22 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 714 -702 0.8496 721 -711 0.8592 0.0096 -0.0162

4 491 -476 0.5802 488 -477 0.5790 -0.0012 -0.0258

6 375 -362 0.4422 373 -364 0.4422 0.0000 -0.0246

8 301 -284 0.3510 297 -286 0.3498 -0.0012 -0.0246

10 251 -239 0.2940 250 -240 0.2940 0.0000 -0.0234

12 220 -205 0.2550 218 -209 0.2562 0.0012 -0.0234

14 122 -109 0.1386 119 -110 0.1374 -0.0012 -0.0246

16 43 -30 0.0438 40 -30 0.0420 -0.0018 -0.0234

18 50 -36 0.0516 49 -38 0.0522 0.0006 -0.0216

20 75 -65 0.0840 72 -63 0.0810 -0.0030 -0.0222

22 17 -3 0.0120 13 -3 0.0096 -0.0024 -0.0192

24 -93 106 -0.1194 -99 109 -0.1248 -0.0054 -0.0168

26 -127 141 -0.1608 -125 135 -0.1560 0.0048 -0.0114

28 -206 222 -0.2568 -202 216 -0.2508 0.0060 -0.0162

30 -288 300 -0.3528 -291 299 -0.3540 -0.0012 -0.0222

32 -330 345 -0.4050 -337 347 -0.4104 -0.0054 -0.0210

34 -307 319 -0.3756 -311 320 -0.3786 -0.0030 -0.0156

36 -344 357 -0.4206 -349 359 -0.4248 -0.0042 -0.0126

38 -447 463 -0.5460 -442 455 -0.5382 0.0078 -0.0084

40 -358 369 -0.4362 -358 367 -0.4350 0.0012 -0.0162

42 -362 377 -0.4434 -369 380 -0.4494 -0.0060 -0.0174

44 -358 372 -0.4380 -361 370 -0.4386 -0.0006 -0.0114

46 -342 355 -0.4182 -345 354 -0.4194 -0.0012 -0.0108

48 -411 426 -0.5022 -414 426 -0.5040 -0.0018 -0.0096

50 -435 447 -0.5292 -438 446 -0.5304 -0.0012 -0.0078

52 -525 540 -0.6390 -528 539 -0.6402 -0.0012 -0.0066

54 -589 603 -0.7152 -593 602 -0.7170 -0.0018 -0.0054

56 -515 526 -0.6246 -515 524 -0.6234 0.0012 -0.0036

58 -489 505 -0.5964 -491 504 -0.5970 -0.0006 -0.0048

60 -490 503 -0.5958 -498 506 -0.6024 -0.0066 -0.0042

62 -498 511 -0.6054 -496 506 -0.6012 0.0042 0.0024

64 -440 455 -0.5370 -442 453 -0.5370 0.0000 -0.0018

66 -308 321 -0.3774 -309 318 -0.3762 0.0012 -0.0018

68 -190 205 -0.2370 -191 204 -0.2370 0.0000 -0.0030

70 -93 105 -0.1188 -97 105 -0.1212 -0.0024 -0.0030

72 -9 23 -0.0192 -11 21 -0.0192 0.0000 -0.0006

74 83 -70 0.0918 83 -71 0.0924 0.0006 -0.0006

76 146 -131 0.1662 143 -132 0.1650 -0.0012 -0.0012

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-21B

11/5/2009 11:21:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:22 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 714 -702 0.8496 721 -707 0.8568 0.0072 -0.0204

4 491 -476 0.5802 490 -474 0.5784 -0.0018 -0.0276

6 375 -362 0.4422 374 -361 0.4410 -0.0012 -0.0258

8 301 -284 0.3510 299 -282 0.3486 -0.0024 -0.0246

10 251 -239 0.2940 251 -238 0.2934 -0.0006 -0.0222

12 220 -205 0.2550 221 -206 0.2562 0.0012 -0.0216

14 122 -109 0.1386 122 -107 0.1374 -0.0012 -0.0228

16 43 -30 0.0438 42 -29 0.0426 -0.0012 -0.0216

18 50 -36 0.0516 53 -37 0.0540 0.0024 -0.0204

20 75 -65 0.0840 74 -62 0.0816 -0.0024 -0.0228

22 17 -3 0.0120 14 0 0.0084 -0.0036 -0.0204

24 -93 106 -0.1194 -97 112 -0.1254 -0.0060 -0.0168

26 -127 141 -0.1608 -122 137 -0.1554 0.0054 -0.0108

28 -206 222 -0.2568 -201 218 -0.2514 0.0054 -0.0162

30 -288 300 -0.3528 -289 302 -0.3546 -0.0018 -0.0216

32 -330 345 -0.4050 -335 350 -0.4110 -0.0060 -0.0198

34 -307 319 -0.3756 -309 323 -0.3792 -0.0036 -0.0138

36 -344 357 -0.4206 -348 363 -0.4266 -0.0060 -0.0102

38 -447 463 -0.5460 -439 457 -0.5376 0.0084 -0.0042

40 -358 369 -0.4362 -355 368 -0.4338 0.0024 -0.0126

42 -362 377 -0.4434 -368 382 -0.4500 -0.0066 -0.0150

44 -358 372 -0.4380 -358 373 -0.4386 -0.0006 -0.0084

46 -342 355 -0.4182 -343 357 -0.4200 -0.0018 -0.0078

48 -411 426 -0.5022 -413 428 -0.5046 -0.0024 -0.0060

50 -435 447 -0.5292 -436 449 -0.5310 -0.0018 -0.0036

52 -525 540 -0.6390 -526 542 -0.6408 -0.0018 -0.0018

54 -589 603 -0.7152 -590 605 -0.7170 -0.0018 0.0000

56 -515 526 -0.6246 -513 527 -0.6240 0.0006 0.0018

58 -489 505 -0.5964 -489 506 -0.5970 -0.0006 0.0012

60 -490 503 -0.5958 -495 509 -0.6024 -0.0066 0.0018

62 -498 511 -0.6054 -492 506 -0.5988 0.0066 0.0084

64 -440 455 -0.5370 -439 454 -0.5358 0.0012 0.0018

66 -308 321 -0.3774 -306 320 -0.3756 0.0018 0.0006

68 -190 205 -0.2370 -189 206 -0.2370 0.0000 -0.0012

70 -93 105 -0.1188 -94 107 -0.1206 -0.0018 -0.0012

72 -9 23 -0.0192 -8 23 -0.0186 0.0006 0.0006

74 83 -70 0.0918 85 -69 0.0924 0.0006 0.0000

76 146 -131 0.1662 146 -130 0.1656 -0.0006 -0.0006

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-21B

11/17/2009 2:55:49 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:22 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 714 -702 0.8496 719 -708 0.8562 0.0066 -0.0156

4 491 -476 0.5802 490 -476 0.5796 -0.0006 -0.0222

6 375 -362 0.4422 375 -362 0.4422 0.0000 -0.0216

8 301 -284 0.3510 301 -285 0.3516 0.0006 -0.0216

10 251 -239 0.2940 251 -238 0.2934 -0.0006 -0.0222

12 220 -205 0.2550 221 -207 0.2568 0.0018 -0.0216

14 122 -109 0.1386 122 -109 0.1386 0.0000 -0.0234

16 43 -30 0.0438 42 -30 0.0432 -0.0006 -0.0234

18 50 -36 0.0516 52 -38 0.0540 0.0024 -0.0228

20 75 -65 0.0840 73 -62 0.0810 -0.0030 -0.0252

22 17 -3 0.0120 14 -2 0.0096 -0.0024 -0.0222

24 -93 106 -0.1194 -97 109 -0.1236 -0.0042 -0.0198

26 -127 141 -0.1608 -122 135 -0.1542 0.0066 -0.0156

28 -206 222 -0.2568 -199 216 -0.2490 0.0078 -0.0222

30 -288 300 -0.3528 -288 299 -0.3522 0.0006 -0.0300

32 -330 345 -0.4050 -335 349 -0.4104 -0.0054 -0.0306

34 -307 319 -0.3756 -310 323 -0.3798 -0.0042 -0.0252

36 -344 357 -0.4206 -348 360 -0.4248 -0.0042 -0.0210

38 -447 463 -0.5460 -440 456 -0.5376 0.0084 -0.0168

40 -358 369 -0.4362 -357 368 -0.4350 0.0012 -0.0252

42 -362 377 -0.4434 -367 382 -0.4494 -0.0060 -0.0264

44 -358 372 -0.4380 -359 373 -0.4392 -0.0012 -0.0204

46 -342 355 -0.4182 -343 355 -0.4188 -0.0006 -0.0192

48 -411 426 -0.5022 -411 426 -0.5022 0.0000 -0.0186

50 -435 447 -0.5292 -435 446 -0.5286 0.0006 -0.0186

52 -525 540 -0.6390 -524 539 -0.6378 0.0012 -0.0192

54 -589 603 -0.7152 -590 605 -0.7170 -0.0018 -0.0204

56 -515 526 -0.6246 -515 528 -0.6258 -0.0012 -0.0186

58 -489 505 -0.5964 -490 505 -0.5970 -0.0006 -0.0174

60 -490 503 -0.5958 -499 510 -0.6054 -0.0096 -0.0168

62 -498 511 -0.6054 -493 505 -0.5988 0.0066 -0.0072

64 -440 455 -0.5370 -441 455 -0.5376 -0.0006 -0.0138

66 -308 321 -0.3774 -309 323 -0.3792 -0.0018 -0.0132

68 -190 205 -0.2370 -190 207 -0.2382 -0.0012 -0.0114

70 -93 105 -0.1188 -97 108 -0.1230 -0.0042 -0.0102

72 -9 23 -0.0192 -10 25 -0.0210 -0.0018 -0.0060

74 83 -70 0.0918 83 -68 0.0906 -0.0012 -0.0042

76 146 -131 0.1662 143 -129 0.1632 -0.0030 -0.0030

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:55:49 PM



CUFTVA

SI-21B

12/7/2009 1:02:35 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:23 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 714 -702 0.8496 717 -711 0.8568 0.0072 0.0048

4 491 -476 0.5802 486 -479 0.5790 -0.0012 -0.0024

6 375 -362 0.4422 374 -364 0.4428 0.0006 -0.0012

8 301 -284 0.3510 298 -286 0.3504 -0.0006 -0.0018

10 251 -239 0.2940 250 -240 0.2940 0.0000 -0.0012

12 220 -205 0.2550 219 -210 0.2574 0.0024 -0.0012

14 122 -109 0.1386 121 -111 0.1392 0.0006 -0.0036

16 43 -30 0.0438 41 -31 0.0432 -0.0006 -0.0042

18 50 -36 0.0516 51 -40 0.0546 0.0030 -0.0036

20 75 -65 0.0840 71 -63 0.0804 -0.0036 -0.0066

22 17 -3 0.0120 13 -2 0.0090 -0.0030 -0.0030

24 -93 106 -0.1194 -98 110 -0.1248 -0.0054 0.0000

26 -127 141 -0.1608 -123 133 -0.1536 0.0072 0.0054

28 -206 222 -0.2568 -200 215 -0.2490 0.0078 -0.0018

30 -288 300 -0.3528 -289 300 -0.3534 -0.0006 -0.0096

32 -330 345 -0.4050 -336 347 -0.4098 -0.0048 -0.0090

34 -307 319 -0.3756 -311 320 -0.3786 -0.0030 -0.0042

36 -344 357 -0.4206 -350 359 -0.4254 -0.0048 -0.0012

38 -447 463 -0.5460 -441 454 -0.5370 0.0090 0.0036

40 -358 369 -0.4362 -357 365 -0.4332 0.0030 -0.0054

42 -362 377 -0.4434 -369 379 -0.4488 -0.0054 -0.0084

44 -358 372 -0.4380 -360 370 -0.4380 0.0000 -0.0030

46 -342 355 -0.4182 -343 354 -0.4182 0.0000 -0.0030

48 -411 426 -0.5022 -413 425 -0.5028 -0.0006 -0.0030

50 -435 447 -0.5292 -437 446 -0.5298 -0.0006 -0.0024

52 -525 540 -0.6390 -526 539 -0.6390 0.0000 -0.0018

54 -589 603 -0.7152 -592 602 -0.7164 -0.0012 -0.0018

56 -515 526 -0.6246 -515 523 -0.6228 0.0018 -0.0006

58 -489 505 -0.5964 -492 503 -0.5970 -0.0006 -0.0024

60 -490 503 -0.5958 -501 509 -0.6060 -0.0102 -0.0018

62 -498 511 -0.6054 -492 502 -0.5964 0.0090 0.0084

64 -440 455 -0.5370 -442 453 -0.5370 0.0000 -0.0006

66 -308 321 -0.3774 -309 318 -0.3762 0.0012 -0.0006

68 -190 205 -0.2370 -192 202 -0.2364 0.0006 -0.0018

70 -93 105 -0.1188 -97 105 -0.1212 -0.0024 -0.0024

72 -9 23 -0.0192 -11 21 -0.0192 0.0000 0.0000

74 83 -70 0.0918 83 -72 0.0930 0.0012 0.0000

76 146 -131 0.1662 142 -133 0.1650 -0.0012 -0.0012

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-21B

10/20/2009 12:22:40 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:31 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 148 -94 0.1452 139 -79 0.1308 -0.0144 -0.0072

4 205 -154 0.2154 216 -153 0.2214 0.0060 0.0072

6 181 -124 0.1830 185 -125 0.1860 0.0030 0.0012

8 50 -8 0.0348 56 -9 0.0390 0.0042 -0.0018

10 6 51 -0.0270 5 50 -0.0270 0.0000 -0.0060

12 33 34 -0.0006 34 33 0.0006 0.0012 -0.0060

14 47 15 0.0192 43 17 0.0156 -0.0036 -0.0072

16 88 -29 0.0702 91 -33 0.0744 0.0042 -0.0036

18 89 -37 0.0756 92 -39 0.0786 0.0030 -0.0078

20 64 -6 0.0420 67 -9 0.0456 0.0036 -0.0108

22 0 63 0.0000 1 61 -0.0360 0.0000 -0.0144

24 -69 132 -0.1206 -70 132 -0.1212 -0.0006 -0.0144

26 -101 162 -0.1578 -101 162 -0.1578 0.0000 -0.0138

28 -137 189 -0.1956 -136 189 -0.1950 0.0006 -0.0138

30 -159 217 -0.2256 -160 217 -0.2262 -0.0006 -0.0144

32 -168 235 -0.2418 -170 237 -0.2442 -0.0024 -0.0138

34 -168 231 -0.2394 -168 231 -0.2394 0.0000 -0.0114

36 -182 243 -0.2550 -182 241 -0.2538 0.0012 -0.0114

38 -245 294 -0.3234 -250 298 -0.3288 -0.0054 -0.0126

40 -186 233 -0.2514 -191 237 -0.2568 -0.0054 -0.0072

42 -54 104 -0.0948 -48 105 -0.0918 0.0030 -0.0018

44 54 5 0.0294 53 6 0.0282 -0.0012 -0.0048

46 126 -70 0.1176 125 -71 0.1176 0.0000 -0.0036

48 149 -94 0.1458 147 -94 0.1446 -0.0012 -0.0036

50 106 -47 0.0918 104 -48 0.0912 -0.0006 -0.0024

52 69 -2 0.0426 67 -2 0.0414 -0.0012 -0.0018

54 115 -58 0.1038 115 -59 0.1044 0.0006 -0.0006

56 210 -147 0.2142 210 -148 0.2148 0.0006 -0.0012

58 109 -57 0.0996 108 -59 0.1002 0.0006 -0.0018

60 72 -18 0.0540 75 -17 0.0552 0.0012 -0.0024

62 46 19 0.0162 46 19 0.0162 0.0000 -0.0036

64 21 39 -0.0108 21 41 -0.0120 -0.0012 -0.0036

66 30 30 0.0000 30 31 -0.0006 0.0000 -0.0024

68 -12 59 -0.0426 -11 59 -0.0420 0.0006 -0.0024

70 -33 91 -0.0744 -34 91 -0.0750 -0.0006 -0.0030

72 -10 77 -0.0522 -13 76 -0.0534 -0.0012 -0.0024

74 41 23 0.0108 39 21 0.0108 0.0000 -0.0012

76 89 -58 0.0882 87 -58 0.0870 -0.0012 -0.0012

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-21B

11/5/2009 11:21:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:31 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 148 -94 0.1452 141 -79 0.1320 -0.0132 -0.0162

4 205 -154 0.2154 217 -150 0.2202 0.0048 -0.0030

6 181 -124 0.1830 182 -123 0.1830 0.0000 -0.0078

8 50 -8 0.0348 56 -6 0.0372 0.0024 -0.0078

10 6 51 -0.0270 6 50 -0.0264 0.0006 -0.0102

12 33 34 -0.0006 34 35 -0.0006 0.0000 -0.0108

14 47 15 0.0192 46 19 0.0162 -0.0030 -0.0108

16 88 -29 0.0702 90 -34 0.0744 0.0042 -0.0078

18 89 -37 0.0756 90 -39 0.0774 0.0018 -0.0120

20 64 -6 0.0420 66 -10 0.0456 0.0036 -0.0138

22 0 63 0.0000 -1 63 -0.0384 0.0000 -0.0174

24 -69 132 -0.1206 -71 134 -0.1230 -0.0024 -0.0174

26 -101 162 -0.1578 -101 162 -0.1578 0.0000 -0.0150

28 -137 189 -0.1956 -138 190 -0.1968 -0.0012 -0.0150

30 -159 217 -0.2256 -161 218 -0.2274 -0.0018 -0.0138

32 -168 235 -0.2418 -170 237 -0.2442 -0.0024 -0.0120

34 -168 231 -0.2394 -167 232 -0.2394 0.0000 -0.0096

36 -182 243 -0.2550 -183 243 -0.2556 -0.0006 -0.0096

38 -245 294 -0.3234 -251 300 -0.3306 -0.0072 -0.0090

40 -186 233 -0.2514 -188 240 -0.2568 -0.0054 -0.0018

42 -54 104 -0.0948 -47 102 -0.0894 0.0054 0.0036

44 54 5 0.0294 55 7 0.0288 -0.0006 -0.0018

46 126 -70 0.1176 128 -72 0.1200 0.0024 -0.0012

48 149 -94 0.1458 147 -96 0.1458 0.0000 -0.0036

50 106 -47 0.0918 105 -47 0.0912 -0.0006 -0.0036

52 69 -2 0.0426 69 -2 0.0426 0.0000 -0.0030

54 115 -58 0.1038 118 -66 0.1104 0.0066 -0.0030

56 210 -147 0.2142 209 -147 0.2136 -0.0006 -0.0096

58 109 -57 0.0996 107 -59 0.0996 0.0000 -0.0090

60 72 -18 0.0540 74 -17 0.0546 0.0006 -0.0090

62 46 19 0.0162 46 21 0.0150 -0.0012 -0.0096

64 21 39 -0.0108 21 43 -0.0132 -0.0024 -0.0084

66 30 30 0.0000 30 31 -0.0006 0.0000 -0.0060

68 -12 59 -0.0426 -11 62 -0.0438 -0.0012 -0.0060

70 -33 91 -0.0744 -34 92 -0.0756 -0.0012 -0.0048

72 -10 77 -0.0522 -13 77 -0.0540 -0.0018 -0.0036

74 41 23 0.0108 42 22 0.0120 0.0012 -0.0018

76 89 -58 0.0882 83 -59 0.0852 -0.0030 -0.0030

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 11/5/2009 11:21:07 AM



CUFTVA

SI-21B

11/17/2009 2:55:49 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:32 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 148 -94 0.1452 138 -79 0.1302 -0.0150 0.0222

4 205 -154 0.2154 217 -153 0.2220 0.0066 0.0372

6 181 -124 0.1830 185 -125 0.1860 0.0030 0.0306

8 50 -8 0.0348 57 -9 0.0396 0.0048 0.0276

10 6 51 -0.0270 7 51 -0.0264 0.0006 0.0228

12 33 34 -0.0006 34 33 0.0006 0.0012 0.0222

14 47 15 0.0192 46 18 0.0168 -0.0024 0.0210

16 88 -29 0.0702 91 -32 0.0738 0.0036 0.0234

18 89 -37 0.0756 94 -39 0.0798 0.0042 0.0198

20 64 -6 0.0420 69 -8 0.0462 0.0042 0.0156

22 0 63 0.0000 2 61 -0.0354 0.0000 0.0114

24 -69 132 -0.1206 -70 133 -0.1218 -0.0012 0.0114

26 -101 162 -0.1578 -100 162 -0.1572 0.0006 0.0126

28 -137 189 -0.1956 -135 188 -0.1938 0.0018 0.0120

30 -159 217 -0.2256 -158 217 -0.2250 0.0006 0.0102

32 -168 235 -0.2418 -168 233 -0.2406 0.0012 0.0096

34 -168 231 -0.2394 -166 231 -0.2382 0.0012 0.0084

36 -182 243 -0.2550 -180 243 -0.2538 0.0012 0.0072

38 -245 294 -0.3234 -246 298 -0.3264 -0.0030 0.0060

40 -186 233 -0.2514 -190 238 -0.2568 -0.0054 0.0090

42 -54 104 -0.0948 -49 102 -0.0906 0.0042 0.0144

44 54 5 0.0294 54 7 0.0282 -0.0012 0.0102

46 126 -70 0.1176 126 -69 0.1170 -0.0006 0.0114

48 149 -94 0.1458 150 -94 0.1464 0.0006 0.0120

50 106 -47 0.0918 108 -50 0.0948 0.0030 0.0114

52 69 -2 0.0426 69 -1 0.0420 -0.0006 0.0084

54 115 -58 0.1038 114 -67 0.1086 0.0048 0.0090

56 210 -147 0.2142 211 -148 0.2154 0.0012 0.0042

58 109 -57 0.0996 112 -61 0.1038 0.0042 0.0030

60 72 -18 0.0540 78 -15 0.0558 0.0018 -0.0012

62 46 19 0.0162 49 19 0.0180 0.0018 -0.0030

64 21 39 -0.0108 22 42 -0.0120 -0.0012 -0.0048

66 30 30 0.0000 30 34 -0.0024 0.0000 -0.0036

68 -12 59 -0.0426 -8 59 -0.0402 0.0024 -0.0036

70 -33 91 -0.0744 -32 92 -0.0744 0.0000 -0.0060

72 -10 77 -0.0522 -12 78 -0.0540 -0.0018 -0.0060

74 41 23 0.0108 40 24 0.0096 -0.0012 -0.0042

76 89 -58 0.0882 87 -55 0.0852 -0.0030 -0.0030

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:55:49 PM



CUFTVA

SI-21B

12/7/2009 1:02:35 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 1:32:46 PM

DATE PRINTED 12/8/2009 10:59:32 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 148 -94 0.1452 140 -77 0.1302 -0.0150 -0.0312

4 205 -154 0.2154 217 -149 0.2196 0.0042 -0.0162

6 181 -124 0.1830 189 -122 0.1866 0.0036 -0.0204

8 50 -8 0.0348 58 -3 0.0366 0.0018 -0.0240

10 6 51 -0.0270 9 53 -0.0264 0.0006 -0.0258

12 33 34 -0.0006 35 37 -0.0012 -0.0006 -0.0264

14 47 15 0.0192 46 22 0.0144 -0.0048 -0.0258

16 88 -29 0.0702 92 -29 0.0726 0.0024 -0.0210

18 89 -37 0.0756 97 -35 0.0792 0.0036 -0.0234

20 64 -6 0.0420 70 -6 0.0456 0.0036 -0.0270

22 0 63 0.0000 3 63 -0.0360 0.0000 -0.0306

24 -69 132 -0.1206 -68 137 -0.1230 -0.0024 -0.0306

26 -101 162 -0.1578 -97 167 -0.1584 -0.0006 -0.0282

28 -137 189 -0.1956 -133 194 -0.1962 -0.0006 -0.0276

30 -159 217 -0.2256 -157 219 -0.2256 0.0000 -0.0270

32 -168 235 -0.2418 -166 239 -0.2430 -0.0012 -0.0270

34 -168 231 -0.2394 -164 236 -0.2400 -0.0006 -0.0258

36 -182 243 -0.2550 -178 247 -0.2550 0.0000 -0.0252

38 -245 294 -0.3234 -246 301 -0.3282 -0.0048 -0.0252

40 -186 233 -0.2514 -187 246 -0.2598 -0.0084 -0.0204

42 -54 104 -0.0948 -45 105 -0.0900 0.0048 -0.0120

44 54 5 0.0294 55 10 0.0270 -0.0024 -0.0168

46 126 -70 0.1176 127 -68 0.1170 -0.0006 -0.0144

48 149 -94 0.1458 151 -91 0.1452 -0.0006 -0.0138

50 106 -47 0.0918 108 -46 0.0924 0.0006 -0.0132

52 69 -2 0.0426 70 1 0.0414 -0.0012 -0.0138

54 115 -58 0.1038 118 -55 0.1038 0.0000 -0.0126

56 210 -147 0.2142 213 -144 0.2142 0.0000 -0.0126

58 109 -57 0.0996 111 -56 0.1002 0.0006 -0.0126

60 72 -18 0.0540 77 -13 0.0540 0.0000 -0.0132

62 46 19 0.0162 50 22 0.0168 0.0006 -0.0132

64 21 39 -0.0108 25 45 -0.0120 -0.0012 -0.0138

66 30 30 0.0000 29 35 -0.0036 0.0000 -0.0126

68 -12 59 -0.0426 -8 64 -0.0432 -0.0006 -0.0126

70 -33 91 -0.0744 -33 96 -0.0774 -0.0030 -0.0120

72 -10 77 -0.0522 -10 81 -0.0546 -0.0024 -0.0090

74 41 23 0.0108 42 26 0.0096 -0.0012 -0.0066

76 89 -58 0.0882 87 -51 0.0828 -0.0054 -0.0054

78 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 1:02:35 PM
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CUFTVA

SI-29A

9/15/2009 12:30:54 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:11 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 154 -152 0.1836 0.0204 0.0492

4 174 -161 0.2010 175 -169 0.2064 0.0054 0.0288

6 152 -137 0.1734 147 -141 0.1728 -0.0006 0.0234

8 80 -69 0.0894 76 -72 0.0888 -0.0006 0.0240

10 39 -23 0.0372 35 -28 0.0378 0.0006 0.0246

12 36 -27 0.0378 33 -30 0.0378 0.0000 0.0240

14 47 -35 0.0492 45 -40 0.0510 0.0018 0.0240

16 30 -18 0.0288 28 -22 0.0300 0.0012 0.0222

18 -14 25 -0.0234 -17 21 -0.0228 0.0006 0.0210

20 -91 103 -0.1164 -93 98 -0.1146 0.0018 0.0204

22 -201 209 -0.2460 -203 204 -0.2442 0.0018 0.0186

24 -294 308 -0.3612 -297 302 -0.3594 0.0018 0.0168

26 -347 357 -0.4224 -351 353 -0.4224 0.0000 0.0150

28 -315 325 -0.3840 -319 320 -0.3834 0.0006 0.0150

30 -251 262 -0.3078 -255 257 -0.3072 0.0006 0.0144

32 -198 205 -0.2418 -201 200 -0.2406 0.0012 0.0138

34 -153 162 -0.1890 -156 156 -0.1872 0.0018 0.0126

36 -129 139 -0.1608 -130 133 -0.1578 0.0030 0.0108

38 -128 139 -0.1602 -127 130 -0.1542 0.0060 0.0078

40 -168 181 -0.2094 -175 178 -0.2118 -0.0024 0.0018

42 -269 279 -0.3288 -274 276 -0.3300 -0.0012 0.0042

44 -236 248 -0.2904 -240 244 -0.2904 0.0000 0.0054

46 -189 202 -0.2346 -193 197 -0.2340 0.0006 0.0054

48 -186 197 -0.2298 -189 191 -0.2280 0.0018 0.0048

50 -169 181 -0.2100 -172 176 -0.2088 0.0012 0.0030

52 -97 107 -0.1224 -100 102 -0.1212 0.0012 0.0018

54 -1 15 -0.0096 -5 10 -0.0090 0.0006 0.0006

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 12:30:54 PM



CUFTVA

SI-29A

10/20/2009 12:43:03 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:11 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 157 -150 0.1842 0.0210 0.0576

4 174 -161 0.2010 179 -168 0.2082 0.0072 0.0366

6 152 -137 0.1734 149 -137 0.1716 -0.0018 0.0294

8 80 -69 0.0894 77 -68 0.0870 -0.0024 0.0312

10 39 -23 0.0372 39 -26 0.0390 0.0018 0.0336

12 36 -27 0.0378 36 -29 0.0390 0.0012 0.0318

14 47 -35 0.0492 49 -39 0.0528 0.0036 0.0306

16 30 -18 0.0288 31 -19 0.0300 0.0012 0.0270

18 -14 25 -0.0234 -14 24 -0.0228 0.0006 0.0258

20 -91 103 -0.1164 -90 102 -0.1152 0.0012 0.0252

22 -201 209 -0.2460 -200 209 -0.2454 0.0006 0.0240

24 -294 308 -0.3612 -294 308 -0.3612 0.0000 0.0234

26 -347 357 -0.4224 -349 357 -0.4236 -0.0012 0.0234

28 -315 325 -0.3840 -317 323 -0.3840 0.0000 0.0246

30 -251 262 -0.3078 -251 261 -0.3072 0.0006 0.0246

32 -198 205 -0.2418 -194 203 -0.2382 0.0036 0.0240

34 -153 162 -0.1890 -152 159 -0.1866 0.0024 0.0204

36 -129 139 -0.1608 -127 136 -0.1578 0.0030 0.0180

38 -128 139 -0.1602 -122 132 -0.1524 0.0078 0.0150

40 -168 181 -0.2094 -172 183 -0.2130 -0.0036 0.0072

42 -269 279 -0.3288 -270 279 -0.3294 -0.0006 0.0108

44 -236 248 -0.2904 -235 246 -0.2886 0.0018 0.0114

46 -189 202 -0.2346 -187 200 -0.2322 0.0024 0.0096

48 -186 197 -0.2298 -185 194 -0.2274 0.0024 0.0072

50 -169 181 -0.2100 -168 179 -0.2082 0.0018 0.0048

52 -97 107 -0.1224 -98 106 -0.1224 0.0000 0.0030

54 -1 15 -0.0096 2 13 -0.0066 0.0030 0.0030

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 12:43:03 PM



CUFTVA

SI-29A

11/17/2009 2:24:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:11 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 156 -154 0.1860 0.0228 0.0360

4 174 -161 0.2010 177 -172 0.2094 0.0084 0.0132

6 152 -137 0.1734 147 -139 0.1716 -0.0018 0.0048

8 80 -69 0.0894 73 -69 0.0852 -0.0042 0.0066

10 39 -23 0.0372 36 -29 0.0390 0.0018 0.0108

12 36 -27 0.0378 31 -29 0.0360 -0.0018 0.0090

14 47 -35 0.0492 45 -39 0.0504 0.0012 0.0108

16 30 -18 0.0288 28 -21 0.0294 0.0006 0.0096

18 -14 25 -0.0234 -17 21 -0.0228 0.0006 0.0090

20 -91 103 -0.1164 -91 98 -0.1134 0.0030 0.0084

22 -201 209 -0.2460 -202 205 -0.2442 0.0018 0.0054

24 -294 308 -0.3612 -296 302 -0.3588 0.0024 0.0036

26 -347 357 -0.4224 -347 351 -0.4188 0.0036 0.0012

28 -315 325 -0.3840 -319 322 -0.3846 -0.0006 -0.0024

30 -251 262 -0.3078 -256 261 -0.3102 -0.0024 -0.0018

32 -198 205 -0.2418 -202 202 -0.2424 -0.0006 0.0006

34 -153 162 -0.1890 -157 159 -0.1896 -0.0006 0.0012

36 -129 139 -0.1608 -130 134 -0.1584 0.0024 0.0018

38 -128 139 -0.1602 -126 130 -0.1536 0.0066 -0.0006

40 -168 181 -0.2094 -175 178 -0.2118 -0.0024 -0.0072

42 -269 279 -0.3288 -273 276 -0.3294 -0.0006 -0.0048

44 -236 248 -0.2904 -243 245 -0.2928 -0.0024 -0.0042

46 -189 202 -0.2346 -190 198 -0.2328 0.0018 -0.0018

48 -186 197 -0.2298 -189 193 -0.2292 0.0006 -0.0036

50 -169 181 -0.2100 -172 177 -0.2094 0.0006 -0.0042

52 -97 107 -0.1224 -102 107 -0.1254 -0.0030 -0.0048

54 -1 15 -0.0096 -5 14 -0.0114 -0.0018 -0.0018

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:24:32 PM



CUFTVA

SI-29A

12/7/2009 1:33:48 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:12 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 141 -131 0.1632 158 -154 0.1872 0.0240 0.0468

4 174 -161 0.2010 179 -171 0.2100 0.0090 0.0228

6 152 -137 0.1734 147 -138 0.1710 -0.0024 0.0138

8 80 -69 0.0894 74 -67 0.0846 -0.0048 0.0162

10 39 -23 0.0372 37 -27 0.0384 0.0012 0.0210

12 36 -27 0.0378 34 -27 0.0366 -0.0012 0.0198

14 47 -35 0.0492 46 -39 0.0510 0.0018 0.0210

16 30 -18 0.0288 29 -21 0.0300 0.0012 0.0192

18 -14 25 -0.0234 -15 22 -0.0222 0.0012 0.0180

20 -91 103 -0.1164 -90 99 -0.1134 0.0030 0.0168

22 -201 209 -0.2460 -201 207 -0.2448 0.0012 0.0138

24 -294 308 -0.3612 -293 303 -0.3576 0.0036 0.0126

26 -347 357 -0.4224 -344 349 -0.4158 0.0066 0.0090

28 -315 325 -0.3840 -317 320 -0.3822 0.0018 0.0024

30 -251 262 -0.3078 -254 261 -0.3090 -0.0012 0.0006

32 -198 205 -0.2418 -203 205 -0.2448 -0.0030 0.0018

34 -153 162 -0.1890 -157 162 -0.1914 -0.0024 0.0048

36 -129 139 -0.1608 -130 137 -0.1602 0.0006 0.0072

38 -128 139 -0.1602 -123 131 -0.1524 0.0078 0.0066

40 -168 181 -0.2094 -174 182 -0.2136 -0.0042 -0.0012

42 -269 279 -0.3288 -271 277 -0.3288 0.0000 0.0030

44 -236 248 -0.2904 -238 246 -0.2904 0.0000 0.0030

46 -189 202 -0.2346 -189 199 -0.2328 0.0018 0.0030

48 -186 197 -0.2298 -187 193 -0.2280 0.0018 0.0012

50 -169 181 -0.2100 -170 178 -0.2088 0.0012 -0.0006

52 -97 107 -0.1224 -102 106 -0.1248 -0.0024 -0.0018

54 -1 15 -0.0096 -3 12 -0.0090 0.0006 0.0006

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 1:33:48 PM



CUFTVA

SI-29A

9/15/2009 12:30:54 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:24 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -283 346 -0.3774 0.0036 -0.0522

4 -273 339 -0.3672 -277 336 -0.3678 -0.0006 -0.0558

6 -280 339 -0.3714 -285 337 -0.3732 -0.0018 -0.0552

8 -297 357 -0.3924 -297 355 -0.3912 0.0012 -0.0534

10 -301 362 -0.3978 -305 359 -0.3984 -0.0006 -0.0546

12 -259 318 -0.3462 -268 323 -0.3546 -0.0084 -0.0540

14 -150 206 -0.2136 -154 208 -0.2172 -0.0036 -0.0456

16 -63 111 -0.1044 -67 110 -0.1062 -0.0018 -0.0420

18 27 34 -0.0042 22 34 -0.0072 -0.0030 -0.0402

20 120 -86 0.1236 115 -86 0.1206 -0.0030 -0.0372

22 310 -277 0.3522 304 -277 0.3486 -0.0036 -0.0342

24 513 -465 0.5868 510 -465 0.5850 -0.0018 -0.0306

26 583 -532 0.6690 581 -532 0.6678 -0.0012 -0.0288

28 503 -440 0.5658 499 -443 0.5652 -0.0006 -0.0276

30 421 -357 0.4668 417 -359 0.4656 -0.0012 -0.0270

32 357 -293 0.3900 353 -293 0.3876 -0.0024 -0.0258

34 333 -266 0.3594 327 -266 0.3558 -0.0036 -0.0234

36 310 -255 0.3390 305 -254 0.3354 -0.0036 -0.0198

38 279 -214 0.2958 280 -220 0.3000 0.0042 -0.0162

40 221 -173 0.2364 220 -179 0.2394 0.0030 -0.0204

42 91 -36 0.0762 79 -29 0.0648 -0.0114 -0.0234

44 -27 81 -0.0648 -29 77 -0.0636 0.0012 -0.0120

46 -150 194 -0.2064 -151 191 -0.2052 0.0012 -0.0132

48 -211 270 -0.2886 -215 272 -0.2922 -0.0036 -0.0144

50 -333 369 -0.4212 -337 368 -0.4230 -0.0018 -0.0108

52 -595 638 -0.7398 -598 636 -0.7404 -0.0006 -0.0090

54 -645 678 -0.7938 -653 684 -0.8022 -0.0084 -0.0084

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 12:30:54 PM



CUFTVA

SI-29A

10/20/2009 12:43:03 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:24 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -279 343 -0.3732 0.0078 0.0120

4 -273 339 -0.3672 -272 338 -0.3660 0.0012 0.0042

6 -280 339 -0.3714 -280 337 -0.3702 0.0012 0.0030

8 -297 357 -0.3924 -294 357 -0.3906 0.0018 0.0018

10 -301 362 -0.3978 -303 363 -0.3996 -0.0018 0.0000

12 -259 318 -0.3462 -264 319 -0.3498 -0.0036 0.0018

14 -150 206 -0.2136 -151 203 -0.2124 0.0012 0.0054

16 -63 111 -0.1044 -61 109 -0.1020 0.0024 0.0042

18 27 34 -0.0042 27 33 -0.0036 0.0006 0.0018

20 120 -86 0.1236 118 -86 0.1224 -0.0012 0.0012

22 310 -277 0.3522 308 -276 0.3504 -0.0018 0.0024

24 513 -465 0.5868 514 -461 0.5850 -0.0018 0.0042

26 583 -532 0.6690 581 -528 0.6654 -0.0036 0.0060

28 503 -440 0.5658 502 -442 0.5664 0.0006 0.0096

30 421 -357 0.4668 420 -360 0.4680 0.0012 0.0090

32 357 -293 0.3900 357 -295 0.3912 0.0012 0.0078

34 333 -266 0.3594 334 -267 0.3606 0.0012 0.0066

36 310 -255 0.3390 310 -253 0.3378 -0.0012 0.0054

38 279 -214 0.2958 282 -221 0.3018 0.0060 0.0066

40 221 -173 0.2364 223 -177 0.2400 0.0036 0.0006

42 91 -36 0.0762 83 -28 0.0666 -0.0096 -0.0030

44 -27 81 -0.0648 -26 77 -0.0618 0.0030 0.0066

46 -150 194 -0.2064 -145 191 -0.2016 0.0048 0.0036

48 -211 270 -0.2886 -210 272 -0.2892 -0.0006 -0.0012

50 -333 369 -0.4212 -331 368 -0.4194 0.0018 -0.0006

52 -595 638 -0.7398 -593 636 -0.7374 0.0024 -0.0024

54 -645 678 -0.7938 -650 681 -0.7986 -0.0048 -0.0048

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 12:43:03 PM



CUFTVA

SI-29A

11/17/2009 2:24:32 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:24 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -277 348 -0.3750 0.0060 0.0150

4 -273 339 -0.3672 -269 341 -0.3660 0.0012 0.0090

6 -280 339 -0.3714 -277 341 -0.3708 0.0006 0.0078

8 -297 357 -0.3924 -292 359 -0.3906 0.0018 0.0072

10 -301 362 -0.3978 -302 366 -0.4008 -0.0030 0.0054

12 -259 318 -0.3462 -265 326 -0.3546 -0.0084 0.0084

14 -150 206 -0.2136 -147 209 -0.2136 0.0000 0.0168

16 -63 111 -0.1044 -61 110 -0.1026 0.0018 0.0168

18 27 34 -0.0042 26 38 -0.0072 -0.0030 0.0150

20 120 -86 0.1236 119 -83 0.1212 -0.0024 0.0180

22 310 -277 0.3522 307 -272 0.3474 -0.0048 0.0204

24 513 -465 0.5868 513 -456 0.5814 -0.0054 0.0252

26 583 -532 0.6690 579 -519 0.6588 -0.0102 0.0306

28 503 -440 0.5658 503 -437 0.5640 -0.0018 0.0408

30 421 -357 0.4668 425 -361 0.4716 0.0048 0.0426

32 357 -293 0.3900 363 -305 0.4008 0.0108 0.0378

34 333 -266 0.3594 341 -267 0.3648 0.0054 0.0270

36 310 -255 0.3390 314 -257 0.3426 0.0036 0.0216

38 279 -214 0.2958 287 -217 0.3024 0.0066 0.0180

40 221 -173 0.2364 226 -178 0.2424 0.0060 0.0114

42 91 -36 0.0762 85 -29 0.0684 -0.0078 0.0054

44 -27 81 -0.0648 -21 79 -0.0600 0.0048 0.0132

46 -150 194 -0.2064 -143 193 -0.2016 0.0048 0.0084

48 -211 270 -0.2886 -207 275 -0.2892 -0.0006 0.0036

50 -333 369 -0.4212 -329 366 -0.4170 0.0042 0.0042

52 -595 638 -0.7398 -589 630 -0.7314 0.0084 0.0000

54 -645 678 -0.7938 -651 686 -0.8022 -0.0084 -0.0084

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:24:32 PM



CUFTVA

SI-29A

12/7/2009 1:33:48 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:10:15 PM

DATE PRINTED 12/8/2009 11:00:24 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -284 351 -0.3810 -277 346 -0.3738 0.0072 0.0024

4 -273 339 -0.3672 -270 340 -0.3660 0.0012 -0.0048

6 -280 339 -0.3714 -278 341 -0.3714 0.0000 -0.0060

8 -297 357 -0.3924 -293 357 -0.3900 0.0024 -0.0060

10 -301 362 -0.3978 -302 362 -0.3984 -0.0006 -0.0084

12 -259 318 -0.3462 -263 327 -0.3540 -0.0078 -0.0078

14 -150 206 -0.2136 -155 213 -0.2208 -0.0072 0.0000

16 -63 111 -0.1044 -61 113 -0.1044 0.0000 0.0072

18 27 34 -0.0042 27 38 -0.0066 -0.0024 0.0072

20 120 -86 0.1236 120 -81 0.1206 -0.0030 0.0096

22 310 -277 0.3522 306 -274 0.3480 -0.0042 0.0126

24 513 -465 0.5868 511 -453 0.5784 -0.0084 0.0168

26 583 -532 0.6690 573 -515 0.6528 -0.0162 0.0252

28 503 -440 0.5658 496 -430 0.5556 -0.0102 0.0414

30 421 -357 0.4668 423 -358 0.4686 0.0018 0.0516

32 357 -293 0.3900 367 -299 0.3996 0.0096 0.0498

34 333 -266 0.3594 343 -273 0.3696 0.0102 0.0402

36 310 -255 0.3390 317 -255 0.3432 0.0042 0.0300

38 279 -214 0.2958 286 -218 0.3024 0.0066 0.0258

40 221 -173 0.2364 228 -175 0.2418 0.0054 0.0192

42 91 -36 0.0762 86 -27 0.0678 -0.0084 0.0138

44 -27 81 -0.0648 -23 79 -0.0612 0.0036 0.0222

46 -150 194 -0.2064 -143 189 -0.1992 0.0072 0.0186

48 -211 270 -0.2886 -206 270 -0.2856 0.0030 0.0114

50 -333 369 -0.4212 -327 363 -0.4140 0.0072 0.0084

52 -595 638 -0.7398 -587 629 -0.7296 0.0102 0.0012

54 -645 678 -0.7938 -654 684 -0.8028 -0.0090 -0.0090

56 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 1:33:48 PM
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B-37

Cumberland City, TN

12/8/2009



CUFTVA

SI-37A

9/15/2009 12:59:47 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:02:53 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -28 37 -0.0390 -17 22 -0.0234 0.0156 0.0408

4 50 -42 0.0552 49 -44 0.0558 0.0006 0.0252

6 123 -114 0.1422 123 -117 0.1440 0.0018 0.0246

8 121 -114 0.1410 120 -117 0.1422 0.0012 0.0228

10 162 -155 0.1902 162 -158 0.1920 0.0018 0.0216

12 194 -186 0.2280 194 -189 0.2298 0.0018 0.0198

14 155 -147 0.1812 156 -150 0.1836 0.0024 0.0180

16 123 -114 0.1422 123 -117 0.1440 0.0018 0.0156

18 102 -96 0.1188 102 -99 0.1206 0.0018 0.0138

20 88 -82 0.1020 88 -85 0.1038 0.0018 0.0120

22 42 -35 0.0462 42 -38 0.0480 0.0018 0.0102

24 18 -10 0.0168 18 -14 0.0192 0.0024 0.0084

26 62 -55 0.0702 62 -58 0.0720 0.0018 0.0060

28 74 -67 0.0846 74 -70 0.0864 0.0018 0.0042

30 91 -86 0.1062 92 -89 0.1086 0.0024 0.0024

32 129 -121 0.1500 127 -123 0.1500 0.0000 0.0000

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 12:59:47 PM



CUFTVA

SI-37A

10/20/2009 1:14:41 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:02:53 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -28 37 -0.0390 -15 29 -0.0264 0.0126 0.0012

4 50 -42 0.0552 50 -35 0.0510 -0.0042 -0.0114

6 123 -114 0.1422 124 -109 0.1398 -0.0024 -0.0072

8 121 -114 0.1410 122 -110 0.1392 -0.0018 -0.0048

10 162 -155 0.1902 164 -151 0.1890 -0.0012 -0.0030

12 194 -186 0.2280 197 -182 0.2274 -0.0006 -0.0018

14 155 -147 0.1812 159 -144 0.1818 0.0006 -0.0012

16 123 -114 0.1422 126 -110 0.1416 -0.0006 -0.0018

18 102 -96 0.1188 105 -91 0.1176 -0.0012 -0.0012

20 88 -82 0.1020 91 -78 0.1014 -0.0006 0.0000

22 42 -35 0.0462 46 -31 0.0462 0.0000 0.0006

24 18 -10 0.0168 22 -6 0.0168 0.0000 0.0006

26 62 -55 0.0702 66 -51 0.0702 0.0000 0.0006

28 74 -67 0.0846 77 -65 0.0852 0.0006 0.0006

30 91 -86 0.1062 95 -82 0.1062 0.0000 0.0000

32 129 -121 0.1500 132 -118 0.1500 0.0000 0.0000

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 1:14:41 PM



CUFTVA

SI-37A

11/17/2009 2:07:57 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:02:53 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -28 37 -0.0390 -14 25 -0.0234 0.0156 0.0078

4 50 -42 0.0552 49 -38 0.0522 -0.0030 -0.0078

6 123 -114 0.1422 123 -111 0.1404 -0.0018 -0.0048

8 121 -114 0.1410 121 -111 0.1392 -0.0018 -0.0030

10 162 -155 0.1902 162 -153 0.1890 -0.0012 -0.0012

12 194 -186 0.2280 195 -184 0.2274 -0.0006 0.0000

14 155 -147 0.1812 158 -146 0.1824 0.0012 0.0006

16 123 -114 0.1422 124 -113 0.1422 0.0000 -0.0006

18 102 -96 0.1188 103 -93 0.1176 -0.0012 -0.0006

20 88 -82 0.1020 90 -80 0.1020 0.0000 0.0006

22 42 -35 0.0462 44 -33 0.0462 0.0000 0.0006

24 18 -10 0.0168 19 -8 0.0162 -0.0006 0.0006

26 62 -55 0.0702 64 -53 0.0702 0.0000 0.0012

28 74 -67 0.0846 76 -66 0.0852 0.0006 0.0012

30 91 -86 0.1062 94 -85 0.1074 0.0012 0.0006

32 129 -121 0.1500 130 -119 0.1494 -0.0006 -0.0006

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:07:57 PM



CUFTVA

SI-37A

12/7/2009 1:49:45 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:02:53 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 -28 37 -0.0390 -11 28 -0.0234 0.0156 0.0300

4 50 -42 0.0552 53 -35 0.0528 -0.0024 0.0144

6 123 -114 0.1422 126 -109 0.1410 -0.0012 0.0168

8 121 -114 0.1410 125 -109 0.1404 -0.0006 0.0180

10 162 -155 0.1902 167 -151 0.1908 0.0006 0.0186

12 194 -186 0.2280 199 -182 0.2286 0.0006 0.0180

14 155 -147 0.1812 162 -144 0.1836 0.0024 0.0174

16 123 -114 0.1422 129 -111 0.1440 0.0018 0.0150

18 102 -96 0.1188 107 -91 0.1188 0.0000 0.0132

20 88 -82 0.1020 95 -78 0.1038 0.0018 0.0132

22 42 -35 0.0462 49 -31 0.0480 0.0018 0.0114

24 18 -10 0.0168 25 -7 0.0192 0.0024 0.0096

26 62 -55 0.0702 69 -51 0.0720 0.0018 0.0072

28 74 -67 0.0846 81 -63 0.0864 0.0018 0.0054

30 91 -86 0.1062 98 -82 0.1080 0.0018 0.0036

32 129 -121 0.1500 135 -118 0.1518 0.0018 0.0018

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 1:49:45 PM



CUFTVA

SI-37A

9/15/2009 12:59:47 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:03:01 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -19 81 -0.0600 -22 83 -0.0630 -0.0030 0.0408

4 -69 125 -0.1164 -68 125 -0.1158 0.0006 0.0438

6 -81 145 -0.1356 -81 146 -0.1362 -0.0006 0.0432

8 -81 140 -0.1326 -79 139 -0.1308 0.0018 0.0438

10 -54 117 -0.1026 -53 116 -0.1014 0.0012 0.0420

12 -10 73 -0.0498 -10 72 -0.0492 0.0006 0.0408

14 14 29 -0.0090 14 28 -0.0084 0.0006 0.0402

16 18 45 -0.0162 19 42 -0.0138 0.0024 0.0396

18 -9 65 -0.0444 -6 62 -0.0408 0.0036 0.0372

20 -21 76 -0.0582 -18 74 -0.0552 0.0030 0.0336

22 -45 106 -0.0906 -43 103 -0.0876 0.0030 0.0306

24 -54 102 -0.0936 -50 99 -0.0894 0.0042 0.0276

26 22 37 -0.0090 23 33 -0.0060 0.0030 0.0234

28 51 5 0.0276 56 3 0.0318 0.0042 0.0204

30 40 21 0.0114 43 17 0.0156 0.0042 0.0162

32 7 41 -0.0204 24 38 -0.0084 0.0120 0.0120

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 12:59:47 PM



CUFTVA

SI-37A

10/20/2009 1:14:41 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:03:01 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -19 81 -0.0600 -18 82 -0.0600 0.0000 0.0408

4 -69 125 -0.1164 -67 123 -0.1140 0.0024 0.0408

6 -81 145 -0.1356 -81 143 -0.1344 0.0012 0.0384

8 -81 140 -0.1326 -79 137 -0.1296 0.0030 0.0372

10 -54 117 -0.1026 -52 112 -0.0984 0.0042 0.0342

12 -10 73 -0.0498 -11 73 -0.0504 -0.0006 0.0300

14 14 29 -0.0090 14 28 -0.0084 0.0006 0.0306

16 18 45 -0.0162 19 42 -0.0138 0.0024 0.0300

18 -9 65 -0.0444 -5 62 -0.0402 0.0042 0.0276

20 -21 76 -0.0582 -19 76 -0.0570 0.0012 0.0234

22 -45 106 -0.0906 -44 105 -0.0894 0.0012 0.0222

24 -54 102 -0.0936 -55 100 -0.0930 0.0006 0.0210

26 22 37 -0.0090 24 37 -0.0078 0.0012 0.0204

28 51 5 0.0276 55 3 0.0312 0.0036 0.0192

30 40 21 0.0114 43 18 0.0150 0.0036 0.0156

32 7 41 -0.0204 24 38 -0.0084 0.0120 0.0120

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 1:14:41 PM



CUFTVA

SI-37A

11/17/2009 2:07:57 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:03:01 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -19 81 -0.0600 -18 82 -0.0600 0.0000 0.0228

4 -69 125 -0.1164 -67 127 -0.1164 0.0000 0.0228

6 -81 145 -0.1356 -82 146 -0.1368 -0.0012 0.0228

8 -81 140 -0.1326 -78 139 -0.1302 0.0024 0.0240

10 -54 117 -0.1026 -53 115 -0.1008 0.0018 0.0216

12 -10 73 -0.0498 -13 75 -0.0528 -0.0030 0.0198

14 14 29 -0.0090 14 31 -0.0102 -0.0012 0.0228

16 18 45 -0.0162 19 44 -0.0150 0.0012 0.0240

18 -9 65 -0.0444 -5 65 -0.0420 0.0024 0.0228

20 -21 76 -0.0582 -18 77 -0.0570 0.0012 0.0204

22 -45 106 -0.0906 -44 106 -0.0900 0.0006 0.0192

24 -54 102 -0.0936 -52 102 -0.0924 0.0012 0.0186

26 22 37 -0.0090 23 37 -0.0084 0.0006 0.0174

28 51 5 0.0276 56 5 0.0306 0.0030 0.0168

30 40 21 0.0114 43 20 0.0138 0.0024 0.0138

32 7 41 -0.0204 22 37 -0.0090 0.0114 0.0114

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 2:07:57 PM



CUFTVA

SI-37A

12/7/2009 1:49:45 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 2:35:44 PM

DATE PRINTED 12/8/2009 11:03:01 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 -19 81 -0.0600 -14 83 -0.0582 0.0018 0.0378

4 -69 125 -0.1164 -63 127 -0.1140 0.0024 0.0360

6 -81 145 -0.1356 -78 145 -0.1338 0.0018 0.0336

8 -81 140 -0.1326 -76 140 -0.1296 0.0030 0.0318

10 -54 117 -0.1026 -49 117 -0.0996 0.0030 0.0288

12 -10 73 -0.0498 -9 78 -0.0522 -0.0024 0.0258

14 14 29 -0.0090 15 33 -0.0108 -0.0018 0.0282

16 18 45 -0.0162 23 45 -0.0132 0.0030 0.0300

18 -9 65 -0.0444 -2 66 -0.0408 0.0036 0.0270

20 -21 76 -0.0582 -16 78 -0.0564 0.0018 0.0234

22 -45 106 -0.0906 -40 109 -0.0894 0.0012 0.0216

24 -54 102 -0.0936 -50 105 -0.0930 0.0006 0.0204

26 22 37 -0.0090 26 40 -0.0084 0.0006 0.0198

28 51 5 0.0276 59 6 0.0318 0.0042 0.0192

30 40 21 0.0114 47 21 0.0156 0.0042 0.0150

32 7 41 -0.0204 25 41 -0.0096 0.0108 0.0108

34 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 12/7/2009 1:49:45 PM
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B-43

Cumberland City, TN

12/8/2009



CUFTVA

SI-43A

9/15/2009 1:45:45 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:21 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 331 -313 0.3864 347 -351 0.4188 0.0324 -0.0072

4 391 -382 0.4638 392 -388 0.4680 0.0042 -0.0396

6 342 -341 0.4098 339 -342 0.4086 -0.0012 -0.0438

8 423 -418 0.5046 423 -419 0.5052 0.0006 -0.0426

10 485 -481 0.5796 485 -484 0.5814 0.0018 -0.0432

12 514 -508 0.6132 511 -509 0.6120 -0.0012 -0.0450

14 567 -560 0.6762 564 -565 0.6774 0.0012 -0.0438

16 670 -662 0.7992 666 -667 0.7998 0.0006 -0.0450

18 811 -806 0.9702 809 -806 0.9690 -0.0012 -0.0456

20 766 -762 0.9168 762 -762 0.9144 -0.0024 -0.0444

22 700 -694 0.8364 695 -694 0.8334 -0.0030 -0.0420

24 682 -677 0.8154 679 -678 0.8142 -0.0012 -0.0390

26 662 -657 0.7914 658 -658 0.7896 -0.0018 -0.0378

28 626 -619 0.7470 622 -620 0.7452 -0.0018 -0.0360

30 546 -542 0.6528 543 -542 0.6510 -0.0018 -0.0342

32 496 -491 0.5922 493 -492 0.5910 -0.0012 -0.0324

34 458 -455 0.5478 456 -455 0.5466 -0.0012 -0.0312

36 404 -401 0.4830 401 -401 0.4812 -0.0018 -0.0300

38 465 -458 0.5538 462 -460 0.5532 -0.0006 -0.0282

40 448 -443 0.5346 444 -444 0.5328 -0.0018 -0.0276

42 403 -396 0.4794 399 -397 0.4776 -0.0018 -0.0258

44 394 -388 0.4692 390 -389 0.4674 -0.0018 -0.0240

46 404 -397 0.4806 400 -397 0.4782 -0.0024 -0.0222

48 494 -489 0.5898 490 -490 0.5880 -0.0018 -0.0198

50 531 -527 0.6348 528 -529 0.6342 -0.0006 -0.0180

52 573 -567 0.6840 570 -569 0.6834 -0.0006 -0.0174

54 595 -589 0.7104 591 -590 0.7086 -0.0018 -0.0168

56 541 -531 0.6432 537 -532 0.6414 -0.0018 -0.0150

58 434 -426 0.5160 430 -426 0.5136 -0.0024 -0.0132

60 250 -244 0.2964 246 -243 0.2934 -0.0030 -0.0108

62 -1 8 -0.0054 -5 9 -0.0084 -0.0030 -0.0078

64 -323 335 -0.3948 -327 334 -0.3966 -0.0018 -0.0048

66 -560 567 -0.6762 -565 567 -0.6792 -0.0030 -0.0030

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 9/15/2009 1:45:45 PM



CUFTVA

SI-43A

10/20/2009 1:45:50 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:21 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 331 -313 0.3864 422 -424 0.5076 0.1212 0.0972

4 391 -382 0.4638 398 -385 0.4698 0.0060 -0.0240

6 342 -341 0.4098 343 -336 0.4074 -0.0024 -0.0300

8 423 -418 0.5046 427 -414 0.5046 0.0000 -0.0276

10 485 -481 0.5796 490 -478 0.5808 0.0012 -0.0276

12 514 -508 0.6132 516 -504 0.6120 -0.0012 -0.0288

14 567 -560 0.6762 570 -560 0.6780 0.0018 -0.0276

16 670 -662 0.7992 673 -659 0.7992 0.0000 -0.0294

18 811 -806 0.9702 814 -801 0.9690 -0.0012 -0.0294

20 766 -762 0.9168 769 -758 0.9162 -0.0006 -0.0282

22 700 -694 0.8364 701 -689 0.8340 -0.0024 -0.0276

24 682 -677 0.8154 685 -673 0.8148 -0.0006 -0.0252

26 662 -657 0.7914 665 -654 0.7914 0.0000 -0.0246

28 626 -619 0.7470 628 -616 0.7464 -0.0006 -0.0246

30 546 -542 0.6528 549 -538 0.6522 -0.0006 -0.0240

32 496 -491 0.5922 498 -487 0.5910 -0.0012 -0.0234

34 458 -455 0.5478 462 -450 0.5472 -0.0006 -0.0222

36 404 -401 0.4830 406 -395 0.4806 -0.0024 -0.0216

38 465 -458 0.5538 468 -455 0.5538 0.0000 -0.0192

40 448 -443 0.5346 450 -439 0.5334 -0.0012 -0.0192

42 403 -396 0.4794 404 -392 0.4776 -0.0018 -0.0180

44 394 -388 0.4692 396 -385 0.4686 -0.0006 -0.0162

46 404 -397 0.4806 405 -393 0.4788 -0.0018 -0.0156

48 494 -489 0.5898 497 -485 0.5892 -0.0006 -0.0138

50 531 -527 0.6348 535 -523 0.6348 0.0000 -0.0132

52 573 -567 0.6840 574 -563 0.6822 -0.0018 -0.0132

54 595 -589 0.7104 597 -586 0.7098 -0.0006 -0.0114

56 541 -531 0.6432 542 -527 0.6414 -0.0018 -0.0108

58 434 -426 0.5160 434 -422 0.5136 -0.0024 -0.0090

60 250 -244 0.2964 251 -242 0.2958 -0.0006 -0.0066

62 -1 8 -0.0054 -1 15 -0.0096 -0.0042 -0.0060

64 -323 335 -0.3948 -323 336 -0.3954 -0.0006 -0.0018

66 -560 567 -0.6762 -559 570 -0.6774 -0.0012 -0.0012

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 10/20/2009 1:45:50 PM



CUFTVA

SI-43A

11/17/2009 3:36:22 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:21 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 331 -313 0.3864 393 -335 0.4368 0.0504 0.0360

4 391 -382 0.4638 398 -383 0.4686 0.0048 -0.0144

6 342 -341 0.4098 344 -334 0.4068 -0.0030 -0.0192

8 423 -418 0.5046 427 -411 0.5028 -0.0018 -0.0162

10 485 -481 0.5796 490 -476 0.5796 0.0000 -0.0144

12 514 -508 0.6132 517 -503 0.6120 -0.0012 -0.0144

14 567 -560 0.6762 570 -554 0.6744 -0.0018 -0.0132

16 670 -662 0.7992 671 -657 0.7968 -0.0024 -0.0114

18 811 -806 0.9702 814 -799 0.9678 -0.0024 -0.0090

20 766 -762 0.9168 771 -757 0.9168 0.0000 -0.0066

22 700 -694 0.8364 703 -687 0.8340 -0.0024 -0.0066

24 682 -677 0.8154 687 -672 0.8154 0.0000 -0.0042

26 662 -657 0.7914 666 -651 0.7902 -0.0012 -0.0042

28 626 -619 0.7470 630 -615 0.7470 0.0000 -0.0030

30 546 -542 0.6528 551 -537 0.6528 0.0000 -0.0030

32 496 -491 0.5922 500 -485 0.5910 -0.0012 -0.0030

34 458 -455 0.5478 463 -450 0.5478 0.0000 -0.0018

36 404 -401 0.4830 408 -396 0.4824 -0.0006 -0.0018

38 465 -458 0.5538 468 -451 0.5514 -0.0024 -0.0012

40 448 -443 0.5346 452 -437 0.5334 -0.0012 0.0012

42 403 -396 0.4794 406 -391 0.4782 -0.0012 0.0024

44 394 -388 0.4692 397 -382 0.4674 -0.0018 0.0036

46 404 -397 0.4806 406 -392 0.4788 -0.0018 0.0054

48 494 -489 0.5898 494 -483 0.5862 -0.0036 0.0072

50 531 -527 0.6348 534 -520 0.6324 -0.0024 0.0108

52 573 -567 0.6840 575 -561 0.6816 -0.0024 0.0132

54 595 -589 0.7104 598 -583 0.7086 -0.0018 0.0156

56 541 -531 0.6432 545 -528 0.6438 0.0006 0.0174

58 434 -426 0.5160 439 -421 0.5160 0.0000 0.0168

60 250 -244 0.2964 255 -239 0.2964 0.0000 0.0168

62 -1 8 -0.0054 9 13 -0.0024 0.0030 0.0168

64 -323 335 -0.3948 -309 331 -0.3840 0.0108 0.0138

66 -560 567 -0.6762 -550 572 -0.6732 0.0030 0.0030

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 11/17/2009 3:36:22 PM



CUFTVA

SI-43A

12/7/2009 2:21:33 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:21 AM

Depth (ft)

Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 331 -313 0.3864 376 -402 0.4668 0.0804 0.0450

4 391 -382 0.4638 395 -386 0.4686 0.0048 -0.0354

6 342 -341 0.4098 342 -335 0.4062 -0.0036 -0.0402

8 423 -418 0.5046 426 -414 0.5040 -0.0006 -0.0366

10 485 -481 0.5796 488 -478 0.5796 0.0000 -0.0360

12 514 -508 0.6132 515 -505 0.6120 -0.0012 -0.0360

14 567 -560 0.6762 570 -562 0.6792 0.0030 -0.0348

16 670 -662 0.7992 670 -660 0.7980 -0.0012 -0.0378

18 811 -806 0.9702 814 -801 0.9690 -0.0012 -0.0366

20 766 -762 0.9168 768 -757 0.9150 -0.0018 -0.0354

22 700 -694 0.8364 700 -690 0.8340 -0.0024 -0.0336

24 682 -677 0.8154 685 -673 0.8148 -0.0006 -0.0312

26 662 -657 0.7914 664 -652 0.7896 -0.0018 -0.0306

28 626 -619 0.7470 626 -615 0.7446 -0.0024 -0.0288

30 546 -542 0.6528 549 -537 0.6516 -0.0012 -0.0264

32 496 -491 0.5922 498 -486 0.5904 -0.0018 -0.0252

34 458 -455 0.5478 461 -450 0.5466 -0.0012 -0.0234

36 404 -401 0.4830 406 -395 0.4806 -0.0024 -0.0222

38 465 -458 0.5538 467 -455 0.5532 -0.0006 -0.0198

40 448 -443 0.5346 449 -439 0.5328 -0.0018 -0.0192

42 403 -396 0.4794 405 -392 0.4782 -0.0012 -0.0174

44 394 -388 0.4692 395 -384 0.4674 -0.0018 -0.0162

46 404 -397 0.4806 405 -393 0.4788 -0.0018 -0.0144

48 494 -489 0.5898 495 -485 0.5880 -0.0018 -0.0126

50 531 -527 0.6348 535 -522 0.6342 -0.0006 -0.0108

52 573 -567 0.6840 574 -562 0.6816 -0.0024 -0.0102

54 595 -589 0.7104 596 -585 0.7086 -0.0018 -0.0078

56 541 -531 0.6432 542 -527 0.6414 -0.0018 -0.0060

58 434 -426 0.5160 433 -421 0.5124 -0.0036 -0.0042

60 250 -244 0.2964 249 -238 0.2922 -0.0042 -0.0006

62 -1 8 -0.0054 0 14 0.0000 0.0054 0.0036

64 -323 335 -0.3948 -323 338 -0.3966 -0.0018 -0.0018

66 -560 567 -0.6762 -555 572 -0.6762 0.0000 0.0000

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-43A

9/15/2009 1:45:45 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:50 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 98 -70 0.1008 94 -68 0.0972 -0.0036 0.0330

4 -210 238 -0.2688 -212 240 -0.2712 -0.0024 0.0366

6 -353 413 -0.4596 -351 408 -0.4554 0.0042 0.0390

8 -455 501 -0.5736 -451 498 -0.5694 0.0042 0.0348

10 -523 582 -0.6630 -523 578 -0.6606 0.0024 0.0306

12 -537 601 -0.6828 -538 598 -0.6816 0.0012 0.0282

14 -477 518 -0.5970 -479 514 -0.5958 0.0012 0.0270

16 -331 370 -0.4206 -332 360 -0.4152 0.0054 0.0258

18 -116 167 -0.1698 -118 159 -0.1662 0.0036 0.0204

20 -49 110 -0.0954 -50 105 -0.0930 0.0024 0.0168

22 -64 126 -0.1140 -66 121 -0.1122 0.0018 0.0144

24 -135 191 -0.1956 -135 188 -0.1938 0.0018 0.0126

26 -214 269 -0.2898 -217 266 -0.2898 0.0000 0.0108

28 -205 261 -0.2796 -206 257 -0.2778 0.0018 0.0108

30 -256 314 -0.3420 -256 311 -0.3402 0.0018 0.0090

32 -320 381 -0.4206 -321 378 -0.4194 0.0012 0.0072

34 -377 440 -0.4902 -378 436 -0.4884 0.0018 0.0060

36 -429 489 -0.5508 -431 483 -0.5484 0.0024 0.0042

38 -352 398 -0.4500 -354 395 -0.4494 0.0006 0.0018

40 -261 319 -0.3480 -265 303 -0.3408 0.0072 0.0012

42 -181 246 -0.2562 -185 243 -0.2568 -0.0006 -0.0060

44 -138 203 -0.2046 -141 199 -0.2040 0.0006 -0.0054

46 -156 213 -0.2214 -159 209 -0.2208 0.0006 -0.0060

48 -160 204 -0.2184 -166 202 -0.2208 -0.0024 -0.0066

50 -177 235 -0.2472 -179 232 -0.2466 0.0006 -0.0042

52 -223 285 -0.3048 -226 282 -0.3048 0.0000 -0.0048

54 -296 357 -0.3918 -298 354 -0.3912 0.0006 -0.0048

56 -358 414 -0.4632 -361 410 -0.4626 0.0006 -0.0054

58 -427 469 -0.5376 -428 468 -0.5376 0.0000 -0.0060

60 -487 546 -0.6198 -491 542 -0.6198 0.0000 -0.0060

62 -569 629 -0.7188 -575 624 -0.7194 -0.0006 -0.0060

64 -680 735 -0.8490 -698 733 -0.8586 -0.0096 -0.0054

66 -753 767 -0.9120 -750 763 -0.9078 0.0042 0.0042

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-43A

10/20/2009 1:45:50 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:50 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 98 -70 0.1008 -29 -57 0.0168 -0.0840 -0.0558

4 -210 238 -0.2688 -213 244 -0.2742 -0.0054 0.0282

6 -353 413 -0.4596 -349 410 -0.4554 0.0042 0.0336

8 -455 501 -0.5736 -450 499 -0.5694 0.0042 0.0294

10 -523 582 -0.6630 -520 578 -0.6588 0.0042 0.0252

12 -537 601 -0.6828 -534 601 -0.6810 0.0018 0.0210

14 -477 518 -0.5970 -477 516 -0.5958 0.0012 0.0192

16 -331 370 -0.4206 -330 363 -0.4158 0.0048 0.0180

18 -116 167 -0.1698 -117 165 -0.1692 0.0006 0.0132

20 -49 110 -0.0954 -47 108 -0.0930 0.0024 0.0126

22 -64 126 -0.1140 -64 123 -0.1122 0.0018 0.0102

24 -135 191 -0.1956 -133 192 -0.1950 0.0006 0.0084

26 -214 269 -0.2898 -213 269 -0.2892 0.0006 0.0078

28 -205 261 -0.2796 -203 261 -0.2784 0.0012 0.0072

30 -256 314 -0.3420 -254 313 -0.3402 0.0018 0.0060

32 -320 381 -0.4206 -320 380 -0.4200 0.0006 0.0042

34 -377 440 -0.4902 -377 439 -0.4896 0.0006 0.0036

36 -429 489 -0.5508 -429 487 -0.5496 0.0012 0.0030

38 -352 398 -0.4500 -354 397 -0.4506 -0.0006 0.0018

40 -261 319 -0.3480 -262 318 -0.3480 0.0000 0.0024

42 -181 246 -0.2562 -182 245 -0.2562 0.0000 0.0024

44 -138 203 -0.2046 -139 202 -0.2046 0.0000 0.0024

46 -156 213 -0.2214 -156 213 -0.2214 0.0000 0.0024

48 -160 204 -0.2184 -162 207 -0.2214 -0.0030 0.0024

50 -177 235 -0.2472 -178 235 -0.2478 -0.0006 0.0054

52 -223 285 -0.3048 -225 285 -0.3060 -0.0012 0.0060

54 -296 357 -0.3918 -297 361 -0.3948 -0.0030 0.0072

56 -358 414 -0.4632 -358 412 -0.4620 0.0012 0.0102

58 -427 469 -0.5376 -426 469 -0.5370 0.0006 0.0090

60 -487 546 -0.6198 -489 545 -0.6204 -0.0006 0.0084

62 -569 629 -0.7188 -569 626 -0.7170 0.0018 0.0090

64 -680 735 -0.8490 -681 731 -0.8472 0.0018 0.0072

66 -753 767 -0.9120 -746 765 -0.9066 0.0054 0.0054

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-43A

11/17/2009 3:36:22 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:50 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 98 -70 0.1008 93 -73 0.0996 -0.0012 0.0570

4 -210 238 -0.2688 -206 242 -0.2688 0.0000 0.0582

6 -353 413 -0.4596 -347 411 -0.4548 0.0048 0.0582

8 -455 501 -0.5736 -447 504 -0.5706 0.0030 0.0534

10 -523 582 -0.6630 -520 582 -0.6612 0.0018 0.0504

12 -537 601 -0.6828 -535 601 -0.6816 0.0012 0.0486

14 -477 518 -0.5970 -476 517 -0.5958 0.0012 0.0474

16 -331 370 -0.4206 -329 367 -0.4176 0.0030 0.0462

18 -116 167 -0.1698 -121 166 -0.1722 -0.0024 0.0432

20 -49 110 -0.0954 -46 109 -0.0930 0.0024 0.0456

22 -64 126 -0.1140 -62 125 -0.1122 0.0018 0.0432

24 -135 191 -0.1956 -131 192 -0.1938 0.0018 0.0414

26 -214 269 -0.2898 -211 270 -0.2886 0.0012 0.0396

28 -205 261 -0.2796 -202 263 -0.2790 0.0006 0.0384

30 -256 314 -0.3420 -252 315 -0.3402 0.0018 0.0378

32 -320 381 -0.4206 -317 381 -0.4188 0.0018 0.0360

34 -377 440 -0.4902 -375 438 -0.4878 0.0024 0.0342

36 -429 489 -0.5508 -425 480 -0.5430 0.0078 0.0318

38 -352 398 -0.4500 -353 399 -0.4512 -0.0012 0.0240

40 -261 319 -0.3480 -262 322 -0.3504 -0.0024 0.0252

42 -181 246 -0.2562 -181 249 -0.2580 -0.0018 0.0276

44 -138 203 -0.2046 -136 205 -0.2046 0.0000 0.0294

46 -156 213 -0.2214 -151 213 -0.2184 0.0030 0.0294

48 -160 204 -0.2184 -159 208 -0.2202 -0.0018 0.0264

50 -177 235 -0.2472 -173 237 -0.2460 0.0012 0.0282

52 -223 285 -0.3048 -219 285 -0.3024 0.0024 0.0270

54 -296 357 -0.3918 -291 357 -0.3888 0.0030 0.0246

56 -358 414 -0.4632 -353 413 -0.4596 0.0036 0.0216

58 -427 469 -0.5376 -422 471 -0.5358 0.0018 0.0180

60 -487 546 -0.6198 -484 545 -0.6174 0.0024 0.0162

62 -569 629 -0.7188 -562 625 -0.7122 0.0066 0.0138

64 -680 735 -0.8490 -673 733 -0.8436 0.0054 0.0072

66 -753 767 -0.9120 -749 768 -0.9102 0.0018 0.0018

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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CUFTVA

SI-43A

12/7/2009 2:21:33 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

8/19/2009 3:12:33 PM

DATE PRINTED 12/8/2009 11:25:51 AM

Depth (ft)

Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)

Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 98 -70 0.1008 96 -65 0.0966 -0.0042 0.0618

4 -210 238 -0.2688 -210 245 -0.2730 -0.0042 0.0660

6 -353 413 -0.4596 -346 411 -0.4542 0.0054 0.0702

8 -455 501 -0.5736 -445 502 -0.5682 0.0054 0.0648

10 -523 582 -0.6630 -518 582 -0.6600 0.0030 0.0594

12 -537 601 -0.6828 -531 601 -0.6792 0.0036 0.0564

14 -477 518 -0.5970 -474 517 -0.5946 0.0024 0.0528

16 -331 370 -0.4206 -326 362 -0.4128 0.0078 0.0504

18 -116 167 -0.1698 -112 163 -0.1650 0.0048 0.0426

20 -49 110 -0.0954 -46 109 -0.0930 0.0024 0.0378

22 -64 126 -0.1140 -59 124 -0.1098 0.0042 0.0354

24 -135 191 -0.1956 -129 193 -0.1932 0.0024 0.0312

26 -214 269 -0.2898 -211 268 -0.2874 0.0024 0.0288

28 -205 261 -0.2796 -201 262 -0.2778 0.0018 0.0264

30 -256 314 -0.3420 -250 310 -0.3360 0.0060 0.0246

32 -320 381 -0.4206 -315 381 -0.4176 0.0030 0.0186

34 -377 440 -0.4902 -375 441 -0.4896 0.0006 0.0156

36 -429 489 -0.5508 -425 489 -0.5484 0.0024 0.0150

38 -352 398 -0.4500 -347 400 -0.4482 0.0018 0.0126

40 -261 319 -0.3480 -258 318 -0.3456 0.0024 0.0108

42 -181 246 -0.2562 -179 248 -0.2562 0.0000 0.0084

44 -138 203 -0.2046 -137 205 -0.2052 -0.0006 0.0084

46 -156 213 -0.2214 -153 215 -0.2208 0.0006 0.0090

48 -160 204 -0.2184 -155 207 -0.2172 0.0012 0.0084

50 -177 235 -0.2472 -172 237 -0.2454 0.0018 0.0072

52 -223 285 -0.3048 -220 286 -0.3036 0.0012 0.0054

54 -296 357 -0.3918 -290 359 -0.3894 0.0024 0.0042

56 -358 414 -0.4632 -356 415 -0.4626 0.0006 0.0018

58 -427 469 -0.5376 -422 474 -0.5376 0.0000 0.0012

60 -487 546 -0.6198 -485 547 -0.6192 0.0006 0.0012

62 -569 629 -0.7188 -565 630 -0.7170 0.0018 0.0006

64 -680 735 -0.8490 -677 737 -0.8484 0.0006 -0.0012

66 -753 767 -0.9120 -753 770 -0.9138 -0.0018 -0.0018

68 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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DS - Deaired Sample

GeoTesting Express

SPECIFIC GRAVITY TEST
(ASTM D854 )

oject No GTX-1484 Tested By JM Reviewed By MM
Project Name Cumberland Ash Test Date 9/9/2009 Review Date 9/17/2009

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
Boring No.Depth Sample No. Lab No. Flask No. Temperature Weight, WF Weight, WFS Weight of Soil Weight, CWF Weight, DS Specific Specific 

(ft) (0C) (grams) (grams) (grams) (grams) (grams) Gravity Gravity 
(8)-(7) (9)/[(10)-(11)+(9)] at 200 C

-- -- Gypsum Rejects --- 41 20 304.60 358.10 53.50 433.68 467.56 2.727 2.728

WF - Water and Flask
WFS - Water, Flask and Soil
CWF - Calibration Water and Flask





































































PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/12/09
Boring No. B9B Reviewed By JM
Sample No. 1262 Review Date 09/16/09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A-33 Remarks:

Location 1 1.819 Location 1 2.882 Dry Soil+Pan, grams 344.13
Location 2 1.823 Location 2 2.884 Pan Weight, grams 17.01
Location3 1.825 Location 3 2.883  
Average 1.822 Average 2.883 Moisture Content, % 26.3 Chamber Pressure, psi 75

Wet Soil + Tare, grams 413.12 Wet Unit Weight, pcf 132.3 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 104 8 Confining Pressure psi 10

6-6.8

Tare Weight, grams 0.00 Dry Unit Weight, pcf 104.8 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

3800 7.8 210.1 11.00 206.9 7.5E-08 22 7.1E-08
4890 7.8 210.1 12.00 205.9 7.6E-08 24 6.9E-08
5189 7.8 210.1 12.30 205.6 7.7E-08 24 7.0E-08
5989 7.8 210.1 12.80 205.1 7.5E-08 24 6.8E-08
9056 7.8 210.1 7.40 194.3 7.7E-08 24 7.0E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 7.0E-08 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 42.12 cm²e g o s p e c 1 ou e e d c 2 ou e e d c . c
A = area of sample in cm²  t = time in seconds L = 4.63 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/12/2009
Boring No. B9B Reviewed By JM
Sample No. 1262 Review Date 9/16/2009
Sample Depth 6-6.8 Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 26.3

Wet Unit Weight, pcf: 132.3

Dry Unit Weight, pcf: 104.8

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 7.0E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/11/09
Boring No. B9B Reviewed By JM
Sample No. 1263 Review Date 09/13/09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A-19 Remarks:

Location 1 2.491 Location 1 2.891 Dry Soil+Pan, grams 488.27
Location 2 2.497 Location 2 2.890 Pan Weight, grams 16.49
Location3 2.502 Location 3 2.889  
Average 2.497 Average 2.890 Moisture Content, % 18.4 Chamber Pressure, psi 75

Wet Soil + Tare, grams 558.39 Wet Unit Weight, pcf 129.9 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 109 7 Confining Pressure psi 10

10.1-10.6

Tare Weight, grams 0.00 Dry Unit Weight, pcf 109.7 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

2010 6.0 193.5 6.40 193.1 2.6E-08 22 2.4E-08
6500 6.0 193.5 7.20 192.3 2.4E-08 24 2.2E-08

18987 6.0 193.5 10.40 189.1 3.0E-08 24 2.8E-08
31234 6.0 193.5 11.80 187.7 2.5E-08 24 2.2E-08
41098 6.0 193.5 12.70 186.8 2.2E-08 24 2.0E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 2.3E-08 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 42.32 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .3 c
A = area of sample in cm²  t = time in seconds L = 6.34 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/11/2009
Boring No. B9B Reviewed By JM
Sample No. 1263 Review Date 9/13/2009
Sample Depth 10.1-10.6 Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 18.4

Wet Unit Weight, pcf: 129.9

Dry Unit Weight, pcf: 109.7

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 2.3E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/12/09
Boring No. B-15B Reviewed By JM
Sample No. 1605A Review Date 09/14/09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A-19 Remarks:

Location 1 2.361 Location 1 2.826 Dry Soil+Pan, grams 395.31
Location 2 2.368 Location 2 2.831 Pan Weight, grams 15.97
Location3 2.364 Location 3 2.822  
Average 2.364 Average 2.826 Moisture Content, % 26.7 Chamber Pressure, psi 75

Wet Soil + Tare, grams 480.55 Wet Unit Weight, pcf 123.4 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 97 4 Confining Pressure psi 10

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 97.4 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

900 3.8 207.6 4.00 207.4 2.6E-08 22 2.5E-08
1800 3.8 207.6 4.20 207.2 2.6E-08 24 2.4E-08
3720 3.8 207.6 4.60 206.8 2.5E-08 24 2.3E-08
7080 3.8 207.6 5.20 206.2 2.3E-08 24 2.1E-08

11760 3.8 207.6 6.20 205.1 2.5E-08 24 2.2E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 2.3E-08 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 40.48 cm²e g o s p e c 1 ou e e d c 2 ou e e d c 0. 8 c
A = area of sample in cm²  t = time in seconds L = 6.01 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/12/2009
Boring No. B-15B Reviewed By JM
Sample No. 1605A Review Date 9/14/2009
Sample Depth --- Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 26.7

Wet Unit Weight, pcf: 123.4

Dry Unit Weight, pcf: 97.4

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 2.3E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/12/09
Boring No. B-17A Reviewed By JM
Sample No. 1606B Review Date 09/15/09
Sample Depth  Lab No. --  
Sample Description Gray Silt-ASH

Sample Data
Length, in Diameter, in Pan No. A-43 Remarks:

Location 1 2.454 Location 1 2.854 Dry Soil+Pan, grams 308.33
Location 2 2.456 Location 2 2.859 Pan Weight, grams 17.05
Location3 2.501 Location 3 2.861  
Average 2.470 Average 2.858 Moisture Content, % 40.8 Chamber Pressure, psi 75

Wet Soil + Tare, grams 410.19 Wet Unit Weight, pcf 98.6 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 70 0 Confining Pressure psi 10

32.7-33.2

Tare Weight, grams 0.00 Dry Unit Weight, pcf 70.0 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

320 5.4 198.5 7.30 196.6 7.5E-07 22 7.2E-07
1547 5.4 198.5 14.30 189.6 7.6E-07 24 6.9E-07
2565 5.4 198.5 19.60 184.3 7.5E-07 24 6.8E-07
3299 5.4 198.5 23.80 180.1 7.8E-07 24 7.0E-07
4901 5.4 198.5 31.30 172.6 7.7E-07 24 7.0E-07

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 7.0E-07 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.39 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .39 c
A = area of sample in cm²  t = time in seconds L = 6.27 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/12/2009
Boring No. B-17A Reviewed By JM
Sample No. 1606B Review Date 9/15/2009
Sample Depth 32.7-33.2 Lab No. --
Sample Description Gray Silt-ASH

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 40.8

Wet Unit Weight, pcf: 98.6

Dry Unit Weight, pcf: 70.0

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 7.0E-07

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/12/09
Boring No. B-17A Reviewed By JM
Sample No. 1608 Review Date 09/15/09
Sample Depth  Lab No. --  
Sample Description Gray Silt-ASH

Sample Data
Length, in Diameter, in Pan No. A-27 Remarks:

Location 1 2.504 Location 1 2.856 Dry Soil+Pan, grams 309.59
Location 2 2.501 Location 2 2.857 Pan Weight, grams 16.98
Location3 2.507 Location 3 2.854  
Average 2.504 Average 2.856 Moisture Content, % 42.6 Chamber Pressure, psi 75

Wet Soil + Tare, grams 417.15 Wet Unit Weight, pcf 99.1 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 69 5 Confining Pressure psi 10

70-70.5 ft

Tare Weight, grams 0.00 Dry Unit Weight, pcf 69.5 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

1020 4.7 193.3 7.30 186.1 6.4E-07 22 6.2E-07
1651 4.7 193.3 11.10 182.3 7.2E-07 24 6.5E-07
2365 4.7 193.3 14.50 178.9 7.2E-07 24 6.5E-07
2987 4.7 193.3 17.80 175.6 7.4E-07 24 6.7E-07
4104 4.7 193.3 23.20 170.2 7.5E-07 24 6.8E-07

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 6.5E-07 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.32 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .3 c
A = area of sample in cm²  t = time in seconds L = 6.36 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/12/2009
Boring No. B-17A Reviewed By JM
Sample No. 1608 Review Date 9/15/2009
Sample Depth 70-70.5 ft Lab No. --
Sample Description Gray Silt-ASH

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 42.6

Wet Unit Weight, pcf: 99.1

Dry Unit Weight, pcf: 69.5

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 6.5E-07

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/12/09
Boring No. B-19C Reviewed By JM
Sample No. 1629 Review Date 09/15/09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A-44 Remarks:

Location 1 2.345 Location 1 2.873 Dry Soil+Pan, grams 429.22
Location 2 2.342 Location 2 2.870 Pan Weight, grams 17.01
Location3 2.346 Location 3 2.869  
Average 2.344 Average 2.871 Moisture Content, % 24.5 Chamber Pressure, psi 75

Wet Soil + Tare, grams 513.22 Wet Unit Weight, pcf 128.9 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 103 5 Confining Pressure psi 10

20-20.5 ft

Tare Weight, grams 0.00 Dry Unit Weight, pcf 103.5 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

1134 6.8 213.2 7.10 212.9 2.9E-08 22 2.8E-08
1892 6.8 213.2 7.40 212.6 3.5E-08 24 3.2E-08
3998 6.8 213.2 8.10 211.9 3.6E-08 24 3.3E-08
6211 6.8 213.2 8.80 211.1 3.7E-08 24 3.3E-08

12990 6.8 213.2 10.90 209 3.6E-08 24 3.3E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 3.2E-08 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.76 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .76 c
A = area of sample in cm²  t = time in seconds L = 5.95 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/12/2009
Boring No. B-19C Reviewed By JM
Sample No. 1629 Review Date 9/15/2009
Sample Depth 20-20.5 ft Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 24.5

Wet Unit Weight, pcf: 128.9

Dry Unit Weight, pcf: 103.5

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 3.2E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/12/09
Boring No. B-21B Reviewed By JM
Sample No. 1610 Review Date 09/14/09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A-21 Remarks:

Location 1 1.961 Location 1 2.882 Dry Soil+Pan, grams 366.03
Location 2 1.955 Location 2 2.879 Pan Weight, grams 16.74
Location3 1.963 Location 3 2.877  
Average 1.960 Average 2.879 Moisture Content, % 22.0 Chamber Pressure, psi 75

Wet Soil + Tare, grams 426.01 Wet Unit Weight, pcf 127.2 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 104 3 Confining Pressure psi 10

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 104.3 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

900 2.1 213.6 2.40 213.3 3.1E-08 22 3.0E-08
1800 2.1 213.6 2.60 213.1 2.5E-08 24 2.3E-08
3720 2.1 213.6 2.90 212.8 2.0E-08 24 1.8E-08
7080 2.1 213.6 3.00 212.7 1.2E-08 24 1.0E-08

46675 2.1 213.6 7.90 207.8 1.1E-08 24 1.0E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 1.8E-08 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 42.01 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .0 c
A = area of sample in cm²  t = time in seconds L = 4.98 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/12/2009
Boring No. B-21B Reviewed By JM
Sample No. 1610 Review Date 9/14/2009
Sample Depth --- Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 22.0

Wet Unit Weight, pcf: 127.2

Dry Unit Weight, pcf: 104.3

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 1.8E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/10/09
Boring No. B-29A Reviewed By JM
Sample No. 1615 Review Date 09/13/09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A-21 Remarks:

Location 1 2.787 Location 1 2.874 Dry Soil+Pan, grams 495.86
Location 2 2.794 Location 2 2.876 Pan Weight, grams 16.73
Location3 2.785 Location 3 2.875  
Average 2.789 Average 2.875 Moisture Content, % 22.1 Chamber Pressure, psi 75

Wet Soil + Tare, grams 584.85 Wet Unit Weight, pcf 123.1 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 100 8 Confining Pressure psi 10

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 100.8 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

800 3.3 195.1 3.50 194.9 3.4E-08 22 3.3E-08
1659 3.3 195.1 3.60 194.8 2.5E-08 24 2.3E-08
2567 3.3 195.1 3.70 194.7 2.2E-08 24 2.0E-08
3989 3.3 195.1 3.90 194.5 2.1E-08 24 1.9E-08
6565 3.3 195.1 4.20 194.2 1.9E-08 24 1.8E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 2.2E-08 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.88 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .88 c
A = area of sample in cm²  t = time in seconds L = 7.08 cm



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/11/09
Boring No. B29A Reviewed By JM
Sample No. 1617A Review Date 09/13/09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A37 Remarks:

Location 1 2.534 Location 1 2.859 Dry Soil+Pan, grams 382.44
Location 2 2.536 Location 2 2.861 Pan Weight, grams 16.03
Location3 2.541 Location 3 2.853  
Average 2.537 Average 2.858 Moisture Content, % 35.5 Chamber Pressure, psi 75

Wet Soil + Tare, grams 496.50 Wet Unit Weight, pcf 116.2 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 85 8 Confining Pressure psi 10

50.2-50.7'

Tare Weight, grams 0.00 Dry Unit Weight, pcf 85.8 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

1890 5.3 178.9 5.40 178.8 7.6E-09 22 7.3E-09
6960 5.3 178.9 5.60 178.6 6.2E-09 24 5.6E-09
9300 5.3 178.9 5.80 178.4 7.7E-09 24 7.0E-09

30800 5.3 178.9 6.90 177.3 7.5E-09 24 6.8E-09
65090 5.3 178.9 8.80 176.2 7.0E-09 24 6.3E-09

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 6.6E-09 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.38 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .38 c
A = area of sample in cm²  t = time in seconds L = 6.44 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/11/2009
Boring No. B29A Reviewed By JM
Sample No. 1617A Review Date 9/13/2009
Sample Depth 50.2-50.7' Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 35.5

Wet Unit Weight, pcf: 116.2

Dry Unit Weight, pcf: 85.8

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 6.6E-09

Remarks:



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/10/2009
Boring No. B-29A Reviewed By JM
Sample No. 1615 Review Date 9/13/2009
Sample Depth --- Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 22.1

Wet Unit Weight, pcf: 123.1

Dry Unit Weight, pcf: 100.8

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 2.2E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/12/09
Boring No. B-36A Reviewed By JM
Sample No. 1620 Review Date 09/15/09
Sample Depth  Lab No. --  
Sample Description Gray Silt-ASH

Sample Data
Length, in Diameter, in Pan No. A-1 Remarks:

Location 1 2.286 Location 1 2.721 Dry Soil+Pan, grams 274.42
Location 2 2.287 Location 2 2.724 Pan Weight, grams 17.31
Location3 2.283 Location 3 2.720  
Average 2.285 Average 2.722 Moisture Content, % 41.3 Chamber Pressure, psi 75

Wet Soil + Tare, grams 363.24 Wet Unit Weight, pcf 104.1 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 73 7 Confining Pressure psi 10

44.7-45.2

Tare Weight, grams 0.00 Dry Unit Weight, pcf 73.7 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

1841 3.3 205.5 6.70 188.7 7.1E-07 22 6.8E-07
2055 3.3 205.5 8.10 187.3 7.3E-07 24 6.6E-07
2699 3.3 205.5 11.30 184.1 7.2E-07 24 6.5E-07
3099 3.3 205.5 12.90 182.5 7.0E-07 24 6.4E-07
4224 3.3 205.5 19.10 176.3 7.4E-07 24 6.7E-07

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 6.6E-07 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 37.53 cm²e g o s p e c 1 ou e e d c 2 ou e e d c 37.53 c
A = area of sample in cm²  t = time in seconds L = 5.80 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/12/2009
Boring No. B-36A Reviewed By JM
Sample No. 1620 Review Date 9/15/2009
Sample Depth 44.7-45.2 Lab No. --
Sample Description Gray Silt-ASH

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 41.3

Wet Unit Weight, pcf: 104.1

Dry Unit Weight, pcf: 73.7

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 6.6E-07

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/08/09
Boring No. B-37B Reviewed By JM
Sample No. 1624A Review Date 9/11/.09
Sample Depth  Lab No. --  
Sample Description Brown Lean clay

Sample Data
Length, in Diameter, in Pan No. A37 Remarks:

Location 1 2.457 Location 1 2.867 Dry Soil+Pan, grams 466.73
Location 2 2.461 Location 2 2.865 Pan Weight, grams 15.97
Location3 2.471 Location 3 2.859  
Average 2.463 Average 2.864 Moisture Content, % 18.0 Chamber Pressure, psi 75

Wet Soil + Tare, grams 531.77 Wet Unit Weight, pcf 127.7 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 108 3 Confining Pressure psi 10

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 108.3 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

900 1.5 206.7 1.60 206.6 1.2E-08 22 1.2E-08
1800 1.5 206.7 1.80 206.4 2.0E-08 24 1.8E-08
3720 1.5 206.7 2.00 206.2 1.6E-08 24 1.4E-08
7080 1.5 206.7 2.40 205.8 1.5E-08 24 1.4E-08

11760 1.5 206.7 3.00 205.2 1.5E-08 24 1.4E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 1.4E-08 cm/sec

5 UD na N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.55 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .55 c
A = area of sample in cm²  t = time in seconds L = 6.26 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/8/2009
Boring No. B-37B Reviewed By JM
Sample No. 1624A Review Date 9/11/.09
Sample Depth --- Lab No. --
Sample Description Brown Lean clay

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 18.0

Wet Unit Weight, pcf: 127.7

Dry Unit Weight, pcf: 108.3

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 1.4E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1490 Tested By MM
Project Name Cumberland Ash Test Date 09/17/09
Boring No. ---- Reviewed By JM
Sample No. Bottom Ash Review Date 09/21/09
Sample Depth  Lab No. --  
Sample Description Bottom ASH

Sample Data
Length, in Diameter, in Pan No. B-28 Remarks:

Location 1 2.450 Location 1 2.872 Dry Soil+Pan, grams 407.71
Location 2 2.451 Location 2 2.871 Pan Weight, grams 58.73
Location3 2.449 Location 3 2.873  
Average 2.450 Average 2.872 Moisture Content, % 16.5 Chamber Pressure, psi 75

Wet Soil + Tare, grams 406.57 Wet Unit Weight, pcf 97.6 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 83 8 Confining Pressure psi 10

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 83.8 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

120 10.1 99.6 11.10 98.5 2.4E-06 21.5 2.3E-06
240 10.1 99.6 12.10 97.5 2.3E-06 21.5 2.3E-06
480 10.1 99.6 14.20 95.4 2.4E-06 21.5 2.3E-06

1020 10.1 99.6 18.20 91.4 2.3E-06 21.5 2.3E-06
2210 10.1 99.6 27.20 82.4 2.6E-06 21.5 2.5E-06

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 2.3E-06 cm/sec

5 UD 103.7 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.80 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .80 c
A = area of sample in cm²  t = time in seconds L = 6.22 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1490 Tested By MM
Project Name Cumberland Ash Test Date 9/17/2009
Boring No. ---- Reviewed By JM
Sample No. Bottom Ash Review Date 9/21/2009
Sample Depth --- Lab No. --
Sample Description Bottom ASH

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 16.5

Wet Unit Weight, pcf: 97.6

Dry Unit Weight, pcf: 83.8

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 2.3E-06

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/08/09
Boring No. --- Reviewed By JM
Sample No. Fly ASH Review Date 09/11/09
Sample Depth  Lab No. --  
Sample Description Black Fly ASH

Sample Data
Length, in Diameter, in Pan No. A2 Remarks:

Location 1 2.666 Location 1 2.867 Dry Soil+Pan, grams 293.67
Location 2 2.671 Location 2 2.865 Pan Weight, grams 19.01
Location3 2.673 Location 3 2.859  
Average 2.670 Average 2.864 Moisture Content, % 33.0 Chamber Pressure, psi 75

Wet Soil + Tare, grams 365.33 Wet Unit Weight, pcf 80.9 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 60 9 Confining Pressure psi 10

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 60.9 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

120 1.5 206.7 1.90 206.3 4.2E-07 22 4.0E-07
360 1.5 206.7 2.70 205.5 4.3E-07 24 3.9E-07

2300 1.5 206.7 9.70 198.5 4.7E-07 24 4.3E-07
3000 1.5 206.7 11.90 196.3 4.7E-07 24 4.2E-07

20451 1.5 206.7 15.30 104.3 5.3E-07 24 4.8E-07

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 4.2E-07 cm/sec

5 Remolded 83.6 72.8 Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.55 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .55 c
A = area of sample in cm²  t = time in seconds L = 6.78 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/8/2009
Boring No. --- Reviewed By JM
Sample No. Fly ASH Review Date 9/11/2009
Sample Depth --- Lab No. --
Sample Description Black Fly ASH

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: Remolded

Sample Orientation: Vertical

Initial Water Content, %: 33.0

Wet Unit Weight, pcf: 80.9

Dry Unit Weight, pcf: 60.9

Compaction, %: 72.8

Hydraulic Conductivity, cm/sec. @20 °C 4.2E-07

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/18/09
Boring No. ---- Reviewed By JM
Sample No. ---- Review Date 09/20/09
Sample Depth  Lab No. --  
Sample Description Gypsum Bulk

Sample Data
Length, in Diameter, in Pan No. A41 Remarks:

Location 1 2.589 Location 1 2.872 Dry Soil+Pan, grams 375.20
Location 2 2.588 Location 2 2.874 Pan Weight, grams 19.56
Location3 2.585 Location 3 2.877  
Average 2.587 Average 2.874 Moisture Content, % 29.0 Chamber Pressure, psi 75

Wet Soil + Tare, grams 458.77 Wet Unit Weight, pcf 104.1 Back Pressure, psi 65
Tare Weight grams 0 00 Dry Unit Weight pcf 80 7 Confining Pressure psi 10

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 80.7 Confining Pressure, psi 10

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

660 1.5 206.7 1.90 206.3 7.3E-08 22 7.0E-08
1800 1.5 206.7 2.80 205.4 8.9E-08 24 8.1E-08
6434 1.5 206.7 6.30 201.9 9.4E-08 24 8.5E-08

14089 1.5 206.7 11.90 196.3 9.5E-08 24 8.6E-08
20043 1.5 206.7 15.30 192.9 9.1E-08 24 8.2E-08

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 8.1E-08 cm/sec

5 UD 86.3 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.86 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .86 c
A = area of sample in cm²  t = time in seconds L = 6.57 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/18/2009
Boring No. ---- Reviewed By JM
Sample No. ---- Review Date 9/20/2009
Sample Depth --- Lab No. --
Sample Description Gypsum Bulk

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 29.0

Wet Unit Weight, pcf: 104.1

Dry Unit Weight, pcf: 80.7

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 8.1E-08

Remarks:



PERMEABILITY TEST
(ASTM D5084 - 90) (Method C, Increasing Tailwater Level)

Project Number GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 09/18/09
Boring No. --- Reviewed By JM
Sample No. Gypsum REJECTS Review Date 09/20/09
Sample Depth  Lab No. ---  
Sample Description Gypsum REJECTS

Sample Data
Length, in Diameter, in Pan No. B-12 Remarks:

Location 1 2.899 Location 1 2.875 Dry Soil+Pan, grams 422.72
Location 2 2.899 Location 2 2.875 Pan Weight, grams 56.76
Location3 2.899 Location 3 2.875  
Average 2.899 Average 2.875 Moisture Content, % 27.0 Chamber Pressure, psi 45

Wet Soil + Tare, grams 464.77 Wet Unit Weight, pcf 94.1 Back Pressure, psi 40
Tare Weight grams 0 00 Dry Unit Weight pcf 74 1 Confining Pressure psi 5

---

Tare Weight, grams 0.00 Dry Unit Weight, pcf 74.1 Confining Pressure, psi 5

Date Date Time Time Time Ha H1 Hb H2 k Temp k

Start Finish Start Finish (sec) (cm) (cm) (cm) (cm) cm/sec ( °C ) cm/sec
   at 20 °C

240 10.1 99.6 10.40 99.2 4.6E-07 22 4.4E-07
660 10.1 99.6 11.20 98.4 5.5E-07 22 5.3E-07

1305 10.1 99.6 12.40 97.2 5.8E-07 22 5.6E-07
2044 10.1 99.6 13.80 95.8 6.0E-07 22 5.8E-07
3500 10.1 99.6 16.60 94.4 5.6E-07 22 5.4E-07

No. of Trials Sample Max. Density Compaction Sample
Type (pcf) % Orientation Avg. k  at  20 °C 5.3E-07 cm/sec

5 UD 86.2 N/A Vertical

a = area of burette in cm² Ha = initial inlet head in cm Hb = final inlet head in cm a = 0.16 cm²
L = length of sample in cm H1 = initial outlet head in cm H2 = final outlet head in cm A = 41.88 cm²e g o s p e c 1 ou e e d c 2 ou e e d c .88 c
A = area of sample in cm²  t = time in seconds L = 7.36 cm



HYDRAULIC CONDUCTIVITY

Project No. GTX-1484 Tested By MM
Project Name Cumberland Ash Test Date 9/18/2009
Boring No. --- Reviewed By JM
Sample No. Gypsum REJECTS Review Date 9/20/2009
Sample Depth --- Lab No. ---
Sample Description Gypsum REJECTS

ASTM D5084 - Falling Head (Method C RisingTail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 27.0

Wet Unit Weight, pcf: 94.1

Dry Unit Weight, pcf: 74.1

Compaction, %:  N/A

Hydraulic Conductivity, cm/sec. @20 °C 5.3E-07

Remarks:
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30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 24.3 25.2 ######

Initial Dry Density   PCF
γ
do 96.0 97.1 ######

Data Saturation   % So 89.6 95.5 ######

Void Ratio eo 0.716 0.698 ######

Water content   % Wf 23.6 23.2 ######

After Dry Density   PCF
γ
df 101.5 102.2 ######

Shear Saturation   % Sf 100.0 100.0 ######

Void Ratio ef 0.623 0.612 ######

Final Back Pressure   TSF uc 5.76 4.32 0.00

Minor Principal Stress TSF @ failure σ3'f 0.27 0.85 0.00
Maximum Deviator Stress 

(tsf) @ failure (σ1'-σ3')max 1.04 2.15 0.00

Time to (σ1'-σ3')max  min. tf 40.7 151.0 0.0

Ultimate Deviator Stress, 

t/sq ft (σ1'-σ3')ult n/a n/a 0.00

Initial Diameter, in. Do 2.851 2.878 ######

Controlled - Strain Test Initial Height, in. Ho 6.002 5.981 ######

Description of Specimens Lean Clay (CL), brown, moist, soft

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.64 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-5 Sample No. 1257

Depth Elev. 18.0'-18.5', 18.6'-19.1'

Laboratory Stantec Date 8-19-09

TRIAXIAL COMPRESSION TEST REPORT
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EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 24.3 25.2 ######

Initial Dry Density   PCF
γ
do 96.0 97.1 ######

Data Saturation   % So 89.6 95.5 ######

Void Ratio eo 0.716 0.698 ######

Water content   % Wf 23.6 23.2 ######

After Dry Density   PCF
γ
df 101.5 102.2 ######

Shear Saturation   % Sf 100.0 100.0 ######

Void Ratio ef 0.623 0.612 ######

Final Back Pressure   TSF uc 5.76 4.32 0.00

Minor Principal Stress TSF σ3 0.72 2.16 0.00
Maximum Deviator Stress 

(tsf) @ failure (σ1-σ3)max 1.04 2.15 0.00

Time to (σ1-σ3)Max.  min. tf 40.7 151.0 0.0

Ultimate Deviator Stress, 

t/sq ft (σ1-σ3)ult n/a n/a 0.00

Initial Diameter, in. Do 2.851 2.878 ######

Controlled - Strain Test Initial Height, in. Ho 6.002 5.981 ######

Description of Specimens Lean Clay (CL), brown, moist, soft

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.64 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-5 Sample No. 1257

Depth Elev. 18.0'-18.5', 18.6'-19.1'

Laboratory Stantec Date 8-19-09

TRIAXIAL COMPRESSION TEST REPORT
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Project Cumberland Dry Ash Stack and Gypsum Disposal Area Project No. 175539009

Sample ID B-5, 18.0'-18.5' & B-5, 18.6'-19.1' Test Number 1257

Failure Criterion: Maximum Effective Principal Stress Ratio φ' = 28.7 deg. c' = 0.16 tsf
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-5, 18.0'-18.5' Test Number CU-1257A

Visual Description Lean Clay (CL), brown, moist, soft Prepared By CM

Undisturbed Source B-5, 18.0'-20.0' Date 7-24-2009

Specific Gravity 2.64 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in
3
) Specimen

Top 2.869 1 5.991 Sample 38.3756 (Vo) Wet Weight (g) 1200.80

Middle 2.845 2 6.019 Solids 22.3297 (VSo) Dry Weight (g) 966.08

Bottom 2.846 3 6.005 Water 14.3223 (Vwo) Wet Unit Weight (pcf) 119.2

Avg. 2.8533 (Do) 4 5.991 Voids 16.0458 (Vvo) Dry Unit Weight (pcf) 95.9

Area (in
2
) 6.3943 (Ao) Avg. (Ho) 6.0015 Degree of Saturation (%) 89.3 (So)

Moisture Content (%) 24.3 Final Trimmings Void Ratio 0.719

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 80 (psi) Final Pore Pressure Parameter B 0.96 Date 8-13-09

Panel Board Number A

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1213 Initial 16.13 (in.) Initial 10.94 (in.) Specimen Height (in.) 5.9983 (Hs)

Final 0.1245 Final 11.58 (in.) Final 5.13 (in.) Area (in
2
) Method A 6.3875 (As)

Change -0.0032 (∆Ho) Change -4.55 (in.) Change -5.81 (in.) Specimen Volume (in
3
) 38.31 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1245 Initial 1.22 (in.) Initial 17.53 (in.) Chamber 90

Final 0.1281 Final 3.96 (in.) Final 14.63 (in.) Back 80

Change -0.0036 (∆Hc) Change -2.74 (in.) Change -2.90 (in.) Lateral 10 (σ3)

Height (in.) 5.9947 (Hc) Volume (in
3
) 36.2414 (Vc)

Area (in
3
) Method B 6.0456 (Ac) Volume - Water (in

3
) 13.9117 (VWc) t50 (min.) 2.362

Diameter (in.) 2.7744 (Dc) Water Content (%) 23.6

Dry Density (pcf) 101.5 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.623

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.185 (in.) Wet Weight (g) 1194.07 Corrected Deviator 1.04 σd (tsf)

Wet weight (g) 1194.07 (WWf) Dry Weight (g) 966.08 Major Principal 1.31 σ1'f (tsf)

Corrected Diameter 3.161 (in.) Tare Weight (g) 0.00 Minor Principal 0.27 σ3'f (tsf)

Rate of Strain (% / min.) 0.079

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 3.20

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-5, 18.6'-19.1' Test Number CU-1257B

Visual Description Lean Clay (CL), brown, moist, firm Prepared By CM

Undisturbed Source B-5, 18.0'-20.0' Date 7-24-2009

Specific Gravity 2.64 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in3) Specimen

Top 2.885 1 5.984 Sample 38.9528 (Vo) Wet Weight (g) 1242.10

Middle 2.874 2 5.979 Solids 22.9232 (VSo) Dry Weight (g) 991.76

Bottom 2.880 3 5.977 Water 15.2756 (Vwo) Wet Unit Weight (pcf) 121.5

Avg. 2.8797 (Do) 4 5.984 Voids 16.0296 (Vvo) Dry Unit Weight (pcf) 97.0

Area (in
2
) 6.5129 (Ao) Avg. (Ho) 5.9809 Degree of Saturation (%) 95.3 (So)

Moisture Content (%) 25.2 Final Trimmings Void Ratio 0.699

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 60 (psi) Final Pore Pressure Parameter B 0.99 Date 8-13-09

Panel Board Number B

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1153 Initial 16.49 (in.) Initial 10.86 (in.) Specimen Height (in.) 5.9817 (Hs)

Final 0.1145 Final 13.45 (in.) Final 4.36 (in.) Area (in
2
) Method A 6.5146 (As)

Change 0.0008 (∆Ho) Change -3.04 (in.) Change -6.50 (in.) Specimen Volume (in
3
) 38.97 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1106 Initial 1.16 (in.) Initial 17.61 (in.) Chamber 90

Final 0.1806 Final 9.26 (in.) Final 9.22 (in.) Back 60

Change -0.0700 (∆Hc) Change -8.10 (in.) Change -8.39 (in.) Lateral 30 (σ3)

Height (in.) 5.9117 (Hc) Volume (in
3
) 36.9632 (Vc)

Area (in
3
) Method B 6.2526 (Ac) Volume - Water (in

3
) 14.0399 (VWc) D50 (min.) 17

Diameter (in.) 2.8215 (Dc) Water Content (%) 23.2

Dry Density (pcf) 102.2 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.612

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.423 (in.) Wet Weight (g) 1221.85 Corrected Deviator 2.15 σd (tsf)

Wet weight (g) 1221.85 (WWf) Dry Weight (g) 991.76 Major Principal 2.99 σ1'f (tsf)

Corrected Diameter 3.399 (in.) Tare Weight (g) 0.00 Minor Principal 0.85 σ3'f (tsf)

Rate of Strain (% / min.) 0.030

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 4.60

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments:

Deviator Stress and Induced Pore Pressure vs. Strain
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.995 (in.) 15.227 (cm) Height 4.892 (in.) Date 8-14-09 Test Number CU-1257A

Diameter 2.775 (in) 7.047 (cm) Dia. avg. 3.111 (in) Press No. 1 Data File ID 1257A

Area 6.046 (in
2
) 39.006 (cm

2
) Area avg. 7.603 (in

2
) Panel No. A Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 9.7 -0.022 80.1 5.995 0.00 39.0060 0.0 0.000 0.000 0.720 0.720 0.715 0.718 0.002 1.007

0:01:03 25.0 -0.016 81.7 5.988 0.11 39.0471 15.3 0.182 0.182 0.902 0.786 0.600 0.693 0.093 1.311

0:01:58 27.6 -0.010 82.0 5.983 0.20 39.0846 17.9 0.213 0.212 0.932 0.796 0.579 0.688 0.108 1.374

0:03:14 33.0 -0.004 82.7 5.977 0.30 39.1234 23.3 0.277 0.276 0.996 0.805 0.524 0.665 0.140 1.536

0:04:27 40.7 0.002 83.6 5.971 0.40 39.1631 31.0 0.368 0.367 1.087 0.833 0.462 0.647 0.186 1.805

0:05:48 45.7 0.008 84.3 5.965 0.50 39.2029 36.0 0.427 0.426 1.146 0.841 0.411 0.626 0.215 2.049

0:07:08 50.4 0.014 84.9 5.959 0.60 39.2424 40.7 0.482 0.481 1.201 0.856 0.370 0.613 0.243 2.311

0:08:27 54.0 0.020 85.2 5.952 0.70 39.2828 44.3 0.524 0.522 1.242 0.875 0.348 0.612 0.263 2.514

0:09:46 57.3 0.026 85.2 5.947 0.80 39.3208 47.6 0.563 0.561 1.281 0.911 0.345 0.628 0.283 2.639

0:11:04 59.7 0.032 85.7 5.941 0.90 39.3605 50.0 0.590 0.588 1.308 0.905 0.312 0.608 0.297 2.902

0:12:22 62.3 0.038 86.0 5.935 1.00 39.3999 52.6 0.621 0.619 1.339 0.910 0.287 0.598 0.312 3.176

0:13:41 64.7 0.044 86.2 5.929 1.10 39.4405 55.0 0.648 0.646 1.366 0.924 0.274 0.599 0.325 3.377

0:15:00 67.2 0.050 86.2 5.923 1.20 39.4809 57.5 0.677 0.674 1.394 0.952 0.273 0.612 0.339 3.489

0:16:13 67.4 0.056 86.2 5.917 1.30 39.5199 57.8 0.680 0.676 1.396 0.957 0.276 0.616 0.341 3.471

0:17:33 70.9 0.062 86.2 5.911 1.40 39.5600 61.2 0.719 0.716 1.436 0.995 0.274 0.634 0.360 3.629

0:18:48 72.5 0.068 85.8 5.905 1.50 39.5996 62.8 0.737 0.733 1.453 1.037 0.299 0.668 0.369 3.465

0:20:08 75.2 0.074 86.4 5.899 1.60 39.6400 65.5 0.768 0.764 1.484 1.031 0.262 0.646 0.384 3.936

0:21:27 75.5 0.080 86.4 5.893 1.70 39.6801 65.8 0.771 0.767 1.487 1.028 0.256 0.642 0.386 4.012

0:22:48 78.7 0.086 86.5 5.887 1.80 39.7212 69.0 0.808 0.803 1.523 1.058 0.250 0.654 0.404 4.235

0:24:10 80.2 0.092 86.5 5.881 1.90 39.7610 70.5 0.824 0.820 1.540 1.080 0.255 0.668 0.412 4.228

0:25:30 82.3 0.098 86.4 5.875 2.00 39.8024 72.6 0.848 0.843 1.563 1.110 0.261 0.685 0.424 4.244

0:26:51 83.9 0.104 86.2 5.869 2.10 39.8431 74.2 0.866 0.860 1.580 1.139 0.273 0.706 0.433 4.165

0:28:08 85.5 0.110 85.9 5.863 2.20 39.8833 75.8 0.884 0.878 1.598 1.175 0.292 0.734 0.441 4.020

0:29:24 87.6 0.116 86.4 5.857 2.30 39.9242 77.9 0.907 0.901 1.621 1.162 0.256 0.709 0.453 4.534

0:30:42 89.1 0.122 86.5 5.851 2.40 39.9646 79.4 0.924 0.918 1.638 1.176 0.253 0.715 0.461 4.643

0:32:00 90.7 0.128 86.4 5.845 2.50 40.0061 81.0 0.942 0.935 1.655 1.199 0.258 0.729 0.470 4.638

0:33:18 92.5 0.134 86.3 5.839 2.60 40.0468 82.8 0.962 0.955 1.675 1.225 0.265 0.745 0.480 4.623

0:34:29 93.5 0.140 86.2 5.833 2.70 40.0877 83.8 0.972 0.965 1.685 1.243 0.272 0.757 0.485 4.562

0:35:44 95.3 0.146 86.0 5.827 2.80 40.1292 85.6 0.992 0.985 1.705 1.276 0.286 0.781 0.495 4.457

0:36:56 96.4 0.152 85.6 5.821 2.90 40.1706 86.7 1.003 0.996 1.716 1.319 0.318 0.819 0.501 4.144

0:38:09 97.9 0.158 86.2 5.815 3.00 40.2118 88.2 1.020 1.013 1.733 1.288 0.271 0.779 0.509 4.759

0:39:28 99.2 0.164 86.3 5.809 3.10 40.2540 89.5 1.034 1.026 1.746 1.299 0.268 0.783 0.516 4.850

0:40:42 100.3 0.170 86.3 5.803 3.20 40.2946 90.6 1.045 1.037 1.757 1.312 0.270 0.791 0.521 4.867

0:41:54 101.3 0.176 86.1 5.797 3.30 40.3361 91.6 1.056 1.048 1.768 1.332 0.279 0.806 0.526 4.767

0:43:09 102.9 0.182 86.0 5.791 3.40 40.3779 93.2 1.073 1.065 1.785 1.356 0.287 0.822 0.535 4.728

0:44:26 104.1 0.188 85.8 5.785 3.50 40.4204 94.4 1.086 1.078 1.798 1.382 0.299 0.840 0.541 4.618

0:45:42 105.3 0.193 85.3 5.779 3.60 40.4617 95.6 1.099 1.090 1.810 1.431 0.336 0.884 0.548 4.259

0:46:56 105.5 0.200 85.9 5.773 3.70 40.5040 95.8 1.100 1.091 1.811 1.388 0.292 0.840 0.548 4.747

0:48:09 107.0 0.206 86.0 5.767 3.80 40.5462 97.3 1.116 1.107 1.827 1.401 0.290 0.845 0.556 4.839

0:49:23 107.5 0.211 85.9 5.761 3.90 40.5880 97.8 1.121 1.111 1.831 1.408 0.292 0.850 0.558 4.824

0:50:38 108.5 0.218 85.8 5.755 4.00 40.6305 98.8 1.130 1.120 1.840 1.425 0.300 0.862 0.563 4.755

0:51:54 109.3 0.224 85.7 5.749 4.10 40.6730 99.6 1.138 1.128 1.848 1.440 0.307 0.873 0.566 4.690

0:53:10 109.6 0.229 85.6 5.743 4.20 40.7151 99.9 1.141 1.131 1.851 1.454 0.319 0.886 0.568 4.564

0:54:28 110.2 0.235 85.0 5.737 4.30 40.7577 100.5 1.146 1.136 1.856 1.502 0.362 0.932 0.570 4.152

0:55:44 111.0 0.241 85.7 5.731 4.40 40.8001 101.3 1.155 1.144 1.864 1.460 0.311 0.886 0.574 4.690

0:57:03 111.8 0.248 85.7 5.725 4.50 40.8440 102.1 1.162 1.151 1.871 1.463 0.307 0.885 0.578 4.764

0:58:20 112.4 0.253 85.7 5.719 4.60 40.8856 102.7 1.168 1.156 1.876 1.469 0.308 0.889 0.580 4.766

0:59:38 113.2 0.259 85.6 5.713 4.70 40.9284 103.5 1.176 1.164 1.884 1.489 0.320 0.905 0.585 4.649

1:00:50 114.3 0.265 85.5 5.707 4.80 40.9714 104.6 1.187 1.175 1.895 1.504 0.325 0.915 0.590 4.632

1:02:09 114.9 0.271 85.3 5.701 4.90 41.0149 105.2 1.193 1.180 1.900 1.523 0.338 0.930 0.593 4.507

1:03:28 115.5 0.277 85.0 5.695 5.00 41.0579 105.8 1.198 1.185 1.905 1.553 0.363 0.958 0.595 4.280

1:04:42 114.6 0.283 85.5 5.689 5.10 41.1010 104.9 1.186 1.174 1.894 1.502 0.324 0.913 0.589 4.638

1:05:57 115.5 0.289 85.5 5.683 5.20 41.1439 105.8 1.195 1.183 1.903 1.510 0.322 0.916 0.594 4.683

1:07:14 115.8 0.295 85.5 5.677 5.30 41.1873 106.1 1.198 1.185 1.905 1.514 0.324 0.919 0.595 4.675

1:08:31 116.3 0.301 85.4 5.671 5.40 41.2309 106.6 1.202 1.189 1.909 1.527 0.333 0.930 0.597 4.585

1:09:47 117.1 0.307 85.3 5.665 5.50 41.2750 107.4 1.210 1.196 1.916 1.543 0.342 0.942 0.600 4.515

1:11:06 117.6 0.313 85.1 5.659 5.60 41.3182 107.9 1.214 1.200 1.920 1.561 0.356 0.959 0.603 4.384

1:12:24 118.3 0.319 84.9 5.653 5.70 41.3625 108.6 1.221 1.206 1.926 1.580 0.369 0.974 0.606 4.284

1:13:42 118.7 0.325 85.3 5.647 5.80 41.4060 109.0 1.224 1.210 1.930 1.554 0.339 0.947 0.607 4.581

1:14:59 119.3 0.331 85.3 5.641 5.90 41.4498 109.6 1.230 1.215 1.935 1.557 0.337 0.947 0.610 4.622
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.995 (in.) 15.227 (cm) Height 4.892 (in.) Date 8-14-09 Test Number CU-1257A

Diameter 2.775 (in) 7.047 (cm) Dia. avg. 3.111 (in) Press No. 1 Data File ID 1257A

Area 6.046 (in
2
) 39.006 (cm

2
) Area avg. 7.603 (in

2
) Panel No. A Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

1:16:22 120.1 0.337 85.3 5.635 6.00 41.4944 110.4 1.237 1.222 1.942 1.567 0.340 0.954 0.614 4.606

1:17:41 119.9 0.343 85.1 5.629 6.10 41.5384 110.2 1.234 1.219 1.939 1.573 0.350 0.961 0.612 4.499

1:18:59 120.9 0.349 85.0 5.623 6.20 41.5825 111.2 1.244 1.228 1.948 1.592 0.359 0.975 0.617 4.438

1:20:18 120.2 0.355 84.6 5.617 6.30 41.6268 110.5 1.234 1.219 1.939 1.610 0.387 0.999 0.612 4.161

1:21:35 121.7 0.361 85.0 5.611 6.40 41.6713 112.0 1.250 1.234 1.954 1.599 0.360 0.979 0.619 4.438

1:22:51 122.0 0.367 85.2 5.605 6.50 41.7161 112.3 1.252 1.236 1.956 1.590 0.349 0.969 0.620 4.553

1:24:03 122.7 0.373 85.1 5.599 6.60 41.7601 113.0 1.258 1.241 1.961 1.597 0.351 0.974 0.623 4.552

1:25:16 124.0 0.379 85.1 5.593 6.69 41.8047 114.3 1.271 1.255 1.975 1.615 0.355 0.985 0.630 4.543

1:26:33 124.0 0.385 85.0 5.587 6.80 41.8505 114.3 1.270 1.253 1.973 1.619 0.362 0.990 0.629 4.478

1:27:46 124.6 0.391 84.9 5.581 6.89 41.8946 114.9 1.275 1.258 1.978 1.633 0.371 1.002 0.631 4.406

1:29:00 124.7 0.397 84.6 5.575 7.00 41.9403 115.0 1.275 1.258 1.978 1.654 0.391 1.022 0.631 4.230

1:30:15 125.8 0.403 84.8 5.569 7.09 41.9847 116.1 1.286 1.268 1.988 1.647 0.374 1.010 0.636 4.406

1:31:30 125.6 0.409 85.0 5.563 7.20 42.0306 115.9 1.282 1.264 1.984 1.630 0.361 0.996 0.634 4.513

1:32:44 126.6 0.415 85.0 5.557 7.30 42.0758 117.0 1.292 1.274 1.994 1.641 0.362 1.001 0.640 4.536

1:33:56 126.4 0.421 84.9 5.551 7.40 42.1209 116.7 1.289 1.270 1.990 1.644 0.369 1.006 0.638 4.456

1:35:12 126.7 0.427 84.8 5.545 7.49 42.1663 117.0 1.290 1.272 1.992 1.649 0.372 1.011 0.638 4.428

1:36:28 126.4 0.433 84.7 5.539 7.59 42.2116 116.7 1.286 1.267 1.987 1.654 0.383 1.019 0.636 4.325

1:37:40 127.3 0.439 84.4 5.533 7.69 42.2576 117.6 1.294 1.275 1.995 1.681 0.401 1.041 0.640 4.196

1:38:56 128.5 0.445 84.4 5.527 7.80 42.3041 118.8 1.306 1.287 2.007 1.691 0.400 1.046 0.646 4.228

1:40:11 128.7 0.451 84.8 5.521 7.89 42.3491 119.0 1.307 1.287 2.007 1.666 0.374 1.020 0.646 4.454

1:41:27 131.2 0.457 84.8 5.515 8.00 42.3958 121.5 1.333 1.313 2.033 1.689 0.372 1.031 0.659 4.542

1:42:40 131.9 0.463 84.8 5.510 8.09 42.4410 122.2 1.339 1.319 2.039 1.699 0.376 1.038 0.662 4.524

1:43:59 131.7 0.469 84.7 5.503 8.20 42.4881 122.1 1.336 1.315 2.035 1.701 0.381 1.041 0.660 4.465

1:45:14 132.3 0.475 84.6 5.497 8.29 42.5339 122.6 1.340 1.319 2.039 1.713 0.389 1.051 0.662 4.402

1:46:30 132.0 0.481 84.3 5.491 8.39 42.5804 122.3 1.336 1.315 2.035 1.727 0.407 1.067 0.660 4.240

1:47:45 132.9 0.487 84.4 5.486 8.49 42.6266 123.2 1.344 1.323 2.043 1.733 0.405 1.069 0.664 4.276

1:49:02 133.0 0.493 84.7 5.479 8.59 42.6736 123.3 1.343 1.322 2.042 1.710 0.384 1.047 0.663 4.458

1:50:20 133.5 0.499 84.7 5.473 8.69 42.7205 123.8 1.348 1.326 2.046 1.712 0.380 1.046 0.666 4.499

1:51:36 133.7 0.505 84.7 5.467 8.79 42.7673 124.0 1.349 1.327 2.047 1.715 0.384 1.050 0.666 4.468

1:52:53 133.6 0.511 84.6 5.462 8.89 42.8139 123.9 1.346 1.324 2.044 1.718 0.390 1.054 0.664 4.410

1:54:10 134.8 0.517 84.5 5.455 9.00 42.8614 125.1 1.357 1.335 2.055 1.738 0.399 1.068 0.670 4.360

1:55:26 135.7 0.523 84.2 5.450 9.09 42.9081 126.0 1.365 1.342 2.062 1.765 0.418 1.092 0.674 4.222

1:56:44 135.8 0.529 84.4 5.444 9.19 42.9550 126.1 1.365 1.342 2.062 1.748 0.401 1.074 0.673 4.357

1:58:01 136.1 0.535 84.6 5.438 9.29 43.0028 126.4 1.367 1.344 2.064 1.737 0.388 1.062 0.674 4.472

1:59:14 136.1 0.541 84.6 5.432 9.39 43.0495 126.4 1.365 1.342 2.062 1.735 0.388 1.062 0.673 4.468

2:00:31 136.3 0.547 84.5 5.426 9.49 43.0970 126.6 1.366 1.343 2.063 1.740 0.392 1.066 0.674 4.434

2:01:50 137.0 0.553 84.5 5.420 9.59 43.1452 127.3 1.372 1.348 2.068 1.749 0.396 1.073 0.676 4.413

2:03:09 136.9 0.559 84.3 5.414 9.69 43.1928 127.2 1.369 1.345 2.065 1.759 0.408 1.083 0.675 4.306

2:04:25 138.0 0.565 84.0 5.408 9.79 43.2405 128.3 1.380 1.355 2.075 1.790 0.430 1.110 0.680 4.162

2:05:44 138.2 0.571 84.4 5.402 9.89 43.2885 128.5 1.380 1.355 2.075 1.764 0.403 1.084 0.680 4.371

2:07:05 138.7 0.577 84.5 5.396 9.99 43.3370 129.0 1.384 1.359 2.079 1.756 0.392 1.074 0.682 4.476

2:08:24 137.9 0.583 84.6 5.390 10.09 43.3853 128.2 1.374 1.349 2.069 1.746 0.392 1.069 0.677 4.455

2:09:43 137.7 0.589 84.5 5.384 10.19 43.4334 128.0 1.370 1.345 2.065 1.748 0.398 1.073 0.675 4.392

2:11:04 138.3 0.595 84.4 5.378 10.29 43.4814 128.6 1.375 1.349 2.069 1.758 0.404 1.081 0.677 4.352

2:12:24 138.4 0.601 84.3 5.372 10.39 43.5300 128.7 1.375 1.349 2.069 1.768 0.414 1.091 0.677 4.271

2:13:43 138.8 0.607 83.7 5.366 10.49 43.5792 129.1 1.378 1.351 2.071 1.807 0.451 1.129 0.678 4.008

2:14:57 138.9 0.613 84.4 5.360 10.59 43.6274 129.2 1.378 1.351 2.071 1.761 0.405 1.083 0.678 4.345

2:16:13 139.0 0.619 84.5 5.354 10.69 43.6761 129.3 1.377 1.350 2.070 1.752 0.397 1.075 0.677 4.409

2:17:29 139.6 0.625 84.5 5.348 10.79 43.7251 129.9 1.381 1.355 2.075 1.756 0.397 1.077 0.680 4.423

2:18:44 138.9 0.631 84.4 5.342 10.89 43.7740 129.2 1.372 1.345 2.065 1.751 0.401 1.076 0.675 4.364

2:20:00 139.9 0.637 84.3 5.336 10.99 43.8240 130.2 1.381 1.354 2.074 1.767 0.408 1.087 0.679 4.329

2:21:14 140.2 0.643 84.2 5.330 11.09 43.8724 130.5 1.383 1.355 2.075 1.778 0.418 1.098 0.680 4.256

2:22:29 140.9 0.649 83.7 5.324 11.19 43.9222 131.2 1.389 1.361 2.081 1.823 0.457 1.140 0.683 3.989

2:23:42 140.7 0.655 84.3 5.318 11.29 43.9710 131.0 1.386 1.358 2.078 1.773 0.410 1.091 0.681 4.321

2:24:57 142.7 0.661 84.4 5.312 11.39 44.0211 133.0 1.405 1.377 2.097 1.783 0.402 1.093 0.691 4.440

2:26:08 141.7 0.667 84.4 5.306 11.49 44.0706 132.0 1.393 1.365 2.085 1.770 0.401 1.086 0.685 4.415

2:27:19 142.3 0.673 84.3 5.300 11.59 44.1201 132.6 1.397 1.368 2.088 1.782 0.409 1.095 0.687 4.360

2:28:31 142.9 0.679 84.3 5.294 11.69 44.1701 133.2 1.402 1.373 2.093 1.791 0.413 1.102 0.689 4.339

2:29:46 143.6 0.685 84.1 5.288 11.79 44.2206 133.9 1.408 1.379 2.099 1.805 0.422 1.114 0.692 4.281

2:30:55 143.4 0.691 83.7 5.282 11.89 44.2704 133.7 1.405 1.375 2.095 1.834 0.454 1.144 0.690 4.041
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.995 (in.) 15.227 (cm) Height 4.892 (in.) Date 8-14-09 Test Number CU-1257A

Diameter 2.775 (in) 7.047 (cm) Dia. avg. 3.111 (in) Press No. 1 Data File ID 1257A

Area 6.046 (in
2
) 39.006 (cm

2
) Area avg. 7.603 (in

2
) Panel No. A Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

2:32:08 143.8 0.697 84.2 5.276 11.99 44.3204 134.1 1.407 1.377 2.097 1.802 0.420 1.111 0.691 4.288

2:33:26 144.6 0.703 84.3 5.270 12.09 44.3712 134.9 1.414 1.384 2.104 1.796 0.407 1.101 0.694 4.412

2:34:38 145.0 0.709 84.3 5.264 12.19 44.4218 135.3 1.416 1.386 2.106 1.798 0.407 1.103 0.695 4.413

2:35:52 145.4 0.715 84.3 5.258 12.29 44.4724 135.7 1.419 1.388 2.108 1.805 0.413 1.109 0.696 4.376

2:37:09 145.3 0.721 84.2 5.252 12.39 44.5226 135.6 1.416 1.385 2.105 1.805 0.415 1.110 0.695 4.345

2:38:25 145.0 0.727 84.1 5.246 12.49 44.5737 135.3 1.412 1.381 2.101 1.810 0.425 1.117 0.693 4.262

2:39:40 145.4 0.733 83.9 5.240 12.59 44.6243 135.7 1.414 1.383 2.103 1.829 0.442 1.135 0.694 4.143

2:40:56 145.8 0.739 84.1 5.234 12.69 44.6760 136.1 1.416 1.385 2.105 1.814 0.424 1.119 0.695 4.275

2:42:14 146.1 0.745 84.3 5.228 12.79 44.7269 136.4 1.418 1.386 2.106 1.799 0.408 1.104 0.696 4.409

2:43:30 146.2 0.751 84.3 5.222 12.89 44.7778 136.5 1.418 1.386 2.106 1.798 0.408 1.103 0.695 4.408

2:44:44 146.7 0.757 84.3 5.216 12.99 44.8293 137.0 1.421 1.389 2.109 1.807 0.413 1.110 0.697 4.374

2:46:01 147.5 0.763 84.2 5.210 13.09 44.8810 137.8 1.427 1.395 2.115 1.815 0.416 1.116 0.700 4.364

2:47:20 146.9 0.769 84.1 5.204 13.19 44.9332 137.2 1.420 1.387 2.107 1.815 0.423 1.119 0.696 4.290

2:48:34 147.4 0.775 83.9 5.198 13.29 44.9850 137.7 1.423 1.390 2.110 1.836 0.441 1.138 0.698 4.167

2:49:49 147.9 0.781 84.0 5.192 13.39 45.0371 138.2 1.426 1.393 2.113 1.833 0.435 1.134 0.699 4.213

2:51:05 148.2 0.786 84.3 5.186 13.49 45.0881 138.5 1.429 1.395 2.115 1.814 0.414 1.114 0.700 4.385

2:52:20 148.1 0.793 84.3 5.180 13.59 45.1407 138.4 1.426 1.392 2.112 1.809 0.412 1.110 0.698 4.389

2:53:35 148.5 0.798 84.2 5.174 13.69 45.1926 138.8 1.428 1.394 2.114 1.817 0.418 1.117 0.700 4.348

2:54:55 148.8 0.805 84.2 5.168 13.79 45.2456 139.1 1.430 1.395 2.115 1.821 0.420 1.121 0.700 4.330

2:56:12 148.7 0.810 84.1 5.162 13.89 45.2975 139.0 1.427 1.392 2.112 1.824 0.428 1.126 0.698 4.267

2:57:28 149.2 0.816 83.8 5.156 13.99 45.3503 139.5 1.430 1.395 2.115 1.847 0.447 1.147 0.700 4.135

2:58:48 150.0 0.823 84.0 5.150 14.09 45.4039 140.3 1.437 1.402 2.122 1.838 0.432 1.135 0.703 4.257

3:00:09 150.6 0.829 84.2 5.144 14.19 45.4568 140.9 1.442 1.406 2.126 1.829 0.418 1.123 0.706 4.377

3:01:27 149.5 0.834 84.2 5.138 14.29 45.5091 139.8 1.429 1.393 2.113 1.812 0.414 1.113 0.699 4.374

3:02:47 149.8 0.840 84.2 5.132 14.39 45.5620 140.1 1.430 1.394 2.114 1.820 0.421 1.120 0.699 4.323

3:04:08 150.0 0.846 84.1 5.126 14.49 45.6155 140.3 1.430 1.394 2.114 1.826 0.427 1.126 0.700 4.278

3:05:28 150.3 0.852 84.0 5.120 14.59 45.6684 140.6 1.431 1.395 2.115 1.834 0.434 1.134 0.700 4.225

3:06:48 150.8 0.858 83.6 5.114 14.69 45.7226 141.1 1.435 1.398 2.118 1.867 0.463 1.165 0.702 4.028

3:08:05 150.8 0.864 84.1 5.108 14.79 45.7763 141.1 1.434 1.397 2.117 1.829 0.427 1.128 0.701 4.281

3:09:20 151.4 0.870 84.2 5.102 14.89 45.8297 141.7 1.438 1.401 2.121 1.825 0.419 1.122 0.703 4.351

3:10:36 150.7 0.876 84.2 5.096 14.99 45.8836 141.0 1.429 1.392 2.112 1.816 0.419 1.117 0.698 4.330

3:11:53 151.1 0.882 84.1 5.090 15.09 45.9371 141.4 1.431 1.394 2.114 1.823 0.424 1.123 0.699 4.298

3:13:06 150.8 0.888 84.0 5.084 15.19 45.9916 141.1 1.427 1.389 2.109 1.824 0.430 1.127 0.697 4.240

3:14:20 151.5 0.894 83.9 5.078 15.29 46.0468 141.8 1.432 1.394 2.114 1.836 0.438 1.137 0.699 4.194

3:15:34 151.8 0.900 83.6 5.072 15.39 46.1000 142.1 1.433 1.395 2.115 1.859 0.460 1.160 0.700 4.043

3:16:47 151.3 0.906 83.9 5.066 15.49 46.1547 141.6 1.427 1.388 2.108 1.831 0.439 1.135 0.696 4.176

3:18:01 152.3 0.912 84.1 5.060 15.59 46.2098 142.6 1.435 1.396 2.116 1.825 0.424 1.124 0.701 4.308

3:19:12 152.0 0.918 84.1 5.054 15.69 46.2641 142.3 1.430 1.391 2.111 1.819 0.423 1.121 0.698 4.300

3:20:26 152.6 0.924 84.1 5.048 15.79 46.3200 142.9 1.434 1.395 2.115 1.828 0.428 1.128 0.700 4.272

3:21:39 153.6 0.930 84.0 5.042 15.89 46.3738 143.9 1.443 1.404 2.124 1.839 0.431 1.135 0.704 4.270

3:22:54 153.3 0.936 84.0 5.036 15.99 46.4298 143.7 1.439 1.399 2.119 1.839 0.435 1.137 0.702 4.224

3:24:09 154.6 0.942 83.7 5.030 16.09 46.4851 144.9 1.450 1.410 2.130 1.865 0.451 1.158 0.707 4.139

3:25:16 154.2 0.948 83.3 5.024 16.19 46.5399 144.5 1.444 1.404 2.124 1.888 0.479 1.184 0.704 3.938

3:26:32 153.7 0.954 84.0 5.018 16.29 46.5959 144.0 1.437 1.397 2.117 1.832 0.430 1.131 0.701 4.258

3:27:44 154.4 0.960 84.1 5.012 16.39 46.6515 144.7 1.442 1.402 2.122 1.832 0.426 1.129 0.703 4.302

3:28:57 155.0 0.966 84.1 5.006 16.49 46.7074 145.3 1.447 1.406 2.126 1.837 0.426 1.132 0.705 4.307

3:30:10 155.4 0.972 84.0 5.000 16.59 46.7625 145.7 1.449 1.408 2.128 1.845 0.433 1.139 0.706 4.265

3:31:26 154.9 0.978 83.9 4.994 16.69 46.8188 145.2 1.443 1.401 2.121 1.844 0.439 1.141 0.703 4.205

3:32:43 155.2 0.984 83.8 4.988 16.79 46.8752 145.5 1.443 1.402 2.122 1.854 0.448 1.151 0.703 4.140

3:34:00 155.1 0.990 83.1 4.982 16.89 46.9330 145.4 1.440 1.398 2.118 1.897 0.494 1.195 0.702 3.841

3:35:16 155.2 0.996 84.0 4.976 16.99 46.9877 145.5 1.440 1.397 2.117 1.835 0.433 1.134 0.701 4.237

3:36:35 155.9 1.002 84.1 4.970 17.09 47.0451 146.3 1.446 1.403 2.123 1.836 0.428 1.132 0.704 4.287

3:37:47 155.8 1.008 84.0 4.964 17.19 47.1017 146.1 1.443 1.400 2.120 1.833 0.429 1.131 0.702 4.276

3:39:03 155.9 1.014 83.9 4.958 17.29 47.1582 146.2 1.442 1.399 2.119 1.842 0.438 1.140 0.702 4.205

3:40:21 156.0 1.020 83.9 4.952 17.39 47.2152 146.3 1.441 1.398 2.118 1.844 0.442 1.143 0.701 4.176

3:41:38 156.0 1.026 83.7 4.946 17.49 47.2723 146.3 1.439 1.395 2.115 1.852 0.452 1.152 0.700 4.096

3:42:54 156.3 1.032 83.2 4.940 17.59 47.3309 146.6 1.441 1.397 2.117 1.891 0.490 1.190 0.701 3.863

3:44:09 157.0 1.038 84.0 4.934 17.69 47.3873 147.3 1.445 1.401 2.121 1.840 0.435 1.137 0.703 4.235

3:45:26 156.7 1.044 84.0 4.928 17.79 47.4447 147.0 1.441 1.397 2.117 1.833 0.431 1.132 0.701 4.254

3:46:41 156.8 1.050 84.0 4.922 17.89 47.5027 147.1 1.440 1.395 2.115 1.834 0.434 1.134 0.700 4.228
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.995 (in.) 15.227 (cm) Height 4.892 (in.) Date 8-14-09 Test Number CU-1257A

Diameter 2.775 (in) 7.047 (cm) Dia. avg. 3.111 (in) Press No. 1 Data File ID 1257A

Area 6.046 (in
2
) 39.006 (cm

2
) Area avg. 7.603 (in

2
) Panel No. A Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

3:47:59 158.8 1.056 83.9 4.916 17.99 47.5606 149.1 1.457 1.413 2.133 1.855 0.438 1.147 0.709 4.238

3:49:17 158.4 1.062 83.8 4.910 18.09 47.6194 148.7 1.452 1.407 2.127 1.856 0.444 1.150 0.706 4.177

3:50:35 157.6 1.068 83.7 4.904 18.19 47.6773 147.9 1.442 1.397 2.117 1.858 0.456 1.157 0.701 4.074

3:51:52 157.4 1.074 83.2 4.899 18.29 47.7348 147.7 1.439 1.393 2.113 1.887 0.489 1.188 0.699 3.856

3:53:12 157.7 1.080 83.9 4.892 18.39 47.7936 148.0 1.440 1.394 2.114 1.837 0.438 1.137 0.700 4.195
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.912 (in.) 15.016 (cm) Height 4.824 (in.) Date 8-17-09 Test Number CU-1257B

Diameter 2.822 (in) 7.167 (cm) Dia. avg. 3.177 (in) Press No. 1 Data File ID 1257B

Area 6.253 (in
2
) 40.342 (cm

2
) Area avg. 7.929 (in

2
) Panel No. B Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 12.0 -0.019 60.0 5.912 0.00 40.3416 0.0 0.000 0.000 2.160 2.160 2.163 2.162 -0.002 0.999

0:03:25 17.2 -0.013 60.4 5.906 0.10 40.3825 5.2 0.060 0.060 2.220 2.185 2.128 2.156 0.028 1.027

0:06:36 31.7 -0.007 61.4 5.900 0.20 40.4227 19.7 0.227 0.227 2.387 2.283 2.060 2.171 0.112 1.109

0:10:56 94.0 -0.001 66.8 5.894 0.30 40.4634 82.1 0.943 0.942 3.102 2.612 1.673 2.143 0.470 1.561

0:14:27 118.6 0.005 70.0 5.888 0.40 40.5040 106.6 1.223 1.223 3.383 2.658 1.438 2.048 0.610 1.848

0:18:01 131.1 0.011 71.9 5.882 0.50 40.5443 119.1 1.366 1.365 3.525 2.664 1.302 1.983 0.681 2.046

0:21:20 138.6 0.017 73.1 5.876 0.60 40.5851 126.6 1.450 1.449 3.609 2.662 1.216 1.939 0.723 2.189

0:24:39 144.5 0.023 74.0 5.870 0.70 40.6260 132.5 1.516 1.515 3.675 2.664 1.152 1.908 0.756 2.312

0:28:06 149.2 0.028 74.6 5.864 0.80 40.6668 137.2 1.569 1.567 3.727 2.671 1.107 1.889 0.782 2.413

0:31:21 153.4 0.034 75.4 5.858 0.90 40.7079 141.4 1.616 1.614 3.774 2.660 1.049 1.855 0.805 2.535

0:34:38 157.2 0.040 75.9 5.853 1.00 40.7491 145.2 1.657 1.654 3.814 2.668 1.017 1.843 0.826 2.623

0:37:53 160.1 0.046 76.3 5.846 1.10 40.7913 148.1 1.688 1.686 3.846 2.672 0.989 1.830 0.841 2.701

0:41:07 162.6 0.052 76.6 5.841 1.20 40.8317 150.6 1.716 1.713 3.873 2.676 0.966 1.821 0.855 2.770

0:44:14 165.2 0.058 76.8 5.835 1.30 40.8738 153.2 1.743 1.740 3.900 2.687 0.950 1.818 0.869 2.829

0:47:23 167.8 0.064 77.1 5.829 1.40 40.9143 155.8 1.770 1.767 3.927 2.692 0.928 1.810 0.882 2.900

0:50:34 169.8 0.070 77.4 5.823 1.50 40.9557 157.8 1.792 1.788 3.948 2.691 0.906 1.799 0.893 2.971

0:53:44 172.1 0.076 77.6 5.817 1.60 40.9974 160.1 1.816 1.812 3.972 2.703 0.894 1.798 0.904 3.024

0:56:46 174.0 0.082 77.7 5.811 1.70 41.0396 162.0 1.836 1.832 3.992 2.713 0.885 1.799 0.914 3.067

0:59:53 175.5 0.088 77.8 5.805 1.80 41.0812 163.5 1.851 1.846 4.006 2.723 0.880 1.802 0.922 3.094

1:02:57 177.3 0.093 77.8 5.799 1.90 41.1227 165.3 1.869 1.864 4.024 2.739 0.878 1.809 0.931 3.120

1:06:05 178.9 0.099 78.1 5.793 2.00 41.1654 167.0 1.886 1.881 4.041 2.733 0.855 1.794 0.939 3.195

1:09:11 180.4 0.105 78.1 5.787 2.10 41.2073 168.4 1.900 1.895 4.055 2.745 0.853 1.799 0.946 3.217

1:12:16 181.7 0.111 78.2 5.782 2.20 41.2493 169.8 1.914 1.908 4.068 2.756 0.850 1.803 0.953 3.240

1:15:26 183.1 0.117 78.2 5.776 2.30 41.2911 171.1 1.927 1.921 4.081 2.766 0.848 1.807 0.959 3.260

1:18:44 184.8 0.123 78.2 5.770 2.40 41.3333 172.8 1.945 1.939 4.099 2.787 0.851 1.819 0.968 3.274

1:21:54 185.7 0.129 78.4 5.764 2.50 41.3757 173.7 1.952 1.946 4.106 2.776 0.833 1.805 0.971 3.331

1:25:10 187.4 0.135 78.4 5.758 2.60 41.4182 175.4 1.969 1.963 4.123 2.793 0.833 1.813 0.980 3.352

1:28:23 189.1 0.141 78.4 5.752 2.70 41.4608 177.2 1.987 1.980 4.140 2.809 0.832 1.820 0.989 3.377

1:31:41 190.0 0.147 78.4 5.746 2.80 41.5033 178.0 1.994 1.987 4.147 2.818 0.833 1.826 0.992 3.381

1:35:01 191.1 0.153 78.3 5.740 2.90 41.5464 179.1 2.004 1.997 4.157 2.833 0.839 1.836 0.997 3.377

1:38:22 192.6 0.158 78.6 5.734 3.00 41.5893 180.6 2.019 2.012 4.172 2.831 0.822 1.826 1.004 3.444

1:41:38 193.6 0.164 78.5 5.728 3.10 41.6318 181.6 2.028 2.020 4.180 2.843 0.826 1.835 1.009 3.443

1:44:58 194.4 0.170 78.5 5.723 3.20 41.6748 182.5 2.036 2.028 4.188 2.854 0.829 1.842 1.013 3.442

1:48:15 195.6 0.176 78.4 5.717 3.30 41.7179 183.6 2.047 2.039 4.199 2.868 0.832 1.850 1.018 3.447

1:51:34 196.8 0.182 78.4 5.711 3.40 41.7615 184.8 2.058 2.050 4.210 2.883 0.837 1.860 1.023 3.447

1:54:54 197.8 0.188 78.5 5.705 3.50 41.8048 185.8 2.067 2.058 4.218 2.881 0.825 1.853 1.028 3.490

1:58:10 199.0 0.194 78.5 5.699 3.60 41.8477 187.0 2.078 2.069 4.229 2.895 0.829 1.862 1.033 3.493

2:01:24 200.2 0.200 78.5 5.693 3.70 41.8912 188.3 2.090 2.081 4.241 2.908 0.830 1.869 1.039 3.502

2:04:38 201.3 0.206 78.4 5.687 3.80 41.9348 189.3 2.099 2.090 4.250 2.922 0.835 1.878 1.043 3.500

2:07:53 202.1 0.212 78.3 5.681 3.90 41.9792 190.1 2.106 2.096 4.256 2.934 0.840 1.887 1.047 3.491

2:11:07 203.2 0.218 78.1 5.675 4.00 42.0221 191.2 2.116 2.106 4.266 2.958 0.855 1.906 1.051 3.459

2:14:21 204.2 0.223 78.4 5.669 4.10 42.0661 192.2 2.125 2.115 4.275 2.946 0.834 1.890 1.056 3.532

2:17:42 204.7 0.229 78.3 5.663 4.20 42.1099 192.7 2.128 2.118 4.278 2.956 0.841 1.898 1.057 3.514

2:21:00 205.9 0.235 78.3 5.658 4.30 42.1538 193.9 2.139 2.129 4.289 2.971 0.845 1.908 1.063 3.515

2:24:20 206.7 0.241 78.2 5.652 4.40 42.1978 194.7 2.146 2.135 4.295 2.983 0.851 1.917 1.066 3.506

2:27:40 207.8 0.247 78.1 5.646 4.50 42.2419 195.8 2.155 2.144 4.304 2.999 0.858 1.929 1.071 3.495

2:30:59 208.4 0.253 78.3 5.640 4.60 42.2863 196.4 2.160 2.149 4.309 2.991 0.845 1.918 1.073 3.538

2:34:20 209.5 0.259 78.2 5.634 4.70 42.3307 197.5 2.169 2.158 4.318 3.007 0.852 1.929 1.077 3.530

2:37:34 210.7 0.265 78.1 5.628 4.80 42.3751 198.7 2.180 2.168 4.328 3.021 0.855 1.938 1.083 3.532

2:41:01 210.8 0.271 78.0 5.622 4.90 42.4196 198.8 2.180 2.168 4.328 3.029 0.864 1.947 1.082 3.504

2:44:18 211.9 0.277 77.8 5.616 5.00 42.4642 200.0 2.190 2.177 4.337 3.051 0.877 1.964 1.087 3.480

2:47:35 212.8 0.283 78.0 5.610 5.10 42.5094 200.8 2.196 2.184 4.344 3.041 0.861 1.951 1.090 3.534

2:50:55 213.9 0.288 78.0 5.604 5.20 42.5538 201.9 2.206 2.194 4.354 3.056 0.865 1.960 1.095 3.533

2:54:12 214.6 0.294 77.9 5.598 5.30 42.5991 202.6 2.212 2.199 4.359 3.064 0.869 1.966 1.098 3.527

2:57:31 215.2 0.300 77.9 5.592 5.40 42.6441 203.2 2.216 2.203 4.363 3.074 0.875 1.974 1.100 3.515

3:00:45 216.1 0.306 77.8 5.587 5.50 42.6891 204.1 2.223 2.210 4.370 3.088 0.881 1.985 1.103 3.504

3:04:01 216.9 0.312 77.8 5.581 5.60 42.7346 205.0 2.230 2.216 4.376 3.094 0.881 1.987 1.107 3.514

3:07:13 217.5 0.318 77.8 5.575 5.70 42.7796 205.5 2.234 2.220 4.380 3.095 0.879 1.987 1.108 3.524

3:10:23 218.4 0.324 77.7 5.569 5.80 42.8250 206.4 2.241 2.227 4.387 3.109 0.885 1.997 1.112 3.514

3:13:38 219.0 0.330 77.6 5.563 5.90 42.8708 207.0 2.245 2.231 4.391 3.117 0.890 2.003 1.114 3.504
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.912 (in.) 15.016 (cm) Height 4.824 (in.) Date 8-17-09 Test Number CU-1257B

Diameter 2.822 (in) 7.167 (cm) Dia. avg. 3.177 (in) Press No. 1 Data File ID 1257B

Area 6.253 (in
2
) 40.342 (cm

2
) Area avg. 7.929 (in

2
) Panel No. B Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

3:16:52 219.9 0.336 77.6 5.557 6.00 42.9163 207.9 2.253 2.238 4.398 3.131 0.896 2.013 1.117 3.495

3:19:57 220.3 0.342 77.4 5.551 6.10 42.9617 208.3 2.255 2.240 4.400 3.142 0.905 2.023 1.118 3.472

3:23:06 221.3 0.348 77.6 5.545 6.20 43.0075 209.3 2.263 2.248 4.408 3.137 0.892 2.015 1.122 3.515

3:26:19 221.9 0.353 77.5 5.539 6.30 43.0533 209.9 2.267 2.252 4.412 3.148 0.899 2.024 1.124 3.500

3:29:34 222.3 0.359 77.4 5.533 6.40 43.1001 210.4 2.270 2.254 4.414 3.155 0.904 2.029 1.125 3.490

3:32:44 223.1 0.365 77.4 5.527 6.50 43.1457 211.1 2.275 2.259 4.419 3.166 0.910 2.038 1.128 3.480

3:35:58 223.7 0.371 77.3 5.522 6.60 43.1914 211.7 2.280 2.263 4.423 3.176 0.916 2.046 1.130 3.468

3:39:19 224.2 0.377 77.3 5.516 6.70 43.2377 212.2 2.282 2.266 4.426 3.174 0.911 2.043 1.131 3.484

3:42:36 225.0 0.383 77.3 5.510 6.80 43.2843 213.0 2.288 2.271 4.431 3.183 0.915 2.049 1.134 3.480

3:45:51 225.9 0.389 77.2 5.504 6.90 43.3305 213.9 2.296 2.279 4.439 3.194 0.919 2.057 1.138 3.477

3:49:14 226.6 0.395 77.2 5.498 7.00 43.3773 214.7 2.301 2.284 4.444 3.204 0.923 2.064 1.141 3.471

3:52:35 227.0 0.401 77.1 5.492 7.10 43.4245 215.0 2.303 2.285 4.445 3.213 0.931 2.072 1.141 3.451

3:56:00 227.6 0.407 76.9 5.486 7.20 43.4709 215.6 2.306 2.288 4.448 3.229 0.943 2.086 1.143 3.422

3:59:26 228.6 0.413 77.1 5.480 7.30 43.5176 216.6 2.314 2.296 4.456 3.223 0.930 2.076 1.147 3.467

4:02:49 229.2 0.419 77.0 5.474 7.40 43.5646 217.2 2.318 2.300 4.460 3.230 0.933 2.081 1.148 3.462

4:06:15 229.6 0.424 77.0 5.468 7.50 43.6116 217.6 2.320 2.302 4.462 3.238 0.939 2.089 1.149 3.447

4:09:38 230.4 0.430 76.9 5.462 7.60 43.6588 218.4 2.326 2.308 4.468 3.250 0.945 2.098 1.152 3.438

4:12:56 231.2 0.436 76.7 5.457 7.70 43.7060 219.2 2.332 2.313 4.473 3.271 0.961 2.116 1.155 3.404

4:16:24 231.6 0.442 76.9 5.451 7.80 43.7535 219.6 2.334 2.315 4.475 3.257 0.946 2.102 1.156 3.444

4:19:43 232.4 0.448 76.8 5.445 7.90 43.8011 220.5 2.340 2.321 4.481 3.268 0.950 2.109 1.159 3.440

4:23:04 233.4 0.454 76.8 5.439 8.00 43.8488 221.4 2.348 2.328 4.488 3.277 0.952 2.115 1.162 3.441

4:26:21 233.6 0.460 76.7 5.433 8.10 43.8962 221.6 2.347 2.328 4.488 3.285 0.960 2.123 1.162 3.421

4:29:41 234.0 0.466 76.5 5.427 8.20 43.9441 222.1 2.350 2.330 4.490 3.301 0.974 2.137 1.163 3.389

4:33:01 235.2 0.472 76.7 5.421 8.30 43.9920 223.2 2.360 2.339 4.499 3.293 0.956 2.124 1.168 3.443

4:36:25 235.6 0.478 76.6 5.415 8.40 44.0399 223.6 2.361 2.340 4.500 3.300 0.963 2.132 1.169 3.427

4:39:54 236.2 0.484 76.6 5.409 8.50 44.0882 224.3 2.365 2.345 4.505 3.309 0.968 2.139 1.171 3.419

4:43:12 237.0 0.489 76.5 5.403 8.60 44.1363 225.0 2.371 2.350 4.510 3.321 0.974 2.148 1.173 3.409

4:46:33 237.6 0.495 76.3 5.397 8.70 44.1849 225.6 2.375 2.353 4.513 3.334 0.983 2.159 1.175 3.390

4:49:59 238.2 0.501 76.5 5.392 8.80 44.2333 226.3 2.379 2.357 4.517 3.325 0.971 2.148 1.177 3.425

4:53:23 239.1 0.507 76.4 5.386 8.90 44.2819 227.1 2.384 2.363 4.523 3.338 0.978 2.158 1.180 3.412

4:56:46 239.5 0.513 76.3 5.380 9.00 44.3312 227.5 2.386 2.364 4.524 3.346 0.985 2.166 1.180 3.397

5:00:12 240.3 0.519 76.3 5.374 9.10 44.3793 228.3 2.392 2.370 4.530 3.357 0.990 2.173 1.183 3.391

5:03:34 240.6 0.525 76.1 5.368 9.20 44.4281 228.6 2.393 2.370 4.530 3.369 1.002 2.186 1.184 3.363

5:06:51 241.3 0.531 76.3 5.362 9.30 44.4771 229.4 2.398 2.375 4.535 3.356 0.984 2.170 1.186 3.410

5:10:05 241.7 0.537 76.2 5.356 9.40 44.5258 229.7 2.399 2.376 4.536 3.364 0.991 2.178 1.186 3.394

5:13:19 242.5 0.543 76.1 5.350 9.50 44.5755 230.5 2.404 2.381 4.541 3.377 0.999 2.188 1.189 3.381

5:16:39 242.7 0.549 76.0 5.344 9.60 44.6246 230.7 2.404 2.381 4.541 3.387 1.009 2.198 1.189 3.357

5:19:53 243.5 0.554 76.1 5.338 9.70 44.6737 231.5 2.409 2.386 4.546 3.387 1.004 2.195 1.191 3.373

5:23:17 244.0 0.560 75.9 5.332 9.80 44.7233 232.1 2.413 2.389 4.549 3.401 1.015 2.208 1.193 3.349

5:26:40 244.6 0.566 75.8 5.327 9.90 44.7728 232.7 2.416 2.392 4.552 3.409 1.020 2.214 1.195 3.343

5:29:55 244.9 0.572 75.9 5.321 10.00 44.8227 233.0 2.417 2.392 4.552 3.406 1.017 2.212 1.195 3.349

5:32:59 245.5 0.578 75.8 5.315 10.10 44.8729 233.5 2.420 2.395 4.555 3.413 1.021 2.217 1.196 3.343

5:36:19 246.5 0.584 75.8 5.309 10.20 44.9228 234.5 2.427 2.402 4.562 3.425 1.026 2.226 1.200 3.339

5:39:23 246.7 0.590 75.8 5.303 10.30 44.9726 234.7 2.427 2.402 4.562 3.424 1.025 2.224 1.199 3.341

5:42:23 247.1 0.596 75.7 5.297 10.40 45.0227 235.1 2.428 2.403 4.563 3.428 1.029 2.228 1.200 3.333

5:45:39 247.8 0.602 75.7 5.291 10.50 45.0733 235.8 2.432 2.407 4.567 3.437 1.033 2.235 1.202 3.327

5:48:50 248.3 0.608 75.6 5.285 10.60 45.1235 236.4 2.436 2.410 4.570 3.441 1.034 2.238 1.203 3.327

5:52:03 248.8 0.614 75.5 5.279 10.70 45.1738 236.8 2.437 2.411 4.571 3.449 1.041 2.245 1.204 3.314

5:55:21 249.6 0.619 75.5 5.273 10.80 45.2248 237.6 2.443 2.416 4.576 3.459 1.045 2.252 1.207 3.308

5:58:36 250.1 0.625 75.5 5.267 10.90 45.2758 238.1 2.445 2.419 4.579 3.458 1.042 2.250 1.208 3.318

6:01:56 250.5 0.631 75.5 5.262 11.00 45.3264 238.5 2.447 2.420 4.580 3.463 1.046 2.254 1.209 3.311

6:05:09 251.0 0.637 75.3 5.256 11.10 45.3770 239.0 2.449 2.422 4.582 3.474 1.055 2.264 1.209 3.293

6:08:25 251.8 0.643 75.4 5.250 11.20 45.4281 239.9 2.455 2.428 4.588 3.474 1.049 2.261 1.212 3.311

6:11:48 252.4 0.649 75.4 5.244 11.30 45.4802 240.4 2.458 2.430 4.590 3.479 1.053 2.266 1.213 3.306

6:15:05 252.6 0.655 75.3 5.238 11.40 45.5310 240.6 2.458 2.430 4.590 3.488 1.062 2.275 1.213 3.285

6:18:25 253.5 0.661 75.3 5.232 11.50 45.5827 241.5 2.463 2.435 4.595 3.488 1.055 2.271 1.216 3.304

6:21:47 253.9 0.667 75.3 5.226 11.60 45.6342 241.9 2.465 2.437 4.597 3.494 1.060 2.277 1.217 3.295

6:25:10 254.3 0.673 75.1 5.220 11.70 45.6856 242.3 2.466 2.438 4.598 3.507 1.072 2.289 1.217 3.271

6:28:34 254.8 0.679 75.2 5.214 11.80 45.7371 242.9 2.469 2.440 4.600 3.500 1.063 2.281 1.219 3.293

6:31:50 255.8 0.684 75.2 5.208 11.90 45.7890 243.8 2.476 2.447 4.607 3.511 1.068 2.290 1.222 3.288
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.912 (in.) 15.016 (cm) Height 4.824 (in.) Date 8-17-09 Test Number CU-1257B

Diameter 2.822 (in) 7.167 (cm) Dia. avg. 3.177 (in) Press No. 1 Data File ID 1257B

Area 6.253 (in
2
) 40.342 (cm

2
) Area avg. 7.929 (in

2
) Panel No. B Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

6:35:10 256.3 0.690 75.0 5.202 12.00 45.8413 244.3 2.478 2.449 4.609 3.528 1.082 2.305 1.223 3.260

6:38:27 256.9 0.696 75.3 5.197 12.10 45.8934 244.9 2.481 2.452 4.612 3.506 1.058 2.282 1.224 3.315

6:41:47 257.7 0.702 75.2 5.191 12.20 45.9454 245.7 2.487 2.457 4.617 3.517 1.063 2.290 1.227 3.307

6:45:06 258.1 0.708 75.2 5.185 12.30 45.9978 246.2 2.488 2.458 4.618 3.523 1.068 2.296 1.228 3.299

6:48:24 258.0 0.714 75.2 5.179 12.40 46.0502 246.1 2.485 2.454 4.614 3.518 1.066 2.292 1.226 3.299

6:51:44 259.1 0.720 75.1 5.173 12.50 46.1030 247.1 2.492 2.461 4.621 3.531 1.072 2.302 1.229 3.292

6:55:09 259.7 0.726 75.1 5.167 12.60 46.1560 247.7 2.495 2.465 4.625 3.534 1.073 2.303 1.231 3.295

6:58:37 260.2 0.732 75.1 5.161 12.70 46.2091 248.2 2.497 2.466 4.626 3.537 1.074 2.305 1.232 3.294

7:01:56 260.7 0.738 74.9 5.155 12.80 46.2623 248.8 2.500 2.469 4.629 3.550 1.084 2.317 1.233 3.275

7:05:11 261.5 0.744 75.0 5.149 12.90 46.3145 249.5 2.505 2.473 4.633 3.548 1.078 2.313 1.235 3.291

7:08:36 261.8 0.749 75.0 5.143 13.00 46.3679 249.8 2.505 2.473 4.633 3.553 1.083 2.318 1.235 3.282

7:11:59 262.4 0.755 74.8 5.137 13.10 46.4216 250.4 2.508 2.476 4.636 3.568 1.095 2.332 1.237 3.258

7:15:19 263.2 0.761 74.9 5.132 13.20 46.4747 251.2 2.514 2.482 4.642 3.565 1.086 2.326 1.239 3.281

7:18:46 263.9 0.767 74.8 5.126 13.30 46.5281 251.9 2.517 2.485 4.645 3.573 1.091 2.332 1.241 3.274

7:22:11 264.4 0.773 74.5 5.120 13.40 46.5818 252.4 2.520 2.487 4.647 3.597 1.113 2.355 1.242 3.231

7:25:34 264.5 0.779 74.8 5.114 13.50 46.6358 252.5 2.517 2.484 4.644 3.575 1.093 2.334 1.241 3.269

7:28:50 265.4 0.785 74.7 5.108 13.60 46.6898 253.4 2.524 2.490 4.650 3.588 1.101 2.344 1.244 3.260

7:32:06 266.1 0.791 74.7 5.102 13.70 46.7437 254.1 2.528 2.494 4.654 3.593 1.102 2.348 1.246 3.260

7:35:21 266.2 0.797 74.7 5.096 13.80 46.7982 254.2 2.526 2.492 4.652 3.592 1.103 2.347 1.245 3.258

7:38:30 266.4 0.803 74.6 5.090 13.90 46.8528 254.4 2.525 2.491 4.651 3.597 1.109 2.353 1.244 3.243

7:41:45 267.0 0.809 74.6 5.084 14.00 46.9067 255.0 2.528 2.494 4.654 3.599 1.108 2.353 1.245 3.249

7:45:09 267.8 0.814 74.6 5.078 14.10 46.9616 255.8 2.533 2.498 4.658 3.605 1.110 2.358 1.248 3.248

7:48:26 268.0 0.820 74.4 5.072 14.20 47.0160 256.0 2.532 2.497 4.657 3.615 1.121 2.368 1.247 3.225

7:51:40 268.9 0.826 74.6 5.067 14.30 47.0712 257.0 2.538 2.503 4.663 3.612 1.112 2.362 1.250 3.248

7:54:53 269.5 0.832 74.5 5.061 14.40 47.1259 257.5 2.541 2.506 4.666 3.620 1.117 2.368 1.251 3.240

7:58:01 269.7 0.838 74.3 5.055 14.50 47.1816 257.7 2.540 2.504 4.664 3.631 1.130 2.381 1.251 3.213

8:01:07 270.3 0.844 74.5 5.049 14.60 47.2365 258.4 2.543 2.508 4.668 3.621 1.117 2.369 1.252 3.242

8:04:20 271.0 0.850 74.4 5.043 14.70 47.2919 259.1 2.547 2.511 4.671 3.628 1.120 2.374 1.254 3.239

8:07:31 271.0 0.856 74.2 5.037 14.80 47.3474 259.1 2.544 2.508 4.668 3.640 1.135 2.388 1.253 3.206

8:10:40 272.1 0.862 74.4 5.031 14.90 47.4029 260.2 2.552 2.516 4.676 3.637 1.124 2.380 1.256 3.235

8:13:57 272.7 0.868 74.3 5.025 15.00 47.4586 260.7 2.554 2.518 4.678 3.643 1.128 2.386 1.257 3.229

8:17:16 272.9 0.874 74.1 5.019 15.10 47.5143 260.9 2.554 2.517 4.677 3.657 1.144 2.400 1.257 3.198

8:20:26 273.3 0.879 74.3 5.013 15.20 47.5702 261.4 2.555 2.518 4.678 3.644 1.130 2.387 1.257 3.225

8:23:42 274.3 0.885 74.3 5.007 15.30 47.6268 262.3 2.561 2.523 4.683 3.653 1.132 2.393 1.260 3.225

8:26:58 274.8 0.891 73.9 5.002 15.40 47.6826 262.8 2.563 2.525 4.685 3.679 1.157 2.418 1.261 3.179

8:30:13 274.8 0.897 74.2 4.996 15.50 47.7393 262.8 2.560 2.522 4.682 3.655 1.136 2.396 1.259 3.217

8:33:29 275.6 0.903 74.1 4.990 15.60 47.7959 263.6 2.564 2.526 4.686 3.665 1.142 2.404 1.261 3.208

8:36:55 275.8 0.909 74.1 4.984 15.70 47.8525 263.8 2.564 2.525 4.685 3.666 1.144 2.405 1.261 3.204

8:40:21 276.4 0.915 74.1 4.978 15.80 47.9091 264.4 2.567 2.528 4.688 3.666 1.141 2.404 1.262 3.212

8:43:45 276.8 0.921 74.0 4.972 15.90 47.9666 264.9 2.568 2.529 4.689 3.674 1.149 2.412 1.263 3.199

8:47:08 277.3 0.927 74.1 4.966 16.00 48.0234 265.3 2.569 2.530 4.690 3.672 1.145 2.408 1.263 3.207

8:50:40 277.7 0.933 74.1 4.960 16.10 48.0804 265.7 2.570 2.530 4.690 3.674 1.147 2.411 1.264 3.203

8:54:06 278.0 0.939 73.9 4.954 16.20 48.1381 266.0 2.570 2.530 4.690 3.689 1.162 2.426 1.263 3.174

8:57:19 278.7 0.944 74.0 4.948 16.30 48.1953 266.7 2.574 2.534 4.694 3.679 1.149 2.414 1.265 3.203

9:00:36 279.2 0.950 74.0 4.942 16.40 48.2528 267.2 2.575 2.535 4.695 3.685 1.154 2.420 1.266 3.195

9:04:03 279.7 0.956 73.6 4.936 16.50 48.3112 267.7 2.577 2.536 4.696 3.711 1.177 2.444 1.267 3.152

9:07:19 280.4 0.962 74.0 4.931 16.60 48.3687 268.4 2.580 2.540 4.700 3.690 1.153 2.421 1.268 3.200

9:10:43 280.8 0.968 73.9 4.925 16.70 48.4272 268.8 2.581 2.540 4.700 3.696 1.159 2.427 1.269 3.190

9:14:09 281.5 0.974 73.9 4.919 16.80 48.4847 269.5 2.585 2.544 4.704 3.698 1.158 2.428 1.270 3.195

9:17:35 281.5 0.980 73.9 4.913 16.90 48.5436 269.5 2.582 2.540 4.700 3.695 1.157 2.426 1.269 3.192

9:20:53 282.1 0.986 73.8 4.907 17.00 48.6019 270.1 2.584 2.543 4.703 3.704 1.164 2.434 1.270 3.181

9:24:19 282.6 0.992 73.9 4.901 17.10 48.6603 270.6 2.586 2.544 4.704 3.701 1.160 2.430 1.270 3.190

9:27:46 283.0 0.998 73.9 4.895 17.20 48.7190 271.1 2.587 2.545 4.705 3.702 1.160 2.431 1.271 3.191

9:31:08 283.0 1.004 73.7 4.889 17.30 48.7783 271.0 2.583 2.541 4.701 3.712 1.174 2.443 1.269 3.161

9:34:34 283.7 1.010 73.8 4.883 17.40 48.8375 271.7 2.587 2.544 4.704 3.705 1.164 2.435 1.271 3.183

9:38:03 284.7 1.015 73.8 4.877 17.50 48.8960 272.8 2.594 2.551 4.711 3.716 1.168 2.442 1.274 3.182

9:41:31 285.0 1.021 73.5 4.871 17.60 48.9557 273.0 2.593 2.550 4.710 3.734 1.187 2.460 1.273 3.146

9:44:51 285.7 1.027 73.8 4.866 17.70 49.0150 273.7 2.597 2.554 4.714 3.719 1.168 2.443 1.275 3.183

9:48:14 286.6 1.033 73.7 4.860 17.80 49.0744 274.7 2.602 2.559 4.719 3.729 1.173 2.451 1.278 3.179

9:51:27 286.9 1.039 73.5 4.854 17.90 49.1344 275.0 2.602 2.558 4.718 3.740 1.184 2.462 1.278 3.157
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.912 (in.) 15.016 (cm) Height 4.824 (in.) Date 8-17-09 Test Number CU-1257B

Diameter 2.822 (in) 7.167 (cm) Dia. avg. 3.177 (in) Press No. 1 Data File ID 1257B

Area 6.253 (in
2
) 40.342 (cm

2
) Area avg. 7.929 (in

2
) Panel No. B Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

9:54:47 287.0 1.045 73.7 4.848 18.00 49.1940 275.1 2.600 2.556 4.716 3.725 1.172 2.448 1.276 3.178

9:58:04 287.6 1.051 73.6 4.842 18.09 49.2541 275.7 2.603 2.558 4.718 3.735 1.179 2.457 1.278 3.167

10:01:25 288.0 1.057 73.6 4.836 18.20 49.3143 276.1 2.603 2.558 4.718 3.733 1.178 2.456 1.278 3.170

10:04:42 288.0 1.063 73.6 4.830 18.30 49.3749 276.0 2.599 2.555 4.715 3.730 1.178 2.454 1.276 3.166

10:08:01 288.5 1.069 73.5 4.824 18.40 49.4357 276.5 2.601 2.556 4.716 3.740 1.187 2.463 1.277 3.152
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EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 44.8 48.0 47.6

Initial Dry Density   PCF
γ
do 72.2 68.2 70.9

Data Saturation   % So 97.5 94.0 100.2

Void Ratio eo 1.134 1.262 1.174

Water content   % Wf 43.0 45.7 37.1

After Dry Density   PCF
γ
df 74.8 72.4 80.4

Shear Saturation   % Sf 100.0 100.0 100.0

Void Ratio ef 1.062 1.130 0.917

Final Back Pressure   TSF uc 5.76 4.32 2.88

Minor Principal Stress TSF @ failure σ3'f 0.47 0.47 1.88
Maximum Deviator Stress 

(tsf) @ failure (σ1'-σ3')max 1.68 3.00 6.68

Time to (σ1'-σ3')max  min. tf 22.3 15.5 26.8

Ultimate Deviator Stress, 

t/sq ft (σ1'-σ3')ult n/a n/a n/a

Initial Diameter, in. Do 2.845 2.840 2.895

Controlled - Strain Test Initial Height, in. Ho 6.123 5.937 5.851

Description of Specimens Silt (ML), gray brown, moist, firm, fly ash

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.47 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-43A & B-35A Sample No. 1278

Depth Elev. 29.0'-29.5', 29.5'-30.0', 46.0'-46.5'

Laboratory Stantec Date 8-24-09

TRIAXIAL COMPRESSION TEST REPORT
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EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 44.8 48.0 47.6

Initial Dry Density   PCF
γ
do 72.2 68.2 70.9

Data Saturation   % So 97.5 94.0 100.2

Void Ratio eo 1.134 1.262 1.174

Water content   % Wf 43.0 45.7 37.1

After Dry Density   PCF
γ
df 74.8 72.4 80.4

Shear Saturation   % Sf 100.0 100.0 100.0

Void Ratio ef 1.062 1.130 0.917

Final Back Pressure   TSF uc 5.76 4.32 2.88

Minor Principal Stress TSF σ3 0.72 2.16 3.60
Maximum Deviator Stress 

(tsf) @ failure (σ1-σ3)max 1.68 3.00 6.68

Time to (σ1-σ3)Max.  min. tf 22.3 15.5 26.8

Ultimate Deviator Stress, 

t/sq ft (σ1-σ3)ult n/a n/a n/a

Initial Diameter, in. Do 2.845 2.840 2.895

Controlled - Strain Test Initial Height, in. Ho 6.123 5.937 5.851

Description of Specimens Silt (ML), gray brown, moist, firm, fly ash

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.47 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-43A & B-35A Sample No. 1278

Depth Elev. 29.0'-29.5', 29.5'-30.0', 46.0'-46.5'

Laboratory Stantec Date 8-24-09

TRIAXIAL COMPRESSION TEST REPORT
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Project Cumberland Dry Ash Stack and Gypsum Disposal Area Project No. 175539009

Sample ID B-43A, 29.0'-29.5' & B-43A, 29.5'-30.0' & B-35A, 46.0'-46.5' Test Number 1278

Failure Criterion: Maximum Effective Principal Stress Ratio φ' = 39.6 deg. c' = 0.00 tsf
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-43A, 29.0'-29.5' Test Number CU-1278A

Visual Description Silt (ML), gray brown, moist, firm, fly ash Prepared By RC

Undisturbed Source B-43A, 29.0'-31.0' Date 7-18-2009

Specific Gravity 2.47 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in
3
) Specimen

Top 2.834 1 6.119 Sample 38.8860 (Vo) Wet Weight (g) 1068.41

Middle 2.847 2 6.130 Solids 18.2276 (VSo) Dry Weight (g) 737.83

Bottom 2.850 3 6.123 Water 20.1722 (Vwo) Wet Unit Weight (pcf) 104.7

Avg. 2.8437 (Do) 4 6.119 Voids 20.6584 (Vvo) Dry Unit Weight (pcf) 72.3

Area (in
2
) 6.3511 (Ao) Avg. (Ho) 6.1228 Degree of Saturation (%) 97.6 (So)

Moisture Content (%) 44.8 Final Trimmings Void Ratio 1.133

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 80 (psi) Final Pore Pressure Parameter B 0.96 Date 8-13-09

Panel Board Number F

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1274 Initial 16.67 (in.) Initial 10.75 (in.) Specimen Height (in.) 6.1289 (Hs)

Final 0.1213 Final 13.39 (in.) Final 6.34 (in.) Area (in
2
) Method A 6.3637 (As)

Change 0.0061 (∆Ho) Change -3.28 (in.) Change -4.41 (in.) Specimen Volume (in
3
) 39.00 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1213 Initial 1.23 (in.) Initial 17.72 (in.) Chamber 90

Final 0.1304 Final 3.35 (in.) Final 15.66 (in.) Back 80

Change -0.0091 (∆Hc) Change -2.12 (in.) Change -2.06 (in.) Lateral 10 (σ3)

Height (in.) 6.1198 (Hc) Volume (in
3
) 37.5925 (Vc)

Area (in
3
) Method B 6.1428 (Ac) Volume - Water (in

3
) 19.3649 (VWc) t50 (min.) 0.089

Diameter (in.) 2.7967 (Dc) Water Content (%) 43.0

Dry Density (pcf) 74.8 Degree of Saturation (%) 100.0 (Sc) Void Ratio 1.062

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.382 (in.) Wet Weight (g) 1055.18 Corrected Deviator 1.68 σd (tsf)

Wet weight (g) 1055.18 (WWf) Dry Weight (g) 737.83 Major Principal 2.15 σ1'f (tsf)

Corrected Diameter 3.358 (in.) Tare Weight (g) 0.00 Minor Principal 0.47 σ3'f (tsf)

Rate of Strain (% / min.) 0.140

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 3.01

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments: One + 1 1/2" rock found in specimen after testing.
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-43A, 29.5'-30.0' Test Number CU-1278B

Visual Description Silt (ML), gray brown, moist, firm, fly ash Prepared By RC

Undisturbed Source B-43A, 29.0'-31.0' Date 7-28-2009

Specific Gravity 2.47 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in3) Specimen

Top 2.851 1 5.942 Sample 37.7256 (Vo) Wet Weight (g) 996.10

Middle 2.827 2 5.921 Solids 16.6250 (VSo) Dry Weight (g) 672.96

Bottom 2.855 3 5.944 Water 19.7182 (Vwo) Wet Unit Weight (pcf) 100.6

Avg. 2.8443 (Do) 4 5.942 Voids 21.1006 (Vvo) Dry Unit Weight (pcf) 68.0

Area (in
2
) 6.3541 (Ao) Avg. (Ho) 5.9373 Degree of Saturation (%) 93.4 (So)

Moisture Content (%) 48.0 Final Trimmings Void Ratio 1.269

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 60 (psi) Final Pore Pressure Parameter B 0.98 Date 8-14-09

Panel Board Number A

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1217 Initial 16.56 (in.) Initial 11.25 (in.) Specimen Height (in.) 5.9382 (Hs)

Final 0.1208 Final 11.36 (in.) Final 7.95 (in.) Area (in
2
) Method A 6.3560 (As)

Change 0.0009 (∆Ho) Change -5.20 (in.) Change -3.30 (in.) Specimen Volume (in
3
) 37.74 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1208 Initial 1.23 (in.) Initial 16.13 (in.) Chamber 90

Final 0.1212 Final 5.04 (in.) Final 11.69 (in.) Back 60

Change -0.0004 (∆Hc) Change -3.81 (in.) Change -4.44 (in.) Lateral 30 (σ3)

Height (in.) 5.9378 (Hc) Volume (in
3
) 35.4102 (Vc)

Area (in
3
) Method B 5.9636 (Ac) Volume - Water (in

3
) 18.7852 (VWc) D50 (min.) 0.063

Diameter (in.) 2.7556 (Dc) Water Content (%) 45.7

Dry Density (pcf) 72.4 Degree of Saturation (%) 100.0 (Sc) Void Ratio 1.130

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.204 (in.) Wet Weight (g) 980.81 Corrected Deviator 3.00 σd (tsf)

Wet weight (g) 980.81 (WWf) Dry Weight (g) 672.96 Major Principal 3.46 σ1'f (tsf)

Corrected Diameter 3.180 (in.) Tare Weight (g) 0.00 Minor Principal 0.47 σ3'f (tsf)

Rate of Strain (% / min.) 0.221

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 3.17

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments:

Deviator Stress and Induced Pore Pressure vs. Strain
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-35A, 46.0'-46.5' Test Number CU-1278C

Visual Description Silt (ML), gray brown, moist, firm, fly ash Prepared By RC

Undisturbed Source B-35A, 46.0'-48.0' Date 7-28-2009

Specific Gravity 2.47 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in
3
) Specimen

Top 2.883 1 5.851 Sample 38.4607 (Vo) Wet Weight (g) 1058.02

Middle 2.899 2 5.865 Solids 17.7080 (VSo) Dry Weight (g) 716.80

Bottom 2.897 3 5.837 Water 20.8215 (Vwo) Wet Unit Weight (pcf) 104.8

Avg. 2.8930 (Do) 4 5.851 Voids 20.7526 (Vvo) Dry Unit Weight (pcf) 71.0

Area (in
2
) 6.5733 (Ao) Avg. (Ho) 5.8510 Degree of Saturation (%) 100.3 (So)

Moisture Content (%) 47.6 Final Trimmings Void Ratio 1.172

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 40 (psi) Final Pore Pressure Parameter B 0.97 Date 8-13-09

Panel Board Number E

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1191 Initial 17.15 (in.) Initial 9.54 (in.) Specimen Height (in.) 5.8422 (Hs)

Final 0.1279 Final 14.75 (in.) Final 7.08 (in.) Area (in
2
) Method A 6.5535 (As)

Change -0.0088 (∆Ho) Change -2.40 (in.) Change -2.46 (in.) Specimen Volume (in
3
) 38.29 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1279 Initial 1.36 (in.) Initial 16.86 (in.) Chamber 90

Final 0.1242 Final 7.46 (in.) Final 10.83 (in.) Back 40

Change 0.0037 (∆Hc) Change -6.10 (in.) Change -6.03 (in.) Lateral 50 (σ3)

Height (in.) 5.8459 (Hc) Volume (in
3
) 33.9506 (Vc)

Area (in
3
) Method B 5.8076 (Ac) Volume - Water (in

3
) 16.2426 (VWc) D50 (min.) 0.206

Diameter (in.) 2.7193 (Dc) Water Content (%) 37.1

Dry Density (pcf) 80.4 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.917

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.109 (in.) Wet Weight (g) 982.98 Corrected Deviator 6.68 σd (tsf)

Wet weight (g) 982.98 (WWf) Dry Weight (g) 716.80 Major Principal 8.57 σ1'f (tsf)

Corrected Diameter 3.085 (in.) Tare Weight (g) 0.00 Minor Principal 1.88 σ3'f (tsf)

Rate of Strain (% / min.) 0.186

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 4.90

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments:

Deviator Stress and Induced Pore Pressure vs. Strain
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.120 (in.) 15.544 (cm) Height 5.073 (in.) Date 8-19-09 Test Number CU-1278A

Diameter 2.797 (in) 7.104 (cm) Dia. avg. 3.239 (in) Press No. 2 Data File ID CU-1278A

Area 6.143 (in
2
) 39.633 (cm

2
) Area avg. 8.237 (in

2
) Panel No. F Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 8.9 -0.003 80.0 6.120 0.00 39.6334 0.0 0.000 0.000 0.720 0.720 0.719 0.719 0.001 1.002

0:00:59 60.9 0.003 82.1 6.114 0.10 39.6737 52.0 0.610 0.610 1.330 1.181 0.571 0.876 0.305 2.071

0:01:50 89.1 0.010 83.0 6.107 0.20 39.7144 80.3 0.940 0.939 1.659 1.443 0.503 0.973 0.470 2.871

0:02:39 100.0 0.016 83.4 6.101 0.30 39.7534 91.2 1.067 1.066 1.786 1.541 0.473 1.007 0.534 3.255

0:03:25 106.9 0.022 83.6 6.095 0.40 39.7932 98.0 1.145 1.144 1.864 1.609 0.463 1.036 0.573 3.474

0:04:09 93.1 0.028 84.0 6.089 0.50 39.8328 84.3 0.984 0.982 1.702 1.417 0.433 0.925 0.492 3.270

0:04:58 114.6 0.034 84.3 6.083 0.60 39.8729 105.7 1.233 1.231 1.951 1.646 0.413 1.030 0.616 3.982

0:05:47 119.5 0.040 84.3 6.077 0.70 39.9147 110.6 1.289 1.287 2.007 1.699 0.410 1.054 0.644 4.142

0:06:28 123.0 0.046 84.3 6.071 0.80 39.9538 114.1 1.328 1.326 2.046 1.737 0.410 1.074 0.664 4.237

0:07:14 125.9 0.052 84.2 6.065 0.90 39.9944 117.0 1.361 1.359 2.079 1.777 0.417 1.097 0.680 4.264

0:07:58 128.4 0.059 84.2 6.058 1.00 40.0354 119.6 1.389 1.386 2.106 1.807 0.419 1.113 0.694 4.309

0:08:40 130.4 0.064 84.1 6.052 1.10 40.0745 121.5 1.410 1.407 2.127 1.832 0.423 1.128 0.704 4.327

0:09:24 132.4 0.071 84.1 6.046 1.20 40.1160 123.5 1.432 1.429 2.149 1.858 0.427 1.142 0.715 4.347

0:10:08 136.9 0.077 84.1 6.040 1.31 40.1579 128.0 1.482 1.479 2.199 1.909 0.428 1.168 0.740 4.456

0:10:49 138.9 0.083 84.0 6.034 1.40 40.1963 130.1 1.505 1.501 2.221 1.935 0.433 1.184 0.751 4.474

0:11:33 140.2 0.089 83.9 6.028 1.50 40.2388 131.4 1.518 1.515 2.235 1.954 0.438 1.196 0.758 4.464

0:12:17 141.1 0.095 83.9 6.021 1.61 40.2805 132.3 1.527 1.523 2.243 1.967 0.442 1.205 0.762 4.447

0:12:58 142.3 0.101 83.9 6.015 1.70 40.3206 133.4 1.539 1.535 2.255 1.978 0.442 1.210 0.768 4.474

0:13:42 143.6 0.107 83.8 6.010 1.80 40.3601 134.7 1.552 1.548 2.268 1.996 0.447 1.222 0.775 4.464

0:14:27 145.1 0.114 83.7 6.003 1.90 40.4025 136.2 1.568 1.563 2.283 2.016 0.451 1.233 0.782 4.467

0:15:08 145.9 0.120 83.7 5.997 2.00 40.4438 137.1 1.576 1.571 2.291 2.028 0.456 1.242 0.786 4.450

0:15:52 147.4 0.126 83.6 5.991 2.10 40.4853 138.5 1.591 1.586 2.306 2.046 0.459 1.253 0.794 4.457

0:16:33 148.5 0.132 83.6 5.985 2.20 40.5263 139.6 1.602 1.596 2.316 2.060 0.463 1.261 0.799 4.454

0:17:17 149.6 0.138 83.5 5.979 2.31 40.5689 140.8 1.614 1.608 2.328 2.078 0.469 1.274 0.805 4.431

0:18:01 151.0 0.145 83.4 5.972 2.41 40.6125 142.1 1.627 1.621 2.341 2.095 0.473 1.284 0.811 4.432

0:18:43 151.8 0.150 83.4 5.967 2.50 40.6507 142.9 1.635 1.629 2.349 2.109 0.479 1.294 0.815 4.406

0:19:24 152.7 0.156 83.2 5.961 2.60 40.6923 143.9 1.644 1.638 2.358 2.126 0.487 1.306 0.819 4.368

0:20:08 153.9 0.163 83.0 5.954 2.71 40.7358 145.0 1.655 1.649 2.369 2.154 0.504 1.329 0.825 4.273

0:20:49 155.2 0.168 83.4 5.948 2.80 40.7753 146.4 1.669 1.662 2.382 2.138 0.474 1.306 0.832 4.510

0:21:36 156.2 0.175 83.5 5.942 2.91 40.8205 147.4 1.679 1.671 2.391 2.141 0.469 1.305 0.836 4.570

0:22:17 157.1 0.181 83.5 5.936 3.01 40.8623 148.3 1.687 1.680 2.400 2.151 0.469 1.310 0.841 4.582

0:22:59 157.8 0.187 83.4 5.930 3.10 40.9034 149.0 1.694 1.686 2.406 2.160 0.473 1.316 0.844 4.570

0:23:40 158.8 0.193 83.4 5.924 3.20 40.9443 149.9 1.703 1.695 2.415 2.173 0.476 1.324 0.848 4.563

0:24:24 159.5 0.199 83.3 5.917 3.31 40.9883 150.6 1.709 1.701 2.421 2.183 0.481 1.332 0.851 4.540

0:25:06 160.6 0.205 83.3 5.912 3.40 41.0291 151.7 1.719 1.711 2.431 2.196 0.484 1.340 0.856 4.539

0:25:49 161.2 0.212 83.2 5.905 3.51 41.0737 152.3 1.725 1.716 2.436 2.204 0.486 1.345 0.859 4.531

0:26:33 162.1 0.218 83.2 5.899 3.61 41.1177 153.2 1.733 1.724 2.444 2.215 0.490 1.353 0.862 4.517

0:27:12 162.7 0.224 83.2 5.893 3.70 41.1564 153.9 1.739 1.730 2.450 2.224 0.493 1.358 0.865 4.512

0:27:56 163.7 0.230 83.1 5.887 3.80 41.1998 154.9 1.748 1.738 2.458 2.237 0.497 1.367 0.870 4.501

0:28:38 164.4 0.236 83.0 5.881 3.90 41.2425 155.6 1.754 1.744 2.464 2.247 0.501 1.374 0.873 4.485

0:29:19 165.1 0.242 83.0 5.875 4.00 41.2852 156.2 1.759 1.750 2.470 2.254 0.503 1.379 0.875 4.478

0:30:01 165.9 0.248 83.0 5.869 4.10 41.3282 157.0 1.767 1.756 2.476 2.265 0.507 1.386 0.879 4.465

0:30:45 166.5 0.254 82.9 5.863 4.20 41.3723 157.7 1.772 1.762 2.482 2.275 0.511 1.393 0.882 4.447

0:31:26 167.1 0.260 82.8 5.857 4.30 41.4146 158.3 1.777 1.767 2.487 2.284 0.516 1.400 0.884 4.430

0:32:08 168.0 0.266 82.8 5.850 4.40 41.4586 159.2 1.785 1.774 2.494 2.295 0.519 1.407 0.888 4.419

0:32:50 168.7 0.272 82.7 5.844 4.50 41.5011 159.8 1.791 1.779 2.499 2.305 0.524 1.414 0.890 4.399

0:33:33 169.5 0.279 82.7 5.838 4.60 41.5458 160.6 1.798 1.786 2.506 2.316 0.528 1.422 0.894 4.385

0:34:15 170.2 0.285 82.6 5.832 4.70 41.5894 161.4 1.804 1.792 2.512 2.326 0.532 1.429 0.897 4.369

0:34:57 171.1 0.291 82.5 5.826 4.80 41.6321 162.3 1.812 1.800 2.520 2.339 0.537 1.438 0.901 4.353

0:35:41 171.8 0.297 82.4 5.820 4.91 41.6779 163.0 1.818 1.806 2.526 2.352 0.545 1.449 0.904 4.318

0:36:22 172.6 0.303 82.2 5.814 5.00 41.7197 163.7 1.825 1.812 2.532 2.373 0.559 1.466 0.907 4.245

0:37:04 173.2 0.309 82.5 5.807 5.10 41.7646 164.3 1.830 1.817 2.537 2.355 0.537 1.446 0.909 4.389

0:37:50 174.4 0.316 82.7 5.801 5.21 41.8108 165.6 1.841 1.829 2.549 2.358 0.528 1.443 0.915 4.467

0:38:32 175.1 0.322 82.7 5.795 5.31 41.8538 166.3 1.847 1.834 2.554 2.363 0.527 1.445 0.918 4.481

0:39:13 176.0 0.328 82.7 5.789 5.40 41.8959 167.2 1.856 1.842 2.562 2.372 0.528 1.450 0.922 4.492

0:39:57 176.7 0.334 82.6 5.783 5.50 41.9421 167.9 1.861 1.847 2.567 2.382 0.533 1.457 0.924 4.470

0:40:41 177.6 0.340 82.5 5.777 5.61 41.9872 168.8 1.869 1.855 2.575 2.393 0.537 1.465 0.928 4.460

0:41:22 178.3 0.346 82.5 5.771 5.70 42.0302 169.5 1.875 1.861 2.581 2.402 0.540 1.471 0.931 4.448

0:42:06 179.3 0.352 82.4 5.765 5.80 42.0756 170.4 1.883 1.869 2.589 2.414 0.544 1.479 0.935 4.441

0:42:48 180.1 0.358 82.4 5.759 5.90 42.1192 171.2 1.890 1.876 2.596 2.423 0.546 1.485 0.938 4.436

File: 175539009_CU_1278.xls  Sheet: Data-A

Preparation Date: 1998

Revision Date: 1-2008 Stantec Consulting Services Inc.

Laboratory Document

Prepared By: MW

Approved BY: TLK



Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.120 (in.) 15.544 (cm) Height 5.073 (in.) Date 8-19-09 Test Number CU-1278A

Diameter 2.797 (in) 7.104 (cm) Dia. avg. 3.239 (in) Press No. 2 Data File ID CU-1278A

Area 6.143 (in
2
) 39.633 (cm

2
) Area avg. 8.237 (in

2
) Panel No. F Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:43:32 181.0 0.365 82.4 5.752 6.01 42.1655 172.2 1.899 1.884 2.604 2.435 0.550 1.492 0.943 4.429

0:44:13 181.7 0.371 82.3 5.746 6.10 42.2098 172.8 1.904 1.889 2.609 2.443 0.553 1.498 0.945 4.419

0:44:55 182.3 0.377 82.3 5.740 6.20 42.2533 173.5 1.909 1.894 2.614 2.450 0.555 1.502 0.947 4.415

0:45:39 183.4 0.383 82.2 5.734 6.30 42.3001 174.6 1.919 1.903 2.623 2.463 0.559 1.511 0.952 4.409

0:46:20 184.2 0.389 82.2 5.728 6.40 42.3447 175.3 1.925 1.909 2.629 2.473 0.562 1.517 0.955 4.400

0:47:04 184.7 0.395 82.1 5.722 6.51 42.3914 175.9 1.929 1.913 2.633 2.480 0.565 1.522 0.957 4.387

0:47:45 185.6 0.401 82.1 5.716 6.60 42.4358 176.7 1.937 1.920 2.640 2.490 0.569 1.530 0.961 4.379

0:48:29 186.4 0.407 82.0 5.709 6.70 42.4818 177.5 1.943 1.927 2.647 2.501 0.572 1.537 0.964 4.368

0:49:11 187.0 0.413 82.0 5.703 6.80 42.5261 178.2 1.948 1.931 2.651 2.509 0.576 1.543 0.966 4.353

0:49:55 187.5 0.420 81.9 5.697 6.91 42.5731 178.6 1.951 1.934 2.654 2.516 0.581 1.549 0.968 4.332

0:50:36 188.2 0.426 81.9 5.691 7.01 42.6189 179.4 1.957 1.940 2.660 2.525 0.584 1.554 0.971 4.325

0:51:18 188.8 0.432 81.8 5.685 7.10 42.6639 179.9 1.961 1.944 2.664 2.534 0.589 1.562 0.972 4.301

0:51:59 189.4 0.438 81.7 5.679 7.20 42.7090 180.6 1.966 1.948 2.668 2.544 0.594 1.569 0.975 4.282

0:52:43 190.1 0.444 81.6 5.673 7.31 42.7573 181.2 1.971 1.953 2.673 2.562 0.608 1.585 0.977 4.217

0:53:24 190.6 0.450 81.8 5.667 7.40 42.8029 181.8 1.975 1.956 2.676 2.551 0.593 1.572 0.979 4.300

0:54:07 191.2 0.456 81.9 5.661 7.50 42.8489 182.3 1.979 1.960 2.680 2.542 0.581 1.562 0.981 4.378

0:54:48 191.4 0.462 82.0 5.654 7.60 42.8949 182.5 1.978 1.960 2.680 2.538 0.577 1.557 0.980 4.399

0:55:30 191.8 0.468 82.0 5.648 7.70 42.9408 182.9 1.981 1.962 2.682 2.540 0.577 1.558 0.982 4.404

0:56:11 192.3 0.474 81.9 5.642 7.80 42.9866 183.4 1.984 1.965 2.685 2.546 0.580 1.563 0.983 4.390

0:56:55 193.0 0.481 81.9 5.636 7.90 43.0353 184.2 1.990 1.971 2.691 2.556 0.584 1.570 0.986 4.377

0:57:36 193.4 0.487 81.9 5.630 8.00 43.0811 184.6 1.992 1.973 2.693 2.560 0.586 1.573 0.987 4.370

0:58:18 193.8 0.493 81.8 5.624 8.10 43.1279 184.9 1.994 1.974 2.694 2.564 0.588 1.576 0.988 4.357

0:59:02 194.4 0.499 81.8 5.618 8.21 43.1766 185.6 1.998 1.978 2.698 2.570 0.590 1.580 0.990 4.354

0:59:43 195.1 0.505 81.8 5.612 8.30 43.2224 186.2 2.003 1.983 2.703 2.576 0.592 1.584 0.992 4.352

1:00:25 195.4 0.511 81.7 5.606 8.40 43.2683 186.6 2.005 1.984 2.704 2.580 0.594 1.587 0.993 4.343

1:01:09 196.3 0.517 81.7 5.599 8.50 43.3171 187.4 2.012 1.991 2.711 2.589 0.596 1.592 0.996 4.341

1:01:50 196.9 0.523 81.7 5.593 8.60 43.3629 188.0 2.016 1.995 2.715 2.594 0.598 1.596 0.998 4.338

1:02:34 197.3 0.530 81.6 5.587 8.70 43.4119 188.4 2.018 1.997 2.717 2.603 0.605 1.604 0.999 4.300

1:03:18 197.6 0.536 81.5 5.581 8.81 43.4602 188.8 2.020 1.998 2.718 2.608 0.608 1.608 1.000 4.286

1:03:59 198.3 0.542 81.5 5.575 8.90 43.5067 189.5 2.025 2.003 2.723 2.615 0.611 1.613 1.002 4.283

1:04:43 198.7 0.548 81.5 5.569 9.00 43.5553 189.9 2.027 2.005 2.725 2.619 0.613 1.616 1.003 4.274

1:05:25 199.2 0.554 81.4 5.563 9.10 43.6017 190.4 2.030 2.008 2.728 2.625 0.616 1.620 1.005 4.263

1:06:08 199.8 0.560 81.4 5.557 9.20 43.6509 190.9 2.034 2.011 2.731 2.632 0.620 1.626 1.006 4.248

1:06:52 200.1 0.566 81.3 5.550 9.30 43.6996 191.3 2.035 2.012 2.732 2.638 0.624 1.631 1.007 4.227

1:07:34 200.7 0.572 81.3 5.544 9.40 43.7457 191.8 2.039 2.016 2.736 2.645 0.628 1.636 1.009 4.215

1:08:18 200.9 0.579 81.2 5.538 9.50 43.7949 192.1 2.040 2.016 2.736 2.651 0.634 1.642 1.009 4.183

1:09:02 201.2 0.585 81.0 5.532 9.60 43.8443 192.3 2.040 2.016 2.736 2.666 0.648 1.657 1.009 4.111

1:09:43 202.1 0.591 81.4 5.526 9.70 43.8913 193.3 2.048 2.024 2.744 2.643 0.618 1.631 1.013 4.276

1:10:27 202.5 0.597 81.5 5.520 9.80 43.9412 193.6 2.049 2.025 2.745 2.639 0.612 1.625 1.013 4.309

1:11:11 202.9 0.603 81.5 5.514 9.91 43.9913 194.1 2.051 2.027 2.747 2.639 0.611 1.625 1.014 4.319

1:11:52 203.2 0.609 81.5 5.508 10.00 44.0383 194.3 2.052 2.027 2.747 2.642 0.613 1.627 1.014 4.310

1:12:36 204.1 0.615 81.4 5.501 10.10 44.0878 195.2 2.059 2.034 2.754 2.652 0.616 1.634 1.018 4.302

1:13:20 204.3 0.622 81.4 5.495 10.20 44.1375 195.5 2.060 2.034 2.754 2.654 0.619 1.636 1.018 4.291

1:14:02 204.8 0.627 81.4 5.489 10.30 44.1847 196.0 2.062 2.037 2.757 2.659 0.621 1.640 1.019 4.285

1:14:45 205.2 0.634 81.4 5.483 10.40 44.2351 196.3 2.064 2.038 2.758 2.661 0.622 1.642 1.020 4.280

1:15:30 205.9 0.640 81.3 5.477 10.50 44.2855 197.0 2.069 2.043 2.763 2.668 0.624 1.646 1.022 4.275

1:16:14 206.2 0.646 81.3 5.471 10.61 44.3353 197.3 2.069 2.043 2.763 2.671 0.626 1.648 1.022 4.265

1:16:55 206.5 0.652 81.3 5.465 10.70 44.3831 197.6 2.071 2.044 2.764 2.673 0.628 1.651 1.023 4.257

1:17:39 206.8 0.658 81.2 5.459 10.80 44.4343 197.9 2.071 2.045 2.765 2.677 0.631 1.654 1.023 4.242

1:18:23 207.6 0.664 81.2 5.452 10.90 44.4844 198.7 2.078 2.051 2.771 2.686 0.634 1.660 1.026 4.237

1:19:04 208.3 0.670 81.2 5.447 11.00 44.5324 199.4 2.082 2.055 2.775 2.692 0.636 1.664 1.028 4.232

1:19:48 208.7 0.676 81.2 5.440 11.10 44.5827 199.9 2.085 2.057 2.777 2.694 0.636 1.665 1.029 4.237

1:20:32 209.4 0.683 81.1 5.434 11.20 44.6337 200.5 2.089 2.061 2.781 2.701 0.638 1.670 1.031 4.231

1:21:16 210.0 0.689 81.1 5.428 11.30 44.6843 201.1 2.093 2.065 2.785 2.709 0.643 1.676 1.033 4.216

1:22:00 210.5 0.695 81.0 5.422 11.41 44.7356 201.6 2.096 2.068 2.788 2.715 0.646 1.681 1.035 4.202

1:22:41 210.8 0.701 81.0 5.416 11.50 44.7839 202.0 2.097 2.069 2.789 2.720 0.650 1.685 1.035 4.185

1:23:25 211.5 0.707 80.9 5.410 11.60 44.8361 202.7 2.102 2.073 2.793 2.729 0.655 1.692 1.037 4.169

1:24:09 212.1 0.713 80.8 5.403 11.70 44.8874 203.2 2.105 2.076 2.796 2.740 0.663 1.701 1.039 4.135

1:24:53 212.4 0.720 80.7 5.397 11.81 44.9385 203.6 2.107 2.077 2.797 2.752 0.673 1.713 1.039 4.088

1:25:35 213.0 0.725 81.0 5.391 11.90 44.9880 204.2 2.110 2.081 2.801 2.729 0.647 1.688 1.041 4.221
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.120 (in.) 15.544 (cm) Height 5.073 (in.) Date 8-19-09 Test Number CU-1278A

Diameter 2.797 (in) 7.104 (cm) Dia. avg. 3.239 (in) Press No. 2 Data File ID CU-1278A

Area 6.143 (in
2
) 39.633 (cm

2
) Area avg. 8.237 (in

2
) Panel No. F Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

1:26:19 213.5 0.732 81.1 5.385 12.01 45.0408 204.7 2.113 2.083 2.803 2.723 0.638 1.680 1.042 4.269

1:27:00 214.1 0.738 81.2 5.379 12.10 45.0899 205.2 2.116 2.086 2.806 2.724 0.637 1.680 1.044 4.279

1:27:44 214.8 0.744 81.1 5.373 12.20 45.1426 206.0 2.121 2.091 2.811 2.731 0.638 1.684 1.046 4.280

1:28:25 215.5 0.750 81.1 5.367 12.30 45.1924 206.6 2.126 2.095 2.815 2.738 0.641 1.690 1.048 4.269

1:29:09 215.6 0.756 81.1 5.361 12.40 45.2456 206.7 2.125 2.094 2.814 2.740 0.644 1.692 1.048 4.253

1:29:51 216.2 0.762 81.0 5.355 12.50 45.2957 207.4 2.129 2.098 2.818 2.746 0.646 1.696 1.050 4.248

1:30:35 216.7 0.768 81.0 5.348 12.60 45.3486 207.8 2.131 2.100 2.820 2.749 0.648 1.698 1.051 4.245

1:31:19 217.5 0.775 81.0 5.342 12.71 45.4020 208.6 2.137 2.105 2.825 2.756 0.650 1.703 1.053 4.241

1:32:00 217.9 0.781 80.9 5.336 12.80 45.4524 209.1 2.139 2.107 2.827 2.760 0.652 1.706 1.054 4.235

1:32:44 218.6 0.787 80.9 5.330 12.90 45.5059 209.8 2.144 2.112 2.832 2.769 0.656 1.712 1.057 4.223

1:33:25 218.8 0.793 80.9 5.324 13.00 45.5567 209.9 2.143 2.111 2.831 2.768 0.656 1.712 1.056 4.221

1:34:09 219.3 0.799 80.9 5.318 13.10 45.6101 210.4 2.145 2.113 2.833 2.772 0.658 1.715 1.057 4.214

1:34:51 219.8 0.805 80.8 5.312 13.20 45.6611 210.9 2.148 2.116 2.836 2.779 0.662 1.720 1.058 4.198

1:35:35 219.9 0.811 80.8 5.306 13.30 45.7151 211.1 2.147 2.114 2.834 2.779 0.663 1.721 1.058 4.189

1:36:19 220.3 0.817 80.8 5.299 13.41 45.7692 211.5 2.149 2.116 2.836 2.783 0.666 1.724 1.058 4.179

1:37:00 220.8 0.823 80.7 5.293 13.50 45.8203 211.9 2.151 2.117 2.837 2.787 0.668 1.727 1.059 4.172

1:37:44 221.6 0.830 80.7 5.287 13.61 45.8751 212.7 2.156 2.122 2.842 2.794 0.671 1.732 1.062 4.167

1:38:25 222.1 0.836 80.6 5.281 13.70 45.9267 213.3 2.159 2.125 2.845 2.806 0.679 1.742 1.063 4.132

1:39:07 222.7 0.842 80.5 5.275 13.80 45.9790 213.8 2.162 2.128 2.848 2.813 0.683 1.748 1.065 4.117

1:39:51 223.0 0.848 80.4 5.269 13.90 46.0343 214.2 2.163 2.129 2.849 2.821 0.691 1.756 1.065 4.085

1:40:32 223.6 0.854 80.2 5.263 14.00 46.0866 214.8 2.167 2.132 2.852 2.837 0.704 1.770 1.067 4.032

1:41:16 224.4 0.860 80.2 5.257 14.10 46.1416 215.6 2.173 2.138 2.858 2.844 0.705 1.774 1.070 4.035

1:41:58 224.7 0.866 80.6 5.251 14.20 46.1938 215.9 2.173 2.138 2.858 2.818 0.678 1.748 1.070 4.154

1:42:39 225.2 0.872 80.7 5.245 14.30 46.2471 216.3 2.175 2.140 2.860 2.813 0.672 1.743 1.070 4.185

1:43:23 225.9 0.878 80.7 5.238 14.40 46.3019 217.1 2.180 2.144 2.864 2.819 0.673 1.746 1.073 4.188

1:44:07 226.5 0.885 80.6 5.232 14.50 46.3575 217.6 2.183 2.147 2.867 2.825 0.676 1.750 1.074 4.177

1:44:48 227.0 0.891 80.6 5.226 14.60 46.4103 218.1 2.185 2.149 2.869 2.827 0.677 1.752 1.075 4.178

1:45:32 227.5 0.897 80.5 5.220 14.71 46.4664 218.7 2.188 2.152 2.872 2.834 0.681 1.757 1.077 4.164

1:46:14 228.2 0.903 80.5 5.214 14.80 46.5198 219.4 2.193 2.156 2.876 2.840 0.682 1.761 1.079 4.163

1:46:58 228.7 0.909 80.5 5.208 14.90 46.5752 219.8 2.195 2.158 2.878 2.840 0.681 1.760 1.080 4.171

1:47:39 229.4 0.915 80.5 5.202 15.00 46.6285 220.5 2.199 2.162 2.882 2.850 0.686 1.768 1.082 4.153

1:48:23 229.8 0.921 80.4 5.195 15.10 46.6843 221.0 2.201 2.164 2.884 2.855 0.690 1.773 1.083 4.138

1:49:07 230.4 0.928 80.4 5.189 15.21 46.7409 221.5 2.204 2.166 2.886 2.859 0.691 1.775 1.084 4.137

1:49:48 230.9 0.934 80.4 5.183 15.30 46.7947 222.0 2.206 2.168 2.888 2.862 0.693 1.777 1.085 4.133

1:50:30 231.5 0.940 80.3 5.177 15.40 46.8487 222.6 2.210 2.172 2.892 2.870 0.697 1.783 1.087 4.119

1:51:14 231.8 0.946 80.3 5.171 15.50 46.9059 222.9 2.210 2.172 2.892 2.870 0.697 1.784 1.087 4.118

1:51:55 232.2 0.952 80.3 5.165 15.60 46.9600 223.3 2.211 2.173 2.893 2.874 0.700 1.787 1.087 4.106

1:52:39 232.8 0.958 80.3 5.159 15.71 47.0183 224.0 2.215 2.176 2.896 2.878 0.700 1.789 1.089 4.110

1:53:21 233.5 0.964 80.2 5.153 15.80 47.0732 224.6 2.219 2.180 2.900 2.885 0.704 1.795 1.091 4.098

1:54:02 234.0 0.970 80.1 5.146 15.90 47.1286 225.1 2.221 2.182 2.902 2.895 0.712 1.804 1.092 4.066

1:54:43 234.6 0.976 80.0 5.140 16.00 47.1835 225.7 2.225 2.185 2.905 2.910 0.723 1.816 1.093 4.024

1:55:27 234.8 0.983 80.2 5.134 16.11 47.2427 226.0 2.224 2.184 2.904 2.893 0.708 1.800 1.093 4.089

1:56:09 235.4 0.989 80.3 5.128 16.21 47.2987 226.5 2.227 2.187 2.907 2.887 0.699 1.793 1.094 4.131

1:56:50 235.9 0.995 80.3 5.122 16.30 47.3543 227.0 2.229 2.189 2.909 2.886 0.696 1.791 1.095 4.147

1:57:32 236.4 1.001 80.3 5.116 16.40 47.4098 227.5 2.231 2.191 2.911 2.890 0.698 1.794 1.096 4.142

1:58:13 236.8 1.007 80.3 5.110 16.50 47.4665 227.9 2.233 2.192 2.912 2.889 0.696 1.793 1.097 4.151

1:58:55 237.2 1.013 80.3 5.104 16.60 47.5227 228.3 2.234 2.193 2.913 2.894 0.699 1.796 1.097 4.138

1:59:39 237.9 1.019 80.3 5.097 16.71 47.5824 229.0 2.238 2.197 2.917 2.898 0.700 1.799 1.099 4.141

2:00:20 238.1 1.025 80.3 5.091 16.80 47.6384 229.2 2.237 2.196 2.916 2.899 0.701 1.800 1.099 4.132

2:01:02 238.6 1.031 80.2 5.085 16.90 47.6954 229.7 2.239 2.198 2.918 2.902 0.703 1.803 1.100 4.127

2:01:43 239.4 1.038 80.2 5.079 17.00 47.7523 230.5 2.245 2.203 2.923 2.911 0.707 1.809 1.102 4.117

2:02:27 240.1 1.044 80.2 5.073 17.11 47.8119 231.2 2.249 2.206 2.926 2.914 0.706 1.810 1.104 4.127
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.938 (in.) 15.082 (cm) Height 4.864 (in.) Date 8-17-09 Test Number CU-1278B

Diameter 2.756 (in) 6.999 (cm) Dia. avg. 3.155 (in) Press No. 1 Data File ID 1278B

Area 5.964 (in
2
) 38.477 (cm

2
) Area avg. 7.819 (in

2
) Panel No. A Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 9.9 0.000 59.9 5.938 0.00 38.4770 0.0 0.000 0.000 2.160 2.160 2.165 2.163 -0.003 0.998

0:00:28 26.7 0.001 61.2 5.937 0.02 38.4835 16.8 0.203 0.203 2.363 2.273 2.075 2.174 0.099 1.095

0:00:57 29.1 0.001 61.3 5.937 0.02 38.4835 19.2 0.232 0.232 2.392 2.293 2.067 2.180 0.113 1.110

0:01:24 28.5 0.004 61.3 5.934 0.07 38.5042 18.6 0.225 0.225 2.385 2.287 2.067 2.177 0.110 1.106

0:01:49 28.9 0.010 61.4 5.928 0.17 38.5428 19.0 0.230 0.229 2.389 2.286 2.062 2.174 0.112 1.109

0:02:18 28.7 0.016 61.4 5.922 0.27 38.5822 18.8 0.227 0.226 2.386 2.279 2.058 2.169 0.110 1.107

0:02:45 30.2 0.022 61.5 5.916 0.37 38.6212 20.3 0.245 0.244 2.404 2.289 2.051 2.170 0.119 1.116

0:03:13 30.9 0.028 61.5 5.910 0.47 38.6602 21.0 0.253 0.252 2.412 2.296 2.050 2.173 0.123 1.120

0:03:40 33.9 0.034 61.7 5.904 0.57 38.6995 24.0 0.288 0.287 2.447 2.316 2.034 2.175 0.141 1.138

0:04:06 38.8 0.040 62.1 5.898 0.67 38.7369 28.9 0.347 0.346 2.506 2.348 2.007 2.177 0.170 1.170

0:04:38 63.9 0.046 64.2 5.892 0.77 38.7769 54.1 0.648 0.647 2.807 2.497 1.856 2.177 0.321 1.345

0:05:09 103.5 0.052 68.3 5.886 0.87 38.8165 93.6 1.121 1.119 3.279 2.678 1.565 2.122 0.557 1.712

0:05:37 129.8 0.058 72.1 5.880 0.97 38.8550 120.0 1.436 1.433 3.593 2.715 1.287 2.001 0.714 2.110

0:06:04 148.2 0.064 75.1 5.874 1.07 38.8944 138.3 1.654 1.651 3.811 2.718 1.073 1.896 0.823 2.534

0:06:32 161.3 0.070 77.3 5.868 1.18 38.9347 151.4 1.809 1.806 3.966 2.717 0.917 1.817 0.900 2.963

0:06:58 170.9 0.076 78.7 5.862 1.27 38.9734 161.0 1.921 1.918 4.078 2.727 0.815 1.771 0.956 3.346

0:07:23 178.7 0.082 80.2 5.856 1.38 39.0135 168.8 2.012 2.009 4.169 2.709 0.706 1.708 1.002 3.838

0:07:50 185.3 0.087 81.1 5.850 1.47 39.0525 175.5 2.089 2.086 4.246 2.720 0.640 1.680 1.040 4.249

0:08:16 191.1 0.093 81.8 5.844 1.57 39.0924 181.3 2.156 2.152 4.312 2.739 0.592 1.665 1.073 4.629

0:08:42 197.1 0.099 82.3 5.838 1.67 39.1311 187.2 2.225 2.221 4.381 2.771 0.556 1.663 1.108 4.987

0:09:10 202.7 0.106 82.7 5.832 1.78 39.1734 192.8 2.289 2.284 4.444 2.802 0.523 1.662 1.139 5.360

0:09:36 208.8 0.111 83.1 5.827 1.87 39.2112 198.9 2.359 2.355 4.515 2.848 0.498 1.673 1.175 5.713

0:10:04 214.0 0.117 83.2 5.820 1.98 39.2525 204.1 2.418 2.413 4.573 2.894 0.486 1.690 1.204 5.953

0:10:30 218.9 0.123 83.4 5.815 2.08 39.2924 209.0 2.474 2.469 4.629 2.937 0.474 1.706 1.232 6.198

0:10:56 222.8 0.129 83.5 5.809 2.17 39.3324 213.0 2.518 2.512 4.672 2.972 0.465 1.718 1.253 6.394

0:11:24 228.8 0.135 83.6 5.803 2.28 39.3729 218.9 2.586 2.580 4.740 3.033 0.459 1.746 1.287 6.615

0:11:50 232.7 0.141 83.7 5.797 2.37 39.4120 222.8 2.629 2.623 4.783 3.071 0.453 1.762 1.309 6.774

0:12:18 237.1 0.147 83.8 5.791 2.48 39.4537 227.2 2.678 2.671 4.831 3.115 0.449 1.782 1.333 6.932

0:12:44 242.0 0.153 83.8 5.785 2.57 39.4926 232.2 2.733 2.727 4.887 3.169 0.447 1.808 1.361 7.082

0:13:12 245.8 0.159 83.8 5.779 2.67 39.5331 235.9 2.775 2.768 4.928 3.209 0.446 1.827 1.381 7.194

0:13:41 250.3 0.165 83.8 5.773 2.78 39.5759 240.4 2.825 2.818 4.978 3.261 0.449 1.855 1.406 7.266

0:14:07 254.4 0.171 83.8 5.767 2.87 39.6146 244.5 2.870 2.863 5.023 3.307 0.449 1.878 1.429 7.366

0:14:34 258.4 0.177 83.7 5.761 2.98 39.6570 248.6 2.914 2.907 5.067 3.356 0.454 1.905 1.451 7.392

0:15:02 263.2 0.183 83.6 5.755 3.07 39.6973 253.4 2.968 2.960 5.120 3.416 0.461 1.938 1.477 7.412

0:15:30 266.8 0.188 83.5 5.749 3.17 39.7384 256.9 3.007 2.999 5.159 3.460 0.467 1.963 1.497 7.416

0:15:57 270.9 0.195 83.4 5.743 3.28 39.7806 261.1 3.052 3.043 5.203 3.513 0.475 1.994 1.519 7.400

0:16:24 275.9 0.200 83.3 5.737 3.37 39.8207 266.0 3.106 3.098 5.258 3.576 0.484 2.030 1.546 7.395

0:16:51 280.3 0.206 83.1 5.732 3.47 39.8616 270.4 3.154 3.146 5.306 3.634 0.493 2.064 1.570 7.366

0:17:19 284.6 0.212 83.0 5.726 3.57 39.9022 274.7 3.201 3.192 5.352 3.688 0.502 2.095 1.593 7.354

0:17:48 289.5 0.218 82.8 5.720 3.67 39.9437 279.7 3.256 3.246 5.406 3.757 0.516 2.136 1.621 7.283

0:18:16 295.0 0.224 82.7 5.714 3.77 39.9855 285.2 3.316 3.307 5.467 3.829 0.528 2.179 1.651 7.257

0:18:44 299.7 0.230 82.5 5.708 3.87 40.0270 289.8 3.366 3.357 5.517 3.892 0.540 2.216 1.676 7.204

0:19:12 304.5 0.236 82.3 5.702 3.97 40.0687 294.6 3.419 3.409 5.569 3.956 0.552 2.254 1.702 7.165

0:19:41 308.7 0.242 82.1 5.696 4.08 40.1123 298.8 3.464 3.454 5.614 4.015 0.567 2.291 1.724 7.087

0:20:08 313.5 0.248 81.9 5.690 4.18 40.1536 303.7 3.517 3.506 5.666 4.082 0.582 2.332 1.750 7.021

0:20:36 318.9 0.254 81.7 5.684 4.28 40.1954 309.0 3.575 3.564 5.724 4.157 0.598 2.378 1.779 6.948

0:21:03 323.5 0.260 81.4 5.678 4.37 40.2371 313.7 3.625 3.614 5.774 4.224 0.616 2.420 1.804 6.861

0:21:31 328.4 0.266 81.1 5.672 4.47 40.2795 318.6 3.678 3.666 5.826 4.298 0.637 2.468 1.831 6.745

0:21:58 333.7 0.272 80.8 5.666 4.58 40.3219 323.8 3.734 3.723 5.883 4.377 0.660 2.518 1.859 6.637

0:22:26 337.5 0.278 80.6 5.660 4.67 40.3636 327.7 3.775 3.763 5.923 4.437 0.679 2.558 1.879 6.535

0:22:54 342.2 0.284 80.8 5.654 4.77 40.4062 332.3 3.824 3.812 5.972 4.467 0.660 2.563 1.904 6.770

0:23:21 346.5 0.290 80.7 5.648 4.88 40.4493 336.7 3.870 3.858 6.018 4.521 0.668 2.595 1.926 6.765

0:23:48 351.9 0.295 80.5 5.642 4.97 40.4908 342.1 3.928 3.916 6.076 4.591 0.681 2.636 1.955 6.745

0:24:15 356.7 0.301 80.4 5.636 5.07 40.5336 346.9 3.979 3.966 6.126 4.655 0.694 2.675 1.981 6.706

0:24:43 361.7 0.307 80.2 5.630 5.18 40.5770 351.8 4.031 4.018 6.178 4.722 0.709 2.716 2.007 6.660

0:25:09 366.6 0.313 79.9 5.625 5.27 40.6191 356.7 4.084 4.071 6.231 4.791 0.726 2.759 2.033 6.599

0:25:37 370.9 0.319 79.6 5.619 5.37 40.6626 361.0 4.129 4.115 6.275 4.858 0.749 2.803 2.055 6.490

0:26:04 375.2 0.325 79.3 5.613 5.48 40.7066 365.3 4.173 4.159 6.319 4.921 0.767 2.844 2.077 6.413

0:26:29 379.1 0.331 79.1 5.607 5.57 40.7477 369.3 4.214 4.200 6.360 4.979 0.784 2.882 2.097 6.348

0:26:56 384.8 0.337 78.9 5.601 5.67 40.7913 374.9 4.274 4.260 6.420 5.056 0.802 2.929 2.127 6.305

File: 175539009_CU_1278.xls  Sheet: Data-B

Preparation Date: 1998

Revision Date: 1-2008 Stantec Consulting Services Inc.

Laboratory Document

Prepared By: MW

Approved BY: TLK



Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.938 (in.) 15.082 (cm) Height 4.864 (in.) Date 8-17-09 Test Number CU-1278B

Diameter 2.756 (in) 6.999 (cm) Dia. avg. 3.155 (in) Press No. 1 Data File ID 1278B

Area 5.964 (in
2
) 38.477 (cm

2
) Area avg. 7.819 (in

2
) Panel No. A Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:27:23 389.8 0.343 78.6 5.595 5.77 40.8352 380.0 4.327 4.312 6.472 5.130 0.823 2.977 2.154 6.232

0:27:49 391.5 0.349 78.3 5.589 5.88 40.8790 381.7 4.342 4.327 6.487 5.163 0.842 3.003 2.161 6.133

0:28:14 395.8 0.355 78.1 5.583 5.97 40.9212 385.9 4.385 4.370 6.530 5.224 0.859 3.042 2.182 6.080

0:28:42 400.4 0.361 77.8 5.577 6.07 40.9652 390.5 4.433 4.418 6.578 5.292 0.879 3.085 2.206 6.019

0:29:10 405.1 0.367 77.5 5.571 6.18 41.0096 395.2 4.481 4.466 6.626 5.358 0.897 3.127 2.230 5.972

0:29:37 407.6 0.373 77.3 5.565 6.28 41.0531 397.7 4.505 4.489 6.649 5.399 0.915 3.157 2.242 5.898

0:30:03 411.6 0.378 77.0 5.559 6.37 41.0962 401.7 4.546 4.530 6.690 5.459 0.935 3.197 2.262 5.840

0:30:31 415.2 0.385 76.8 5.553 6.48 41.1414 405.3 4.581 4.565 6.725 5.513 0.953 3.233 2.280 5.784

0:30:58 419.3 0.390 76.5 5.547 6.58 41.1855 409.4 4.623 4.606 6.766 5.572 0.971 3.272 2.300 5.736

0:31:25 421.9 0.396 76.3 5.541 6.67 41.2284 412.0 4.647 4.631 6.791 5.614 0.989 3.302 2.313 5.677

0:31:52 425.4 0.402 76.0 5.535 6.78 41.2736 415.5 4.681 4.664 6.824 5.666 1.007 3.336 2.329 5.627

0:32:19 428.7 0.408 75.8 5.530 6.87 41.3169 418.8 4.713 4.696 6.856 5.714 1.023 3.369 2.345 5.585

0:32:46 431.4 0.414 75.6 5.524 6.98 41.3620 421.5 4.739 4.722 6.882 5.756 1.040 3.398 2.358 5.534

0:33:12 434.2 0.420 75.3 5.518 7.07 41.4057 424.4 4.766 4.748 6.908 5.801 1.059 3.430 2.371 5.480

0:33:40 438.0 0.426 75.1 5.512 7.18 41.4518 428.1 4.803 4.785 6.945 5.854 1.075 3.464 2.390 5.447

0:34:08 440.9 0.432 74.9 5.506 7.28 41.4972 431.1 4.830 4.812 6.972 5.897 1.091 3.494 2.403 5.408

0:34:34 443.3 0.438 74.6 5.500 7.38 41.5409 433.5 4.852 4.834 6.994 5.935 1.106 3.520 2.414 5.365

0:35:00 446.2 0.444 74.4 5.494 7.48 41.5862 436.3 4.879 4.860 7.020 5.978 1.123 3.551 2.427 5.322

0:35:26 449.5 0.450 74.2 5.488 7.57 41.6298 439.7 4.911 4.892 7.052 6.026 1.140 3.583 2.443 5.288

0:35:54 452.5 0.456 74.0 5.482 7.67 41.6756 442.6 4.939 4.919 7.079 6.070 1.156 3.613 2.457 5.252

0:36:20 453.9 0.462 73.7 5.476 7.78 41.7208 444.0 4.949 4.930 7.090 6.098 1.174 3.636 2.462 5.194

0:36:48 456.7 0.468 73.4 5.470 7.88 41.7663 446.8 4.974 4.955 7.115 6.144 1.195 3.670 2.475 5.142

0:37:14 458.9 0.473 73.1 5.464 7.97 41.8108 449.1 4.994 4.974 7.134 6.185 1.216 3.701 2.484 5.085

0:37:42 461.2 0.480 72.8 5.458 8.08 41.8573 451.4 5.014 4.994 7.154 6.226 1.237 3.732 2.494 5.031

0:38:08 463.6 0.485 73.1 5.452 8.17 41.9020 453.8 5.036 5.015 7.175 6.230 1.220 3.725 2.505 5.106

0:38:35 465.1 0.491 73.0 5.446 8.28 41.9485 455.2 5.046 5.025 7.185 6.245 1.225 3.735 2.510 5.098

0:39:02 466.8 0.497 72.9 5.440 8.38 41.9952 456.9 5.059 5.038 7.198 6.264 1.232 3.748 2.516 5.086

0:39:28 468.2 0.503 72.8 5.435 8.47 42.0398 458.3 5.069 5.048 7.208 6.281 1.238 3.760 2.521 5.072

0:39:54 470.1 0.509 72.6 5.429 8.58 42.0865 460.2 5.085 5.063 7.223 6.308 1.249 3.778 2.529 5.048

0:40:21 471.1 0.515 72.5 5.423 8.67 42.1316 461.2 5.091 5.069 7.229 6.321 1.258 3.790 2.532 5.025

0:40:48 470.9 0.521 72.4 5.417 8.77 42.1779 461.0 5.082 5.060 7.220 6.321 1.267 3.794 2.527 4.991

0:41:14 471.3 0.527 72.3 5.411 8.87 42.2238 461.4 5.082 5.060 7.220 6.330 1.276 3.803 2.527 4.962

0:41:42 472.1 0.533 72.2 5.405 8.98 42.2716 462.3 5.085 5.063 7.223 6.342 1.285 3.814 2.529 4.936

0:42:08 472.7 0.539 72.1 5.399 9.07 42.3168 462.8 5.085 5.063 7.223 6.348 1.290 3.819 2.529 4.920

0:42:35 472.6 0.545 72.0 5.393 9.18 42.3644 462.8 5.079 5.056 7.216 6.345 1.294 3.820 2.526 4.903

0:43:01 472.8 0.551 72.0 5.387 9.28 42.4107 462.9 5.075 5.052 7.212 6.346 1.299 3.822 2.523 4.885

0:43:29 474.0 0.557 71.9 5.381 9.38 42.4593 464.1 5.083 5.059 7.219 6.356 1.302 3.829 2.527 4.881

0:43:55 473.6 0.563 71.9 5.375 9.48 42.5056 463.7 5.073 5.049 7.209 6.349 1.305 3.827 2.522 4.864

0:44:21 473.2 0.569 71.8 5.369 9.58 42.5534 463.3 5.063 5.039 7.199 6.342 1.308 3.825 2.517 4.850

0:44:46 472.5 0.575 71.8 5.363 9.68 42.5990 462.6 5.050 5.026 7.186 6.329 1.308 3.819 2.510 4.837

0:45:13 473.6 0.581 71.8 5.357 9.78 42.6479 463.7 5.056 5.031 7.191 6.337 1.311 3.824 2.513 4.832

0:45:38 473.6 0.586 71.8 5.351 9.88 42.6936 463.8 5.051 5.026 7.186 6.335 1.314 3.824 2.510 4.822

0:46:05 474.3 0.592 71.7 5.345 9.98 42.7410 464.4 5.053 5.027 7.187 6.340 1.318 3.829 2.511 4.811

0:46:31 475.2 0.598 71.7 5.339 10.08 42.7893 465.3 5.057 5.031 7.191 6.346 1.320 3.833 2.513 4.807

0:46:57 474.0 0.604 71.5 5.333 10.18 42.8366 464.1 5.038 5.012 7.172 6.337 1.330 3.834 2.504 4.765

0:47:23 473.3 0.610 71.6 5.328 10.28 42.8837 463.4 5.025 4.999 7.159 6.319 1.326 3.822 2.497 4.767

0:47:49 474.9 0.616 71.5 5.322 10.38 42.9323 465.1 5.037 5.011 7.171 6.338 1.333 3.836 2.503 4.757

0:48:15 475.8 0.622 71.5 5.316 10.48 42.9800 465.9 5.041 5.015 7.175 6.344 1.335 3.839 2.505 4.753

0:48:41 475.3 0.628 71.5 5.310 10.58 43.0281 465.4 5.030 5.004 7.164 6.334 1.335 3.834 2.499 4.743

0:49:08 475.7 0.634 71.4 5.304 10.68 43.0762 465.9 5.029 5.002 7.162 6.334 1.338 3.836 2.498 4.735

0:49:34 476.0 0.640 71.4 5.298 10.77 43.1236 466.2 5.027 5.000 7.160 6.332 1.338 3.835 2.497 4.733

0:50:00 475.3 0.646 71.4 5.292 10.87 43.1719 465.4 5.013 4.985 7.145 6.319 1.339 3.829 2.490 4.719

0:50:27 475.3 0.652 71.4 5.286 10.98 43.2210 465.5 5.008 4.980 7.140 6.315 1.340 3.827 2.488 4.713

0:50:53 477.3 0.658 71.4 5.280 11.08 43.2693 467.5 5.024 4.996 7.156 6.333 1.342 3.837 2.495 4.718

0:51:21 478.5 0.664 71.3 5.274 11.18 43.3200 468.6 5.030 5.002 7.162 6.340 1.344 3.842 2.498 4.719

0:51:47 476.2 0.670 71.3 5.268 11.28 43.3670 466.4 5.001 4.972 7.132 6.313 1.346 3.829 2.484 4.691

0:52:13 475.4 0.676 71.2 5.262 11.38 43.4167 465.5 4.986 4.958 7.118 6.303 1.351 3.827 2.476 4.665

0:52:41 474.5 0.682 71.1 5.256 11.48 43.4674 464.6 4.971 4.942 7.102 6.295 1.358 3.827 2.468 4.634

0:53:05 473.1 0.687 71.6 5.250 11.58 43.5137 463.2 4.950 4.921 7.081 6.243 1.327 3.785 2.458 4.704

0:53:33 473.5 0.693 71.7 5.244 11.68 43.5652 463.6 4.948 4.919 7.079 6.233 1.319 3.776 2.457 4.724
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.938 (in.) 15.082 (cm) Height 4.864 (in.) Date 8-17-09 Test Number CU-1278B

Diameter 2.756 (in) 6.999 (cm) Dia. avg. 3.155 (in) Press No. 1 Data File ID 1278B

Area 5.964 (in
2
) 38.477 (cm

2
) Area avg. 7.819 (in

2
) Panel No. A Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:53:59 473.6 0.699 71.7 5.238 11.78 43.6138 463.7 4.944 4.914 7.074 6.223 1.314 3.769 2.455 4.736

0:54:25 474.4 0.705 71.8 5.233 11.88 43.6624 464.5 4.947 4.917 7.077 6.222 1.310 3.766 2.456 4.748

0:54:52 474.1 0.711 71.8 5.227 11.98 43.7115 464.2 4.938 4.908 7.068 6.210 1.308 3.759 2.451 4.749

0:55:18 473.8 0.717 71.8 5.221 12.08 43.7617 463.9 4.929 4.899 7.059 6.202 1.308 3.755 2.447 4.742

0:55:46 473.8 0.723 71.8 5.215 12.18 43.8126 464.0 4.924 4.894 7.054 6.199 1.311 3.755 2.444 4.729

0:56:13 473.8 0.729 71.8 5.209 12.28 43.8633 463.9 4.918 4.888 7.048 6.192 1.310 3.751 2.441 4.727

0:56:39 472.5 0.735 71.8 5.203 12.38 43.9129 462.6 4.899 4.868 7.028 6.174 1.311 3.742 2.431 4.709

0:57:05 471.1 0.741 71.8 5.197 12.48 43.9628 461.2 4.878 4.847 7.007 6.154 1.313 3.734 2.421 4.688

0:57:31 470.7 0.747 71.8 5.191 12.58 44.0116 460.8 4.869 4.837 6.997 6.144 1.312 3.728 2.416 4.682

0:57:59 471.9 0.753 71.8 5.185 12.68 44.0629 462.0 4.876 4.844 7.004 6.150 1.312 3.731 2.419 4.689

0:58:25 471.7 0.759 71.8 5.179 12.78 44.1127 461.8 4.868 4.836 6.996 6.143 1.312 3.727 2.415 4.682

0:58:52 472.2 0.765 71.8 5.173 12.88 44.1642 462.3 4.868 4.835 6.995 6.142 1.312 3.727 2.415 4.682

0:59:20 473.3 0.771 71.8 5.167 12.98 44.2153 463.4 4.873 4.841 7.001 6.146 1.311 3.729 2.418 4.689

0:59:46 472.8 0.776 71.8 5.161 13.08 44.2651 462.9 4.863 4.830 6.990 6.135 1.310 3.723 2.412 4.682

1:00:12 472.5 0.782 71.8 5.155 13.18 44.3162 462.7 4.855 4.822 6.982 6.128 1.312 3.720 2.408 4.671

1:00:39 472.4 0.788 71.7 5.149 13.28 44.3686 462.5 4.848 4.814 6.974 6.125 1.316 3.720 2.405 4.655

1:01:06 472.7 0.795 71.7 5.143 13.38 44.4208 462.8 4.845 4.811 6.971 6.127 1.321 3.724 2.403 4.638

1:01:31 471.8 0.800 71.9 5.138 13.48 44.4702 461.9 4.830 4.796 6.956 6.097 1.306 3.702 2.395 4.668

1:01:58 472.0 0.806 71.7 5.131 13.58 44.5235 462.2 4.827 4.793 6.953 6.104 1.317 3.710 2.394 4.636

1:02:24 471.5 0.812 71.9 5.126 13.68 44.5742 461.6 4.815 4.781 6.941 6.082 1.306 3.694 2.388 4.657

1:02:49 472.5 0.818 71.8 5.120 13.78 44.6253 462.6 4.821 4.786 6.946 6.088 1.307 3.697 2.390 4.658

1:03:15 472.0 0.824 71.8 5.114 13.88 44.6770 462.1 4.810 4.775 6.935 6.079 1.310 3.695 2.385 4.641

1:03:42 473.1 0.830 71.8 5.108 13.98 44.7310 463.3 4.816 4.781 6.941 6.086 1.311 3.699 2.388 4.643

1:04:07 472.5 0.836 71.8 5.102 14.08 44.7802 462.6 4.804 4.769 6.929 6.074 1.311 3.693 2.382 4.633

1:04:33 472.4 0.842 71.7 5.096 14.18 44.8339 462.5 4.797 4.762 6.922 6.071 1.315 3.693 2.378 4.618

1:04:58 473.4 0.848 71.7 5.090 14.28 44.8850 463.6 4.802 4.767 6.927 6.078 1.317 3.698 2.381 4.616

1:05:24 473.9 0.854 71.6 5.084 14.38 44.9372 464.0 4.802 4.766 6.926 6.082 1.321 3.702 2.380 4.603

1:05:50 473.4 0.860 71.5 5.078 14.48 44.9905 463.6 4.791 4.755 6.915 6.081 1.332 3.706 2.375 4.567

1:06:16 473.1 0.866 72.0 5.072 14.58 45.0425 463.2 4.782 4.746 6.906 6.037 1.296 3.666 2.370 4.657

1:06:42 473.2 0.871 72.2 5.066 14.68 45.0951 463.3 4.777 4.740 6.900 6.020 1.285 3.653 2.368 4.685

1:07:09 474.7 0.878 72.2 5.060 14.78 45.1499 464.9 4.788 4.751 6.911 6.026 1.281 3.653 2.373 4.705

1:07:35 476.4 0.883 72.2 5.054 14.88 45.2017 466.5 4.799 4.762 6.922 6.036 1.279 3.658 2.378 4.718

1:08:00 477.4 0.889 72.3 5.048 14.98 45.2544 467.6 4.804 4.767 6.927 6.039 1.277 3.658 2.381 4.728

1:08:28 476.4 0.895 72.3 5.042 15.08 45.3085 466.5 4.788 4.750 6.910 6.020 1.275 3.648 2.372 4.721

1:08:55 476.8 0.901 72.3 5.036 15.18 45.3625 467.0 4.787 4.749 6.909 6.021 1.278 3.649 2.372 4.713

1:09:20 476.7 0.907 72.3 5.031 15.28 45.4146 466.8 4.779 4.741 6.901 6.013 1.278 3.645 2.368 4.707

1:09:47 475.3 0.913 72.2 5.025 15.38 45.4693 465.4 4.760 4.721 6.881 5.995 1.279 3.637 2.358 4.688

1:10:15 474.4 0.919 72.2 5.019 15.48 45.5244 464.5 4.744 4.706 6.866 5.979 1.279 3.629 2.350 4.676

1:10:40 473.7 0.925 72.2 5.013 15.58 45.5771 463.8 4.732 4.693 6.853 5.967 1.279 3.623 2.344 4.665

1:11:06 473.8 0.931 72.2 5.007 15.68 45.6302 464.0 4.728 4.689 6.849 5.962 1.278 3.620 2.342 4.664

1:11:33 472.4 0.937 72.3 5.001 15.78 45.6858 462.5 4.708 4.668 6.828 5.938 1.275 3.606 2.331 4.658

1:11:59 472.6 0.943 72.3 4.995 15.88 45.7393 462.8 4.705 4.665 6.825 5.936 1.276 3.606 2.330 4.652

1:12:26 471.4 0.949 72.3 4.989 15.98 45.7956 461.6 4.687 4.646 6.806 5.916 1.275 3.596 2.321 4.640

1:12:52 472.3 0.955 72.3 4.983 16.08 45.8477 462.5 4.690 4.650 6.810 5.920 1.275 3.597 2.322 4.644

1:13:20 472.1 0.961 72.3 4.977 16.18 45.9050 462.2 4.682 4.641 6.801 5.909 1.273 3.591 2.318 4.642

1:13:46 472.0 0.967 72.3 4.971 16.28 45.9579 462.1 4.676 4.635 6.795 5.903 1.273 3.588 2.315 4.637

1:14:13 471.9 0.972 72.3 4.965 16.38 46.0126 462.0 4.669 4.628 6.788 5.895 1.272 3.584 2.311 4.633

1:14:40 471.8 0.978 72.4 4.959 16.48 46.0685 461.9 4.662 4.621 6.781 5.886 1.270 3.578 2.308 4.635

1:15:06 470.8 0.984 72.4 4.953 16.58 46.1240 460.9 4.647 4.605 6.765 5.869 1.269 3.569 2.300 4.624

1:15:33 472.2 0.990 72.4 4.947 16.68 46.1792 462.3 4.655 4.613 6.773 5.879 1.271 3.575 2.304 4.626

1:16:00 471.9 0.996 72.4 4.941 16.78 46.2348 462.0 4.647 4.605 6.765 5.867 1.267 3.567 2.300 4.629

1:16:27 471.8 1.002 72.4 4.935 16.88 46.2910 461.9 4.640 4.598 6.758 5.859 1.266 3.563 2.296 4.627

1:16:53 473.2 1.008 72.4 4.930 16.98 46.3457 463.3 4.648 4.606 6.766 5.866 1.266 3.566 2.300 4.634

1:17:20 473.3 1.014 72.4 4.924 17.08 46.4011 463.4 4.644 4.601 6.761 5.861 1.266 3.563 2.298 4.631

1:17:47 473.8 1.020 72.4 4.918 17.18 46.4571 464.0 4.644 4.601 6.761 5.861 1.265 3.563 2.298 4.633

1:18:14 474.0 1.026 72.4 4.912 17.28 46.5150 464.1 4.640 4.597 6.757 5.857 1.265 3.561 2.296 4.628

1:18:40 474.3 1.032 72.4 4.906 17.38 46.5702 464.4 4.637 4.594 6.754 5.857 1.268 3.563 2.294 4.617

1:19:07 475.9 1.038 72.3 4.900 17.48 46.6269 466.1 4.648 4.604 6.764 5.871 1.272 3.572 2.299 4.614

1:19:33 475.4 1.044 72.2 4.894 17.58 46.6833 465.5 4.637 4.593 6.753 5.867 1.279 3.573 2.294 4.586

1:19:59 475.5 1.050 72.1 4.888 17.68 46.7392 465.7 4.633 4.588 6.748 5.871 1.288 3.579 2.292 4.560
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.938 (in.) 15.082 (cm) Height 4.864 (in.) Date 8-17-09 Test Number CU-1278B

Diameter 2.756 (in) 6.999 (cm) Dia. avg. 3.155 (in) Press No. 1 Data File ID 1278B

Area 5.964 (in
2
) 38.477 (cm

2
) Area avg. 7.819 (in

2
) Panel No. A Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

1:20:26 476.7 1.056 72.6 4.882 17.78 46.7978 466.9 4.639 4.594 6.754 5.844 1.255 3.549 2.295 4.657

1:20:53 476.6 1.062 72.7 4.876 17.88 46.8553 466.7 4.632 4.587 6.747 5.827 1.246 3.537 2.291 4.678

1:21:19 476.9 1.068 72.8 4.870 17.98 46.9131 467.0 4.629 4.584 6.744 5.817 1.239 3.528 2.289 4.695

1:21:43 477.2 1.073 72.8 4.864 18.08 46.9682 467.3 4.626 4.581 6.741 5.811 1.236 3.524 2.288 4.703
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.846 (in.) 14.849 (cm) Height 4.847 (in.) Date 8-14-09 Test Number CU-1278C

Diameter 2.719 (in) 6.907 (cm) Dia. avg. 3.058 (in) Press No. 2 Data File ID 1278C

Area 5.808 (in
2
) 37.471 (cm

2
) Area avg. 7.342 (in

2
) Panel No. E Lateral Pressure (psi) 50.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load          

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 8.0 -0.003 40.1 5.846 0.00 37.4706 0.0 0.000 0.000 3.600 3.600 3.591 3.595 0.005 1.003

0:00:39 28.5 0.003 41.1 5.840 0.11 37.5103 20.5 0.254 0.254 3.854 3.785 3.522 3.653 0.132 1.075

0:01:11 30.1 0.009 41.5 5.834 0.21 37.5479 22.1 0.273 0.273 3.873 3.774 3.492 3.633 0.141 1.081

0:01:43 31.7 0.015 41.8 5.828 0.31 37.5860 23.7 0.293 0.292 3.892 3.770 3.469 3.619 0.151 1.087

0:02:15 32.8 0.021 42.1 5.822 0.41 37.6249 24.8 0.306 0.305 3.905 3.763 3.448 3.605 0.157 1.091

0:02:47 35.1 0.027 42.4 5.816 0.51 37.6623 27.1 0.334 0.333 3.933 3.769 3.427 3.598 0.171 1.100

0:03:17 37.0 0.032 42.7 5.810 0.61 37.6994 28.9 0.357 0.355 3.955 3.768 3.404 3.586 0.182 1.107

0:03:49 38.9 0.038 43.1 5.804 0.71 37.7380 30.8 0.380 0.378 3.978 3.762 3.375 3.568 0.194 1.115

0:04:22 40.8 0.044 43.2 5.799 0.81 37.7755 32.8 0.403 0.401 4.001 3.780 3.370 3.575 0.205 1.122

0:04:54 42.7 0.050 43.5 5.793 0.91 37.8129 34.7 0.426 0.424 4.024 3.780 3.347 3.564 0.217 1.129

0:05:24 44.9 0.056 43.7 5.787 1.00 37.8509 36.8 0.452 0.450 4.050 3.791 3.332 3.561 0.229 1.138

0:06:01 95.3 0.061 48.1 5.781 1.10 37.8880 87.3 1.071 1.068 4.668 4.094 3.017 3.556 0.539 1.357

0:06:38 151.5 0.067 57.0 5.776 1.20 37.9266 143.5 1.760 1.756 5.356 4.144 2.378 3.261 0.883 1.742

0:07:13 181.3 0.073 62.4 5.770 1.30 37.9641 173.2 2.122 2.119 5.719 4.117 1.990 3.053 1.064 2.069

0:07:48 201.3 0.079 65.6 5.764 1.40 38.0032 193.3 2.365 2.361 5.961 4.124 1.754 2.939 1.185 2.352

0:08:20 215.5 0.085 67.2 5.758 1.50 38.0425 207.5 2.536 2.532 6.132 4.186 1.645 2.916 1.271 2.545

0:08:55 228.8 0.091 68.6 5.752 1.61 38.0826 220.8 2.696 2.692 6.292 4.244 1.543 2.893 1.350 2.750

0:09:27 240.3 0.097 69.4 5.746 1.71 38.1214 232.2 2.833 2.828 6.428 4.323 1.485 2.904 1.419 2.911

0:09:59 251.6 0.102 69.8 5.740 1.80 38.1587 243.5 2.968 2.963 6.563 4.427 1.455 2.941 1.486 3.043

0:10:32 262.3 0.108 70.2 5.734 1.91 38.1989 254.3 3.096 3.091 6.691 4.523 1.423 2.973 1.550 3.178

0:11:04 273.0 0.114 70.5 5.729 2.00 38.2358 265.0 3.222 3.217 6.817 4.628 1.402 3.015 1.613 3.301

0:11:36 283.7 0.120 70.7 5.723 2.10 38.2748 275.7 3.349 3.344 6.944 4.744 1.392 3.068 1.676 3.410

0:12:08 294.1 0.125 70.7 5.717 2.20 38.3132 286.1 3.472 3.467 7.067 4.862 1.386 3.124 1.738 3.508

0:12:41 304.6 0.131 70.6 5.711 2.30 38.3530 296.5 3.595 3.590 7.190 4.992 1.393 3.193 1.799 3.583

0:13:13 315.0 0.137 70.6 5.706 2.40 38.3916 307.0 3.718 3.712 7.312 5.120 1.398 3.259 1.861 3.661

0:13:45 325.8 0.143 70.5 5.700 2.50 38.4308 317.8 3.845 3.839 7.439 5.251 1.403 3.327 1.924 3.742

0:14:18 336.1 0.149 70.5 5.694 2.60 38.4714 328.1 3.965 3.959 7.559 5.373 1.405 3.389 1.984 3.824

0:14:50 346.6 0.155 70.4 5.688 2.70 38.5110 338.6 4.088 4.081 7.681 5.505 1.414 3.459 2.045 3.893

0:15:22 357.1 0.161 70.3 5.682 2.80 38.5498 349.1 4.210 4.203 7.803 5.630 1.418 3.524 2.106 3.971

0:15:54 367.6 0.166 70.1 5.676 2.90 38.5897 359.6 4.333 4.326 7.926 5.767 1.432 3.600 2.168 4.027

0:16:27 378.1 0.172 69.9 5.670 3.00 38.6305 370.1 4.455 4.447 8.047 5.903 1.446 3.674 2.228 4.081

0:17:00 388.7 0.178 69.7 5.665 3.10 38.6698 380.7 4.578 4.570 8.170 6.040 1.461 3.750 2.290 4.135

0:17:32 399.6 0.184 69.6 5.659 3.20 38.7092 391.6 4.704 4.696 8.296 6.170 1.466 3.818 2.352 4.210

0:18:04 410.0 0.190 69.3 5.653 3.30 38.7490 402.0 4.824 4.815 8.415 6.313 1.489 3.901 2.412 4.240

0:18:37 420.5 0.196 69.0 5.647 3.40 38.7888 412.5 4.945 4.936 8.536 6.454 1.509 3.981 2.473 4.278

0:19:09 431.0 0.202 68.7 5.641 3.50 38.8299 422.9 5.065 5.056 8.656 6.600 1.535 4.067 2.532 4.300

0:19:41 441.4 0.207 68.4 5.636 3.60 38.8689 433.4 5.184 5.175 8.775 6.741 1.557 4.149 2.592 4.330

0:20:13 451.5 0.213 68.2 5.630 3.70 38.9102 443.4 5.299 5.290 8.890 6.869 1.570 4.220 2.649 4.375

0:20:48 462.3 0.219 67.8 5.623 3.80 38.9527 454.3 5.423 5.413 9.013 7.018 1.596 4.307 2.711 4.398

0:21:18 472.0 0.225 67.5 5.618 3.90 38.9905 463.9 5.533 5.523 9.123 7.153 1.621 4.387 2.766 4.413

0:21:53 483.1 0.231 67.0 5.612 4.00 39.0335 475.0 5.659 5.649 9.249 7.311 1.654 4.483 2.829 4.422

0:22:25 493.5 0.237 66.7 5.606 4.10 39.0732 485.4 5.777 5.767 9.367 7.451 1.675 4.563 2.888 4.449

0:22:57 504.1 0.242 66.4 5.600 4.20 39.1131 496.1 5.898 5.887 9.487 7.599 1.702 4.650 2.948 4.464

0:23:30 515.3 0.248 65.9 5.595 4.30 39.1535 507.3 6.024 6.013 9.613 7.761 1.738 4.750 3.011 4.464

0:24:04 526.6 0.254 65.6 5.589 4.40 39.1947 518.6 6.152 6.141 9.741 7.907 1.757 4.832 3.075 4.501

0:24:37 536.6 0.260 65.3 5.583 4.50 39.2358 528.5 6.264 6.253 9.853 8.039 1.778 4.908 3.131 4.523

0:25:09 546.6 0.266 64.9 5.577 4.60 39.2772 538.6 6.377 6.365 9.965 8.178 1.804 4.991 3.187 4.533

0:25:41 556.6 0.272 64.4 5.571 4.70 39.3180 548.6 6.488 6.476 10.076 8.325 1.840 5.083 3.242 4.524

0:26:13 566.1 0.277 64.2 5.566 4.80 39.3580 558.1 6.593 6.581 10.181 8.446 1.856 5.151 3.295 4.551

0:26:46 575.2 0.283 63.9 5.560 4.90 39.3995 567.2 6.694 6.682 10.282 8.571 1.880 5.225 3.345 4.559

0:27:20 585.4 0.289 63.4 5.553 5.00 39.4441 577.4 6.807 6.794 10.394 8.721 1.918 5.320 3.401 4.546

0:27:53 594.6 0.295 62.9 5.548 5.10 39.4851 586.6 6.908 6.895 10.495 8.856 1.952 5.404 3.452 4.537

0:28:25 603.5 0.301 62.5 5.542 5.20 39.5253 595.5 7.005 6.992 10.592 8.980 1.978 5.479 3.501 4.539

0:28:57 612.3 0.306 62.0 5.536 5.30 39.5657 604.3 7.102 7.088 10.688 9.110 2.013 5.561 3.549 4.526

0:29:30 621.6 0.312 61.8 5.530 5.40 39.6085 613.6 7.203 7.189 10.789 9.232 2.034 5.633 3.599 4.540

0:30:02 630.0 0.318 61.5 5.525 5.50 39.6503 622.0 7.294 7.280 10.880 9.344 2.054 5.699 3.645 4.548

0:30:34 638.7 0.324 61.0 5.519 5.60 39.6921 630.6 7.388 7.374 10.974 9.472 2.089 5.781 3.692 4.533

0:31:06 647.2 0.330 60.5 5.513 5.70 39.7338 639.2 7.480 7.466 11.066 9.602 2.127 5.865 3.738 4.514

0:31:41 656.8 0.336 60.1 5.507 5.80 39.7782 648.7 7.584 7.569 11.169 9.732 2.154 5.943 3.789 4.519

0:32:13 665.3 0.342 59.6 5.501 5.90 39.8210 657.3 7.675 7.660 11.260 9.861 2.192 6.026 3.835 4.499
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.846 (in.) 14.849 (cm) Height 4.847 (in.) Date 8-14-09 Test Number CU-1278C

Diameter 2.719 (in) 6.907 (cm) Dia. avg. 3.058 (in) Press No. 2 Data File ID 1278C

Area 5.808 (in
2
) 37.471 (cm

2
) Area avg. 7.342 (in

2
) Panel No. E Lateral Pressure (psi) 50.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load          

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:32:43 672.7 0.347 59.2 5.495 5.99 39.8601 664.7 7.754 7.739 11.339 9.964 2.216 6.090 3.874 4.497

0:33:16 681.2 0.353 59.0 5.490 6.09 39.9025 673.2 7.845 7.829 11.429 10.071 2.233 6.152 3.919 4.511

0:33:50 689.9 0.359 58.5 5.484 6.20 39.9469 681.9 7.938 7.922 11.522 10.197 2.266 6.231 3.966 4.501

0:34:23 698.3 0.365 58.1 5.478 6.30 39.9897 690.3 8.027 8.011 11.611 10.314 2.294 6.304 4.010 4.496

0:34:55 707.0 0.371 57.8 5.472 6.40 40.0330 698.9 8.118 8.102 11.702 10.432 2.321 6.376 4.056 4.495

0:35:27 715.1 0.377 57.3 5.466 6.50 40.0748 707.1 8.205 8.188 11.788 10.554 2.357 6.455 4.099 4.478

0:35:59 722.5 0.383 56.9 5.460 6.60 40.1173 714.5 8.281 8.265 11.865 10.661 2.387 6.524 4.137 4.467

0:36:30 729.2 0.388 56.7 5.455 6.69 40.1589 721.2 8.351 8.334 11.934 10.742 2.399 6.571 4.171 4.477

0:37:02 736.6 0.394 55.9 5.449 6.79 40.2018 728.6 8.428 8.410 12.010 10.874 2.454 6.664 4.210 4.430

0:37:35 743.8 0.400 55.5 5.443 6.90 40.2461 735.7 8.501 8.483 12.083 10.975 2.482 6.728 4.246 4.421

0:38:08 750.6 0.406 55.1 5.437 7.00 40.2897 742.6 8.570 8.553 12.153 11.072 2.510 6.791 4.281 4.411

0:38:40 756.8 0.412 54.7 5.431 7.10 40.3340 748.8 8.632 8.614 12.214 11.168 2.545 6.857 4.312 4.389

0:39:13 762.8 0.418 54.2 5.425 7.20 40.3778 754.8 8.692 8.674 12.274 11.260 2.576 6.918 4.342 4.370

0:39:42 767.3 0.423 53.8 5.420 7.29 40.4182 759.3 8.736 8.717 12.317 11.331 2.605 6.968 4.363 4.350

0:40:15 773.2 0.429 53.4 5.414 7.40 40.4630 765.2 8.794 8.775 12.375 11.421 2.637 7.029 4.392 4.332

0:40:47 779.4 0.435 53.1 5.408 7.50 40.5070 771.4 8.855 8.836 12.436 11.504 2.659 7.081 4.423 4.327

0:41:20 785.4 0.441 52.5 5.402 7.60 40.5505 777.4 8.915 8.895 12.495 11.605 2.701 7.153 4.452 4.297

0:41:52 791.8 0.447 52.4 5.396 7.69 40.5939 783.7 8.978 8.958 12.558 11.673 2.706 7.189 4.484 4.314

0:42:25 799.7 0.452 52.0 5.390 7.79 40.6377 791.6 9.058 9.039 12.639 11.787 2.739 7.263 4.524 4.303

0:42:57 804.6 0.458 51.6 5.384 7.89 40.6817 796.6 9.105 9.085 12.685 11.859 2.765 7.312 4.547 4.289

0:43:29 808.9 0.464 51.3 5.379 7.99 40.7255 800.9 9.144 9.124 12.724 11.919 2.786 7.352 4.567 4.278

0:44:02 813.5 0.470 51.0 5.373 8.09 40.7701 805.4 9.186 9.166 12.766 11.982 2.807 7.394 4.587 4.269

0:44:34 817.5 0.476 50.7 5.367 8.19 40.8140 809.4 9.222 9.201 12.801 12.040 2.830 7.435 4.605 4.255

0:45:07 821.1 0.482 50.4 5.361 8.29 40.8590 813.1 9.253 9.232 12.832 12.094 2.853 7.473 4.621 4.240

0:45:39 823.8 0.487 50.1 5.355 8.39 40.9032 815.8 9.274 9.253 12.853 12.137 2.875 7.506 4.631 4.222

0:46:11 826.1 0.493 49.8 5.349 8.49 40.9482 818.0 9.289 9.268 12.868 12.171 2.894 7.533 4.638 4.205

0:46:44 827.2 0.499 49.5 5.344 8.59 40.9924 819.1 9.292 9.270 12.870 12.196 2.917 7.557 4.640 4.181

0:47:16 826.2 0.505 49.3 5.338 8.69 41.0376 818.1 9.270 9.248 12.848 12.189 2.931 7.560 4.629 4.158

0:47:48 812.6 0.511 49.5 5.332 8.80 41.0848 804.5 9.106 9.083 12.683 12.006 2.913 7.459 4.546 4.121

0:48:18 803.1 0.517 50.0 5.326 8.89 41.1281 795.1 8.989 8.967 12.567 11.858 2.882 7.370 4.488 4.115

0:48:50 796.1 0.523 50.2 5.320 9.00 41.1742 788.1 8.900 8.878 12.478 11.751 2.864 7.307 4.443 4.103

0:49:22 792.2 0.529 50.4 5.314 9.10 41.2201 784.1 8.846 8.823 12.423 11.686 2.854 7.270 4.416 4.094

0:49:54 789.6 0.535 50.4 5.308 9.20 41.2659 781.6 8.807 8.783 12.383 11.646 2.853 7.250 4.396 4.082

0:50:24 785.3 0.540 50.5 5.303 9.29 41.3086 777.3 8.749 8.726 12.326 11.580 2.845 7.212 4.368 4.070

0:50:56 781.8 0.546 50.9 5.297 9.39 41.3546 773.8 8.700 8.676 12.276 11.501 2.816 7.159 4.343 4.085

0:51:28 779.2 0.552 50.9 5.291 9.49 41.4005 771.1 8.661 8.637 12.237 11.461 2.814 7.138 4.323 4.072

0:52:01 774.5 0.558 51.2 5.285 9.59 41.4458 766.5 8.600 8.575 12.175 11.378 2.794 7.086 4.292 4.073

0:52:33 768.1 0.564 51.3 5.279 9.69 41.4925 760.1 8.519 8.494 12.094 11.290 2.787 7.038 4.252 4.051

0:53:05 764.9 0.569 51.4 5.273 9.79 41.5388 756.9 8.473 8.448 12.048 11.237 2.780 7.009 4.229 4.042

0:53:37 762.7 0.575 51.7 5.268 9.89 41.5846 754.7 8.439 8.414 12.014 11.183 2.760 6.972 4.211 4.051

0:54:09 757.8 0.581 51.6 5.262 9.99 41.6310 749.7 8.374 8.349 11.949 11.119 2.762 6.941 4.179 4.026

0:54:41 754.8 0.587 51.7 5.256 10.09 41.6772 746.7 8.331 8.306 11.906 11.071 2.756 6.914 4.157 4.017

0:55:14 751.8 0.593 51.9 5.250 10.19 41.7238 743.8 8.289 8.263 11.863 11.018 2.746 6.882 4.136 4.013

0:55:46 748.5 0.599 52.0 5.244 10.30 41.7710 740.5 8.243 8.217 11.817 10.963 2.737 6.850 4.113 4.006

0:56:18 745.1 0.605 51.9 5.238 10.40 41.8177 737.0 8.196 8.169 11.769 10.923 2.744 6.833 4.089 3.980

0:56:50 742.5 0.610 52.0 5.232 10.50 41.8650 734.5 8.158 8.131 11.731 10.876 2.735 6.805 4.070 3.977

0:57:22 740.2 0.616 52.0 5.226 10.60 41.9119 732.2 8.123 8.096 11.696 10.842 2.736 6.789 4.053 3.962

0:57:52 738.6 0.622 52.0 5.221 10.69 41.9558 730.5 8.097 8.069 11.669 10.812 2.734 6.773 4.039 3.955

0:58:24 737.2 0.628 52.0 5.215 10.79 42.0033 729.2 8.073 8.045 11.645 10.787 2.732 6.760 4.027 3.948

0:58:56 737.7 0.634 52.0 5.209 10.89 42.0503 729.7 8.069 8.042 11.642 10.790 2.740 6.765 4.025 3.939

0:59:29 739.3 0.639 52.1 5.203 10.99 42.0977 731.3 8.078 8.050 11.650 10.791 2.732 6.762 4.029 3.950

1:00:01 741.0 0.645 52.2 5.197 11.09 42.1453 732.9 8.087 8.059 11.659 10.791 2.723 6.757 4.034 3.963

1:00:33 741.0 0.651 52.1 5.192 11.19 42.1928 733.0 8.078 8.050 11.650 10.785 2.726 6.755 4.030 3.957

1:01:05 741.2 0.657 52.1 5.186 11.29 42.2408 733.1 8.071 8.042 11.642 10.781 2.730 6.755 4.026 3.949

1:01:37 741.2 0.663 52.1 5.180 11.39 42.2888 733.2 8.062 8.033 11.633 10.773 2.731 6.752 4.021 3.944

1:02:10 740.6 0.669 52.1 5.174 11.50 42.3378 732.6 8.046 8.017 11.617 10.758 2.731 6.744 4.013 3.939

1:02:42 740.3 0.675 52.1 5.168 11.60 42.3854 732.3 8.034 8.004 11.604 10.743 2.729 6.736 4.007 3.936

1:03:12 740.6 0.680 52.2 5.163 11.69 42.4308 732.5 8.028 7.998 11.598 10.732 2.724 6.728 4.004 3.939

1:03:44 740.5 0.686 52.1 5.157 11.79 42.4783 732.5 8.019 7.989 11.589 10.730 2.732 6.731 3.999 3.927

1:04:16 739.8 0.692 52.2 5.151 11.89 42.5273 731.7 8.001 7.971 11.571 10.704 2.724 6.714 3.990 3.929
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.846 (in.) 14.849 (cm) Height 4.847 (in.) Date 8-14-09 Test Number CU-1278C

Diameter 2.719 (in) 6.907 (cm) Dia. avg. 3.058 (in) Press No. 2 Data File ID 1278C

Area 5.808 (in
2
) 37.471 (cm

2
) Area avg. 7.342 (in

2
) Panel No. E Lateral Pressure (psi) 50.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load          

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

1:04:48 740.7 0.698 52.0 5.145 11.99 42.5754 732.7 8.002 7.972 11.572 10.714 2.733 6.724 3.991 3.920

1:05:20 741.7 0.704 51.9 5.139 12.09 42.6244 733.7 8.004 7.974 11.574 10.722 2.740 6.731 3.991 3.914

1:05:52 742.7 0.710 51.9 5.133 12.19 42.6727 734.6 8.005 7.974 11.574 10.728 2.745 6.736 3.992 3.909

1:06:25 743.2 0.715 51.8 5.127 12.29 42.7205 735.2 8.002 7.971 11.571 10.731 2.751 6.741 3.990 3.901

1:06:57 744.1 0.721 51.7 5.122 12.39 42.7694 736.1 8.003 7.972 11.572 10.737 2.757 6.747 3.990 3.895

1:07:29 744.3 0.727 51.7 5.116 12.49 42.8179 736.2 7.995 7.964 11.564 10.732 2.759 6.745 3.986 3.890

1:08:04 745.5 0.733 51.7 5.110 12.59 42.8700 737.4 7.999 7.967 11.567 10.735 2.759 6.747 3.988 3.891

1:08:34 746.3 0.739 51.7 5.104 12.69 42.9159 738.3 7.999 7.967 11.567 10.730 2.754 6.742 3.988 3.896

1:09:06 748.0 0.744 51.7 5.098 12.79 42.9650 740.0 8.008 7.976 11.576 10.739 2.754 6.747 3.993 3.899

1:09:41 749.8 0.751 51.7 5.092 12.89 43.0174 741.8 8.018 7.986 11.586 10.754 2.759 6.757 3.997 3.897

1:10:13 751.0 0.756 51.7 5.086 12.99 43.0661 743.0 8.022 7.989 11.589 10.759 2.761 6.760 3.999 3.897

1:10:45 752.1 0.762 51.7 5.080 13.09 43.1158 744.0 8.024 7.991 11.591 10.760 2.760 6.760 4.000 3.899

1:11:17 753.6 0.768 51.6 5.075 13.19 43.1650 745.5 8.031 7.998 11.598 10.775 2.768 6.771 4.003 3.893

1:11:49 754.5 0.774 51.5 5.069 13.29 43.2145 746.4 8.032 7.998 11.598 10.778 2.771 6.775 4.004 3.890

1:12:22 755.7 0.780 51.4 5.063 13.39 43.2641 747.7 8.036 8.002 11.602 10.789 2.777 6.783 4.006 3.885

1:12:54 756.6 0.786 51.2 5.057 13.49 43.3145 748.5 8.036 8.001 11.601 10.801 2.790 6.796 4.005 3.871

1:13:27 756.7 0.791 51.3 5.051 13.59 43.3641 748.7 8.028 7.994 11.594 10.790 2.787 6.788 4.001 3.872

1:13:59 757.1 0.797 51.4 5.046 13.69 43.4144 749.1 8.023 7.989 11.589 10.776 2.779 6.777 3.999 3.878

1:14:31 757.8 0.803 51.4 5.040 13.79 43.4645 749.8 8.021 7.986 11.586 10.778 2.783 6.780 3.998 3.873

1:15:03 760.0 0.809 51.1 5.034 13.89 43.5143 752.0 8.036 8.001 11.601 10.812 2.802 6.807 4.005 3.859

1:15:35 761.7 0.815 51.1 5.028 13.99 43.5637 753.6 8.044 8.009 11.609 10.819 2.801 6.810 4.009 3.862

1:16:10 764.2 0.821 51.0 5.022 14.09 43.6179 756.1 8.061 8.025 11.625 10.841 2.807 6.824 4.017 3.863

1:16:42 769.3 0.826 51.0 5.016 14.19 43.6673 761.2 8.106 8.070 11.670 10.888 2.809 6.849 4.040 3.876

1:17:14 772.5 0.832 50.9 5.011 14.29 43.7175 764.4 8.131 8.094 11.694 10.922 2.819 6.870 4.052 3.875

1:17:46 775.1 0.838 50.9 5.005 14.39 43.7680 767.1 8.149 8.113 11.713 10.940 2.818 6.879 4.061 3.882

1:18:17 777.6 0.844 50.9 4.999 14.49 43.8182 769.6 8.167 8.130 11.730 10.956 2.817 6.887 4.069 3.889

1:18:52 779.2 0.850 50.8 4.993 14.59 43.8727 771.2 8.174 8.137 11.737 10.970 2.824 6.897 4.073 3.884

1:19:23 780.8 0.856 50.7 4.987 14.69 43.9241 772.8 8.181 8.144 11.744 10.981 2.828 6.905 4.077 3.883

1:19:55 782.3 0.862 50.6 4.981 14.79 43.9752 774.3 8.188 8.150 11.750 10.997 2.838 6.918 4.080 3.875

1:20:27 784.5 0.867 50.6 4.975 14.89 44.0270 776.5 8.201 8.163 11.763 11.006 2.833 6.920 4.086 3.884

1:20:58 787.2 0.873 50.5 4.969 14.99 44.0788 779.2 8.220 8.181 11.781 11.034 2.843 6.938 4.095 3.881

1:21:30 789.8 0.879 50.5 4.964 15.09 44.1305 781.8 8.237 8.199 11.799 11.054 2.846 6.950 4.104 3.884

1:22:02 791.8 0.885 50.3 4.958 15.19 44.1821 783.8 8.249 8.210 11.810 11.076 2.856 6.966 4.110 3.878

1:22:33 793.9 0.891 50.5 4.952 15.29 44.2344 785.8 8.261 8.222 11.822 11.078 2.847 6.963 4.116 3.891

1:23:05 796.1 0.897 50.1 4.946 15.39 44.2874 788.1 8.274 8.235 11.835 11.116 2.872 6.994 4.122 3.871

1:23:34 798.4 0.902 50.2 4.941 15.49 44.3360 790.3 8.289 8.250 11.850 11.125 2.867 6.996 4.129 3.881

1:24:06 800.5 0.908 50.0 4.935 15.58 44.3883 792.5 8.302 8.262 11.862 11.154 2.883 7.019 4.136 3.869

1:24:38 801.8 0.914 50.0 4.929 15.69 44.4428 793.8 8.306 8.266 11.866 11.152 2.877 7.015 4.137 3.876

1:25:10 803.6 0.920 50.0 4.923 15.79 44.4953 795.6 8.315 8.274 11.874 11.162 2.878 7.020 4.142 3.878

1:25:41 805.6 0.926 49.7 4.917 15.89 44.5488 797.6 8.325 8.285 11.885 11.192 2.898 7.045 4.147 3.862

1:26:13 807.5 0.932 49.8 4.911 15.99 44.6016 799.5 8.335 8.295 11.895 11.197 2.893 7.045 4.152 3.870

1:26:45 809.4 0.937 49.9 4.905 16.09 44.6556 801.3 8.344 8.303 11.903 11.202 2.890 7.046 4.156 3.877

1:27:16 811.2 0.943 49.7 4.899 16.19 44.7090 803.1 8.353 8.312 11.912 11.223 2.902 7.063 4.161 3.867

1:27:48 813.8 0.949 49.7 4.894 16.29 44.7621 805.8 8.371 8.329 11.929 11.239 2.901 7.070 4.169 3.874

1:28:20 816.7 0.955 49.7 4.888 16.39 44.8157 808.7 8.391 8.349 11.949 11.260 2.902 7.081 4.179 3.881

1:28:51 818.8 0.961 49.5 4.882 16.49 44.8694 810.8 8.402 8.361 11.961 11.288 2.918 7.103 4.185 3.868

1:29:23 820.5 0.967 49.4 4.876 16.59 44.9229 812.5 8.410 8.368 11.968 11.297 2.920 7.108 4.189 3.869

1:29:55 821.2 0.973 49.4 4.870 16.69 44.9771 813.2 8.407 8.365 11.965 11.295 2.921 7.108 4.187 3.867

1:30:27 821.6 0.978 49.2 4.864 16.79 45.0316 813.6 8.401 8.359 11.959 11.304 2.937 7.121 4.184 3.849

1:30:59 822.3 0.984 49.3 4.859 16.89 45.0857 814.3 8.398 8.355 11.955 11.297 2.933 7.115 4.182 3.852

1:31:30 822.7 0.990 49.2 4.853 16.99 45.1387 814.7 8.393 8.349 11.949 11.293 2.935 7.114 4.179 3.848

1:32:02 823.6 0.996 48.9 4.847 17.09 45.1930 815.5 8.391 8.348 11.948 11.313 2.956 7.135 4.178 3.827
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EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 24.3 24.6 ######

Initial Dry Density   PCF
γ
do 100.6 99.4 ######

Data Saturation   % So 98.6 96.9 ######

Void Ratio eo 0.657 0.677 ######

Water content   % Wf 24.2 21.9 ######

After Dry Density   PCF
γ
df 101.2 105.1 ######

Shear Saturation   % Sf 100.0 100.0 ######

Void Ratio ef 0.647 0.586 ######

Final Back Pressure   TSF uc 5.76 4.32 0.00

Minor Principal Stress TSF @ failure σ3'f 0.23 1.02 0.00
Maximum Deviator Stress 

(tsf) @ failure (σ1'-σ3')max 1.24 2.81 0.00

Time to (σ1'-σ3')max  min. tf 43.4 227.6 0.0

Ultimate Deviator Stress, 

t/sq ft (σ1'-σ3')ult n/a n/a 0.00

Initial Diameter, in. Do 2.884 2.887 ######

Controlled - Strain Test Initial Height, in. Ho 6.188 6.054 ######

Description of Specimens Lean Clay (CL), dark brown, moist, firm

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.67 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-43A Sample No. 1260

Depth Elev. 50.7'-51.2', 50.2'-50.7'

Laboratory Stantec Date 8-19-09

TRIAXIAL COMPRESSION TEST REPORT
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EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 24.3 24.6 ######

Initial Dry Density   PCF
γ
do 100.6 99.4 ######

Data Saturation   % So 98.6 96.9 ######

Void Ratio eo 0.657 0.677 ######

Water content   % Wf 24.2 21.9 ######

After Dry Density   PCF
γ
df 101.2 105.1 ######

Shear Saturation   % Sf 100.0 100.0 ######

Void Ratio ef 0.647 0.586 ######

Final Back Pressure   TSF uc 5.76 4.32 0.00

Minor Principal Stress TSF σ3 0.72 2.16 0.00
Maximum Deviator Stress 

(tsf) @ failure (σ1-σ3)max 1.24 2.81 0.00

Time to (σ1-σ3)Max.  min. tf 43.4 227.6 0.0

Ultimate Deviator Stress, 

t/sq ft (σ1-σ3)ult n/a n/a 0.00

Initial Diameter, in. Do 2.884 2.887 ######

Controlled - Strain Test Initial Height, in. Ho 6.188 6.054 ######

Description of Specimens Lean Clay (CL), dark brown, moist, firm

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.67 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-43A Sample No. 1260

Depth Elev. 50.7'-51.2', 50.2'-50.7'

Laboratory Stantec Date 8-19-09

TRIAXIAL COMPRESSION TEST REPORT
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Project Cumberland Dry Ash Stack and Gypsum Disposal Area Project No. 175539009

Sample ID B-43A, 50.7'-51.2' & B-43A, 50.2'-50.7' Test Number 1260

Failure Criterion: Maximum Effective Principal Stress Ratio φ' = 30.3 deg. c' = 0.22 tsf
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-43A, 50.7'-51.2' Test Number CU-1260A

Visual Description Lean Clay (CL), dark brown, moist, firm Prepared By RJ

Undisturbed Source B-43A, 50.0'-52.0' Date 7-27-2009

Specific Gravity 2.67 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in
3
) Specimen

Top 2.888 1 6.187 Sample 40.4309 (Vo) Wet Weight (g) 1326.47

Middle 2.884 2 6.184 Solids 24.3976 (VSo) Dry Weight (g) 1067.55

Bottom 2.881 3 6.193 Water 15.7995 (Vwo) Wet Unit Weight (pcf) 125.0

Avg. 2.8843 (Do) 4 6.187 Voids 16.0333 (Vvo) Dry Unit Weight (pcf) 100.6

Area (in
2
) 6.5340 (Ao) Avg. (Ho) 6.1878 Degree of Saturation (%) 98.5 (So)

Moisture Content (%) 24.3 Final Trimmings Void Ratio 0.657

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 80 (psi) Final Pore Pressure Parameter B 0.96 Date 8-13-09

Panel Board Number C

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1364 Initial 10.96 (in.) Initial 12.22 (in.) Specimen Height (in.) 6.1942 (Hs)

Final 0.13 Final 8.36 (in.) Final 8.93 (in.) Area (in
2
) Method A 6.5475 (As)

Change 0.0064 (∆Ho) Change -2.60 (in.) Change -3.29 (in.) Specimen Volume (in
3
) 40.56 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.13 Initial 1.27 (in.) Initial 17.63 (in.) Chamber 90

Final 0.1435 Final 2.83 (in.) Final 15.95 (in.) Back 80

Change -0.0135 (∆Hc) Change -1.56 (in.) Change -1.68 (in.) Lateral 10 (σ3)

Height (in.) 6.1807 (Hc) Volume (in
3
) 40.1825 (Vc)

Area (in
3
) Method B 6.5013 (Ac) Volume - Water (in

3
) 15.7848 (VWc) t50 (min.) 6.7

Diameter (in.) 2.8771 (Dc) Water Content (%) 24.2

Dry Density (pcf) 101.2 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.647

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.375 (in.) Wet Weight (g) 1326.23 Corrected Deviator 1.24 σd (tsf)

Wet weight (g) 1326.23 (WWf) Dry Weight (g) 1067.55 Major Principal 1.46 σ1'f (tsf)

Corrected Diameter 3.351 (in.) Tare Weight (g) 0.00 Minor Principal 0.23 σ3'f (tsf)

Rate of Strain (% / min.) 0.033

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 1.40

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments:
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-43A, 50.2'-50.7' Test Number CU-1260B

Visual Description Lean Clay (CL), dark brown, moist, firm Prepared By RJ

Undisturbed Source B-43A, 50.0'-52.0' Date 7-27-2009

Specific Gravity 2.67 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in3) Specimen

Top 2.885 1 6.043 Sample 39.6285 (Vo) Wet Weight (g) 1287.66

Middle 2.886 2 6.094 Solids 23.6216 (VSo) Dry Weight (g) 1033.59

Bottom 2.890 3 6.036 Water 15.5034 (Vwo) Wet Unit Weight (pcf) 123.8

Avg. 2.8870 (Do) 4 6.043 Voids 16.0069 (Vvo) Dry Unit Weight (pcf) 99.4

Area (in
2
) 6.5461 (Ao) Avg. (Ho) 6.0538 Degree of Saturation (%) 96.9 (So)

Moisture Content (%) 24.6 Final Trimmings Void Ratio 0.678

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 60 (psi) Final Pore Pressure Parameter B 0.97 Date 8-13-09

Panel Board Number D

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1518 Initial 16.64 (in.) Initial 12.17 (in.) Specimen Height (in.) 6.0574 (Hs)

Final 0.1482 Final 13.6 (in.) Final 9.78 (in.) Area (in
2
) Method A 6.5539 (As)

Change 0.0036 (∆Ho) Change -3.04 (in.) Change -2.39 (in.) Specimen Volume (in
3
) 39.70 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1482 Initial 0.95 (in.) Initial 17.56 (in.) Chamber 90

Final 0.1986 Final 7.09 (in.) Final 11.46 (in.) Back 60

Change -0.0504 (∆Hc) Change -6.14 (in.) Change -6.10 (in.) Lateral 30 (σ3)

Height (in.) 6.0070 (Hc) Volume (in
3
) 37.4591 (Vc)

Area (in
3
) Method B 6.2360 (Ac) Volume - Water (in

3
) 13.8375 (VWc) D50 (min.) 3.9

Diameter (in.) 2.8178 (Dc) Water Content (%) 21.9

Dry Density (pcf) 105.1 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.586

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.312 (in.) Wet Weight (g) 1260.36 Corrected Deviator 2.81 σd (tsf)

Wet weight (g) 1260.36 (WWf) Dry Weight (g) 1033.59 Major Principal 3.83 σ1'f (tsf)

Corrected Diameter 3.288 (in.) Tare Weight (g) 0.00 Minor Principal 1.02 σ3'f (tsf)

Rate of Strain (% / min.) 0.015

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 3.60

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments:

Deviator Stress and Induced Pore Pressure vs. Strain
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.181 (in.) 15.699 (cm) Height 5.040 (in.) Date 8-14-09 Test Number CU-1260A

Diameter 2.877 (in) 7.308 (cm) Dia. avg. 3.277 (in) Press No. 1 Data File ID 1260A

Area 6.502 (in
2
) 41.947 (cm

2
) Area avg. 8.432 (in

2
) Panel No. C Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 13.5 -0.022 80.0 6.181 0.00 41.9466 0.0 0.000 0.000 0.720 0.720 0.723 0.721 -0.001 0.996

0:03:28 18.5 -0.015 82.2 6.174 0.10 41.9899 5.0 0.056 0.055 0.775 0.616 0.563 0.589 0.026 1.093

0:06:43 50.1 -0.009 84.2 6.168 0.20 42.0317 36.6 0.405 0.404 1.124 0.817 0.416 0.617 0.201 1.964

0:09:56 70.0 -0.003 85.8 6.162 0.30 42.0732 56.5 0.624 0.623 1.343 0.925 0.305 0.615 0.310 3.034

0:13:04 81.1 0.003 86.5 6.156 0.40 42.1164 67.6 0.747 0.746 1.466 0.998 0.255 0.626 0.371 3.911

0:16:07 88.7 0.009 86.8 6.150 0.50 42.1585 75.2 0.829 0.828 1.548 1.055 0.229 0.642 0.413 4.597

0:19:09 94.9 0.016 87.0 6.143 0.60 42.2016 81.4 0.897 0.896 1.616 1.108 0.215 0.661 0.446 5.155

0:22:00 100.3 0.022 87.1 6.137 0.70 42.2433 86.8 0.955 0.954 1.674 1.160 0.209 0.685 0.475 5.542

0:25:01 105.1 0.028 87.2 6.131 0.81 42.2871 91.6 1.008 1.006 1.726 1.207 0.204 0.705 0.501 5.924

0:28:04 109.8 0.034 87.3 6.125 0.90 42.3294 96.3 1.058 1.056 1.776 1.250 0.197 0.724 0.527 6.339

0:31:03 113.6 0.040 87.2 6.119 1.00 42.3718 100.1 1.099 1.096 1.816 1.295 0.201 0.748 0.547 6.431

0:34:04 117.1 0.046 87.1 6.112 1.10 42.4149 103.6 1.136 1.134 1.854 1.340 0.209 0.774 0.565 6.412

0:37:11 120.5 0.053 87.0 6.106 1.20 42.4577 107.0 1.172 1.169 1.889 1.385 0.218 0.801 0.583 6.346

0:40:17 123.9 0.059 86.8 6.100 1.30 42.5009 110.4 1.208 1.205 1.925 1.433 0.231 0.832 0.601 6.205

0:43:23 127.0 0.065 86.9 6.094 1.40 42.5442 113.5 1.241 1.237 1.957 1.461 0.227 0.844 0.617 6.445

0:46:32 129.9 0.071 86.7 6.088 1.51 42.5876 116.4 1.271 1.267 1.987 1.503 0.239 0.871 0.632 6.287

0:49:34 132.6 0.077 86.5 6.081 1.61 42.6315 119.1 1.299 1.295 2.015 1.541 0.249 0.895 0.646 6.178

0:52:32 135.1 0.084 86.4 6.075 1.71 42.6749 121.6 1.325 1.321 2.041 1.578 0.260 0.919 0.659 6.061

0:55:34 137.2 0.090 86.2 6.069 1.81 42.7183 123.7 1.347 1.342 2.062 1.614 0.274 0.944 0.670 5.888

0:58:39 139.7 0.096 86.2 6.063 1.91 42.7622 126.2 1.372 1.367 2.087 1.641 0.276 0.958 0.682 5.940

1:01:35 141.6 0.102 86.0 6.057 2.01 42.8055 128.1 1.392 1.387 2.107 1.670 0.285 0.977 0.692 5.853

1:04:36 143.7 0.108 85.9 6.050 2.11 42.8494 130.2 1.413 1.408 2.128 1.702 0.297 0.999 0.702 5.730

1:07:35 145.8 0.115 85.7 6.044 2.21 42.8935 132.3 1.435 1.429 2.149 1.735 0.308 1.022 0.713 5.627

1:10:35 147.9 0.121 85.5 6.038 2.31 42.9376 134.4 1.455 1.450 2.170 1.767 0.321 1.044 0.723 5.512

1:13:33 149.4 0.127 85.3 6.032 2.41 42.9816 135.9 1.470 1.464 2.184 1.801 0.340 1.070 0.731 5.300

1:16:30 151.1 0.133 85.4 6.026 2.51 43.0257 137.6 1.487 1.481 2.201 1.810 0.332 1.071 0.739 5.449

1:19:21 153.1 0.139 85.3 6.019 2.61 43.0699 139.6 1.507 1.501 2.221 1.839 0.341 1.090 0.749 5.391

1:22:20 154.6 0.146 85.1 6.013 2.71 43.1146 141.1 1.522 1.516 2.236 1.864 0.351 1.108 0.756 5.304

1:25:14 156.1 0.152 85.0 6.007 2.81 43.1597 142.6 1.537 1.530 2.250 1.889 0.362 1.125 0.763 5.220

1:28:05 157.6 0.158 84.8 6.001 2.91 43.2036 144.1 1.551 1.544 2.264 1.913 0.373 1.143 0.770 5.136

1:31:04 159.0 0.164 84.9 5.995 3.01 43.2486 145.5 1.565 1.557 2.277 1.923 0.369 1.146 0.777 5.211

1:34:01 160.3 0.170 84.7 5.988 3.11 43.2931 146.8 1.577 1.569 2.289 1.947 0.380 1.163 0.783 5.120

1:36:58 161.8 0.177 84.6 5.982 3.21 43.3383 148.3 1.592 1.584 2.304 1.970 0.389 1.180 0.790 5.063

1:39:54 163.2 0.183 84.5 5.976 3.31 43.3835 149.7 1.605 1.597 2.317 1.992 0.398 1.195 0.797 5.003

1:42:50 164.6 0.189 84.3 5.970 3.41 43.4278 151.2 1.618 1.610 2.330 2.017 0.410 1.213 0.804 4.924

1:45:49 165.6 0.195 84.0 5.964 3.51 43.4732 152.1 1.627 1.618 2.338 2.046 0.430 1.238 0.808 4.757

1:48:53 166.7 0.201 84.2 5.957 3.61 43.5185 153.2 1.637 1.629 2.349 2.045 0.420 1.232 0.813 4.874

1:51:57 168.4 0.208 84.1 5.951 3.71 43.5637 154.9 1.654 1.645 2.365 2.070 0.428 1.249 0.821 4.839

1:55:02 169.7 0.214 83.9 5.945 3.81 43.6096 156.2 1.666 1.656 2.376 2.090 0.437 1.264 0.827 4.784

1:58:07 170.7 0.220 83.8 5.939 3.91 43.6548 157.2 1.674 1.665 2.385 2.110 0.449 1.279 0.831 4.705

2:01:10 171.9 0.226 83.8 5.933 4.01 43.7003 158.4 1.685 1.675 2.395 2.120 0.447 1.283 0.836 4.741

2:04:09 173.2 0.232 83.7 5.926 4.11 43.7459 159.7 1.697 1.687 2.407 2.139 0.455 1.297 0.842 4.704

2:07:12 174.5 0.239 83.6 5.920 4.21 43.7920 161.0 1.709 1.699 2.419 2.159 0.463 1.311 0.848 4.667

2:10:17 175.4 0.245 83.4 5.914 4.31 43.8377 161.9 1.717 1.707 2.427 2.179 0.475 1.327 0.852 4.590

2:13:21 176.3 0.251 83.2 5.908 4.42 43.8843 162.8 1.725 1.714 2.434 2.202 0.491 1.346 0.856 4.486

2:16:21 177.8 0.257 83.3 5.902 4.52 43.9301 164.3 1.739 1.728 2.448 2.206 0.481 1.343 0.863 4.586

2:19:21 179.0 0.263 83.2 5.895 4.61 43.9759 165.5 1.750 1.739 2.459 2.226 0.489 1.357 0.868 4.548

2:22:26 179.8 0.270 83.1 5.889 4.72 44.0223 166.3 1.757 1.746 2.466 2.242 0.499 1.371 0.871 4.491

2:25:26 180.5 0.276 83.1 5.883 4.82 44.0686 167.0 1.762 1.750 2.470 2.246 0.499 1.373 0.874 4.501

2:28:26 181.9 0.282 83.0 5.877 4.92 44.1159 168.4 1.775 1.764 2.484 2.266 0.505 1.386 0.880 4.483

2:31:29 182.9 0.288 82.9 5.871 5.02 44.1618 169.4 1.784 1.772 2.492 2.282 0.514 1.398 0.884 4.444

2:34:33 183.6 0.294 82.7 5.864 5.12 44.2086 170.1 1.789 1.777 2.497 2.298 0.524 1.411 0.887 4.385

2:37:38 184.8 0.301 82.7 5.858 5.22 44.2558 171.3 1.800 1.788 2.508 2.307 0.522 1.415 0.892 4.417

2:40:38 185.6 0.307 82.7 5.852 5.32 44.3021 172.1 1.807 1.794 2.514 2.319 0.528 1.423 0.895 4.391

2:43:41 186.7 0.313 82.5 5.846 5.42 44.3494 173.2 1.816 1.803 2.523 2.336 0.536 1.436 0.900 4.355

2:46:47 187.5 0.319 82.5 5.840 5.52 44.3964 174.0 1.822 1.809 2.529 2.349 0.543 1.446 0.903 4.325

2:49:49 188.3 0.325 82.4 5.833 5.62 44.4434 174.8 1.829 1.816 2.536 2.362 0.549 1.455 0.906 4.303

2:52:47 189.1 0.332 82.4 5.827 5.72 44.4905 175.6 1.835 1.821 2.541 2.367 0.549 1.458 0.909 4.313

2:55:48 190.3 0.338 82.3 5.821 5.82 44.5380 176.8 1.846 1.832 2.552 2.385 0.556 1.470 0.914 4.288

2:58:45 191.3 0.344 82.2 5.815 5.92 44.5854 177.8 1.854 1.840 2.560 2.400 0.563 1.482 0.918 4.261
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.181 (in.) 15.699 (cm) Height 5.040 (in.) Date 8-14-09 Test Number CU-1260A

Diameter 2.877 (in) 7.308 (cm) Dia. avg. 3.277 (in) Press No. 1 Data File ID 1260A

Area 6.502 (in
2
) 41.947 (cm

2
) Area avg. 8.432 (in

2
) Panel No. C Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

3:01:40 192.0 0.350 82.0 5.809 6.02 44.6335 178.5 1.860 1.846 2.566 2.415 0.573 1.494 0.921 4.218

3:04:42 192.5 0.356 82.1 5.802 6.12 44.6811 179.1 1.863 1.849 2.569 2.414 0.568 1.491 0.923 4.250

3:07:37 193.6 0.363 82.0 5.796 6.22 44.7289 180.1 1.872 1.857 2.577 2.431 0.576 1.503 0.927 4.218

3:10:38 194.4 0.369 81.9 5.790 6.32 44.7765 180.9 1.878 1.863 2.583 2.443 0.583 1.513 0.930 4.190

3:13:36 194.9 0.375 81.8 5.784 6.42 44.8247 181.4 1.882 1.867 2.587 2.454 0.591 1.523 0.932 4.155

3:16:33 195.6 0.381 81.8 5.778 6.52 44.8726 182.1 1.887 1.872 2.592 2.458 0.589 1.523 0.934 4.173

3:19:24 196.8 0.387 81.8 5.771 6.62 44.9210 183.3 1.897 1.881 2.601 2.472 0.594 1.533 0.939 4.163

3:22:17 197.8 0.394 81.7 5.765 6.72 44.9692 184.3 1.905 1.889 2.609 2.486 0.600 1.543 0.943 4.146

3:25:18 198.4 0.400 81.6 5.759 6.82 45.0180 184.9 1.909 1.893 2.613 2.497 0.607 1.552 0.945 4.114

3:28:08 199.5 0.406 81.4 5.753 6.92 45.0659 186.0 1.919 1.903 2.623 2.521 0.621 1.571 0.950 4.060

3:31:03 200.2 0.412 81.5 5.747 7.02 45.1149 186.7 1.925 1.908 2.628 2.514 0.610 1.562 0.952 4.124

3:34:06 200.7 0.418 81.4 5.740 7.12 45.1634 187.2 1.927 1.910 2.630 2.524 0.617 1.571 0.954 4.091

3:37:03 201.7 0.425 81.3 5.734 7.22 45.2124 188.2 1.935 1.918 2.638 2.538 0.623 1.581 0.958 4.072

3:40:01 202.3 0.431 81.2 5.728 7.32 45.2616 188.8 1.940 1.922 2.642 2.552 0.633 1.593 0.960 4.032

3:43:02 203.4 0.437 81.3 5.722 7.42 45.3101 189.9 1.949 1.931 2.651 2.555 0.627 1.591 0.964 4.075

3:46:00 204.3 0.443 81.2 5.716 7.52 45.3593 190.8 1.956 1.938 2.658 2.567 0.632 1.600 0.967 4.059

3:49:05 204.6 0.449 81.1 5.709 7.62 45.4090 191.1 1.957 1.939 2.659 2.576 0.640 1.608 0.968 4.025

3:52:07 205.5 0.456 81.0 5.703 7.73 45.4582 192.1 1.965 1.946 2.666 2.588 0.645 1.617 0.972 4.012

3:55:11 206.7 0.462 81.1 5.697 7.83 45.5077 193.2 1.974 1.955 2.675 2.595 0.643 1.619 0.976 4.037

3:58:14 207.5 0.468 81.0 5.691 7.93 45.5570 194.0 1.981 1.961 2.681 2.605 0.646 1.626 0.979 4.031

4:01:17 208.1 0.474 80.9 5.685 8.03 45.6068 194.6 1.984 1.965 2.685 2.615 0.653 1.634 0.981 4.005

4:04:15 208.9 0.480 80.8 5.678 8.13 45.6565 195.4 1.990 1.970 2.690 2.627 0.660 1.643 0.984 3.983

4:07:18 209.7 0.487 80.8 5.672 8.23 45.7068 196.2 1.996 1.976 2.696 2.636 0.662 1.649 0.987 3.980

4:10:20 210.2 0.493 80.8 5.666 8.33 45.7569 196.7 1.999 1.979 2.699 2.638 0.662 1.650 0.988 3.987

4:13:18 211.1 0.499 80.7 5.660 8.43 45.8064 197.6 2.006 1.986 2.706 2.651 0.668 1.659 0.991 3.970

4:16:17 212.1 0.505 80.6 5.654 8.53 45.8567 198.6 2.014 1.994 2.714 2.665 0.674 1.669 0.995 3.954

4:19:15 212.6 0.511 80.5 5.647 8.63 45.9073 199.1 2.017 1.996 2.716 2.680 0.687 1.683 0.997 3.903

4:22:15 213.8 0.518 80.6 5.641 8.73 45.9576 200.3 2.026 2.005 2.725 2.678 0.676 1.677 1.001 3.964

4:25:21 214.1 0.524 80.5 5.635 8.83 46.0083 200.6 2.027 2.006 2.726 2.685 0.682 1.684 1.002 3.937

4:28:25 214.8 0.530 80.4 5.629 8.93 46.0590 201.3 2.032 2.011 2.731 2.696 0.689 1.692 1.004 3.916

4:31:25 215.8 0.536 80.3 5.623 9.03 46.1096 202.3 2.040 2.018 2.738 2.711 0.696 1.704 1.008 3.896

4:34:31 216.1 0.542 80.4 5.616 9.13 46.1605 202.6 2.041 2.019 2.739 2.706 0.690 1.698 1.008 3.924

4:37:32 216.8 0.549 80.3 5.610 9.23 46.2115 203.3 2.046 2.024 2.744 2.716 0.695 1.706 1.010 3.907

4:40:36 217.6 0.555 80.3 5.604 9.33 46.2625 204.1 2.051 2.029 2.749 2.727 0.701 1.714 1.013 3.892

4:43:40 217.9 0.561 80.2 5.598 9.43 46.3140 204.4 2.052 2.029 2.749 2.734 0.708 1.721 1.013 3.862

4:46:47 218.8 0.567 80.2 5.592 9.53 46.3652 205.3 2.059 2.036 2.756 2.737 0.704 1.721 1.017 3.889

4:49:50 219.3 0.573 80.2 5.585 9.63 46.4167 205.8 2.062 2.039 2.759 2.744 0.708 1.726 1.018 3.876

4:52:46 219.8 0.580 80.1 5.579 9.73 46.4683 206.3 2.064 2.041 2.761 2.752 0.714 1.733 1.019 3.854

4:55:46 220.7 0.586 80.0 5.573 9.83 46.5199 207.3 2.072 2.048 2.768 2.765 0.719 1.742 1.023 3.842

4:58:48 221.5 0.592 80.0 5.567 9.93 46.5720 208.0 2.077 2.053 2.773 2.770 0.720 1.745 1.025 3.847

5:01:45 221.9 0.598 80.0 5.561 10.03 46.6242 208.4 2.078 2.054 2.774 2.771 0.720 1.745 1.026 3.850

5:04:41 222.1 0.604 79.9 5.554 10.13 46.6757 208.6 2.078 2.054 2.774 2.776 0.725 1.750 1.026 3.830

5:07:40 222.5 0.611 79.9 5.548 10.23 46.7281 209.0 2.080 2.056 2.776 2.783 0.731 1.757 1.026 3.809

5:10:41 223.8 0.617 79.7 5.542 10.33 46.7802 210.3 2.091 2.066 2.786 2.803 0.740 1.772 1.031 3.786

5:13:34 224.0 0.623 79.9 5.536 10.43 46.8327 210.5 2.090 2.065 2.785 2.792 0.730 1.761 1.031 3.826

5:16:24 224.3 0.629 79.8 5.530 10.53 46.8854 210.8 2.091 2.066 2.786 2.799 0.736 1.768 1.031 3.801

5:19:16 225.6 0.635 79.7 5.523 10.63 46.9376 212.1 2.101 2.075 2.795 2.812 0.739 1.775 1.036 3.804

5:22:08 225.9 0.642 79.7 5.517 10.73 46.9904 212.4 2.102 2.076 2.796 2.818 0.745 1.781 1.037 3.784

5:25:01 226.3 0.648 79.7 5.511 10.83 47.0438 212.8 2.104 2.078 2.798 2.819 0.744 1.781 1.037 3.789

5:27:54 227.3 0.654 79.7 5.505 10.93 47.0964 213.8 2.111 2.085 2.805 2.827 0.745 1.786 1.041 3.795

5:30:52 228.2 0.660 79.6 5.499 11.04 47.1501 214.7 2.118 2.091 2.811 2.839 0.750 1.795 1.044 3.782

5:33:50 228.3 0.666 79.5 5.492 11.14 47.2027 214.8 2.116 2.089 2.809 2.842 0.756 1.799 1.043 3.761

5:36:51 228.6 0.673 79.3 5.486 11.24 47.2563 215.1 2.116 2.089 2.809 2.856 0.769 1.812 1.043 3.713

5:39:45 229.5 0.679 79.5 5.480 11.34 47.3098 216.0 2.123 2.096 2.816 2.848 0.755 1.802 1.047 3.771

5:42:47 230.5 0.685 79.5 5.474 11.44 47.3636 217.0 2.131 2.103 2.823 2.860 0.759 1.810 1.050 3.765

5:45:49 231.0 0.691 79.4 5.468 11.54 47.4168 217.5 2.133 2.105 2.825 2.869 0.766 1.817 1.051 3.743

5:48:50 231.7 0.697 79.3 5.461 11.64 47.4710 218.2 2.137 2.109 2.829 2.878 0.772 1.825 1.053 3.729

5:51:56 232.7 0.704 79.4 5.455 11.74 47.5254 219.2 2.144 2.116 2.836 2.878 0.765 1.821 1.057 3.764

5:55:03 233.1 0.710 79.3 5.449 11.84 47.5788 219.6 2.146 2.118 2.838 2.885 0.770 1.827 1.057 3.748

5:58:03 234.0 0.716 79.2 5.443 11.94 47.6328 220.5 2.152 2.124 2.844 2.895 0.774 1.835 1.060 3.739
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.181 (in.) 15.699 (cm) Height 5.040 (in.) Date 8-14-09 Test Number CU-1260A

Diameter 2.877 (in) 7.308 (cm) Dia. avg. 3.277 (in) Press No. 1 Data File ID 1260A

Area 6.502 (in
2
) 41.947 (cm

2
) Area avg. 8.432 (in

2
) Panel No. C Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

6:01:06 234.1 0.722 79.2 5.437 12.04 47.6872 220.6 2.151 2.122 2.842 2.899 0.779 1.839 1.060 3.719

6:04:12 235.0 0.728 79.2 5.430 12.14 47.7415 221.5 2.158 2.129 2.849 2.902 0.777 1.839 1.063 3.737

6:07:15 235.9 0.735 79.2 5.424 12.24 47.7967 222.4 2.164 2.134 2.854 2.909 0.778 1.844 1.066 3.741

6:10:15 236.8 0.741 79.1 5.418 12.34 47.8507 223.3 2.170 2.141 2.861 2.919 0.782 1.850 1.069 3.735

6:13:12 237.1 0.747 79.1 5.412 12.44 47.9055 223.6 2.170 2.140 2.860 2.924 0.787 1.855 1.069 3.716

6:16:13 238.1 0.753 78.9 5.406 12.54 47.9605 224.6 2.178 2.148 2.868 2.942 0.798 1.870 1.072 3.688

6:19:12 238.8 0.759 79.1 5.399 12.64 48.0157 225.3 2.182 2.152 2.872 2.933 0.784 1.858 1.074 3.742

6:22:14 238.9 0.766 79.0 5.393 12.74 48.0707 225.4 2.181 2.150 2.870 2.939 0.792 1.865 1.074 3.712

6:25:21 239.8 0.772 79.0 5.387 12.84 48.1263 226.3 2.187 2.156 2.876 2.948 0.795 1.872 1.076 3.707

6:28:21 240.7 0.778 78.9 5.381 12.94 48.1816 227.2 2.193 2.162 2.882 2.960 0.801 1.880 1.079 3.695

6:31:29 241.2 0.784 79.0 5.375 13.04 48.2377 227.8 2.195 2.164 2.884 2.955 0.793 1.874 1.081 3.724

6:34:34 241.7 0.790 78.9 5.368 13.14 48.2928 228.2 2.197 2.165 2.885 2.960 0.798 1.879 1.081 3.711

6:37:34 242.1 0.797 78.8 5.362 13.24 48.3486 228.6 2.198 2.166 2.886 2.967 0.803 1.885 1.082 3.694

6:40:41 243.2 0.803 78.8 5.356 13.34 48.4047 229.7 2.207 2.175 2.895 2.979 0.808 1.894 1.086 3.689

6:43:52 244.5 0.809 78.8 5.350 13.44 48.4611 231.0 2.216 2.184 2.904 2.985 0.804 1.894 1.091 3.713

6:46:56 245.0 0.815 78.8 5.344 13.54 48.5171 231.5 2.218 2.186 2.906 2.988 0.805 1.897 1.091 3.710

6:50:04 245.7 0.821 78.8 5.337 13.64 48.5734 232.2 2.223 2.190 2.910 2.997 0.810 1.903 1.093 3.701

6:53:06 246.8 0.828 78.7 5.331 13.74 48.6300 233.3 2.231 2.198 2.918 3.010 0.815 1.912 1.097 3.693

6:56:07 248.6 0.834 78.5 5.325 13.84 48.6869 235.1 2.245 2.212 2.932 3.036 0.827 1.932 1.104 3.670

6:59:07 248.9 0.840 78.7 5.319 13.94 48.7432 235.4 2.245 2.212 2.932 3.020 0.811 1.916 1.105 3.722

7:02:10 249.0 0.846 78.7 5.313 14.04 48.8000 235.5 2.244 2.210 2.930 3.023 0.816 1.919 1.103 3.706

7:05:11 249.6 0.852 78.6 5.306 14.15 48.8577 236.1 2.247 2.213 2.933 3.032 0.822 1.927 1.105 3.690

7:08:09 250.7 0.859 78.5 5.300 14.25 48.9147 237.2 2.255 2.220 2.940 3.045 0.828 1.936 1.109 3.679

7:11:16 250.8 0.865 78.6 5.294 14.35 48.9716 237.3 2.254 2.219 2.939 3.035 0.819 1.927 1.108 3.705

7:14:15 251.0 0.871 78.5 5.288 14.45 49.0291 237.5 2.252 2.218 2.938 3.040 0.825 1.933 1.107 3.683

7:17:06 251.9 0.877 78.5 5.282 14.55 49.0865 238.4 2.258 2.223 2.943 3.049 0.829 1.939 1.110 3.680

7:20:01 252.6 0.883 78.4 5.275 14.65 49.1441 239.1 2.262 2.227 2.947 3.058 0.834 1.946 1.112 3.668

7:23:00 253.6 0.890 78.4 5.269 14.75 49.2023 240.1 2.269 2.234 2.954 3.066 0.835 1.950 1.115 3.671

7:25:51 253.9 0.896 78.4 5.263 14.85 49.2601 240.4 2.269 2.234 2.954 3.062 0.832 1.947 1.115 3.682

7:28:41 255.2 0.902 78.4 5.257 14.95 49.3180 241.7 2.278 2.243 2.963 3.075 0.835 1.955 1.120 3.681

7:31:42 256.3 0.908 78.4 5.251 15.05 49.3764 242.8 2.286 2.250 2.970 3.085 0.838 1.961 1.124 3.683

7:34:43 256.6 0.914 78.3 5.244 15.15 49.4349 243.1 2.286 2.250 2.970 3.092 0.845 1.968 1.123 3.660

7:37:40 256.8 0.921 78.4 5.238 15.25 49.4934 243.3 2.286 2.249 2.969 3.084 0.838 1.961 1.123 3.682

7:40:43 257.6 0.927 78.3 5.232 15.35 49.5518 244.1 2.290 2.253 2.973 3.091 0.841 1.966 1.125 3.677

7:43:44 258.0 0.933 78.3 5.226 15.45 49.6108 244.5 2.291 2.254 2.974 3.096 0.845 1.970 1.126 3.666

7:46:45 258.3 0.939 78.2 5.220 15.55 49.6695 244.8 2.292 2.254 2.974 3.102 0.850 1.976 1.126 3.648

7:49:51 259.3 0.945 78.2 5.213 15.65 49.7287 245.8 2.299 2.261 2.981 3.104 0.846 1.975 1.129 3.669

7:52:50 260.6 0.952 78.2 5.207 15.75 49.7877 247.1 2.308 2.270 2.990 3.114 0.847 1.981 1.133 3.676

7:56:02 261.7 0.958 78.2 5.201 15.85 49.8478 248.2 2.315 2.277 2.997 3.126 0.851 1.988 1.137 3.671

7:59:12 263.2 0.964 78.1 5.195 15.95 49.9066 249.7 2.326 2.288 3.008 3.140 0.855 1.997 1.143 3.674

8:02:17 264.5 0.970 78.1 5.189 16.05 49.9671 251.0 2.336 2.297 3.017 3.150 0.855 2.003 1.147 3.682

8:05:22 265.1 0.976 78.1 5.182 16.15 50.0260 251.6 2.339 2.300 3.020 3.152 0.855 2.003 1.149 3.688

8:08:28 266.6 0.983 78.1 5.176 16.25 50.0863 253.1 2.350 2.311 3.031 3.163 0.855 2.009 1.154 3.698

8:11:32 268.0 0.989 78.0 5.170 16.35 50.1462 254.5 2.360 2.320 3.040 3.179 0.862 2.020 1.159 3.690

8:14:31 268.3 0.995 77.9 5.164 16.45 50.2063 254.8 2.360 2.320 3.040 3.190 0.873 2.031 1.159 3.656

8:17:34 268.6 1.001 78.1 5.158 16.55 50.2667 255.1 2.360 2.320 3.040 3.176 0.859 2.018 1.159 3.698

8:20:37 269.9 1.007 78.0 5.151 16.65 50.3272 256.4 2.369 2.329 3.049 3.187 0.861 2.024 1.163 3.701

8:23:41 270.4 1.014 77.9 5.145 16.75 50.3879 256.9 2.371 2.331 3.051 3.196 0.868 2.032 1.164 3.681

8:26:50 271.4 1.020 77.8 5.139 16.85 50.4486 257.9 2.377 2.336 3.056 3.208 0.875 2.042 1.167 3.667

8:29:54 272.0 1.026 78.0 5.133 16.95 50.5096 258.5 2.380 2.340 3.060 3.203 0.866 2.035 1.168 3.697

8:33:02 272.6 1.032 77.9 5.127 17.05 50.5707 259.1 2.383 2.342 3.062 3.208 0.869 2.039 1.169 3.690

8:36:12 272.9 1.038 77.9 5.120 17.15 50.6321 259.4 2.383 2.341 3.061 3.210 0.872 2.041 1.169 3.681

8:39:17 273.1 1.045 77.8 5.114 17.25 50.6934 259.7 2.382 2.340 3.060 3.217 0.880 2.049 1.169 3.656

8:42:22 273.5 1.051 77.9 5.108 17.35 50.7549 260.0 2.382 2.340 3.060 3.210 0.872 2.041 1.169 3.679

8:45:31 274.1 1.057 77.8 5.102 17.46 50.8169 260.6 2.385 2.343 3.063 3.216 0.875 2.045 1.170 3.673

8:48:40 274.5 1.063 77.8 5.096 17.56 50.8791 261.0 2.386 2.343 3.063 3.220 0.879 2.049 1.170 3.662

8:51:49 274.7 1.069 77.7 5.089 17.66 50.9407 261.2 2.384 2.342 3.062 3.224 0.885 2.054 1.169 3.644

8:54:53 274.6 1.076 77.8 5.083 17.76 51.0030 261.1 2.381 2.338 3.058 3.214 0.878 2.046 1.168 3.659

8:57:52 275.2 1.082 77.8 5.077 17.86 51.0648 261.7 2.383 2.340 3.060 3.218 0.880 2.049 1.169 3.655

9:00:59 276.1 1.088 77.7 5.071 17.96 51.1277 262.6 2.388 2.345 3.065 3.225 0.883 2.054 1.171 3.652
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.181 (in.) 15.699 (cm) Height 5.040 (in.) Date 8-14-09 Test Number CU-1260A

Diameter 2.877 (in) 7.308 (cm) Dia. avg. 3.277 (in) Press No. 1 Data File ID 1260A

Area 6.502 (in
2
) 41.947 (cm

2
) Area avg. 8.432 (in

2
) Panel No. C Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time
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Load

(lbf)

Deflection
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Reading
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Pore
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Reading
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Corrected
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)
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Deviator 
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(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

9:04:03 276.6 1.094 77.7 5.065 18.06 51.1899 263.1 2.390 2.347 3.067 3.233 0.889 2.061 1.172 3.638

9:07:06 277.7 1.101 77.7 5.058 18.16 51.2535 264.2 2.397 2.354 3.074 3.238 0.887 2.062 1.175 3.651

9:10:13 279.3 1.107 77.7 5.052 18.26 51.3155 265.8 2.409 2.365 3.085 3.248 0.886 2.067 1.181 3.666

9:13:21 279.6 1.113 77.7 5.046 18.36 51.3783 266.1 2.409 2.365 3.085 3.251 0.889 2.070 1.181 3.656

9:16:24 280.5 1.119 77.6 5.040 18.46 51.4417 267.0 2.414 2.369 3.089 3.259 0.893 2.076 1.183 3.650
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.007 (in.) 15.258 (cm) Height 4.985 (in.) Date 8-14-09 Test Number CU-1260B

Diameter 2.818 (in) 7.157 (cm) Dia. avg. 3.206 (in) Press No. 2 Data File ID 1260B

Area 6.236 (in
2
) 40.234 (cm

2
) Area avg. 8.071 (in

2
) Panel No. D Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 -0.5 0.000 60.1 6.007 0.00 40.2344 0.0 0.000 0.000 2.160 2.160 2.150 2.155 0.005 1.005

0:08:00 36.6 0.006 60.8 6.001 0.10 40.2747 37.1 0.428 0.428 2.588 2.539 2.101 2.320 0.219 1.209

0:14:01 89.2 0.012 64.8 5.995 0.20 40.3152 89.7 1.035 1.034 3.194 2.856 1.811 2.334 0.522 1.577

0:20:05 116.8 0.018 68.0 5.989 0.30 40.3560 117.3 1.351 1.351 3.511 2.944 1.583 2.263 0.680 1.860

0:25:44 134.2 0.024 69.9 5.983 0.40 40.3963 134.7 1.551 1.550 3.710 3.006 1.446 2.226 0.780 2.079

0:31:40 146.8 0.030 71.5 5.977 0.50 40.4376 147.3 1.694 1.693 3.853 3.038 1.335 2.186 0.852 2.276

0:37:32 157.6 0.036 72.4 5.971 0.60 40.4784 158.1 1.816 1.815 3.975 3.089 1.264 2.176 0.912 2.444

0:43:20 166.5 0.042 73.4 5.965 0.70 40.5184 167.0 1.917 1.915 4.075 3.124 1.198 2.161 0.963 2.607

0:49:39 174.9 0.048 73.9 5.959 0.80 40.5594 175.4 2.011 2.009 4.169 3.176 1.157 2.166 1.010 2.746

0:55:57 182.2 0.054 74.6 5.953 0.90 40.6004 182.7 2.093 2.090 4.250 3.212 1.112 2.162 1.050 2.889

1:02:12 188.5 0.060 74.9 5.947 1.00 40.6414 189.0 2.163 2.160 4.320 3.258 1.088 2.173 1.085 2.995

1:08:18 194.5 0.066 75.3 5.941 1.10 40.6824 195.1 2.229 2.227 4.387 3.297 1.060 2.178 1.118 3.111

1:14:48 200.2 0.072 75.5 5.935 1.20 40.7234 200.7 2.291 2.288 4.448 3.339 1.041 2.190 1.149 3.208

1:20:58 205.1 0.078 75.8 5.929 1.30 40.7647 205.6 2.345 2.342 4.502 3.372 1.020 2.196 1.176 3.306

1:27:11 209.3 0.084 75.9 5.923 1.40 40.8065 209.8 2.390 2.387 4.547 3.410 1.012 2.211 1.199 3.368

1:33:19 212.8 0.090 76.2 5.917 1.50 40.8474 213.3 2.428 2.424 4.584 3.431 0.997 2.214 1.217 3.441

1:39:52 216.6 0.096 76.2 5.911 1.60 40.8906 217.1 2.469 2.465 4.625 3.469 0.994 2.231 1.238 3.491

1:46:05 219.7 0.102 76.3 5.905 1.70 40.9306 220.2 2.502 2.497 4.657 3.494 0.986 2.240 1.254 3.542

1:52:15 222.6 0.108 76.3 5.899 1.80 40.9729 223.1 2.532 2.528 4.688 3.524 0.986 2.255 1.269 3.574

1:58:33 225.4 0.114 76.3 5.893 1.90 41.0144 225.9 2.561 2.557 4.717 3.551 0.985 2.268 1.283 3.607

2:04:51 227.7 0.120 76.4 5.887 2.00 41.0566 228.2 2.584 2.579 4.739 3.571 0.982 2.276 1.295 3.638

2:11:16 229.5 0.126 76.3 5.881 2.10 41.0981 230.0 2.602 2.597 4.757 3.594 0.987 2.290 1.304 3.642

2:17:51 231.6 0.132 76.4 5.875 2.20 41.1400 232.1 2.624 2.618 4.778 3.611 0.982 2.297 1.314 3.676

2:24:22 233.7 0.138 76.2 5.869 2.30 41.1827 234.2 2.645 2.639 4.799 3.641 0.992 2.316 1.325 3.672

2:30:49 235.5 0.144 76.3 5.863 2.40 41.2245 236.0 2.662 2.656 4.816 3.650 0.984 2.317 1.333 3.711

2:37:12 237.2 0.150 76.1 5.857 2.50 41.2669 237.7 2.678 2.672 4.832 3.682 1.000 2.341 1.341 3.683

2:43:32 238.7 0.156 76.3 5.851 2.60 41.3092 239.2 2.692 2.686 4.846 3.681 0.984 2.333 1.348 3.739

2:49:55 240.0 0.162 76.1 5.845 2.70 41.3515 240.5 2.705 2.698 4.858 3.707 0.999 2.353 1.354 3.711

2:56:23 241.7 0.168 76.3 5.839 2.80 41.3944 242.2 2.721 2.714 4.874 3.714 0.990 2.352 1.362 3.753

3:02:51 243.2 0.174 76.1 5.833 2.90 41.4371 243.7 2.735 2.728 4.888 3.739 1.001 2.370 1.369 3.734

3:09:18 244.4 0.180 76.2 5.827 3.00 41.4795 244.9 2.745 2.738 4.898 3.745 0.997 2.371 1.374 3.756

3:15:34 245.7 0.186 76.0 5.821 3.10 41.5227 246.2 2.757 2.750 4.910 3.766 1.006 2.386 1.380 3.743

3:21:59 246.8 0.192 76.1 5.815 3.20 41.5654 247.3 2.767 2.759 4.919 3.771 1.002 2.387 1.384 3.762

3:28:24 248.3 0.198 75.9 5.809 3.30 41.6084 248.8 2.780 2.772 4.932 3.794 1.012 2.403 1.391 3.749

3:34:52 249.2 0.204 76.0 5.803 3.40 41.6513 249.8 2.788 2.780 4.940 3.800 1.010 2.405 1.395 3.763

3:41:15 251.1 0.210 75.9 5.797 3.50 41.6946 251.6 2.807 2.798 4.958 3.826 1.018 2.422 1.404 3.759

3:47:35 252.3 0.216 75.9 5.790 3.60 41.7384 252.8 2.816 2.807 4.967 3.834 1.017 2.425 1.409 3.771

3:53:53 253.5 0.222 75.8 5.785 3.70 41.7811 254.0 2.827 2.818 4.978 3.853 1.025 2.439 1.414 3.758

4:00:18 254.5 0.228 75.8 5.779 3.80 41.8250 255.0 2.835 2.825 4.985 3.860 1.025 2.442 1.418 3.767

4:06:34 255.6 0.234 75.6 5.773 3.90 41.8681 256.1 2.845 2.835 4.995 3.880 1.035 2.457 1.423 3.749

4:12:52 256.8 0.240 75.6 5.767 4.00 41.9119 257.3 2.855 2.845 5.005 3.889 1.034 2.462 1.428 3.761

4:19:12 258.0 0.246 75.5 5.760 4.10 41.9559 258.5 2.865 2.855 5.015 3.909 1.044 2.477 1.433 3.744

4:25:32 259.2 0.252 75.5 5.755 4.20 41.9993 259.7 2.875 2.865 5.025 3.917 1.042 2.480 1.437 3.758

4:31:58 260.4 0.258 75.4 5.749 4.30 42.0433 260.9 2.886 2.875 5.035 3.938 1.053 2.496 1.443 3.740

4:38:25 261.6 0.264 75.4 5.742 4.40 42.0875 262.1 2.896 2.886 5.046 3.948 1.052 2.500 1.448 3.752

4:44:50 262.4 0.270 75.2 5.736 4.50 42.1313 262.9 2.902 2.891 5.051 3.964 1.064 2.514 1.450 3.727

4:51:16 263.4 0.276 75.2 5.730 4.60 42.1755 263.9 2.910 2.898 5.058 3.972 1.064 2.518 1.454 3.734

4:57:39 265.2 0.283 75.1 5.724 4.70 42.2201 265.7 2.926 2.914 5.074 3.997 1.073 2.535 1.462 3.727

5:04:09 266.5 0.289 75.1 5.718 4.80 42.2643 267.0 2.938 2.926 5.086 4.006 1.070 2.538 1.468 3.744

5:10:36 267.6 0.295 75.0 5.712 4.90 42.3087 268.1 2.946 2.934 5.094 4.026 1.082 2.554 1.472 3.722

5:17:09 268.6 0.301 75.0 5.706 5.00 42.3532 269.1 2.954 2.942 5.102 4.035 1.083 2.559 1.476 3.726

5:23:39 270.1 0.307 74.8 5.700 5.10 42.3978 270.6 2.967 2.955 5.115 4.057 1.092 2.574 1.482 3.716

5:30:11 271.3 0.313 74.8 5.694 5.20 42.4426 271.8 2.978 2.965 5.125 4.067 1.092 2.580 1.488 3.724

5:36:34 272.3 0.319 74.7 5.688 5.30 42.4876 272.8 2.986 2.973 5.133 4.086 1.103 2.595 1.491 3.704

5:43:11 273.4 0.325 74.7 5.682 5.40 42.5328 273.9 2.995 2.981 5.141 4.094 1.103 2.598 1.496 3.713

5:49:39 274.8 0.331 74.6 5.676 5.50 42.5776 275.4 3.007 2.994 5.154 4.115 1.111 2.613 1.502 3.703

5:56:09 276.1 0.337 74.6 5.670 5.60 42.6225 276.6 3.017 3.004 5.164 4.125 1.111 2.618 1.507 3.712

6:02:51 277.1 0.343 74.4 5.664 5.70 42.6680 277.6 3.025 3.011 5.171 4.142 1.121 2.632 1.511 3.695

6:09:31 278.1 0.349 74.4 5.658 5.80 42.7132 278.6 3.033 3.019 5.179 4.152 1.123 2.637 1.515 3.698

6:16:16 279.5 0.355 74.3 5.652 5.90 42.7584 280.0 3.046 3.031 5.191 4.174 1.133 2.654 1.521 3.684
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.007 (in.) 15.258 (cm) Height 4.985 (in.) Date 8-14-09 Test Number CU-1260B

Diameter 2.818 (in) 7.157 (cm) Dia. avg. 3.206 (in) Press No. 2 Data File ID 1260B

Area 6.236 (in
2
) 40.234 (cm

2
) Area avg. 8.071 (in

2
) Panel No. D Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

6:22:55 280.8 0.361 74.3 5.646 6.00 42.8041 281.3 3.056 3.041 5.201 4.185 1.134 2.659 1.526 3.691

6:29:35 282.3 0.367 74.1 5.640 6.10 42.8501 282.8 3.068 3.053 5.213 4.208 1.145 2.677 1.532 3.676

6:36:13 283.5 0.373 74.1 5.634 6.20 42.8953 284.0 3.079 3.064 5.224 4.218 1.145 2.682 1.537 3.685

6:42:55 284.0 0.379 73.9 5.628 6.30 42.9412 284.5 3.081 3.066 5.226 4.233 1.157 2.695 1.538 3.657

6:49:40 285.5 0.385 73.9 5.622 6.40 42.9871 286.0 3.094 3.078 5.238 4.245 1.157 2.701 1.544 3.670

6:56:23 287.1 0.391 73.8 5.616 6.50 43.0335 287.6 3.108 3.092 5.252 4.269 1.167 2.718 1.551 3.658

7:03:01 288.3 0.397 73.8 5.610 6.60 43.0792 288.8 3.118 3.101 5.261 4.278 1.167 2.723 1.556 3.667

7:09:41 289.4 0.403 73.7 5.604 6.70 43.1254 290.0 3.126 3.110 5.270 4.296 1.176 2.736 1.560 3.653

7:16:23 290.2 0.409 73.7 5.598 6.80 43.1716 290.7 3.131 3.114 5.274 4.301 1.177 2.739 1.562 3.654

7:23:05 291.3 0.415 73.5 5.592 6.90 43.2180 291.8 3.139 3.122 5.282 4.321 1.189 2.755 1.566 3.635

7:29:45 292.6 0.421 73.5 5.586 7.00 43.2646 293.1 3.151 3.134 5.294 4.330 1.186 2.758 1.572 3.650

7:36:37 293.7 0.427 73.3 5.580 7.10 43.3116 294.2 3.159 3.141 5.301 4.356 1.204 2.780 1.576 3.616

7:43:24 294.6 0.433 73.3 5.574 7.20 43.3580 295.1 3.165 3.147 5.307 4.357 1.199 2.778 1.579 3.633

7:50:18 295.8 0.439 73.2 5.568 7.30 43.4049 296.3 3.174 3.156 5.316 4.373 1.207 2.790 1.583 3.623

7:57:22 297.6 0.445 73.2 5.562 7.40 43.4520 298.1 3.190 3.172 5.332 4.390 1.208 2.799 1.591 3.633

8:04:24 298.3 0.451 73.2 5.556 7.50 43.4986 298.8 3.195 3.176 5.336 4.398 1.212 2.805 1.593 3.629

8:11:28 299.4 0.457 73.0 5.550 7.60 43.5458 299.9 3.202 3.184 5.344 4.416 1.222 2.819 1.597 3.613

8:18:18 301.1 0.463 73.0 5.544 7.70 43.5928 301.7 3.218 3.199 5.359 4.430 1.221 2.826 1.604 3.627

8:25:20 302.3 0.469 72.9 5.538 7.80 43.6402 302.8 3.227 3.207 5.367 4.451 1.233 2.842 1.609 3.609

8:32:19 303.2 0.475 72.8 5.532 7.90 43.6878 303.7 3.232 3.213 5.373 4.458 1.235 2.847 1.611 3.609

8:39:16 304.1 0.481 72.7 5.526 8.00 43.7352 304.6 3.239 3.219 5.379 4.475 1.246 2.861 1.615 3.592

8:46:01 306.0 0.487 72.7 5.520 8.10 43.7826 306.5 3.255 3.235 5.395 4.492 1.247 2.869 1.623 3.604

8:52:56 307.0 0.493 72.5 5.514 8.20 43.8306 307.5 3.263 3.243 5.403 4.510 1.257 2.884 1.626 3.587

8:59:41 307.9 0.499 72.5 5.508 8.30 43.8783 308.4 3.268 3.248 5.408 4.516 1.258 2.887 1.629 3.589

9:06:35 309.1 0.505 72.4 5.502 8.40 43.9261 309.6 3.278 3.257 5.417 4.536 1.269 2.903 1.634 3.574

9:13:17 310.5 0.511 72.4 5.496 8.50 43.9741 311.0 3.289 3.268 5.428 4.546 1.268 2.907 1.639 3.586

9:20:02 311.9 0.517 72.2 5.490 8.60 44.0224 312.4 3.300 3.279 5.439 4.569 1.280 2.925 1.644 3.569

9:26:42 312.8 0.523 72.3 5.484 8.70 44.0706 313.3 3.306 3.284 5.444 4.572 1.278 2.925 1.647 3.578

9:33:29 313.7 0.529 72.0 5.478 8.80 44.1189 314.2 3.311 3.290 5.450 4.593 1.294 2.943 1.650 3.551

9:40:11 314.9 0.535 72.1 5.472 8.91 44.1677 315.4 3.321 3.299 5.459 4.599 1.290 2.945 1.654 3.564

9:46:48 316.2 0.541 71.9 5.466 9.01 44.2162 316.8 3.331 3.309 5.469 4.624 1.305 2.964 1.660 3.544

9:53:26 317.4 0.547 71.9 5.460 9.10 44.2647 318.0 3.340 3.318 5.478 4.628 1.300 2.964 1.664 3.560

10:00:08 318.1 0.553 71.9 5.454 9.21 44.3135 318.6 3.343 3.321 5.481 4.638 1.307 2.972 1.665 3.549

10:06:40 319.9 0.559 71.8 5.448 9.31 44.3627 320.4 3.358 3.335 5.495 4.655 1.310 2.983 1.673 3.554

10:13:20 320.9 0.565 71.7 5.442 9.41 44.4114 321.4 3.365 3.342 5.502 4.667 1.315 2.991 1.676 3.548

10:20:00 322.1 0.571 71.7 5.436 9.51 44.4608 322.6 3.374 3.351 5.511 4.680 1.319 3.000 1.681 3.548

10:26:37 322.9 0.577 71.6 5.430 9.61 44.5098 323.4 3.378 3.355 5.515 4.689 1.325 3.007 1.682 3.540

10:33:12 324.3 0.583 71.5 5.424 9.71 44.5591 324.8 3.389 3.366 5.526 4.705 1.329 3.017 1.688 3.540

10:39:54 325.4 0.589 71.5 5.418 9.81 44.6083 325.9 3.397 3.373 5.533 4.715 1.332 3.024 1.691 3.539

10:46:32 326.5 0.595 71.4 5.412 9.91 44.6578 327.0 3.405 3.381 5.541 4.730 1.339 3.035 1.695 3.532

10:53:14 327.6 0.601 71.4 5.406 10.01 44.7079 328.2 3.413 3.389 5.549 4.741 1.342 3.041 1.699 3.533

10:59:56 329.1 0.607 71.2 5.400 10.11 44.7575 329.6 3.424 3.399 5.559 4.760 1.350 3.055 1.705 3.526

11:06:34 330.2 0.613 71.2 5.394 10.21 44.8072 330.7 3.432 3.407 5.567 4.767 1.350 3.059 1.708 3.530

11:13:11 331.3 0.619 71.1 5.388 10.31 44.8573 331.8 3.439 3.414 5.574 4.785 1.361 3.073 1.712 3.516

11:19:39 332.8 0.625 71.1 5.382 10.41 44.9072 333.3 3.451 3.426 5.586 4.796 1.360 3.078 1.718 3.527

11:26:16 333.4 0.631 71.0 5.376 10.51 44.9576 333.9 3.454 3.428 5.588 4.809 1.371 3.090 1.719 3.508

11:32:51 334.4 0.637 71.0 5.370 10.61 45.0076 334.9 3.460 3.434 5.594 4.814 1.370 3.092 1.722 3.515

11:39:28 335.5 0.643 70.9 5.364 10.71 45.0582 336.0 3.468 3.442 5.602 4.831 1.379 3.105 1.726 3.504

11:45:56 336.5 0.649 70.8 5.358 10.81 45.1089 337.0 3.474 3.447 5.607 4.838 1.380 3.109 1.729 3.505

11:52:28 338.1 0.655 70.7 5.352 10.91 45.1594 338.6 3.487 3.460 5.620 4.859 1.389 3.124 1.735 3.498

11:59:03 338.2 0.661 70.7 5.346 11.01 45.2101 338.7 3.484 3.457 5.617 4.857 1.390 3.123 1.733 3.494

12:05:35 339.8 0.667 70.6 5.340 11.11 45.2612 340.4 3.497 3.469 5.629 4.878 1.399 3.138 1.740 3.488

12:12:08 340.9 0.673 70.6 5.334 11.21 45.3121 341.4 3.503 3.476 5.636 4.883 1.398 3.140 1.743 3.494

12:18:50 341.9 0.679 70.5 5.328 11.31 45.3631 342.4 3.510 3.482 5.642 4.899 1.407 3.153 1.746 3.482

12:25:28 342.8 0.685 70.4 5.322 11.41 45.4144 343.3 3.515 3.487 5.647 4.905 1.408 3.157 1.748 3.483

12:32:00 343.6 0.691 70.3 5.316 11.51 45.4660 344.1 3.519 3.491 5.651 4.918 1.417 3.167 1.751 3.471

12:38:33 345.0 0.697 70.3 5.310 11.61 45.5172 345.5 3.529 3.501 5.661 4.927 1.416 3.172 1.756 3.479

12:45:00 345.9 0.703 70.2 5.304 11.71 45.5688 346.4 3.535 3.507 5.667 4.943 1.426 3.184 1.758 3.466

12:51:35 346.3 0.709 70.2 5.298 11.81 45.6205 346.8 3.535 3.506 5.666 4.944 1.428 3.186 1.758 3.462

12:58:03 347.4 0.715 70.1 5.292 11.91 45.6723 347.9 3.542 3.513 5.673 4.958 1.435 3.197 1.762 3.455
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.007 (in.) 15.258 (cm) Height 4.985 (in.) Date 8-14-09 Test Number CU-1260B

Diameter 2.818 (in) 7.157 (cm) Dia. avg. 3.206 (in) Press No. 2 Data File ID 1260B

Area 6.236 (in
2
) 40.234 (cm

2
) Area avg. 8.071 (in

2
) Panel No. D Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

13:04:35 349.3 0.721 70.1 5.286 12.01 45.7242 349.8 3.558 3.528 5.688 4.973 1.435 3.204 1.769 3.467

13:11:05 349.9 0.727 70.0 5.280 12.11 45.7764 350.4 3.560 3.530 5.690 4.983 1.443 3.213 1.770 3.453

13:17:42 350.8 0.733 69.9 5.274 12.21 45.8285 351.3 3.565 3.535 5.695 4.991 1.446 3.219 1.772 3.451

13:24:17 351.2 0.739 69.8 5.268 12.31 45.8806 351.7 3.564 3.534 5.694 4.998 1.454 3.226 1.772 3.437

13:30:57 352.7 0.745 69.8 5.262 12.41 45.9331 353.2 3.576 3.546 5.706 5.013 1.457 3.235 1.778 3.440

13:37:35 353.9 0.751 69.7 5.256 12.51 45.9856 354.4 3.584 3.553 5.713 5.023 1.460 3.241 1.782 3.441

13:44:09 354.9 0.757 69.5 5.250 12.61 46.0383 355.4 3.589 3.559 5.719 5.047 1.479 3.263 1.784 3.414

13:50:39 356.0 0.763 69.6 5.244 12.71 46.0909 356.5 3.597 3.566 5.726 5.047 1.471 3.259 1.788 3.431

13:57:12 357.2 0.769 69.3 5.238 12.81 46.1443 357.8 3.605 3.574 5.734 5.072 1.488 3.280 1.792 3.409

14:03:49 357.7 0.775 69.4 5.232 12.91 46.1969 358.2 3.605 3.573 5.733 5.063 1.480 3.272 1.792 3.422

14:10:24 358.7 0.781 69.3 5.226 13.01 46.2507 359.2 3.611 3.579 5.739 5.083 1.494 3.288 1.795 3.403

14:16:54 359.9 0.787 69.4 5.220 13.11 46.3037 360.4 3.620 3.587 5.747 5.084 1.486 3.285 1.799 3.421

14:23:34 361.2 0.793 69.2 5.214 13.21 46.3570 361.7 3.628 3.596 5.756 5.102 1.496 3.299 1.803 3.411

14:30:04 362.2 0.799 69.2 5.208 13.31 46.4101 362.7 3.634 3.601 5.761 5.106 1.495 3.301 1.806 3.415

14:36:44 362.8 0.805 69.1 5.202 13.41 46.4639 363.3 3.636 3.603 5.763 5.119 1.506 3.312 1.807 3.400

14:43:16 364.1 0.811 69.1 5.196 13.51 46.5176 364.6 3.645 3.612 5.772 5.124 1.502 3.313 1.811 3.411

14:49:52 365.1 0.817 68.9 5.190 13.61 46.5715 365.6 3.650 3.617 5.777 5.144 1.517 3.330 1.813 3.391

14:56:31 366.4 0.823 69.0 5.184 13.71 46.6259 366.9 3.659 3.626 5.786 5.148 1.512 3.330 1.818 3.405

15:03:02 367.2 0.829 68.8 5.178 13.81 46.6797 367.7 3.663 3.629 5.789 5.164 1.525 3.344 1.819 3.386

15:09:39 368.2 0.835 68.9 5.172 13.91 46.7338 368.7 3.669 3.635 5.795 5.167 1.522 3.344 1.822 3.395

15:16:14 369.2 0.841 68.7 5.166 14.01 46.7883 369.7 3.675 3.640 5.800 5.186 1.536 3.361 1.825 3.377

15:22:56 370.1 0.847 68.8 5.160 14.11 46.8428 370.7 3.679 3.645 5.805 5.183 1.528 3.356 1.827 3.391

15:29:33 371.2 0.853 68.6 5.154 14.21 46.8973 371.7 3.686 3.651 5.811 5.205 1.544 3.374 1.830 3.371

15:36:18 372.4 0.860 68.6 5.147 14.31 46.9527 372.9 3.693 3.658 5.818 5.207 1.539 3.373 1.834 3.384

15:42:58 373.0 0.865 68.5 5.141 14.41 47.0071 373.5 3.694 3.659 5.819 5.219 1.550 3.385 1.835 3.367

15:49:40 374.3 0.871 68.5 5.135 14.51 47.0620 374.8 3.704 3.668 5.828 5.225 1.547 3.386 1.839 3.378

15:56:31 375.3 0.878 68.4 5.129 14.61 47.1173 375.8 3.708 3.673 5.833 5.241 1.558 3.400 1.841 3.363

16:03:23 376.0 0.883 68.4 5.123 14.71 47.1723 376.5 3.711 3.675 5.835 5.240 1.555 3.398 1.843 3.369

16:10:12 376.9 0.889 68.2 5.117 14.81 47.2277 377.4 3.716 3.679 5.839 5.256 1.567 3.411 1.845 3.355

16:16:58 378.5 0.896 68.3 5.111 14.91 47.2832 379.0 3.727 3.691 5.851 5.265 1.564 3.415 1.850 3.366

16:23:47 379.2 0.902 68.1 5.105 15.01 47.3393 379.7 3.730 3.693 5.853 5.280 1.578 3.429 1.851 3.347

16:30:31 380.3 0.908 68.2 5.099 15.11 47.3948 380.8 3.736 3.699 5.859 5.281 1.572 3.427 1.855 3.359

16:37:11 381.3 0.914 68.0 5.093 15.21 47.4506 381.8 3.741 3.704 5.864 5.300 1.586 3.443 1.857 3.342

16:43:53 382.3 0.920 68.1 5.087 15.31 47.5066 382.8 3.747 3.710 5.870 5.299 1.579 3.439 1.860 3.355

16:50:47 383.5 0.926 67.9 5.081 15.41 47.5630 384.0 3.754 3.717 5.877 5.319 1.592 3.456 1.863 3.341

16:57:34 384.1 0.932 68.0 5.075 15.51 47.6200 384.6 3.755 3.717 5.877 5.314 1.586 3.450 1.864 3.350

17:04:15 384.8 0.938 67.8 5.069 15.61 47.6760 385.3 3.758 3.719 5.879 5.328 1.599 3.464 1.865 3.333

17:11:02 385.6 0.944 67.9 5.063 15.71 47.7322 386.1 3.761 3.723 5.883 5.327 1.594 3.461 1.867 3.342

17:17:51 386.5 0.950 67.7 5.057 15.81 47.7892 387.0 3.766 3.727 5.887 5.340 1.603 3.472 1.868 3.331

17:24:32 387.4 0.956 67.8 5.051 15.91 47.8462 387.9 3.770 3.731 5.891 5.340 1.599 3.469 1.870 3.339

17:31:18 387.9 0.962 67.6 5.045 16.01 47.9030 388.4 3.770 3.731 5.891 5.350 1.609 3.480 1.870 3.324

17:38:02 389.1 0.968 67.7 5.039 16.11 47.9600 389.6 3.778 3.738 5.898 5.354 1.606 3.480 1.874 3.334

17:45:11 390.3 0.974 67.6 5.033 16.21 48.0174 390.8 3.784 3.745 5.905 5.370 1.616 3.493 1.877 3.324

17:52:00 391.3 0.980 67.6 5.027 16.31 48.0751 391.8 3.789 3.749 5.909 5.373 1.613 3.493 1.880 3.331

17:58:37 391.7 0.986 67.5 5.021 16.41 48.1321 392.2 3.789 3.748 5.908 5.381 1.623 3.502 1.879 3.316

18:05:18 392.2 0.992 67.5 5.015 16.51 48.1898 392.7 3.790 3.749 5.909 5.379 1.620 3.500 1.880 3.320

18:12:10 393.4 0.998 67.4 5.009 16.61 48.2480 393.9 3.797 3.756 5.916 5.394 1.628 3.511 1.883 3.313

18:18:49 394.4 1.004 67.4 5.003 16.71 48.3060 394.9 3.801 3.760 5.920 5.396 1.626 3.511 1.885 3.319

18:25:26 395.3 1.010 67.3 4.997 16.81 48.3640 395.8 3.806 3.765 5.925 5.409 1.634 3.522 1.887 3.310

18:32:10 396.8 1.016 67.3 4.991 16.91 48.4221 397.3 3.816 3.774 5.934 5.416 1.632 3.524 1.892 3.319

18:38:47 396.9 1.022 67.2 4.985 17.01 48.4803 397.4 3.812 3.770 5.930 5.422 1.642 3.532 1.890 3.302

File: 175539009_CU_1260.xls  Sheet: Data-B

Preparation Date: 1998

Revision Date: 1-2008 Stantec Consulting Services Inc.

Laboratory Document

Prepared By: MW

Approved BY: TLK



EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 21.0 23.1 23.6

Initial Dry Density   PCF
γ
do 99.2 101.7 102.3

Data Saturation   % So 82.8 97.1 100.6

Void Ratio eo 0.674 0.633 0.623

Water content   % Wf 22.9 23.2 22.5

After Dry Density   PCF
γ
df 103.2 102.7 103.9

Shear Saturation   % Sf 100.0 100.0 100.0

Void Ratio ef 0.609 0.617 0.599

Final Back Pressure   TSF uc 5.76 4.32 2.88

Minor Principal Stress TSF @ failure σ3'f 0.24 1.14 2.54
Maximum Deviator Stress 

(tsf) @ failure (σ1'-σ3')max 1.54 2.40 3.58

Time to (σ1'-σ3')max  min. tf 10.5 369.7 345.1

Ultimate Deviator Stress, 

t/sq ft (σ1'-σ3')ult n/a n/a 3.17

Initial Diameter, in. Do 2.894 2.881 2.878

Controlled - Strain Test Initial Height, in. Ho 6.024 6.032 6.020

Description of Specimens Fat Clay with Gravel (CH), red brown, moist, firm

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.66 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-63A Sample No. 1270

Depth Elev. 5.5'-6.0', 8.0'-8.5', 8.6'-9.1'

Laboratory Stantec Date 8-24-09

TRIAXIAL COMPRESSION TEST REPORT

Effective Strength Envelope

0

1

2

3

4

0 1 2 3 4 5 6 7 8

Normal Stress (tsf)

S
h

e
a
r 

S
tr

e
s
s
 (

ts
f)

Test A

Test B

Test C

c' =  0.5     tsf

φ' =  17.7   deg.

TAN φ' = 0.32

Induced Pore Pressure vs. Strain

-1

0

1

2

0 5 10 15 20

Strain (%)

P
o

re
 P

re
s
s
u

re
     
(t

s
f)

Test A Test B Test C

Failure Sketch 

Test A

Failure Sketch 

Test B

Failure Sketch 

Test C

File: 175539009_CU_1270.xls  Sheet: CE_Final-E

Preparation Date: 1998

Revision Date: 1-2008 Stantec Consulting Services Inc.

Laboratory Document

Prepared By: MW

Approved BY: TLK



EM 1110-2-1906
Appendix X
30 Nov. 70

Failure Criterion: Maximum Effective Principal Stress Ratio

Specimen No. A B C

Water content   % Wo 21.0 23.1 23.6

Initial Dry Density   PCF
γ
do 99.2 101.7 102.3

Data Saturation   % So 82.8 97.1 100.6

Void Ratio eo 0.674 0.633 0.623

Water content   % Wf 22.9 23.2 22.5

After Dry Density   PCF
γ
df 103.2 102.7 103.9

Shear Saturation   % Sf 100.0 100.0 100.0

Void Ratio ef 0.609 0.617 0.599

Final Back Pressure   TSF uc 5.76 4.32 2.88

Minor Principal Stress TSF σ3 0.72 2.16 3.60
Maximum Deviator Stress 

(tsf) @ failure (σ1-σ3)max 1.54 2.40 3.58

Time to (σ1-σ3)Max.  min. tf 10.5 369.7 345.1

Ultimate Deviator Stress, 

t/sq ft (σ1-σ3)ult n/a n/a 3.17

Initial Diameter, in. Do 2.894 2.881 2.878

Controlled - Strain Test Initial Height, in. Ho 6.024 6.032 6.020

Description of Specimens Fat Clay with Gravel (CH), red brown, moist, firm

Type of Specimen Undisturbed Type of test R

LL PL PI Gs 2.66 Project Cumberland Dry Ash Stack and Gypsum Disposal Area

Remarks:

Boring No. B-63A Sample No. 1270

Depth Elev. 5.5'-6.0', 8.0'-8.5', 8.6'-9.1'

Laboratory Stantec Date 8-24-09

TRIAXIAL COMPRESSION TEST REPORT
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Project Cumberland Dry Ash Stack and Gypsum Disposal Area Project No. 175539009

Sample ID B-63A, 5.5'-6.0' & B-63A, 8.0'-8.5' & B-63A, 8.6'-9.1' Test Number 1270

Failure Criterion: Maximum Effective Principal Stress Ratio φ' = 17.7 deg. c' = 0.50 tsf
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-63A, 5.5'-6.0' Test Number CU-1270A

Visual Description Fat Clay with Gravel (CH), red brown, moist, firm Prepared By RC

Undisturbed Source B-63A, 5.0'-7.0' Date 7-28-2009

Specific Gravity 2.66 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in
3
) Specimen

Top 2.901 1 6.034 Sample 39.5887 (Vo) Wet Weight (g) 1248.42

Middle 2.899 2 6.000 Solids 23.6715 (VSo) Dry Weight (g) 1031.89

Bottom 2.878 3 6.028 Water 13.2124 (Vwo) Wet Unit Weight (pcf) 120.1

Avg. 2.8927 (Do) 4 6.034 Voids 15.9172 (Vvo) Dry Unit Weight (pcf) 99.3

Area (in
2
) 6.5718 (Ao) Avg. (Ho) 6.0240 Degree of Saturation (%) 83.0 (So)

Moisture Content (%) 21.0 Final Trimmings Void Ratio 0.672

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 80 (psi) Final Pore Pressure Parameter B 0.96 Date 8-14-09

Panel Board Number E

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1375 Initial 16.66 (in.) Initial 12.15 (in.) Specimen Height (in.) 6.0280 (Hs)

Final 0.1335 Final 8.64 (in.) Final 10.56 (in.) Area (in
2
) Method A 6.5806 (As)

Change 0.0040 (∆Ho) Change -8.02 (in.) Change -1.59 (in.) Specimen Volume (in
3
) 39.67 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1335 Initial 1.28 (in.) Initial 17.79 (in.) Chamber 90

Final 0.1392 Final 3.87 (in.) Final 15.27 (in.) Back 80

Change -0.0057 (∆Hc) Change -2.59 (in.) Change -2.52 (in.) Lateral 10 (σ3)

Height (in.) 6.0223 (Hc) Volume (in
3
) 38.0951 (Vc)

Area (in
3
) Method B 6.3257 (Ac) Volume - Water (in

3
) 14.4236 (VWc) t50 (min.) 0.133

Diameter (in.) 2.8380 (Dc) Water Content (%) 22.9

Dry Density (pcf) 103.2 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.609

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.351 (in.) Wet Weight (g) 1268.27 Corrected Deviator 1.54 σd (tsf)

Wet weight (g) 1268.27 (WWf) Dry Weight (g) 1031.89 Major Principal 1.80 σ1'f (tsf)

Corrected Diameter 3.327 (in.) Tare Weight (g) 0.00 Minor Principal 0.24 σ3'f (tsf)

Rate of Strain (% / min.) 0.186

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 1.91

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments:
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-63A, 8.0'-8.5' Test Number CU-1270B

Visual Description Fat Clay with Gravel (CH), red brown, moist, firm Prepared By CM

Undisturbed Source B-63A, 8.0'-10.0' Date 7-28-2009

Specific Gravity 2.66 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in3) Specimen

Top 2.881 1 6.039 Sample 39.3396 (Vo) Wet Weight (g) 1292.30

Middle 2.880 2 6.031 Solids 24.0783 (VSo) Dry Weight (g) 1049.63

Bottom 2.884 3 6.019 Water 14.8080 (Vwo) Wet Unit Weight (pcf) 125.1

Avg. 2.8817 (Do) 4 6.039 Voids 15.2613 (Vvo) Dry Unit Weight (pcf) 101.6

Area (in
2
) 6.5219 (Ao) Avg. (Ho) 6.0319 Degree of Saturation (%) 97.0 (So)

Moisture Content (%) 23.1 Final Trimmings Void Ratio 0.634

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 60 (psi) Final Pore Pressure Parameter B 0.97 Date 8-14-09

Panel Board Number F

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.1411 Initial 16.23 (in.) Initial 9.47 (in.) Specimen Height (in.) 6.0412 (Hs)

Final 0.1318 Final 10.55 (in.) Final 8.97 (in.) Area (in
2
) Method A 6.5420 (As)

Change 0.0093 (∆Ho) Change -5.68 (in.) Change -0.50 (in.) Specimen Volume (in
3
) 39.52 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1318 Initial 1.27 (in.) Initial 17.23 (in.) Chamber 90

Final 0.1375 Final 9.67 (in.) Final 9.34 (in.) Back 60

Change -0.0057 (∆Hc) Change -8.40 (in.) Change -7.89 (in.) Lateral 30 (σ3)

Height (in.) 6.0355 (Hc) Volume (in
3
) 38.9247 (Vc)

Area (in
3
) Method B 6.4493 (Ac) Volume - Water (in

3
) 14.8464 (VWc) D50 (min.) 25

Diameter (in.) 2.8656 (Dc) Water Content (%) 23.2

Dry Density (pcf) 102.7 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.617

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.322 (in.) Wet Weight (g) 1292.93 Corrected Deviator 2.40 σd (tsf)

Wet weight (g) 1292.93 (WWf) Dry Weight (g) 1049.63 Major Principal 3.53 σ1'f (tsf)

Corrected Diameter 3.298 (in.) Tare Weight (g) 0.00 Minor Principal 1.14 σ3'f (tsf)

Rate of Strain (% / min.) 0.018

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 5.20

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch
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Consolidated Undrained Triaxial Test
ASTM D4767-04

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Sample Identification B-63A, 8.6'-9.1' Test Number 1270C

Visual Description Fat Clay with Gravel (CH), red brown, moist, firm Prepared By CM

Undisturbed Source B-63A, 8.0'-10.0' Date 7-28-2009

Specific Gravity 2.66 ASTM D854 Method A Liquid Limit N/A Plastic Limit N/A Plasticity Index N/A

Initial Specimen Data

Specimen Diameter (in.) Specimen Height (in.) Volumes (in
3
) Specimen

Top 2.878 1 5.993 Sample 39.1500 (Vo) Wet Weight (g) 1299.6

Middle 2.879 2 6.068 Solids 24.1261 (VSo) Dry Weight (g) 1051.71

Bottom 2.876 3 6.024 Water 15.1261 (Vwo) Wet Unit Weight (pcf) 126.5

Avg. 2.8777 (Do) 4 5.993 Voids 15.0238 (Vvo) Dry Unit Weight (pcf) 102.3

Area (in
2
) 6.5039 (Ao) Avg. (Ho) 6.0195 Degree of Saturation (%) 100.7 (So)

Moisture Content (%) 23.6 Final Trimmings Void Ratio 0.623

Saturation

Set Up & Saturated: Wet xx Dry Set up By KDG

Back Pressure Saturated to: 40 (psi) Final Pore Pressure Parameter B 0.96 Date 8-17-09

Panel Board Number D

Height Readings (in.) Back Pressure Burette Chamber Burette

Initial 0.151 Initial 16.85 (in.) Initial 12.73 (in.) Specimen Height (in.) 6.0250 (Hs)

Final 0.1455 Final 13.54 (in.) Final 12.82 (in.) Area (in
2
) Method A 6.5157 (As)

Change 0.0055 (∆Ho) Change -3.31 (in.) Change 0.09 (in.) Specimen Volume (in
3
) 39.26 (Vs)

Consolidation

Height Readings (in.) Back Pressure Burette Readings Chamber Burette Readings Pressures (psi)

Initial 0.1455 Initial 0.95 (in.) Initial 17.83 (in.) Chamber 90

Final 0.1986 Final 7.66 (in.) Final 11.14 (in.) Back 40

Change -0.0531 (∆Hc) Change -6.71 (in.) Change -6.69 (in.) Lateral 50 (σ3)

Height (in.) 5.9719 (Hc) Volume (in
3
) 38.5700 (Vc)

Area (in
3
) Method B 6.4586 (Ac) Volume - Water (in

3
) 14.4439 (VWc) D50 (min.) 39

Diameter (in.) 2.8676 (Dc) Water Content (%) 22.5

Dry Density (pcf) 103.9 Degree of Saturation (%) 100.0 (Sc) Void Ratio 0.599

After Test

Final Measurements Final Moisture Content Stresses (membrane corrected) at Failure (psi) 

Maximum Diameter 3.229 (in.) Wet Weight (g) 1288.42 Corrected Deviator 3.58 σd (tsf)

Wet weight (g) 1288.42 (WWf) Dry Weight (g) 1051.71 Major Principal 6.13 σ1'f (tsf)

Corrected Diameter 3.205 (in.) Tare Weight (g) 0.00 Minor Principal 2.54 σ3'f (tsf)

Rate of Strain (% / min.) 0.014

Youngs Modulus for Membrane (psi) 200 Axial Strain at Failure (%) 4.90

Membrane Thickness (in.) 0.012 Failure Criterion: Maximum Effective Principal Stress Ratio

Failure Sketch

Comments:

Deviator Stress and Induced Pore Pressure vs. Strain
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.022 (in.) 15.297 (cm) Height 4.999 (in.) Date 8-17-09 Test Number CU-1270A

Diameter 2.838 (in) 7.209 (cm) Dia. avg. 3.140 (in) Press No. 2 Data File ID CU-1270A

Area 6.326 (in
2
) 40.813 (cm

2
) Area avg. 7.745 (in

2
) Panel No. E Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 -0.3 0.000 80.4 6.022 0.00 40.8132 0.0 0.000 0.000 0.720 0.720 0.690 0.705 0.015 1.044

0:00:51 47.7 0.006 83.1 6.016 0.10 40.8548 48.0 0.547 0.546 1.266 1.072 0.495 0.783 0.288 2.165

0:01:25 64.7 0.012 84.3 6.010 0.21 40.8974 65.0 0.739 0.739 1.459 1.182 0.413 0.798 0.385 2.861

0:01:57 77.4 0.018 85.2 6.004 0.30 40.9367 77.7 0.883 0.882 1.602 1.257 0.344 0.801 0.456 3.649

0:02:31 85.9 0.024 85.7 5.998 0.41 40.9810 86.2 0.978 0.977 1.697 1.321 0.313 0.817 0.504 4.220

0:03:01 91.6 0.030 86.0 5.992 0.50 41.0186 91.9 1.042 1.040 1.760 1.358 0.287 0.823 0.535 4.726

0:03:32 96.0 0.036 86.4 5.986 0.60 41.0599 96.4 1.091 1.090 1.810 1.381 0.261 0.821 0.560 5.294

0:04:04 99.9 0.042 86.8 5.980 0.71 41.1031 100.2 1.134 1.132 1.852 1.392 0.230 0.811 0.581 6.056

0:04:36 103.6 0.048 86.9 5.974 0.80 41.1436 103.9 1.174 1.172 1.892 1.424 0.222 0.823 0.601 6.420

0:05:08 106.6 0.054 87.0 5.968 0.90 41.1857 106.9 1.207 1.205 1.925 1.454 0.218 0.836 0.618 6.653

0:05:40 109.8 0.060 87.1 5.962 1.00 41.2265 110.1 1.242 1.239 1.959 1.481 0.212 0.847 0.635 6.999

0:06:09 112.6 0.066 87.2 5.956 1.10 41.2674 113.0 1.273 1.270 1.990 1.501 0.200 0.850 0.650 7.502

0:06:43 116.2 0.072 87.1 5.950 1.20 41.3108 116.5 1.312 1.309 2.029 1.551 0.212 0.881 0.669 7.319

0:07:15 118.8 0.078 87.1 5.944 1.30 41.3525 119.1 1.340 1.337 2.057 1.577 0.210 0.894 0.683 7.500

0:07:47 121.6 0.084 87.0 5.938 1.40 41.3944 121.9 1.370 1.366 2.086 1.609 0.213 0.911 0.698 7.570

0:08:19 125.2 0.090 87.0 5.932 1.50 41.4353 125.5 1.408 1.405 2.125 1.652 0.217 0.934 0.718 7.625

0:08:50 128.2 0.096 86.9 5.926 1.60 41.4767 128.5 1.441 1.437 2.157 1.691 0.224 0.958 0.734 7.550

0:09:25 131.1 0.103 86.8 5.919 1.71 41.5225 131.4 1.472 1.468 2.188 1.725 0.227 0.976 0.749 7.589

0:09:54 134.2 0.108 86.8 5.914 1.80 41.5625 134.5 1.505 1.500 2.220 1.763 0.232 0.997 0.765 7.600

0:10:28 137.6 0.115 86.7 5.907 1.91 41.6065 137.9 1.542 1.537 2.257 1.802 0.235 1.019 0.784 7.669

0:10:58 140.1 0.120 86.7 5.902 2.00 41.6464 140.4 1.568 1.563 2.283 1.833 0.239 1.036 0.797 7.656

0:11:29 142.8 0.126 86.5 5.896 2.10 41.6884 143.2 1.597 1.592 2.312 1.872 0.250 1.061 0.811 7.491

0:12:04 146.0 0.132 86.4 5.890 2.20 41.7323 146.3 1.630 1.625 2.345 1.914 0.259 1.086 0.828 7.396

0:12:35 148.9 0.138 86.3 5.884 2.30 41.7752 149.2 1.661 1.655 2.375 1.952 0.267 1.109 0.843 7.318

0:13:07 151.3 0.144 86.3 5.878 2.40 41.8180 151.6 1.686 1.680 2.400 1.979 0.268 1.123 0.855 7.379

0:13:39 153.7 0.150 86.2 5.872 2.50 41.8602 154.0 1.711 1.705 2.425 2.007 0.272 1.140 0.868 7.381

0:14:11 156.9 0.156 86.1 5.866 2.60 41.9030 157.2 1.745 1.739 2.459 2.052 0.283 1.168 0.884 7.241

0:14:42 159.9 0.163 86.0 5.859 2.70 41.9475 160.2 1.776 1.769 2.489 2.091 0.291 1.191 0.900 7.175

0:15:16 162.8 0.169 85.9 5.854 2.80 41.9897 163.1 1.806 1.800 2.520 2.126 0.296 1.211 0.915 7.188

0:15:49 165.4 0.175 85.7 5.847 2.90 42.0341 165.7 1.834 1.826 2.546 2.169 0.312 1.240 0.928 6.951

0:16:23 168.5 0.181 85.5 5.841 3.01 42.0790 168.8 1.866 1.858 2.578 2.211 0.322 1.266 0.944 6.869

0:16:55 171.0 0.187 85.4 5.835 3.10 42.1204 171.4 1.892 1.884 2.604 2.249 0.334 1.292 0.957 6.726

0:17:26 173.4 0.193 85.2 5.829 3.20 42.1637 173.7 1.916 1.908 2.628 2.285 0.346 1.316 0.969 6.600

0:17:58 175.9 0.199 85.2 5.824 3.30 42.2065 176.2 1.942 1.934 2.654 2.313 0.349 1.331 0.982 6.631

0:18:32 178.9 0.205 84.9 5.817 3.40 42.2516 179.2 1.972 1.964 2.684 2.359 0.364 1.362 0.997 6.472

0:19:04 181.8 0.211 84.9 5.812 3.50 42.2933 182.2 2.003 1.994 2.714 2.392 0.367 1.379 1.012 6.517

0:19:38 184.7 0.217 85.1 5.805 3.61 42.3414 185.1 2.032 2.024 2.744 2.409 0.356 1.382 1.027 6.777

0:20:08 187.3 0.223 84.9 5.799 3.70 42.3817 187.6 2.058 2.049 2.769 2.444 0.364 1.404 1.040 6.714

0:20:42 189.7 0.229 84.8 5.793 3.81 42.4277 190.0 2.082 2.073 2.793 2.475 0.372 1.423 1.052 6.659

0:21:14 192.3 0.235 84.8 5.787 3.90 42.4714 192.6 2.109 2.099 2.819 2.506 0.376 1.441 1.065 6.660

0:21:46 194.7 0.241 84.7 5.781 4.00 42.5151 195.1 2.133 2.124 2.844 2.538 0.384 1.461 1.077 6.603

0:22:18 197.3 0.247 84.4 5.775 4.10 42.5595 197.6 2.159 2.149 2.869 2.584 0.404 1.494 1.090 6.390

0:22:49 199.7 0.253 84.4 5.769 4.20 42.6030 200.1 2.184 2.173 2.893 2.606 0.402 1.504 1.102 6.485

0:23:21 201.8 0.259 84.2 5.763 4.30 42.6473 202.2 2.204 2.194 2.914 2.641 0.417 1.529 1.112 6.337

0:23:53 204.1 0.265 84.1 5.757 4.40 42.6916 204.4 2.227 2.216 2.936 2.672 0.425 1.548 1.123 6.283

0:24:25 206.6 0.271 84.0 5.751 4.50 42.7369 207.0 2.252 2.241 2.961 2.702 0.431 1.567 1.136 6.269

0:24:59 208.9 0.277 83.8 5.745 4.61 42.7838 209.3 2.274 2.263 2.983 2.737 0.444 1.590 1.147 6.171

0:25:28 210.6 0.283 83.7 5.739 4.70 42.8262 210.9 2.290 2.279 2.999 2.764 0.455 1.609 1.155 6.077

0:26:00 212.7 0.289 83.5 5.733 4.80 42.8711 213.0 2.310 2.299 3.019 2.797 0.469 1.633 1.164 5.971

0:26:32 214.6 0.295 83.5 5.727 4.90 42.9154 215.0 2.329 2.317 3.037 2.815 0.467 1.641 1.174 6.026

0:27:03 216.8 0.301 83.2 5.721 5.00 42.9606 217.1 2.350 2.338 3.058 2.857 0.488 1.672 1.184 5.850

0:27:35 218.3 0.307 83.3 5.715 5.10 43.0068 218.6 2.364 2.352 3.072 2.867 0.486 1.677 1.191 5.905

0:28:07 220.6 0.313 83.2 5.709 5.20 43.0516 220.9 2.386 2.373 3.093 2.896 0.492 1.694 1.202 5.886

0:28:38 222.3 0.319 83.0 5.703 5.30 43.0975 222.7 2.402 2.390 3.110 2.923 0.504 1.714 1.210 5.805

0:29:10 224.1 0.325 82.9 5.697 5.40 43.1427 224.5 2.419 2.406 3.126 2.947 0.511 1.729 1.218 5.771

0:29:42 225.7 0.331 82.8 5.691 5.50 43.1884 226.1 2.434 2.420 3.140 2.970 0.519 1.744 1.225 5.725

0:30:14 227.5 0.337 82.7 5.685 5.60 43.2348 227.8 2.450 2.436 3.156 2.990 0.523 1.757 1.233 5.714

0:30:45 228.9 0.343 82.6 5.679 5.70 43.2809 229.3 2.463 2.449 3.169 3.015 0.536 1.776 1.240 5.628

0:31:17 230.6 0.349 82.5 5.673 5.80 43.3272 231.0 2.479 2.465 3.185 3.036 0.541 1.788 1.248 5.616

0:31:49 232.1 0.355 82.4 5.667 5.90 43.3734 232.5 2.492 2.478 3.198 3.056 0.548 1.802 1.254 5.579
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.022 (in.) 15.297 (cm) Height 4.999 (in.) Date 8-17-09 Test Number CU-1270A

Diameter 2.838 (in) 7.209 (cm) Dia. avg. 3.140 (in) Press No. 2 Data File ID CU-1270A

Area 6.326 (in
2
) 40.813 (cm

2
) Area avg. 7.745 (in

2
) Panel No. E Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:32:21 233.8 0.361 82.3 5.661 6.00 43.4189 234.1 2.507 2.492 3.212 3.078 0.555 1.817 1.261 5.544

0:32:52 235.3 0.367 82.2 5.655 6.10 43.4643 235.6 2.520 2.506 3.226 3.095 0.559 1.827 1.268 5.538

0:33:24 236.9 0.373 82.1 5.649 6.20 43.5099 237.2 2.535 2.520 3.240 3.118 0.568 1.843 1.275 5.490

0:33:58 238.6 0.379 81.8 5.643 6.30 43.5593 238.9 2.550 2.535 3.255 3.154 0.589 1.872 1.283 5.355

0:34:30 239.7 0.385 81.8 5.637 6.40 43.6054 240.0 2.560 2.544 3.264 3.163 0.588 1.875 1.287 5.377

0:35:02 240.9 0.392 82.0 5.631 6.50 43.6526 241.3 2.570 2.554 3.274 3.160 0.576 1.868 1.292 5.490

0:35:31 242.2 0.397 81.9 5.625 6.60 43.6968 242.5 2.581 2.565 3.285 3.175 0.580 1.877 1.297 5.474

0:36:03 243.9 0.403 81.9 5.619 6.70 43.7432 244.2 2.596 2.580 3.300 3.191 0.581 1.886 1.305 5.496

0:36:38 245.3 0.410 81.7 5.612 6.81 43.7936 245.7 2.609 2.592 3.312 3.223 0.601 1.912 1.311 5.365

0:37:07 246.6 0.415 81.7 5.607 6.90 43.8372 246.9 2.619 2.602 3.322 3.229 0.597 1.913 1.316 5.410

0:37:41 248.1 0.422 81.6 5.601 7.00 43.8867 248.5 2.633 2.615 3.335 3.251 0.605 1.928 1.323 5.371

0:38:13 249.2 0.427 81.4 5.595 7.10 43.9333 249.6 2.641 2.624 3.344 3.274 0.620 1.947 1.327 5.282

0:38:45 250.4 0.433 81.3 5.589 7.20 43.9806 250.8 2.651 2.634 3.354 3.287 0.623 1.955 1.332 5.276

0:39:16 251.9 0.440 81.2 5.583 7.30 44.0281 252.2 2.664 2.646 3.366 3.311 0.634 1.973 1.338 5.218

0:39:48 253.2 0.445 81.2 5.577 7.40 44.0747 253.5 2.675 2.657 3.377 3.319 0.632 1.975 1.344 5.254

0:40:20 254.4 0.451 81.1 5.571 7.50 44.1217 254.8 2.685 2.667 3.387 3.339 0.642 1.991 1.349 5.201

0:40:51 255.6 0.457 81.0 5.565 7.60 44.1691 255.9 2.694 2.675 3.395 3.356 0.650 2.003 1.353 5.160

0:41:26 256.7 0.464 81.0 5.558 7.70 44.2199 257.1 2.703 2.684 3.404 3.361 0.646 2.003 1.357 5.202

0:41:57 257.5 0.470 80.9 5.552 7.80 44.2675 257.8 2.708 2.689 3.409 3.375 0.656 2.015 1.360 5.147

0:42:29 258.7 0.476 80.8 5.546 7.90 44.3146 259.0 2.718 2.699 3.419 3.394 0.665 2.030 1.364 5.102

0:43:01 259.8 0.482 80.7 5.541 8.00 44.3619 260.1 2.727 2.707 3.427 3.407 0.670 2.038 1.369 5.088

0:43:33 261.1 0.487 80.6 5.535 8.10 44.4095 261.4 2.737 2.718 3.438 3.427 0.679 2.053 1.374 5.048

0:44:07 262.4 0.494 80.5 5.528 8.20 44.4597 262.8 2.748 2.728 3.448 3.440 0.682 2.061 1.379 5.046

0:44:38 263.1 0.500 80.5 5.522 8.30 44.5090 263.4 2.752 2.732 3.452 3.449 0.688 2.069 1.381 5.017

0:45:10 264.4 0.506 80.4 5.516 8.40 44.5569 264.7 2.762 2.742 3.462 3.466 0.693 2.079 1.386 4.999

0:45:42 265.5 0.512 80.3 5.510 8.50 44.6052 265.8 2.771 2.751 3.471 3.481 0.700 2.090 1.390 4.973

0:46:14 266.5 0.518 80.3 5.504 8.60 44.6534 266.8 2.779 2.758 3.478 3.486 0.697 2.092 1.394 4.998

0:46:45 267.2 0.524 80.1 5.498 8.70 44.7015 267.6 2.783 2.762 3.482 3.503 0.711 2.107 1.396 4.930

0:47:17 268.5 0.530 80.1 5.492 8.80 44.7508 268.8 2.793 2.772 3.492 3.516 0.714 2.115 1.401 4.927

0:47:49 269.3 0.536 80.0 5.486 8.90 44.7992 269.6 2.798 2.777 3.497 3.525 0.718 2.121 1.404 4.910

0:48:21 270.4 0.542 80.0 5.480 9.00 44.8495 270.8 2.807 2.785 3.505 3.538 0.722 2.130 1.408 4.898

0:48:53 271.3 0.548 79.9 5.474 9.10 44.8989 271.7 2.813 2.791 3.511 3.551 0.730 2.140 1.411 4.867

0:49:25 271.4 0.554 79.9 5.468 9.20 44.9483 271.7 2.811 2.789 3.509 3.549 0.729 2.139 1.410 4.864

0:49:56 272.2 0.560 79.8 5.462 9.30 44.9978 272.5 2.816 2.793 3.513 3.557 0.734 2.145 1.412 4.848

0:50:28 272.6 0.566 79.9 5.456 9.40 45.0476 273.0 2.818 2.795 3.515 3.549 0.724 2.136 1.413 4.904

0:51:00 273.5 0.572 79.9 5.450 9.50 45.0980 273.9 2.824 2.801 3.521 3.556 0.725 2.141 1.415 4.903

0:51:31 274.3 0.578 79.7 5.444 9.60 45.1483 274.6 2.829 2.805 3.525 3.576 0.741 2.159 1.418 4.827

0:52:03 275.0 0.584 79.7 5.438 9.70 45.1977 275.3 2.832 2.809 3.529 3.579 0.740 2.160 1.420 4.835

0:52:35 275.8 0.590 79.6 5.432 9.80 45.2486 276.2 2.838 2.814 3.534 3.592 0.748 2.170 1.422 4.804

0:53:07 276.9 0.596 79.6 5.426 9.90 45.2980 277.2 2.846 2.822 3.542 3.602 0.750 2.176 1.426 4.803

0:53:39 277.8 0.602 79.4 5.420 10.00 45.3478 278.2 2.852 2.828 3.548 3.622 0.764 2.193 1.429 4.742

0:54:11 279.0 0.608 79.5 5.414 10.10 45.3974 279.3 2.861 2.837 3.557 3.619 0.752 2.186 1.433 4.810

0:54:42 279.3 0.614 79.4 5.408 10.20 45.4477 279.6 2.861 2.836 3.556 3.630 0.763 2.197 1.433 4.756

0:55:16 280.3 0.620 79.2 5.402 10.30 45.5009 280.7 2.868 2.843 3.563 3.651 0.778 2.214 1.437 4.696

0:55:48 281.2 0.626 79.1 5.396 10.40 45.5505 281.5 2.873 2.848 3.568 3.661 0.782 2.221 1.439 4.680

0:56:20 282.3 0.632 79.2 5.390 10.50 45.6014 282.7 2.882 2.857 3.577 3.666 0.779 2.223 1.444 4.706

0:56:52 283.1 0.638 79.1 5.384 10.60 45.6525 283.4 2.887 2.861 3.581 3.678 0.787 2.233 1.446 4.674

0:57:24 284.0 0.644 79.0 5.378 10.70 45.7043 284.3 2.893 2.867 3.587 3.685 0.789 2.237 1.448 4.674

0:57:57 284.8 0.650 78.9 5.372 10.80 45.7556 285.1 2.898 2.871 3.591 3.700 0.798 2.249 1.451 4.636

0:58:29 285.5 0.656 78.9 5.366 10.90 45.8066 285.8 2.901 2.875 3.595 3.703 0.798 2.250 1.453 4.641

0:59:01 286.2 0.662 78.8 5.360 11.00 45.8578 286.5 2.905 2.878 3.598 3.716 0.807 2.262 1.454 4.603

0:59:33 286.9 0.668 78.9 5.354 11.10 45.9085 287.2 2.909 2.882 3.602 3.711 0.799 2.255 1.456 4.644

1:00:05 287.5 0.674 78.7 5.348 11.20 45.9592 287.9 2.912 2.885 3.605 3.726 0.811 2.268 1.458 4.597

1:00:37 288.3 0.680 78.7 5.342 11.30 46.0105 288.6 2.917 2.890 3.610 3.731 0.811 2.271 1.460 4.600

1:01:10 289.4 0.686 78.7 5.336 11.40 46.0631 289.7 2.925 2.897 3.617 3.742 0.815 2.279 1.464 4.592

1:01:45 290.3 0.692 78.5 5.330 11.50 46.1174 290.6 2.930 2.902 3.622 3.760 0.827 2.293 1.466 4.546

1:02:17 291.2 0.698 78.3 5.324 11.60 46.1683 291.5 2.936 2.908 3.628 3.783 0.846 2.315 1.469 4.474

1:02:49 292.0 0.704 78.6 5.318 11.70 46.2204 292.3 2.941 2.912 3.632 3.766 0.823 2.294 1.471 4.575

1:03:22 292.9 0.710 78.6 5.312 11.80 46.2727 293.3 2.947 2.918 3.638 3.770 0.821 2.295 1.474 4.591

1:03:54 294.0 0.716 78.4 5.306 11.90 46.3238 294.4 2.955 2.926 3.646 3.789 0.833 2.311 1.478 4.548
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.022 (in.) 15.297 (cm) Height 4.999 (in.) Date 8-17-09 Test Number CU-1270A

Diameter 2.838 (in) 7.209 (cm) Dia. avg. 3.140 (in) Press No. 2 Data File ID CU-1270A

Area 6.326 (in
2
) 40.813 (cm

2
) Area avg. 7.745 (in

2
) Panel No. E Lateral Pressure (psi) 10.0

Chamber Pressure - σ3 (psi) 90

Clock

Time

(min.)

Load

(lbf)

Deflection

Dial

Reading

(in.)

Pore

Pressure

Reading

(psi)

Corrected

 Hieght 

(in.)

Strain

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load

(lbf)

Deviator

 Stress

(tsf)

Corrected 

Deviator 

Stress*

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                          

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

1:04:29 295.4 0.723 78.5 5.300 12.00 46.3794 295.7 2.965 2.936 3.656 3.794 0.828 2.311 1.483 4.582

1:05:01 296.6 0.729 78.5 5.294 12.10 46.4316 296.9 2.974 2.944 3.664 3.804 0.829 2.317 1.487 4.588

1:05:33 297.8 0.734 78.5 5.288 12.20 46.4836 298.1 2.982 2.952 3.672 3.813 0.830 2.322 1.491 4.592

1:06:06 298.7 0.740 78.4 5.282 12.30 46.5352 299.0 2.988 2.958 3.678 3.825 0.837 2.331 1.494 4.572

1:06:40 299.1 0.747 78.3 5.275 12.40 46.5917 299.5 2.989 2.958 3.678 3.831 0.842 2.336 1.494 4.551

1:07:13 300.3 0.753 78.2 5.269 12.50 46.6448 300.6 2.997 2.966 3.686 3.848 0.852 2.350 1.498 4.517

1:07:45 301.0 0.759 78.2 5.263 12.60 46.6980 301.3 3.000 2.970 3.690 3.850 0.850 2.350 1.500 4.528

1:08:17 301.7 0.765 78.2 5.257 12.70 46.7506 302.1 3.005 2.974 3.694 3.855 0.851 2.353 1.502 4.529

1:08:49 302.6 0.771 78.1 5.252 12.80 46.8036 303.0 3.010 2.979 3.699 3.866 0.856 2.361 1.505 4.514

1:09:21 303.2 0.777 78.0 5.245 12.90 46.8573 303.5 3.012 2.981 3.701 3.878 0.867 2.372 1.505 4.474

1:09:53 304.1 0.783 78.1 5.239 13.00 46.9111 304.5 3.018 2.986 3.706 3.875 0.858 2.367 1.508 4.515

1:10:26 304.7 0.789 77.9 5.233 13.10 46.9658 305.0 3.020 2.988 3.708 3.891 0.873 2.382 1.509 4.459

1:10:58 305.2 0.795 77.9 5.227 13.20 47.0201 305.5 3.021 2.989 3.709 3.894 0.875 2.384 1.510 4.452

1:11:30 306.1 0.801 77.9 5.221 13.30 47.0746 306.4 3.027 2.995 3.715 3.899 0.874 2.386 1.512 4.461

1:12:00 307.1 0.806 77.8 5.216 13.40 47.1259 307.4 3.033 3.000 3.720 3.908 0.877 2.392 1.515 4.456

1:12:32 306.9 0.813 77.8 5.209 13.50 47.1816 307.3 3.028 2.995 3.715 3.906 0.880 2.393 1.513 4.440

1:13:05 308.0 0.819 77.8 5.203 13.60 47.2372 308.4 3.035 3.002 3.722 3.913 0.880 2.397 1.516 4.445

1:13:37 308.2 0.825 77.6 5.197 13.70 47.2930 308.6 3.034 3.001 3.721 3.923 0.892 2.408 1.515 4.396

1:14:07 304.9 0.831 77.5 5.191 13.80 47.3467 305.2 2.998 2.964 3.684 3.894 0.899 2.396 1.497 4.330

1:14:39 306.2 0.837 77.6 5.185 13.90 47.4029 306.6 3.007 2.973 3.693 3.895 0.892 2.394 1.502 4.368

1:15:11 307.4 0.843 77.4 5.179 14.00 47.4586 307.7 3.015 2.981 3.701 3.919 0.907 2.413 1.506 4.318

1:15:41 308.2 0.849 77.4 5.173 14.10 47.5107 308.5 3.020 2.985 3.705 3.924 0.909 2.416 1.508 4.319

1:16:13 308.1 0.855 77.3 5.167 14.20 47.5667 308.5 3.016 2.981 3.701 3.926 0.915 2.421 1.506 4.291

1:16:45 309.2 0.861 77.4 5.161 14.30 47.6229 309.5 3.022 2.987 3.707 3.926 0.909 2.417 1.509 4.320

1:17:18 310.2 0.867 77.5 5.155 14.40 47.6793 310.6 3.029 2.994 3.714 3.924 0.900 2.412 1.512 4.359

1:17:50 310.8 0.873 77.4 5.149 14.50 47.7353 311.1 3.031 2.996 3.716 3.932 0.906 2.419 1.513 4.338

1:18:19 311.4 0.879 77.5 5.143 14.59 47.7877 311.7 3.033 2.998 3.718 3.930 0.902 2.416 1.514 4.358

1:18:51 311.3 0.885 77.5 5.137 14.69 47.8437 311.7 3.029 2.993 3.713 3.926 0.902 2.414 1.512 4.353

1:19:25 312.5 0.891 77.4 5.131 14.80 47.9039 312.8 3.037 3.001 3.721 3.937 0.906 2.422 1.516 4.345

1:19:55 313.4 0.897 77.3 5.125 14.90 47.9572 313.7 3.042 3.006 3.726 3.951 0.915 2.433 1.518 4.317

1:20:27 314.2 0.903 77.3 5.119 15.00 48.0134 314.5 3.046 3.009 3.729 3.957 0.917 2.437 1.520 4.315

1:20:59 314.8 0.909 77.1 5.113 15.09 48.0689 315.1 3.048 3.011 3.731 3.968 0.926 2.447 1.521 4.283

1:21:33 315.2 0.915 77.4 5.107 15.20 48.1292 315.5 3.048 3.011 3.731 3.951 0.909 2.430 1.521 4.346

1:22:05 316.4 0.921 77.2 5.101 15.30 48.1853 316.7 3.056 3.019 3.739 3.970 0.920 2.445 1.525 4.314

1:22:36 317.4 0.927 77.1 5.095 15.40 48.2419 317.7 3.062 3.025 3.745 3.985 0.930 2.457 1.528 4.286

1:23:08 318.7 0.933 77.1 5.089 15.50 48.2982 319.0 3.071 3.034 3.754 3.992 0.928 2.460 1.532 4.303

1:23:40 319.5 0.939 77.0 5.083 15.60 48.3548 319.8 3.076 3.038 3.758 4.003 0.935 2.469 1.534 4.282

1:24:11 319.8 0.945 77.0 5.077 15.70 48.4115 320.1 3.075 3.037 3.757 4.000 0.933 2.467 1.534 4.288

1:24:43 321.0 0.951 76.9 5.071 15.79 48.4687 321.4 3.083 3.045 3.765 4.015 0.940 2.478 1.537 4.271

1:25:17 322.4 0.957 77.1 5.065 15.90 48.5301 322.8 3.093 3.054 3.774 4.014 0.930 2.472 1.542 4.318

1:25:49 323.2 0.963 77.0 5.059 16.00 48.5871 323.5 3.096 3.057 3.777 4.026 0.939 2.483 1.544 4.289

1:26:21 324.2 0.969 76.9 5.053 16.10 48.6440 324.5 3.102 3.063 3.783 4.038 0.945 2.491 1.547 4.275

1:26:52 324.5 0.975 77.0 5.047 16.20 48.7017 324.9 3.102 3.062 3.782 4.030 0.937 2.484 1.546 4.299

1:27:24 325.1 0.981 76.8 5.041 16.30 48.7585 325.4 3.103 3.064 3.784 4.044 0.950 2.497 1.547 4.257

1:27:56 325.6 0.987 76.9 5.035 16.39 48.8161 325.9 3.104 3.064 3.784 4.041 0.947 2.494 1.547 4.269

1:28:30 326.3 0.993 76.8 5.029 16.50 48.8784 326.7 3.108 3.067 3.787 4.048 0.951 2.499 1.549 4.259

1:29:02 327.3 0.999 76.7 5.023 16.60 48.9354 327.7 3.114 3.073 3.793 4.063 0.960 2.511 1.552 4.234

1:29:33 327.8 1.005 76.6 5.017 16.70 48.9929 328.1 3.114 3.074 3.794 4.067 0.963 2.515 1.552 4.223

1:30:05 329.1 1.011 76.6 5.011 16.79 49.0512 329.4 3.123 3.082 3.802 4.077 0.965 2.521 1.556 4.226

1:30:37 330.1 1.017 76.7 5.005 16.89 49.1096 330.4 3.128 3.087 3.807 4.077 0.959 2.518 1.559 4.250

1:31:11 331.4 1.024 76.5 4.999 17.00 49.1725 331.7 3.137 3.095 3.815 4.097 0.971 2.534 1.563 4.219
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.035 (in.) 15.330 (cm) Height 5.003 (in.) Date 8-20-09 Test Number CU-1270B

Diameter 2.866 (in) 7.279 (cm) Dia. avg. 3.164 (in) Press No. 2 Data File ID CU-1270B

Area 6.450 (in
2
) 41.611 (cm

2
) Area avg. 7.863 (in

2
) Panel No. F Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 10.2 -0.001 59.9 6.035 0.00 41.6109 0.0 0.000 0.000 2.160 2.160 2.169 2.164 -0.004 0.996

0:18:58 23.9 0.005 61.6 6.029 0.10 41.6533 13.7 0.153 0.153 2.313 2.192 2.048 2.120 0.072 1.070

0:27:41 24.9 0.011 61.8 6.023 0.20 41.6949 14.7 0.164 0.164 2.324 2.188 2.033 2.111 0.077 1.076

0:36:34 25.5 0.017 61.5 6.017 0.30 41.7366 15.4 0.171 0.171 2.331 2.213 2.051 2.132 0.081 1.079

0:45:19 27.0 0.023 61.7 6.011 0.40 41.7785 16.8 0.187 0.186 2.346 2.213 2.036 2.125 0.089 1.087

0:54:39 28.5 0.029 62.0 6.005 0.50 41.8212 18.4 0.205 0.203 2.363 2.212 2.017 2.115 0.097 1.096

1:04:30 30.4 0.035 61.8 5.999 0.60 41.8624 20.2 0.224 0.223 2.383 2.247 2.032 2.139 0.107 1.105

1:14:29 34.4 0.041 62.3 5.993 0.70 41.9046 24.3 0.269 0.267 2.427 2.254 1.996 2.125 0.129 1.130

1:24:21 38.5 0.047 62.7 5.987 0.80 41.9473 28.4 0.314 0.312 2.472 2.268 1.965 2.117 0.152 1.155

1:34:17 41.6 0.053 63.1 5.981 0.90 41.9897 31.5 0.348 0.346 2.506 2.275 1.937 2.106 0.169 1.174

1:44:18 45.2 0.059 63.1 5.975 1.00 42.0320 35.1 0.388 0.386 2.546 2.310 1.933 2.122 0.188 1.195

1:54:07 48.0 0.065 63.5 5.969 1.10 42.0742 37.8 0.418 0.415 2.575 2.311 1.904 2.108 0.203 1.214

2:03:46 47.8 0.071 63.7 5.963 1.20 42.1176 37.6 0.415 0.412 2.572 2.297 1.893 2.095 0.202 1.213

2:13:39 49.2 0.077 63.6 5.957 1.30 42.1598 39.0 0.430 0.427 2.587 2.317 1.899 2.108 0.209 1.220

2:23:45 51.9 0.083 63.9 5.951 1.40 42.2023 41.8 0.460 0.457 2.617 2.329 1.881 2.105 0.224 1.238

2:33:49 54.3 0.089 64.1 5.945 1.50 42.2451 44.1 0.486 0.482 2.642 2.337 1.864 2.101 0.237 1.254

2:43:50 58.9 0.095 64.5 5.939 1.60 42.2892 48.8 0.536 0.532 2.692 2.360 1.837 2.099 0.262 1.285

2:53:56 63.3 0.101 64.8 5.933 1.70 42.3314 53.1 0.583 0.579 2.739 2.383 1.813 2.098 0.285 1.315

3:04:12 77.4 0.107 65.9 5.927 1.80 42.3749 67.3 0.738 0.734 2.894 2.460 1.735 2.097 0.363 1.418

3:14:33 94.2 0.113 68.0 5.921 1.90 42.4178 84.1 0.922 0.917 3.077 2.489 1.581 2.035 0.454 1.575

3:24:41 107.3 0.119 69.6 5.915 2.00 42.4610 97.1 1.064 1.059 3.219 2.518 1.468 1.993 0.525 1.716

3:35:14 117.3 0.126 70.8 5.908 2.10 42.5052 107.2 1.172 1.167 3.327 2.543 1.384 1.964 0.579 1.837

3:45:42 125.3 0.132 71.6 5.903 2.20 42.5478 115.2 1.259 1.253 3.413 2.571 1.326 1.949 0.622 1.938

3:56:12 132.7 0.138 72.2 5.896 2.30 42.5926 122.5 1.338 1.332 3.492 2.602 1.279 1.940 0.662 2.035

4:06:08 138.9 0.144 72.8 5.890 2.40 42.6352 128.7 1.404 1.398 3.558 2.628 1.239 1.934 0.695 2.121

4:12:09 147.2 0.150 73.4 5.884 2.50 42.6793 137.1 1.493 1.487 3.647 2.674 1.195 1.935 0.739 2.237

4:16:35 152.1 0.156 73.8 5.878 2.60 42.7237 141.9 1.545 1.539 3.699 2.697 1.167 1.932 0.765 2.311

4:20:57 156.8 0.162 74.2 5.872 2.70 42.7669 146.7 1.595 1.588 3.748 2.718 1.139 1.929 0.790 2.387

4:25:20 161.4 0.168 74.5 5.866 2.80 42.8106 151.3 1.643 1.637 3.797 2.743 1.115 1.929 0.814 2.459

4:29:32 165.7 0.174 74.3 5.860 2.90 42.8555 155.6 1.688 1.681 3.841 2.803 1.131 1.967 0.836 2.479

4:33:52 170.5 0.180 74.9 5.854 3.01 42.9005 160.4 1.738 1.731 3.891 2.806 1.084 1.945 0.861 2.589

4:38:08 174.5 0.186 74.9 5.848 3.10 42.9435 164.3 1.779 1.772 3.932 2.849 1.086 1.967 0.881 2.624

4:42:20 178.2 0.192 75.2 5.842 3.20 42.9880 168.1 1.818 1.810 3.970 2.865 1.064 1.965 0.901 2.693

4:46:41 182.2 0.198 75.2 5.836 3.30 43.0326 172.0 1.859 1.851 4.011 2.909 1.067 1.988 0.921 2.727

4:51:03 186.0 0.204 75.3 5.830 3.41 43.0779 175.8 1.898 1.890 4.050 2.938 1.057 1.997 0.940 2.780

4:55:13 189.5 0.210 75.3 5.824 3.50 43.1215 179.4 1.934 1.926 4.086 2.976 1.059 2.017 0.958 2.810

4:59:33 193.1 0.216 75.3 5.818 3.60 43.1666 183.0 1.971 1.962 4.122 3.014 1.061 2.038 0.977 2.841

5:03:51 196.7 0.222 75.3 5.812 3.70 43.2119 186.5 2.007 1.998 4.158 3.047 1.058 2.053 0.995 2.881

5:08:08 199.4 0.228 74.9 5.806 3.80 43.2561 189.3 2.035 2.026 4.186 3.101 1.084 2.092 1.008 2.861

5:12:24 202.5 0.234 75.3 5.800 3.90 43.3016 192.4 2.066 2.056 4.216 3.107 1.059 2.083 1.024 2.933

5:16:41 205.9 0.240 75.1 5.794 4.00 43.3466 195.8 2.100 2.091 4.251 3.156 1.074 2.115 1.041 2.939

5:21:01 209.1 0.246 75.2 5.788 4.10 43.3917 199.0 2.132 2.122 4.282 3.178 1.064 2.121 1.057 2.986

5:25:21 211.7 0.252 75.0 5.782 4.20 43.4373 201.6 2.158 2.148 4.308 3.218 1.079 2.149 1.070 2.982

5:29:41 214.6 0.258 75.0 5.776 4.30 43.4827 204.5 2.187 2.176 4.336 3.244 1.077 2.161 1.084 3.013

5:33:59 217.6 0.264 74.9 5.770 4.40 43.5276 207.4 2.216 2.205 4.365 3.281 1.085 2.183 1.098 3.024

5:38:24 220.6 0.270 74.8 5.764 4.50 43.5733 210.4 2.245 2.235 4.395 3.320 1.094 2.207 1.113 3.034

5:42:48 223.2 0.277 74.7 5.758 4.61 43.6196 213.0 2.271 2.260 4.420 3.349 1.099 2.224 1.125 3.049

5:47:16 225.7 0.283 74.2 5.752 4.70 43.6648 215.5 2.295 2.284 4.444 3.415 1.139 2.277 1.138 2.997

5:51:40 228.4 0.289 74.6 5.745 4.80 43.7111 218.2 2.321 2.310 4.470 3.413 1.112 2.263 1.151 3.069

5:56:13 230.8 0.295 74.2 5.739 4.90 43.7572 220.7 2.345 2.333 4.493 3.463 1.139 2.301 1.162 3.042

6:00:42 233.6 0.301 74.3 5.733 5.00 43.8032 223.4 2.372 2.360 4.520 3.479 1.128 2.303 1.176 3.085

6:05:13 235.8 0.307 74.1 5.727 5.10 43.8493 225.6 2.392 2.380 4.540 3.519 1.148 2.333 1.186 3.066

6:09:42 237.7 0.313 74.1 5.721 5.20 43.8955 227.5 2.410 2.397 4.557 3.533 1.145 2.339 1.194 3.087

6:14:14 240.0 0.319 73.9 5.715 5.30 43.9420 229.8 2.432 2.419 4.579 3.573 1.162 2.367 1.205 3.074

6:18:46 242.2 0.325 73.8 5.709 5.40 43.9885 232.1 2.453 2.440 4.600 3.598 1.166 2.382 1.216 3.085

6:23:14 244.5 0.331 73.6 5.703 5.50 44.0348 234.4 2.475 2.462 4.622 3.634 1.181 2.407 1.226 3.078

6:27:43 246.5 0.337 73.6 5.697 5.60 44.0815 236.4 2.493 2.480 4.640 3.655 1.184 2.420 1.236 3.086

6:32:16 248.3 0.343 73.3 5.691 5.70 44.1284 238.2 2.510 2.496 4.656 3.687 1.200 2.444 1.244 3.073

6:36:43 250.4 0.349 73.2 5.685 5.80 44.1752 240.3 2.529 2.515 4.675 3.716 1.210 2.463 1.253 3.072

6:41:12 252.0 0.355 73.1 5.679 5.91 44.2228 241.9 2.543 2.529 4.689 3.739 1.219 2.479 1.260 3.068
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.035 (in.) 15.330 (cm) Height 5.003 (in.) Date 8-20-09 Test Number CU-1270B

Diameter 2.866 (in) 7.279 (cm) Dia. avg. 3.164 (in) Press No. 2 Data File ID CU-1270B

Area 6.450 (in
2
) 41.611 (cm

2
) Area avg. 7.863 (in

2
) Panel No. F Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

6:45:40 254.1 0.361 72.7 5.673 6.00 44.2691 243.9 2.562 2.547 4.707 3.784 1.245 2.515 1.269 3.039

6:50:12 256.0 0.367 72.8 5.667 6.11 44.3167 245.9 2.580 2.565 4.725 3.796 1.240 2.518 1.278 3.062

6:54:46 257.7 0.373 72.3 5.661 6.21 44.3639 247.6 2.595 2.580 4.740 3.842 1.271 2.557 1.286 3.023

6:59:16 259.2 0.379 72.5 5.655 6.31 44.4112 249.0 2.607 2.592 4.752 3.843 1.260 2.552 1.292 3.050

7:03:43 260.9 0.385 72.2 5.649 6.40 44.4585 250.8 2.623 2.607 4.767 3.883 1.285 2.584 1.299 3.022

7:08:10 262.5 0.391 72.3 5.643 6.50 44.5060 252.4 2.637 2.621 4.781 3.889 1.277 2.583 1.306 3.046

7:12:37 264.0 0.397 71.9 5.637 6.61 44.5537 253.9 2.649 2.634 4.794 3.926 1.302 2.614 1.312 3.016

7:17:12 265.5 0.403 71.9 5.631 6.71 44.6023 255.3 2.662 2.646 4.806 3.940 1.303 2.622 1.318 3.023

7:21:36 267.3 0.409 71.7 5.625 6.81 44.6494 257.1 2.678 2.661 4.821 3.973 1.320 2.646 1.326 3.009

7:26:08 268.6 0.415 71.6 5.619 6.91 44.6974 258.5 2.689 2.672 4.832 3.988 1.325 2.657 1.332 3.011

7:30:36 269.8 0.421 71.4 5.613 7.01 44.7457 259.6 2.698 2.681 4.841 4.014 1.342 2.678 1.336 2.992

7:35:08 270.9 0.427 71.2 5.607 7.11 44.7938 260.7 2.707 2.690 4.850 4.033 1.352 2.693 1.340 2.983

7:39:40 272.4 0.434 71.1 5.601 7.21 44.8421 262.3 2.720 2.702 4.862 4.055 1.362 2.709 1.347 2.977

7:44:15 273.6 0.440 70.8 5.595 7.31 44.8905 263.4 2.729 2.711 4.871 4.083 1.381 2.732 1.351 2.957

7:48:47 274.8 0.446 70.8 5.588 7.41 44.9393 264.7 2.739 2.721 4.881 4.097 1.385 2.741 1.356 2.958

7:53:26 276.2 0.452 70.2 5.582 7.51 44.9880 266.0 2.750 2.732 4.892 4.147 1.424 2.785 1.361 2.912

7:58:03 277.5 0.458 70.5 5.576 7.61 45.0367 267.4 2.760 2.742 4.902 4.139 1.405 2.772 1.367 2.945

8:02:38 278.2 0.464 70.1 5.570 7.71 45.0852 268.0 2.764 2.746 4.906 4.172 1.435 2.804 1.368 2.907

8:07:17 279.4 0.470 70.2 5.564 7.81 45.1341 269.2 2.774 2.755 4.915 4.174 1.428 2.801 1.373 2.924

8:11:56 280.4 0.476 69.9 5.558 7.91 45.1832 270.2 2.781 2.762 4.922 4.204 1.451 2.827 1.377 2.898

8:16:38 281.4 0.482 69.9 5.552 8.01 45.2324 271.3 2.789 2.769 4.929 4.209 1.449 2.829 1.380 2.906

8:21:13 282.3 0.488 69.6 5.546 8.11 45.2816 272.2 2.795 2.775 4.935 4.237 1.470 2.853 1.383 2.882

8:25:57 282.9 0.494 69.6 5.540 8.21 45.3309 272.7 2.797 2.777 4.937 4.238 1.469 2.853 1.384 2.885

8:30:39 283.5 0.500 69.3 5.534 8.31 45.3806 273.3 2.801 2.781 4.941 4.263 1.491 2.877 1.386 2.859

8:35:26 284.5 0.506 69.3 5.528 8.41 45.4304 274.3 2.808 2.787 4.947 4.268 1.489 2.878 1.389 2.866

8:40:12 284.9 0.512 69.0 5.522 8.51 45.4798 274.7 2.809 2.788 4.948 4.290 1.510 2.900 1.390 2.841

8:44:59 285.6 0.518 69.0 5.516 8.61 45.5296 275.5 2.813 2.793 4.953 4.295 1.511 2.903 1.392 2.842

8:49:41 286.3 0.524 68.7 5.510 8.71 45.5794 276.1 2.817 2.796 4.956 4.317 1.530 2.924 1.393 2.821

8:54:30 286.7 0.530 68.7 5.504 8.81 45.6295 276.6 2.818 2.797 4.957 4.319 1.530 2.925 1.394 2.822

8:59:14 287.4 0.536 68.5 5.498 8.91 45.6795 277.2 2.822 2.801 4.961 4.343 1.551 2.947 1.396 2.800

9:03:59 288.0 0.542 68.5 5.492 9.01 45.7300 277.8 2.825 2.803 4.963 4.346 1.551 2.949 1.397 2.802

9:08:50 288.7 0.548 68.2 5.486 9.11 45.7801 278.6 2.830 2.808 4.968 4.367 1.568 2.968 1.399 2.785

9:13:40 289.2 0.554 68.2 5.480 9.21 45.8307 279.1 2.831 2.809 4.969 4.368 1.568 2.968 1.400 2.786

9:18:29 289.5 0.560 68.0 5.474 9.31 45.8812 279.3 2.831 2.809 4.969 4.386 1.586 2.986 1.400 2.766

9:23:20 289.9 0.566 68.0 5.468 9.41 45.9319 279.7 2.832 2.809 4.969 4.388 1.588 2.988 1.400 2.764

9:28:17 289.9 0.572 67.7 5.462 9.51 45.9829 279.8 2.829 2.806 4.966 4.402 1.605 3.003 1.399 2.743

9:33:06 290.2 0.578 67.7 5.456 9.61 46.0335 280.1 2.829 2.806 4.966 4.402 1.605 3.003 1.399 2.743

9:37:56 290.6 0.585 67.5 5.450 9.71 46.0845 280.5 2.830 2.807 4.967 4.420 1.622 3.021 1.399 2.725

9:42:47 290.4 0.591 67.5 5.444 9.81 46.1360 280.2 2.824 2.801 4.961 4.415 1.623 3.019 1.396 2.720

9:47:39 290.2 0.597 67.2 5.437 9.91 46.1871 280.0 2.819 2.795 4.955 4.429 1.642 3.035 1.393 2.697

9:52:33 290.1 0.603 67.2 5.431 10.01 46.2385 279.9 2.815 2.791 4.951 4.425 1.643 3.034 1.391 2.693

9:57:27 289.3 0.609 66.9 5.425 10.11 46.2901 279.1 2.804 2.779 4.939 4.432 1.661 3.046 1.385 2.668

10:02:19 288.1 0.615 66.9 5.419 10.21 46.3414 278.0 2.789 2.764 4.924 4.417 1.662 3.040 1.378 2.658

10:07:13 286.9 0.621 66.7 5.413 10.31 46.3930 276.8 2.774 2.749 4.909 4.421 1.681 3.051 1.370 2.631

10:12:04 285.5 0.627 66.7 5.407 10.41 46.4452 275.3 2.756 2.731 4.891 4.403 1.680 3.041 1.361 2.620

10:17:03 284.6 0.633 66.4 5.401 10.51 46.4971 274.5 2.745 2.720 4.880 4.408 1.697 3.052 1.355 2.598

10:22:00 283.4 0.639 66.5 5.395 10.61 46.5497 273.3 2.730 2.704 4.864 4.387 1.692 3.040 1.348 2.593

10:26:59 282.2 0.645 66.2 5.389 10.71 46.6016 272.0 2.714 2.688 4.848 4.391 1.711 3.051 1.340 2.566

10:31:51 280.8 0.651 66.3 5.383 10.81 46.6534 270.7 2.698 2.672 4.832 4.367 1.704 3.036 1.331 2.562

10:36:52 280.4 0.657 66.1 5.377 10.91 46.7063 270.2 2.690 2.664 4.824 4.379 1.724 3.051 1.328 2.540

10:41:46 279.9 0.663 66.2 5.371 11.01 46.7585 269.7 2.682 2.656 4.816 4.363 1.716 3.040 1.324 2.542

10:46:40 279.2 0.669 65.9 5.365 11.11 46.8113 269.0 2.672 2.646 4.806 4.370 1.733 3.051 1.318 2.522

10:51:32 278.2 0.675 66.0 5.359 11.21 46.8639 268.0 2.660 2.633 4.793 4.350 1.726 3.038 1.312 2.520

10:56:23 277.6 0.681 65.8 5.353 11.31 46.9166 267.4 2.650 2.623 4.783 4.357 1.743 3.050 1.307 2.500

11:01:07 277.0 0.687 65.9 5.347 11.41 46.9695 266.8 2.642 2.614 4.774 4.342 1.736 3.039 1.303 2.501

11:06:00 276.5 0.693 65.6 5.341 11.51 47.0227 266.3 2.634 2.606 4.766 4.351 1.754 3.053 1.299 2.480

11:10:49 276.8 0.699 65.8 5.335 11.61 47.0768 266.6 2.633 2.605 4.765 4.342 1.746 3.044 1.298 2.488

11:15:43 276.1 0.705 65.5 5.329 11.71 47.1301 265.9 2.624 2.595 4.755 4.347 1.761 3.054 1.293 2.469

11:20:37 275.2 0.711 65.6 5.323 11.81 47.1829 265.0 2.612 2.583 4.743 4.328 1.754 3.041 1.287 2.468

11:25:31 275.0 0.717 65.4 5.317 11.91 47.2368 264.8 2.607 2.578 4.738 4.340 1.771 3.055 1.285 2.451
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 6.035 (in.) 15.330 (cm) Height 5.003 (in.) Date 8-20-09 Test Number CU-1270B

Diameter 2.866 (in) 7.279 (cm) Dia. avg. 3.164 (in) Press No. 2 Data File ID CU-1270B

Area 6.450 (in
2
) 41.611 (cm

2
) Area avg. 7.863 (in

2
) Panel No. F Lateral Pressure (psi) 30.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load         

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

11:30:23 274.4 0.723 65.6 5.311 12.01 47.2906 264.2 2.598 2.569 4.729 4.320 1.760 3.040 1.280 2.455

11:35:17 274.4 0.729 65.3 5.305 12.11 47.3439 264.2 2.595 2.566 4.726 4.335 1.778 3.056 1.278 2.438

11:40:11 274.0 0.736 65.5 5.299 12.21 47.3981 263.9 2.589 2.559 4.719 4.316 1.766 3.041 1.275 2.444

11:45:07 273.0 0.742 65.2 5.293 12.31 47.4522 262.9 2.576 2.546 4.706 4.322 1.784 3.053 1.269 2.422

11:50:09 273.2 0.748 65.4 5.287 12.41 47.5062 263.1 2.575 2.545 4.705 4.308 1.772 3.040 1.268 2.431

11:55:08 272.9 0.754 65.2 5.280 12.51 47.5610 262.7 2.569 2.538 4.698 4.318 1.788 3.053 1.265 2.414

12:00:07 272.6 0.760 65.3 5.274 12.61 47.6152 262.4 2.563 2.532 4.692 4.301 1.778 3.039 1.262 2.420

12:05:03 272.6 0.766 65.1 5.268 12.71 47.6697 262.4 2.560 2.529 4.689 4.317 1.796 3.056 1.260 2.403

12:09:55 272.1 0.772 65.3 5.262 12.81 47.7245 261.9 2.552 2.521 4.681 4.294 1.781 3.038 1.256 2.411

12:14:54 272.0 0.778 65.0 5.256 12.91 47.7795 261.9 2.549 2.518 4.678 4.312 1.803 3.057 1.254 2.392

12:19:45 272.4 0.784 65.2 5.250 13.01 47.8343 262.3 2.549 2.518 4.678 4.297 1.788 3.042 1.255 2.404

12:24:35 272.2 0.790 64.9 5.244 13.11 47.8898 262.0 2.544 2.513 4.673 4.309 1.805 3.057 1.252 2.387

12:29:26 272.2 0.796 65.1 5.238 13.21 47.9444 262.0 2.541 2.510 4.670 4.294 1.793 3.043 1.250 2.395

12:34:23 272.1 0.802 64.9 5.232 13.31 47.9999 262.0 2.538 2.506 4.666 4.306 1.809 3.058 1.249 2.380

12:39:14 271.6 0.808 65.1 5.226 13.41 48.0552 261.4 2.529 2.497 4.657 4.283 1.795 3.039 1.244 2.386

12:44:11 271.8 0.814 64.8 5.220 13.51 48.1109 261.6 2.529 2.496 4.656 4.301 1.814 3.057 1.244 2.371

12:49:07 272.1 0.820 65.0 5.214 13.61 48.1665 261.9 2.528 2.496 4.656 4.288 1.801 3.044 1.243 2.381

12:54:01 271.7 0.826 64.7 5.208 13.71 48.2229 261.6 2.522 2.489 4.649 4.299 1.819 3.059 1.240 2.364

12:58:50 271.9 0.832 64.9 5.202 13.81 48.2787 261.8 2.521 2.488 4.648 4.284 1.805 3.044 1.240 2.374

13:03:42 271.5 0.838 64.7 5.196 13.91 48.3348 261.3 2.514 2.480 4.640 4.295 1.823 3.059 1.236 2.356

13:08:34 271.4 0.844 64.9 5.190 14.01 48.3910 261.2 2.510 2.476 4.636 4.277 1.810 3.043 1.234 2.363

13:13:25 271.4 0.850 64.6 5.184 14.11 48.4479 261.3 2.508 2.474 4.634 4.293 1.828 3.061 1.232 2.348

13:18:12 271.4 0.856 64.8 5.178 14.21 48.5037 261.3 2.505 2.471 4.631 4.277 1.815 3.046 1.231 2.356

13:23:08 271.2 0.862 64.5 5.172 14.31 48.5603 261.0 2.499 2.465 4.625 4.290 1.834 3.062 1.228 2.339

13:27:58 270.6 0.868 64.7 5.166 14.41 48.6174 260.5 2.491 2.457 4.617 4.268 1.821 3.044 1.224 2.345

13:32:47 270.0 0.875 64.5 5.160 14.51 48.6747 259.9 2.483 2.448 4.608 4.278 1.839 3.059 1.219 2.326

13:37:34 271.1 0.881 64.6 5.154 14.61 48.7314 261.0 2.490 2.455 4.615 4.273 1.827 3.050 1.223 2.339

13:42:20 270.8 0.887 64.4 5.148 14.71 48.7883 260.6 2.484 2.448 4.608 4.281 1.841 3.061 1.220 2.325

13:47:07 271.2 0.893 64.6 5.142 14.81 48.8459 261.0 2.485 2.449 4.609 4.272 1.832 3.052 1.220 2.333

13:51:49 271.0 0.899 64.4 5.135 14.91 48.9031 260.8 2.480 2.444 4.604 4.279 1.843 3.061 1.218 2.321

13:56:31 270.9 0.905 64.5 5.129 15.01 48.9610 260.7 2.476 2.440 4.600 4.270 1.839 3.054 1.216 2.322

14:01:17 271.6 0.911 64.3 5.123 15.11 49.0190 261.4 2.480 2.443 4.603 4.285 1.851 3.068 1.217 2.315

14:05:57 271.7 0.917 64.4 5.117 15.21 49.0764 261.6 2.479 2.442 4.602 4.274 1.841 3.058 1.217 2.321

14:10:38 272.3 0.923 64.3 5.111 15.31 49.1343 262.2 2.481 2.444 4.604 4.287 1.852 3.070 1.218 2.315

14:15:18 271.8 0.929 64.4 5.105 15.41 49.1925 261.7 2.474 2.436 4.596 4.274 1.846 3.060 1.214 2.315

14:19:56 271.7 0.935 64.2 5.099 15.51 49.2510 261.5 2.469 2.432 4.592 4.280 1.857 3.069 1.211 2.305

14:24:33 272.4 0.941 64.3 5.093 15.61 49.3092 262.2 2.473 2.435 4.595 4.275 1.848 3.062 1.213 2.313

14:29:06 272.6 0.947 64.2 5.087 15.71 49.3676 262.5 2.472 2.434 4.594 4.283 1.858 3.070 1.213 2.306

14:33:43 272.7 0.953 64.2 5.081 15.81 49.4264 262.5 2.470 2.432 4.592 4.277 1.855 3.066 1.211 2.306

14:38:19 273.0 0.959 64.2 5.075 15.91 49.4852 262.9 2.470 2.432 4.592 4.284 1.861 3.073 1.212 2.302

14:42:52 272.9 0.965 64.2 5.069 16.01 49.5440 262.7 2.466 2.427 4.587 4.279 1.861 3.070 1.209 2.299

14:47:29 272.8 0.971 64.1 5.063 16.11 49.6034 262.7 2.462 2.424 4.584 4.279 1.864 3.072 1.207 2.295

14:52:04 272.7 0.977 64.0 5.057 16.21 49.6627 262.5 2.458 2.419 4.579 4.281 1.871 3.076 1.205 2.288

14:56:41 273.4 0.983 64.0 5.051 16.31 49.7218 263.2 2.462 2.422 4.582 4.283 1.870 3.076 1.207 2.291

15:01:16 273.4 0.989 63.7 5.045 16.41 49.7814 263.3 2.459 2.419 4.579 4.305 1.894 3.099 1.205 2.273

15:05:56 273.7 0.995 64.0 5.039 16.51 49.8413 263.6 2.459 2.419 4.579 4.283 1.873 3.078 1.205 2.287

15:10:31 273.2 1.001 63.7 5.033 16.61 49.9007 263.0 2.451 2.411 4.571 4.292 1.890 3.091 1.201 2.271

15:15:08 273.7 1.007 64.0 5.027 16.71 49.9616 263.5 2.452 2.412 4.572 4.276 1.873 3.075 1.202 2.283

15:19:38 273.8 1.013 63.8 5.021 16.81 50.0209 263.7 2.451 2.410 4.570 4.288 1.886 3.087 1.201 2.273

15:24:16 274.0 1.019 64.0 5.015 16.91 50.0812 263.8 2.450 2.409 4.569 4.275 1.875 3.075 1.200 2.280

15:28:48 274.6 1.025 63.8 5.009 17.01 50.1415 264.4 2.452 2.411 4.571 4.290 1.887 3.089 1.201 2.273

15:33:18 275.0 1.032 63.9 5.003 17.11 50.2023 264.9 2.453 2.412 4.572 4.284 1.880 3.082 1.202 2.278
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.972 (in.) 15.169 (cm) Height 5.076 (in.) Date 8-18-09 Test Number 1270C

Diameter 2.868 (in) 7.284 (cm) Dia. avg. 3.141 (in) Press No. 2 Data File ID 1270C

Area 6.459 (in
2
) 41.671 (cm

2
) Area avg. 7.746 (in

2
) Panel No. D Lateral Pressure (psi) 50.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load          

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

0:00:00 14.1 0.000 40.2 5.972 0.00 41.6708 0.0 0.000 0.000 3.600 3.600 3.585 3.593 0.007 1.004

0:03:37 46.7 0.007 42.2 5.966 0.11 41.7151 32.6 0.364 0.363 3.963 3.823 3.445 3.634 0.189 1.110

0:06:25 103.9 0.012 46.1 5.960 0.20 41.7552 89.9 1.001 1.000 4.600 4.176 3.161 3.669 0.508 1.321

0:09:15 134.5 0.018 48.7 5.954 0.30 41.7968 120.4 1.339 1.339 4.939 4.325 2.971 3.648 0.677 1.456

0:11:52 152.7 0.024 50.6 5.948 0.40 41.8383 138.6 1.541 1.540 5.140 4.394 2.839 3.617 0.777 1.547

0:14:42 167.5 0.030 52.1 5.942 0.50 41.8802 153.4 1.703 1.702 5.302 4.443 2.726 3.585 0.858 1.630

0:17:25 179.7 0.036 53.3 5.936 0.60 41.9223 165.6 1.837 1.836 5.436 4.493 2.642 3.568 0.925 1.700

0:20:11 190.3 0.042 54.5 5.930 0.70 41.9645 176.2 1.952 1.951 5.551 4.521 2.556 3.539 0.983 1.769

0:22:57 200.2 0.048 55.4 5.924 0.80 42.0069 186.1 2.060 2.058 5.658 4.565 2.492 3.528 1.036 1.832

0:25:41 208.2 0.054 56.1 5.918 0.90 42.0499 194.1 2.147 2.144 5.744 4.602 2.442 3.522 1.080 1.884

0:29:50 208.9 0.060 56.2 5.912 1.00 42.0934 194.8 2.152 2.150 5.750 4.596 2.431 3.514 1.082 1.890

0:38:43 217.7 0.066 56.5 5.906 1.10 42.1346 203.6 2.247 2.245 5.845 4.674 2.415 3.545 1.130 1.936

0:49:00 227.0 0.072 56.7 5.900 1.20 42.1769 212.9 2.347 2.344 5.944 4.753 2.395 3.574 1.179 1.985

0:58:35 233.4 0.078 56.8 5.894 1.30 42.2198 219.3 2.415 2.412 6.012 4.817 2.390 3.604 1.214 2.015

1:08:09 240.2 0.084 56.8 5.888 1.40 42.2626 226.1 2.488 2.484 6.084 4.890 2.391 3.641 1.250 2.045

1:17:37 246.4 0.090 57.0 5.882 1.50 42.3054 232.3 2.553 2.550 6.150 4.942 2.378 3.660 1.282 2.079

1:27:10 252.5 0.096 57.1 5.876 1.60 42.3490 238.4 2.618 2.614 6.214 4.999 2.370 3.685 1.314 2.109

1:37:01 257.6 0.102 57.1 5.870 1.70 42.3914 243.5 2.671 2.667 6.267 5.050 2.368 3.709 1.341 2.132

1:46:20 263.2 0.108 57.2 5.864 1.80 42.4350 249.1 2.730 2.725 6.325 5.105 2.365 3.735 1.370 2.159

1:55:48 267.7 0.114 57.2 5.858 1.90 42.4776 253.6 2.776 2.771 6.371 5.149 2.363 3.756 1.393 2.179

2:04:14 272.8 0.120 57.3 5.852 2.00 42.5214 258.7 2.829 2.824 6.424 5.196 2.357 3.776 1.420 2.205

2:11:54 276.9 0.126 57.3 5.846 2.10 42.5654 262.8 2.871 2.865 6.465 5.234 2.354 3.794 1.440 2.224

2:19:10 280.8 0.132 57.2 5.841 2.20 42.6081 266.7 2.911 2.905 6.505 5.282 2.362 3.822 1.460 2.236

2:27:09 284.5 0.138 57.2 5.835 2.30 42.6518 270.5 2.949 2.943 6.543 5.320 2.362 3.841 1.479 2.252

2:34:53 289.1 0.144 57.2 5.829 2.40 42.6954 275.0 2.995 2.989 6.589 5.365 2.361 3.863 1.502 2.273

2:42:32 292.5 0.150 57.2 5.823 2.50 42.7394 278.4 3.029 3.023 6.623 5.398 2.361 3.879 1.519 2.287

2:50:09 296.2 0.156 57.1 5.817 2.60 42.7829 282.1 3.066 3.060 6.660 5.442 2.367 3.904 1.537 2.299

2:57:37 299.5 0.162 57.0 5.811 2.70 42.8276 285.4 3.099 3.093 6.693 5.482 2.375 3.929 1.554 2.308

3:05:16 302.8 0.168 57.0 5.805 2.80 42.8710 288.7 3.131 3.125 6.725 5.516 2.377 3.947 1.570 2.321

3:12:57 305.9 0.174 56.9 5.799 2.90 42.9150 291.8 3.162 3.155 6.755 5.551 2.382 3.966 1.585 2.331

3:20:35 309.2 0.180 56.8 5.793 3.00 42.9598 295.1 3.194 3.187 6.787 5.594 2.392 3.993 1.601 2.339

3:28:09 311.9 0.185 56.7 5.787 3.10 43.0035 297.8 3.220 3.213 6.813 5.626 2.399 4.013 1.614 2.346

3:35:55 314.8 0.191 56.6 5.781 3.20 43.0479 300.7 3.249 3.241 6.841 5.661 2.405 4.033 1.628 2.354

3:43:37 318.0 0.197 56.5 5.775 3.30 43.0926 303.9 3.279 3.271 6.871 5.696 2.410 4.053 1.643 2.364

3:51:21 320.5 0.203 56.3 5.769 3.40 43.1375 306.4 3.302 3.294 6.894 5.734 2.425 4.080 1.655 2.365

3:58:50 323.1 0.209 56.2 5.763 3.50 43.1822 309.0 3.327 3.319 6.919 5.768 2.434 4.101 1.667 2.370

4:06:28 325.3 0.215 56.1 5.757 3.60 43.2274 311.2 3.348 3.339 6.939 5.796 2.442 4.119 1.677 2.374

4:14:07 328.5 0.221 56.1 5.751 3.70 43.2713 314.4 3.378 3.370 6.970 5.828 2.443 4.135 1.692 2.385

4:21:48 330.9 0.228 55.9 5.745 3.80 43.3182 316.8 3.401 3.391 6.991 5.862 2.455 4.158 1.703 2.387

4:29:22 333.1 0.233 55.8 5.739 3.90 43.3617 319.0 3.421 3.412 7.012 5.890 2.463 4.177 1.713 2.391

4:36:56 335.7 0.239 55.7 5.733 4.00 43.4066 321.6 3.446 3.436 7.036 5.919 2.468 4.194 1.725 2.398

4:44:24 337.7 0.245 55.6 5.727 4.10 43.4517 323.6 3.463 3.453 7.053 5.942 2.473 4.207 1.734 2.402

4:52:05 339.4 0.251 55.5 5.721 4.20 43.4971 325.3 3.478 3.468 7.068 5.969 2.487 4.228 1.741 2.401

4:59:41 342.0 0.257 55.4 5.715 4.30 43.5426 327.9 3.502 3.491 7.091 6.000 2.494 4.247 1.753 2.406

5:07:20 343.7 0.263 55.3 5.709 4.40 43.5880 329.6 3.516 3.506 7.106 6.022 2.501 4.262 1.760 2.408

5:15:01 345.4 0.269 55.2 5.703 4.50 43.6337 331.3 3.530 3.519 7.119 6.041 2.507 4.274 1.767 2.410

5:22:39 347.1 0.275 54.9 5.697 4.60 43.6795 333.1 3.546 3.534 7.134 6.080 2.531 4.305 1.775 2.403

5:29:51 349.1 0.281 54.9 5.691 4.70 43.7252 335.0 3.562 3.551 7.151 6.093 2.527 4.310 1.783 2.411

5:37:22 350.8 0.287 54.8 5.685 4.80 43.7712 336.7 3.577 3.565 7.165 6.114 2.534 4.324 1.790 2.413

5:45:08 352.3 0.293 54.7 5.679 4.90 43.8172 338.2 3.589 3.577 7.177 6.133 2.541 4.337 1.796 2.414

5:52:34 353.3 0.299 54.5 5.673 5.00 43.8638 339.2 3.596 3.584 7.184 6.157 2.558 4.357 1.800 2.407

6:00:08 355.1 0.305 54.4 5.667 5.10 43.9101 341.0 3.611 3.598 7.198 6.176 2.563 4.369 1.807 2.410

6:07:36 356.2 0.311 54.4 5.661 5.20 43.9559 342.1 3.619 3.606 7.206 6.188 2.567 4.377 1.811 2.411

6:15:01 357.4 0.317 54.2 5.655 5.30 44.0025 343.3 3.628 3.615 7.215 6.210 2.580 4.395 1.815 2.407

6:22:14 357.8 0.323 54.0 5.650 5.40 44.0487 343.7 3.628 3.615 7.215 6.223 2.593 4.408 1.815 2.400

6:29:50 359.0 0.329 53.8 5.644 5.50 44.0956 344.9 3.637 3.624 7.224 6.243 2.604 4.423 1.820 2.398

6:37:16 360.0 0.335 53.7 5.638 5.60 44.1421 345.9 3.644 3.631 7.231 6.259 2.614 4.437 1.823 2.395

6:44:44 360.5 0.341 53.3 5.632 5.70 44.1892 346.4 3.645 3.632 7.232 6.288 2.641 4.464 1.823 2.381

6:52:02 361.3 0.347 53.3 5.626 5.80 44.2359 347.2 3.650 3.636 7.236 6.295 2.644 4.470 1.825 2.381

6:59:30 362.1 0.353 53.1 5.620 5.90 44.2828 348.0 3.654 3.640 7.240 6.308 2.653 4.481 1.827 2.377
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.972 (in.) 15.169 (cm) Height 5.076 (in.) Date 8-18-09 Test Number 1270C

Diameter 2.868 (in) 7.284 (cm) Dia. avg. 3.141 (in) Press No. 2 Data File ID 1270C

Area 6.459 (in
2
) 41.671 (cm

2
) Area avg. 7.746 (in

2
) Panel No. D Lateral Pressure (psi) 50.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load          

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

7:07:21 361.5 0.359 53.0 5.614 6.00 44.3300 347.4 3.644 3.630 7.230 6.311 2.666 4.489 1.822 2.367

7:14:57 361.9 0.365 52.7 5.608 6.10 44.3776 347.8 3.645 3.630 7.230 6.329 2.685 4.507 1.822 2.358

7:22:46 362.3 0.371 52.6 5.602 6.20 44.4245 348.2 3.645 3.630 7.230 6.335 2.690 4.513 1.822 2.355

7:30:46 361.8 0.377 52.5 5.596 6.30 44.4718 347.7 3.636 3.621 7.221 6.338 2.702 4.520 1.818 2.345

7:38:06 361.6 0.383 52.4 5.590 6.40 44.5192 347.5 3.630 3.614 7.214 6.340 2.711 4.525 1.815 2.339

7:45:37 361.3 0.388 52.1 5.584 6.50 44.5669 347.2 3.623 3.607 7.207 6.351 2.729 4.540 1.811 2.327

7:53:23 361.1 0.394 52.0 5.578 6.60 44.6145 347.0 3.617 3.601 7.201 6.350 2.734 4.542 1.808 2.323

8:01:17 360.7 0.400 51.9 5.572 6.70 44.6625 346.6 3.609 3.593 7.193 6.350 2.743 4.547 1.804 2.315

8:09:19 360.5 0.406 51.8 5.566 6.80 44.7103 346.4 3.602 3.586 7.186 6.353 2.752 4.552 1.800 2.309

8:17:37 359.4 0.412 51.4 5.560 6.90 44.7584 345.3 3.587 3.571 7.171 6.363 2.777 4.570 1.793 2.291

8:25:42 359.5 0.418 51.4 5.554 7.00 44.8066 345.4 3.584 3.568 7.168 6.360 2.778 4.569 1.791 2.290

8:33:31 359.1 0.424 51.3 5.548 7.10 44.8547 345.0 3.576 3.559 7.159 6.360 2.786 4.573 1.787 2.283

8:41:30 359.2 0.430 51.2 5.542 7.20 44.9029 345.1 3.574 3.556 7.156 6.363 2.792 4.577 1.786 2.279

8:49:04 359.1 0.436 51.0 5.536 7.30 44.9512 345.0 3.569 3.551 7.151 6.375 2.809 4.592 1.783 2.270

8:56:40 359.1 0.442 51.0 5.530 7.40 44.9997 345.0 3.565 3.547 7.147 6.372 2.810 4.591 1.781 2.268

9:04:26 358.8 0.448 50.9 5.524 7.50 45.0485 344.7 3.558 3.540 7.140 6.371 2.817 4.594 1.777 2.262

9:12:05 358.3 0.454 50.8 5.518 7.60 45.0974 344.3 3.550 3.531 7.131 6.370 2.824 4.597 1.773 2.256

9:20:04 357.7 0.460 50.5 5.512 7.70 45.1461 343.6 3.539 3.520 7.120 6.379 2.844 4.611 1.767 2.243

9:27:56 357.1 0.466 50.5 5.506 7.80 45.1950 343.0 3.529 3.510 7.110 6.369 2.844 4.607 1.762 2.239

9:35:37 356.7 0.472 50.4 5.500 7.90 45.2440 342.6 3.521 3.502 7.102 6.366 2.849 4.608 1.759 2.234

9:43:07 355.9 0.478 50.3 5.494 8.00 45.2931 341.8 3.510 3.490 7.090 6.362 2.857 4.610 1.753 2.227

9:51:00 355.2 0.484 50.1 5.488 8.10 45.3429 341.1 3.498 3.479 7.079 6.369 2.875 4.622 1.747 2.215

9:58:49 354.7 0.490 50.1 5.482 8.20 45.3919 340.6 3.489 3.469 7.069 6.358 2.873 4.616 1.742 2.212

10:06:35 354.0 0.496 50.0 5.476 8.30 45.4413 339.9 3.478 3.458 7.058 6.352 2.879 4.616 1.736 2.206

10:14:29 353.2 0.502 49.9 5.470 8.40 45.4910 339.1 3.466 3.446 7.046 6.346 2.885 4.615 1.730 2.200

10:22:23 352.4 0.508 49.7 5.464 8.50 45.5406 338.3 3.455 3.434 7.034 6.352 2.903 4.628 1.724 2.188

10:30:23 351.5 0.514 49.7 5.458 8.60 45.5903 337.4 3.441 3.420 7.020 6.337 2.902 4.619 1.718 2.184

10:38:23 350.8 0.520 49.7 5.452 8.70 45.6403 336.7 3.430 3.409 7.009 6.329 2.905 4.617 1.712 2.179

10:46:22 350.2 0.526 49.6 5.447 8.80 45.6905 336.1 3.420 3.399 6.999 6.322 2.908 4.615 1.707 2.174

10:54:19 349.3 0.532 49.5 5.441 8.90 45.7409 335.2 3.408 3.386 6.986 6.319 2.918 4.619 1.701 2.166

11:02:16 348.8 0.538 49.4 5.435 9.00 45.7910 334.7 3.398 3.377 6.977 6.316 2.924 4.620 1.696 2.160

11:10:08 348.7 0.544 49.4 5.429 9.10 45.8410 334.6 3.394 3.372 6.972 6.313 2.926 4.620 1.693 2.158

11:18:12 348.3 0.550 49.3 5.423 9.20 45.8916 334.2 3.386 3.364 6.964 6.310 2.931 4.620 1.689 2.153

11:26:09 347.8 0.556 49.2 5.417 9.30 45.9424 333.7 3.378 3.355 6.955 6.308 2.937 4.623 1.685 2.147

11:34:06 347.2 0.562 49.1 5.411 9.40 45.9930 333.1 3.368 3.345 6.945 6.307 2.946 4.627 1.680 2.141

11:42:08 347.4 0.568 49.1 5.405 9.50 46.0438 333.3 3.366 3.343 6.943 6.304 2.946 4.625 1.679 2.140

11:49:57 346.9 0.574 49.0 5.399 9.60 46.0945 332.8 3.357 3.334 6.934 6.300 2.950 4.625 1.675 2.135

11:57:57 346.4 0.580 49.0 5.393 9.70 46.1457 332.3 3.349 3.325 6.925 6.294 2.953 4.623 1.670 2.131

12:05:46 346.3 0.585 48.9 5.387 9.80 46.1967 332.2 3.343 3.320 6.920 6.297 2.962 4.629 1.667 2.126

12:13:39 346.3 0.591 48.9 5.381 9.90 46.2480 332.2 3.340 3.316 6.916 6.293 2.962 4.628 1.665 2.124

12:21:37 346.3 0.597 48.8 5.375 10.00 46.2995 332.2 3.337 3.313 6.913 6.294 2.966 4.630 1.664 2.122

12:29:25 346.1 0.603 48.8 5.369 10.10 46.3509 332.0 3.331 3.306 6.906 6.291 2.969 4.630 1.661 2.118

12:37:20 345.9 0.609 48.6 5.363 10.20 46.4025 331.8 3.325 3.301 6.901 6.295 2.979 4.637 1.658 2.113

12:45:09 344.9 0.615 48.6 5.357 10.30 46.4542 330.8 3.311 3.286 6.886 6.282 2.981 4.632 1.650 2.107

12:53:05 345.3 0.621 48.6 5.351 10.40 46.5060 331.2 3.312 3.287 6.887 6.284 2.982 4.633 1.651 2.107

13:00:44 345.1 0.627 48.5 5.345 10.50 46.5580 331.0 3.306 3.281 6.881 6.282 2.987 4.635 1.648 2.103

13:08:42 344.6 0.633 48.4 5.339 10.60 46.6099 330.5 3.297 3.272 6.872 6.283 2.996 4.640 1.643 2.097

13:16:44 344.2 0.639 48.4 5.333 10.70 46.6625 330.1 3.290 3.264 6.864 6.275 2.996 4.636 1.639 2.094

13:24:35 344.0 0.645 48.4 5.327 10.80 46.7146 329.9 3.284 3.258 6.858 6.271 2.998 4.635 1.636 2.091

13:32:24 343.3 0.651 48.3 5.321 10.90 46.7668 329.2 3.273 3.247 6.847 6.264 3.002 4.633 1.631 2.087

13:40:10 344.0 0.657 48.2 5.315 11.00 46.8198 329.9 3.276 3.250 6.850 6.273 3.008 4.640 1.632 2.085

13:47:57 344.5 0.663 48.2 5.309 11.10 46.8722 330.4 3.278 3.251 6.851 6.277 3.011 4.644 1.633 2.085

13:55:28 344.9 0.669 48.2 5.303 11.20 46.9247 330.8 3.279 3.252 6.852 6.278 3.011 4.644 1.633 2.085

14:03:07 344.6 0.675 48.1 5.297 11.30 46.9779 330.5 3.272 3.244 6.844 6.274 3.015 4.644 1.630 2.081

14:10:45 344.6 0.681 48.1 5.291 11.40 47.0306 330.5 3.268 3.240 6.840 6.275 3.020 4.648 1.628 2.078

14:18:24 344.8 0.687 48.0 5.285 11.50 47.0842 330.7 3.266 3.238 6.838 6.274 3.021 4.647 1.627 2.077

14:26:05 344.4 0.693 48.0 5.279 11.60 47.1369 330.3 3.258 3.230 6.830 6.267 3.022 4.645 1.622 2.074

14:33:59 343.5 0.699 47.8 5.273 11.70 47.1903 329.4 3.246 3.218 6.818 6.269 3.036 4.653 1.616 2.065

14:41:43 343.4 0.705 47.9 5.267 11.80 47.2441 329.3 3.241 3.212 6.812 6.260 3.033 4.647 1.614 2.064

14:49:26 343.0 0.711 47.9 5.261 11.90 47.2977 328.9 3.234 3.205 6.805 6.255 3.035 4.645 1.610 2.061
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Consolidated Undrained Triaxial Test

EM 1110-2-1906 Appendix X

Consolidation Values Final Values Tested By KDG Project Number 175539009

Height 5.972 (in.) 15.169 (cm) Height 5.076 (in.) Date 8-18-09 Test Number 1270C

Diameter 2.868 (in) 7.284 (cm) Dia. avg. 3.141 (in) Press No. 2 Data File ID 1270C

Area 6.459 (in
2
) 41.671 (cm

2
) Area avg. 7.746 (in

2
) Panel No. D Lateral Pressure (psi) 50.0

Chamber Pressure - σ3 (psi) 90

Clock Time 

(min.)

Load 

(lbf)

Deflection 

Dial Reading 

(in.)

Pore 

Pressure 

Reading 

(psi)

Corrected 

Hieght      

(in.)

Strain    

(%)

Corrected 

Area    (cm
2
)

Corrected 

Load          

(lbf)

Deviator 

Stress (tsf)

Corrected 

Deviator 

Stress*   

(tsf)

σ1                           

(tsf)

σ1'                           

(tsf)

σ3'                           

(tsf)

p'                

(σ1'+σ3')/2 

(tsf)

 q                  

(σ1-σ3)/2 

(tsf)

Effective 

Principal 

Stress Ratio 

σ1' / σ3'

14:57:10 342.8 0.717 47.8 5.255 12.00 47.3515 328.7 3.228 3.199 6.799 6.250 3.036 4.643 1.607 2.059

15:04:57 343.2 0.723 47.7 5.249 12.10 47.4052 329.1 3.228 3.199 6.799 6.262 3.048 4.655 1.607 2.054

15:12:41 343.2 0.729 47.7 5.244 12.20 47.4592 329.1 3.225 3.195 6.795 6.255 3.045 4.650 1.605 2.054

15:20:25 343.8 0.735 47.7 5.238 12.30 47.5131 329.7 3.226 3.197 6.797 6.260 3.049 4.654 1.606 2.054

15:28:06 344.5 0.741 47.7 5.232 12.40 47.5673 330.4 3.230 3.200 6.800 6.264 3.049 4.657 1.608 2.055

15:35:50 345.9 0.747 47.6 5.226 12.50 47.6219 331.8 3.240 3.209 6.809 6.280 3.055 4.668 1.612 2.055

15:43:20 347.1 0.753 47.6 5.220 12.60 47.6763 333.0 3.248 3.218 6.818 6.287 3.054 4.670 1.616 2.059

15:50:49 347.4 0.759 47.6 5.214 12.70 47.7309 333.3 3.247 3.217 6.817 6.286 3.055 4.671 1.616 2.058

15:58:22 347.3 0.765 47.4 5.208 12.80 47.7855 333.2 3.242 3.212 6.812 6.292 3.065 4.679 1.613 2.053

16:05:59 347.3 0.771 47.4 5.202 12.90 47.8402 333.2 3.239 3.208 6.808 6.290 3.067 4.679 1.611 2.051

16:13:27 347.6 0.777 47.4 5.196 13.00 47.8956 333.5 3.237 3.206 6.806 6.290 3.069 4.679 1.610 2.050

16:20:58 347.6 0.783 47.3 5.190 13.10 47.9506 333.5 3.234 3.203 6.803 6.289 3.071 4.680 1.609 2.048

16:28:36 347.4 0.788 47.2 5.184 13.20 48.0057 333.3 3.229 3.197 6.797 6.292 3.080 4.686 1.606 2.043

16:36:10 347.2 0.794 47.2 5.178 13.30 48.0610 333.1 3.223 3.191 6.791 6.288 3.082 4.685 1.603 2.040

16:43:46 347.6 0.800 47.2 5.172 13.40 48.1169 333.5 3.223 3.191 6.791 6.287 3.081 4.684 1.603 2.040

16:51:25 347.7 0.806 47.1 5.166 13.50 48.1723 333.6 3.220 3.188 6.788 6.289 3.086 4.687 1.601 2.038

16:58:58 347.6 0.812 47.0 5.160 13.60 48.2278 333.5 3.215 3.182 6.782 6.291 3.093 4.692 1.599 2.034

17:06:31 347.7 0.818 47.0 5.154 13.70 48.2840 333.6 3.213 3.180 6.780 6.289 3.094 4.692 1.597 2.033

17:13:52 347.5 0.824 46.9 5.148 13.80 48.3395 333.4 3.207 3.174 6.774 6.288 3.100 4.694 1.594 2.029

17:21:15 347.5 0.830 46.8 5.142 13.90 48.3957 333.4 3.203 3.170 6.770 6.296 3.112 4.704 1.592 2.023

17:28:41 347.8 0.836 46.8 5.136 14.00 48.4521 333.7 3.203 3.169 6.769 6.298 3.113 4.706 1.592 2.023

17:36:07 349.2 0.842 46.7 5.130 14.10 48.5086 335.1 3.212 3.178 6.778 6.309 3.116 4.713 1.597 2.025

17:43:19 350.7 0.848 46.6 5.124 14.20 48.5648 336.6 3.223 3.188 6.788 6.331 3.128 4.729 1.602 2.024

17:49:51 355.4 0.854 46.7 5.118 14.30 48.6219 341.3 3.264 3.229 6.829 6.359 3.114 4.737 1.622 2.042

17:52:11 354.8 0.860 46.5 5.112 14.40 48.6798 340.7 3.254 3.220 6.820 6.368 3.134 4.751 1.617 2.032

17:54:25 354.0 0.866 46.4 5.106 14.50 48.7352 339.9 3.243 3.208 6.808 6.361 3.138 4.750 1.612 2.027

17:56:48 354.5 0.872 46.4 5.100 14.60 48.7928 340.4 3.244 3.209 6.809 6.361 3.138 4.750 1.612 2.027

17:59:08 354.2 0.878 46.4 5.094 14.70 48.8496 340.1 3.238 3.202 6.802 6.358 3.141 4.750 1.609 2.024

18:01:28 353.9 0.884 46.3 5.088 14.80 48.9068 339.8 3.231 3.195 6.795 6.356 3.145 4.750 1.605 2.021

18:03:48 354.3 0.890 46.2 5.082 14.90 48.9647 340.2 3.230 3.195 6.795 6.360 3.150 4.755 1.605 2.019

18:06:08 354.3 0.896 46.4 5.076 15.00 49.0225 340.2 3.227 3.191 6.791 6.347 3.141 4.744 1.603 2.021
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Fossil Plant Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-6, 0.0'-1.5' 1 5/13/09 Hom 3/4'' No 16.32 35.76 32.83 17.7

B-6, 1.5'-3.0' 2 5/13/09 Hom 3/4'' No 21.57 53.82 47.70 23.4

B-6, 3.0'-4.5' 3 5/13/09 Len 3/4'' No 17.14 44.10 40.00 17.9

B-6, 4.5'-6.0' 4 5/13/09 Hom 3/4'' No 16.82 34.76 31.81 19.7

B-6, 6.0'-7.5' 5 5/13/09 Len 3/4'' No 22.54 37.94 35.45 19.3

B-6, 7.5'-9.0' 6 5/13/09 Hom 3/4'' No 21.79 44.09 39.89 23.2

B-6, 9.0'-10.5' 7 5/13/09 Hom 3/4'' No 20.78 37.18 34.77 17.2

B-6, 10.5'-12.0' 8 5/13/09 Hom 3/4'' No 20.49 59.01 50.47 28.5

B-6, 12.0'-13.5' 9 5/13/09 Hom 3/8'' No 14.98 33.37 29.21 29.2

B-6, 13.5'-15.0' 10 5/13/09 Hom 3/4'' No 16.80 39.59 35.75 20.3

B-6, 15.0'-16.5' 11 5/13/09 Hom 3/8'' No 16.58 35.96 31.96 26.0

B-6, 16.5'-18.0' 12 5/13/09 Hom 3/8'' No 16.19 37.55 33.91 20.5

B-6, 18.0'-19.5' 13 5/13/09 Hom 3/8'' No 22.38 39.32 35.60 28.1

B-6, 19.5'-21.0' 14 5/13/09 Hom 3/8'' No 22.23 42.49 38.45 24.9

B-6, 21.0'-22.5' 15 5/13/09 Hom 3/8'' No 23.03 43.55 37.13 45.5

B-6, 22.5'-24.0' 16 5/13/09 Hom 3/8'' No 22.79 48.91 41.25 41.5

B-6, 24.0'-25.5' 18 5/13/09 Hom 3/8'' No 15.49 40.88 33.67 39.7

B-6, 25.5'-27.0' 19 5/13/09 Hom 3/8'' No 20.51 44.23 39.34 26.0

B-6, 27.0'-28.5' 20 5/13/09 Hom 3/8'' No 14.88 36.73 31.73 29.7

B-6, 28.5'-30.0' 21 5/13/09 Hom 3/8'' No 14.65 46.15 38.85 30.2

B-6, 30.0'-31.5' 22 5/13/09 Hom 3/8'' No 20.89 36.80 33.72 24.0

B-6, 31.5'-33.0' 23 5/13/09 Hom 3/8'' No 16.35 42.35 35.35 36.8

B-6, 33.0'-34.5' 24 5/13/09 Hom 3/8'' No 17.00 43.18 37.96 24.9

B-6, 34.5'-36.0' 25 5/13/09 Hom 3/8'' No 20.99 41.20 36.84 27.5

B-6, 36.0'-37.5' 27 5/13/09 Hom 3/8'' No 21.41 42.14 37.85 26.1

B-6, 37.5'-39.0' 28 5/13/09 Hom 3/8'' No 23.68 45.41 40.85 26.6

B-6, 40.0'-41.5' 29 5/13/09 Hom 3/8'' No 21.67 37.38 34.10 26.4

B-6, 42.5'-44.0' 30 5/13/09 Hom 3/8'' No 17.11 38.95 34.31 27.0
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Fossil Plant Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-6, 45.0'-46.5' 31 5/13/09 Hom 3/8'' No 15.47 39.90 34.85 26.1

B-6, 47.5'-49.0' 32 5/13/09 Hom 3/8'' No 16.94 30.59 27.97 23.8

B-6, 50.0'-51.5' 33 5/13/09 Hom 3/8'' No 22.09 36.37 32.69 34.7

B-6, 52.5'-54.0' 34 5/13/09 Hom 3/8'' No 22.26 43.83 39.82 22.8

B-6, 55.0'-56.5' 35 5/13/09 Hom 3/8'' No 17.21 37.50 31.80 39.1

B-6, 57.5'-59.0' 36 5/13/09 Hom 3/8'' No 22.46 45.49 39.81 32.7

B-6, 60.0'-61.5' 37 5/13/09 Hom 3/8'' No 21.55 39.00 36.40 17.5

B-6, 62.5'-64.0' NO SAMPLE 38 5/13/09

B-6, 23.5'-34.5' NO SAMPLE 40 5/13/09

B-21, 0.0'-1.5' 41 5/13/09 Hom 3/4'' No 16.25 34.51 32.42 12.9

B-21, 1.5'-3.0' 42 5/13/09 Hom 3/4'' No 21.02 44.63 40.00 24.4

B-21, 3.0'-4.5' 43 5/13/09 Hom 3/4'' No 16.96 35.36 31.19 29.3

B-21, 4.5'-6.0' 44 5/13/09 Hom 3/4'' No 16.36 26.06 23.86 29.3

B-21, 6.0'-7.5' 45 5/13/09 Hom 3/8'' No 20.78 39.12 36.00 20.5

B-21, 7.5'-9.0' 46 5/13/09 Hom 3/8'' No 22.99 41.25 38.46 18.0

B-21, 9.0'-10.5' 47 5/13/09 Hom 3/8'' No 20.95 47.19 43.63 15.7

B-21, 10.5'-12.0' 48 5/13/09 Hom 3/8'' No 22.40 59.43 53.89 17.6

B-21, 12.0'-13.5' 49 5/13/09 Hom 3/8'' No 15.94 35.98 32.02 24.6

B-21, 13.5'-15.0' 50 5/13/09 Hom 3/8'' No 18.15 47.46 42.81 18.9

B-21, 15.0'-16.5' 51 5/13/09 Hom 3/8'' No 20.48 56.37 50.21 20.7

B-21, 16.5'-18.0' 52 5/13/09 Hom 3/8'' No 20.72 40.80 36.25 29.3

B-21, 18.0'-19.5' 54 5/13/09 Len 3/8'' No 15.04 34.22 32.22 11.6

B-21, 19.5'-21.0' 55 5/13/09 Len 3/8'' No 22.14 45.75 40.33 29.8

B-21, 21.0'-22.5' 56 5/13/09 Len 3/8'' No 21.83 44.04 39.97 22.4

B-21, 22.5'-24.0' 57 5/13/09 Len 3/8'' No 15.73 38.35 33.76 25.5

B-21, 24.0'-25.5' 58 5/13/09 Len 3/8'' No 22.95 39.92 36.83 22.3

B-21, 25.5'-27.0' 59 5/13/09 Len 3/8'' No 20.37 41.47 37.55 22.8

B-21, 27.0'-28.5' 60 5/13/09 Len 3/8'' No 22.44 40.25 36.58 26.0

B-21, 28.5'-30.0' 61 5/13/09 Hom 3/8'' No 20.19 35.86 30.19 56.7

B-21, 30.0'-31.5' 62 5/13/09 Len 3/4'' No 22.35 46.55 42.18 22.0

B-21, 31.5'-33.0' 63 5/13/09 Len 3/4'' No 22.62 69.82 64.09 13.8
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Fossil Plant Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-21, 33.0'-34.5' 64 5/13/09 Hom 3/8'' No 11.83 35.50 30.88 24.3

B-21, 34.5'-36.0' 65 5/13/09 Len 3/8'' No 16.25 31.45 28.80 21.1

B-21, 36.0'-37.5' 66 5/13/09 Hom 3/8'' No 20.12 47.04 41.81 24.1

B-21, 37.5'-39.0' 67 5/13/09 Hom 3/8'' No 22.54 43.44 39.70 21.8

B-21, 39.0'-40.5' 68 5/13/09 Hom 3/8'' No 17.18 52.36 46.25 21.0

B-21, 40.5'-42.0' 69 5/13/09 Hom 3/8'' No 21.18 46.16 42.59 16.7

B-21, 42.0'-43.5' 70 5/13/09 Hom 3/8'' No 11.80 46.11 43.22 9.2

B-22, 0.0'-1.5' 73 5/13/09 Hom 3/8'' No 14.88 34.01 32.44 8.9

B-22, 1.5'-3.0' 74 5/13/09 Hom 3/8'' No 22.77 44.72 41.50 17.2

B-22, 3.0'-4.5' 75 5/13/09 Hom 3/8'' No 22.35 39.12 37.76 8.8

B-22, 4.5'-6.0' 76 5/13/09 Hom 3/8'' No 16.39 30.21 28.47 14.4

B-22, 6.0'-7.5' 78 5/13/09 Hom 3/8'' No 11.23 53.33 49.14 11.1

B-22, 7.5'-9.0' 79 5/13/09 Hom 3/8'' No 20.90 59.49 54.73 14.1

B-22, 9.0'-10.5' 80 5/13/09 Hom 3/8'' No 16.17 49.65 48.01 5.2

B-22, 10.5'-12.0' 81 5/13/09 Hom 3/8'' No 16.35 38.89 36.27 13.2

B-22, 12.0'-13.5' 82 5/13/09 Hom 3/8'' No 20.46 41.84 39.00 15.3

B-22, 13.5'-15.0' 83 5/13/09 Hom 3/8'' No 16.22 44.19 40.21 16.6

B-22, 15.0'-16.5' 84 5/13/09 Hom 3/8'' No 22.30 45.07 41.84 16.5

B-22, 16.5'-18.0' 85 5/13/09 Hom 3/8'' No 22.07 48.62 43.79 22.2

B-22, 18.0'-19.5' 86 5/13/09 Hom 3/8'' No 20.58 41.70 38.93 15.1

B-22, 19.5'-21.0' 87 5/13/09 Hom 3/8'' No 20.70 44.87 41.93 13.8

B-22, 21.0'-22.5' 88 5/13/09 Hom 3/8'' No 22.90 54.52 47.50 28.5

B-22, 22.5'-24.0' 89 5/13/09 Hom 3/8'' No 15.84 42.84 37.03 27.4

B-22, 24.0'-25.5' 90 5/13/09 Hom 3/8'' No 22.52 46.99 42.27 23.9

B-22, 25.5'-27.0' 91 5/13/09 Hom 3/8'' No 14.96 45.36 40.13 20.8

B-22, 27.0'-28.5' 92 5/13/09 Hom 3/8'' No 17.39 50.90 45.22 20.4

B-22, 28.5'-30.0' 94 5/13/09 Hom 3/8'' No 16.47 42.62 36.82 28.5

B-22, 30.0'-31.5' 95 5/13/09 Hom 3/8'' No 20.90 55.24 46.95 31.8

B-22, 31.5'-33.0' 96 5/13/09 Hom No. 4 No 16.09 37.62 31.50 39.7

B-22, 33.0'-34.5' 97 5/13/09 Hom 3/8'' No 16.39 30.03 26.19 39.2

B-22, 34.5'-36.0' 98 5/13/09 Hom 3/8'' No 16.60 49.04 39.84 39.6
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Fossil Plant Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-22, 36.0'-37.5' 99 5/13/09 Hom 3/8'' No 20.74 43.79 37.22 39.9

B-22, 37.5'-39.0' 100 5/13/09 Hom 3/8'' No 21.44 52.54 48.13 16.5

B-22, 39.0'-40.5' 101 5/13/09 Hom 3/8'' No 17.04 43.11 40.17 12.7

B-22, 40.5'-42.0' 102 5/13/09 Hom 3/8'' No 22.39 49.74 45.83 16.7

B-22, 42.0'-43.5' 103 5/13/09 Hom 3/8'' No 20.44 34.50 28.91 66.0

B-22, 43.5'-45.0' 104 5/13/09 Hom 3/8'' No 16.55 38.94 30.38 61.9

B-22, 45.0'-46.5' 105 5/13/09 Hom 3/8'' No 16.58 52.20 41.46 43.2

B-22, 46.5'-48.0' 106 5/13/09 Hom 3/8'' No 21.29 47.94 40.57 38.2

B-22, 48.0'-49.5' 107 5/13/09 Hom 3/8'' No 22.91 38.24 34.26 35.1

B-22, 49.5'-51.0' 108 5/13/09 Hom 3/8'' No 22.54 62.26 49.80 45.7

B-22, 51.0'-52.5' 109 5/13/09 Hom 3/8'' No 20.82 53.75 45.37 34.1

B-22, 52.5'-54.0' 110 5/13/09 Hom 3/8'' No 14.90 31.75 27.52 33.5

B-22, 54.0'-55.5' 111 5/13/09 Hom 3/8'' No 17.41 33.95 29.30 39.1

B-22, 55.5'-57.0' 112 5/13/09 Hom 3/8'' No 21.10 53.13 44.60 36.3

B-22, 57.0'-58.5' 113 5/13/09 Hom 3/8'' No 25.79 70.82 58.98 35.7

B-22, 58.5'-60.0' 114 5/13/09 Hom 3/8'' No 26.04 62.61 52.28 39.4

B-22, 60.0'-61.5' 115 5/13/09 Hom 3/8'' No 16.57 45.08 39.42 24.8

B-22, 62.5'-64.0' 116 5/13/09 Hom 3/8'' No 20.95 55.19 46.84 32.3

B-22, 65.0'-66.5' 117 5/13/09 Hom 3/8'' No 17.43 40.44 35.13 30.0

B-22, 67.5'-69.0' 118 5/13/09 Hom 3/8'' No 21.95 41.58 37.33 27.6

B-22, 70.0'-71.5' 119 5/13/09 Hom 3/8'' No 17.97 50.83 43.33 29.6

B-22, 72.5'-74.0' 120 5/13/09 Hom 3/8'' No 16.31 47.62 40.54 29.2

B-22, 75.0'-76.5' 122 5/13/09 Hom 3/8'' No 22.06 59.30 51.51 26.5

B-22, 77.5'-79.0' 123 5/13/09 Hom 3/8'' No 17.54 47.97 41.51 27.0

B-22, 80.0'-81.5' 124 5/13/09 Hom 3/8'' No 14.51 54.96 48.12 20.4

B-22, 82.5'-84.0' 125 5/13/09 Hom 3/8'' No 20.90 57.13 50.84 21.0

B-22, 85.0'-86.5' 126 5/13/09 Hom 3/8'' No 17.46 50.53 46.36 14.4

B-22, 87.5'-89.0' 127 5/13/09 Hom 3/8'' No 25.91 49.36 45.12 22.1

B-22, 90.0'-90.8' 128 5/13/09 Hom 3/8'' No 20.62 52.92 47.83 18.7
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-9, 0.0'-1.5' 129 5/20/09 Hom No. 4 No 21.41 81.30 70.65 21.6

B-9, 1.5'-3.0' 130 5/20/09 Hom No. 4 No 22.19 76.03 67.17 19.7

B-9, 3.0'-4.5' 131 5/20/09 Hom 3/8'' No 17.58 79.46 68.13 22.4

B-9, 4.5'-6.0' 132 5/20/09 Hom No. 4 No 20.96 93.83 82.86 17.7

B-9, 6.0'-7.5' 133 5/20/09 Hom No. 4 No 17.42 93.77 80.71 20.6

B-9, 7.5'-9.0' 134 5/20/09 Hom 3/8'' No 22.41 81.45 71.45 20.4

B-9, 9.0'-10.5' 135 5/21/09 Hom No. 10 Yes 16.24 51.01 43.68 26.7

B-9, 10.5'-12.0' 136 5/21/09 Hom No. 4 No 14.98 66.37 56.24 24.6

B-9, 12.0'-13.5' 137 5/21/09 Hom No. 4 No 16.56 65.39 57.40 19.6

B-9, 13.5'-15.0' 138 5/21/09 Hom No. 10 Yes 17.42 73.60 63.54 21.8

B-9, 15.0'-16.5' 139 5/21/09 Hom 3/8'' No 22.29 84.57 71.36 26.9

B-9, 16.5'-18.0' 140 5/21/09 Hom No. 10 Yes 16.57 77.54 66.91 21.1

B-9, 18.0'-19.5' 141 5/21/09 Hom No. 4 No 14.89 70.37 62.13 17.4

B-9, 19.5'-21.0' 142 5/21/09 Hom No. 4 No 20.67 76.13 66.94 19.9

B-9, 21.0'-22.5' 143 5/21/09 Hom 3/8'' No 22.56 78.72 67.01 26.3

B-9, 22.5'-24.0' 144 5/21/09 Hom 3/8'' No 20.46 95.94 82.70 21.3

B-9, 24.0'-25.5' 145 5/21/09 Hom 3/8'' No 14.89 110.95 97.12 16.8

B-9, 25.5'-27.0' 146 5/21/09 Hom 3/8'' No 20.92 92.00 82.99 14.5

B-9, 27.0'-28.5' 147 5/21/09 Hom No. 4 No 11.20 65.64 52.47 31.9

B-9, 28.5'-30.0' 148 5/21/09 Hom 3/4'' No 16.07 69.76 67.60 4.2

B-9, 30.0'-31.5' 149 5/21/09 Hom 3/8'' No 20.59 98.58 85.04 21.0

B-9, 31.5'-33.0' 150 5/21/09 Hom No. 10 Yes 20.88 72.86 61.90 26.7

B-9, 33.0'-34.5' 151 5/21/09 Hom No. 4 No 22.91 84.23 70.89 27.8

B-9, 35.0'-36.5' 152 5/21/09 Len No. 10 Yes 16.34 57.01 48.62 26.0

B-9, 37.5'-39.0' 153 5/21/09 Len No. 4 No 16.70 63.41 54.89 22.3

B-9, 40.0'-41.5' 154 5/21/09 Len No. 4 No 22.10 90.17 79.38 18.8

B-9, 42.5'-44.0' 155 5/21/09 Hom No. 10 Yes 20.89 90.17 76.13 25.4

B-9, 45.0'-46.5' 156 5/21/09 Len No. 4 No 16.16 86.02 74.32 20.1
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-9, 47.5'-49.0' 157 5/21/09 Hom No. 10 Yes 22.57 95.33 80.64 25.3

B-9, 50.0'-51.5' 158 5/21/09 Hom No. 10 Yes 16.40 64.77 54.99 25.3

B-9, 52.5'-54.0' 159 5/21/09 Hom No. 10 Yes 16.50 69.14 58.16 26.4

B-9, 55.0'-56.5' 160 5/21/09 Hom No. 4 No 20.46 90.85 80.75 16.8

B-12, 0.0'-1.5' 163 5/26/09 Hom 3/8'' No 22.49 85.07 74.16 21.1

B-12, 1.5'-3.0' 164 5/26/09 Hom 3/4'' No 22.00 79.10 69.15 21.1

B-12, 3.0'-4.5' 165 5/26/09 Hom 3/4'' No 22.65 66.14 59.34 18.5

B-12, 4.5'-6.0' 166 5/26/09 Hom 3/4'' No 20.11 83.83 73.34 19.7

B-12, 6.0'-7.5' 167 5/26/09 Hom 3/4'' No 20.66 81.91 70.75 22.3

B-12, 7.5'-9.0' 168 5/26/09 Hom 3/4'' No 16.97 49.97 44.74 18.8

B-12, 9.0'-10.5' 169 5/26/09 Hom 3/8'' No 17.13 55.45 48.37 22.7

B-12, 10.5'-12.0' 170 5/26/09 Hom 3/8'' No 17.05 52.67 46.12 22.5

B-12, 12.0'-13.5' 171 5/26/09 Hom 3/4'' No 22.21 76.67 67.74 19.6

B-12, 13.5'-15.0' 172 5/26/09 Hom 3/4'' No 17.19 77.32 67.12 20.4

B-12, 15.0'-16.5' 173 5/26/09 Hom 3/4'' No 15.87 47.86 41.01 27.2

B-12, 16.5'-18.0' 174 5/26/09 Hom 3/4'' No 21.96 76.93 68.78 17.4

B-12, 18.0'-19.5' 175 5/26/09 Hom 3/4'' No 20.96 73.03 66.30 14.8

B-12, 19.5'-21.0' 176 5/26/09 Hom 3/4'' No 14.98 51.47 44.37 24.2

B-12, 21.0'-22.5' 177 5/26/09 Hom 1 1/2'' No 22.27 74.01 65.52 19.6

B-12, 22.5'-24.0' 178 5/26/09 Hom 3/4'' No 22.42 62.71 53.40 30.1

B-12, 24.0'-25.5' 179 5/26/09 Hom 3/4'' No 17.43 59.85 51.51 24.5

B-12, 25.5'-27.0' 180 5/26/09 Hom 3/4'' No 20.44 67.36 57.25 27.5

B-12, 27.0'-28.5' 181 5/26/09 Hom 3/4'' No 22.20 95.26 77.05 33.2

B-12, 28.5'-30.0' 182 5/26/09 Hom 3/4'' No 14.57 76.56 67.23 17.7

B-12, 30.0'-31.5' 183 5/21/09 Hom No. 4 No 20.46 79.68 67.42 26.1

B-12, 31.5'-33.0' 184 5/21/09 Hom No. 4 No 20.24 80.42 70.35 20.1

B-12, 33.0'-34.5' 185 5/21/09 Hom 3/8'' No 11.80 80.48 68.29 21.6

B-12, 35.0'-36.5' 187 5/21/09 Hom No. 10 Yes 20.47 69.62 59.73 25.2

B-12, 37.5'-39.0' 188 5/21/09 Hom No. 10 Yes 20.73 58.76 51.09 25.3

B-12, 40.0'-41.5' 189 5/21/09 Hom No. 4 No 22.76 86.59 73.13 26.7

B-12, 42.5'-44.0' 190 5/21/09 Hom No. 10 Yes 15.06 63.63 53.91 25.0
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-12, 45.0'-46.5' 191 5/21/09 Hom No. 10 Yes 17.14 51.55 44.55 25.5

B-12, 47.5'-49.0' 192 5/21/09 Hom No. 10 Yes 17.22 67.70 57.50 25.3

B-12, 50.0'-51.5' 193 5/21/09 Hom No. 10 Yes 21.00 64.05 55.29 25.5

B-12, 52.5'-54.0' 194 5/21/09 Hom No. 10 Yes 22.65 72.28 62.17 25.6

B-12, 55.0'-56.6' 195 5/21/09 Hom No. 10 Yes 20.66 58.95 50.93 26.5

B-12, 57.5'-59.0' 196 5/21/09 Hom No. 10 Yes 22.43 69.67 59.75 26.6

B-12, 60.0'-61.5' 198 5/21/09 Hom 3/8'' No 16.80 69.12 61.06 18.2

B-12, 62.5'-64.0' 199 5/21/09 Hom 3/8'' No 16.92 47.66 42.47 20.3

B-12, 65.0'-66.5' 200 5/21/09 Hom 3/8'' No 21.43 68.25 60.31 20.4

B-12, 67.5'-69.0' 201 5/21/09 Hom 3/8'' No 20.11 78.22 68.51 20.1

B-12, 70.0'-71.5' 202 5/21/09 Hom No. 4 No 22.21 79.93 67.74 26.8

B-12, 72.5'-74.0' 203 5/21/09 Hom No. 4 No 22.06 87.89 75.15 24.0

B-12, 75.0'-76.5' 204 5/21/09 Hom 3/8'' No 22.50 70.10 57.48 36.1

B-12, 77.5'-79.0' 205 5/21/09 Hom No. 10 Yes 23.04 87.69 64.56 55.7

B-12, 80.0'-81.5' 206 5/21/09 Hom No. 10 Yes 17.04 57.68 45.89 40.9

B-12, 82.5'-83.3' 207 5/21/09 Hom 3/8'' No 15.85 80.55 73.37 12.5
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Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-15, 0.0'-1.5' 209 6/8/09 Hom No. 10 Yes 21.12 98.89 85.64 20.5

B-15, 1.5'-3.0' 210 6/8/09 Hom 3/8'' No 20.62 118.19 102.90 18.6

B-15, 3.0'-4.5' 211 6/8/09 Hom No. 4 No 20.79 121.92 102.98 23.0

B-15, 4.5'-6.0' 212 6/8/09 Hom No. 4 No 20.61 129.98 110.77 21.3

B-15, 6.0'-7.5' 213 6/8/09 Hom No. 4 No 20.78 138.47 115.28 24.5

B-15, 7.5'-9.0' 214 6/8/09 Hom No. 4 No 20.72 123.08 103.41 23.8

B-15, 9.0'-10.5' 215 6/8/09 Hom No. 4 No 20.84 126.97 107.63 22.3

B-15, 10.5'-12.0' 216 6/8/09 Hom 3/8'' No 20.85 128.72 107.74 24.1

B-15, 12.0'-13.5' 217 6/8/09 Hom No. 4 No 20.61 139.21 116.30 23.9

B-15, 13.5'-15.0' 218 6/8/09 Hom No. 4 No 20.63 123.39 104.53 22.5

B-15, 15.0'-16.5' 219 6/8/09 Hom No. 4 No 25.82 136.34 117.55 20.5

B-15, 16.5'-18.0' 220 6/8/09 Len No. 4 No 26.00 139.22 118.63 22.2

B-15, 18.0'-19.5' 221 6/8/09 Hom 3/8'' No 26.04 141.80 124.48 17.6

B-15, 19.5'-21.0' 222 6/8/09 Hom 3/8'' No 26.00 156.73 128.16 28.0

B-15, 21.0'-22.5' 223 6/8/09 Hom No. 4 No 25.20 131.59 107.58 29.1

B-15, 22.5'-24.0' 224 6/8/09 Hom No. 4 No 25.88 142.20 109.26 39.5

B-15, 24.0'-25.5' 225 6/8/09 Hom 3/4'' No 25.63 105.09 98.94 8.4

B-15, 25.5'-27.0' 226 6/8/09 Hom No. 4 No 25.55 116.00 94.66 30.9

B-15, 27.0'-28.5' 227 6/8/09 Hom 3/8'' No 25.91 216.71 185.28 19.7

B-15, 28.5'-30.0' 228 6/8/09 Hom 3/8'' No 20.83 120.57 101.60 23.5

B-15, 30.0'-31.5' 229 6/8/09 Hom 3/8'' No 20.63 110.77 92.15 26.0

B-15, 31.5'-33.0' 230 6/8/09 Hom 3/8'' No 20.66 176.68 142.01 28.6

B-15, 33.0'-34.5' 231 6/8/09 Hom No. 4 Yes 20.98 154.70 128.07 24.9

B-15, 34.5'-36.0' 232 6/8/09 Hom No. 4 No 20.81 128.86 104.78 28.7

B-15, 36.0'-37.5' 233 6/8/09 Hom No. 4 No 20.68 110.02 89.99 28.9

B-15, 37.5'-39.0' 234 6/8/09 Hom No. 4 Yes 20.66 160.13 132.52 24.7

B-15, 39.0'-40.5' 235 6/8/09 Hom No. 4 No 20.73 129.39 106.81 26.2

B-15, 40.5'-42.0' 236 6/8/09 Hom No. 4 Yes 20.67 180.45 146.82 26.7
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Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-15, 42.0'-43.5' 237 6/8/09 Hom 3/8'' No 20.61 126.77 108.33 21.0

B-15, 43.5'-45.0' 238 6/8/09 Hom 3/8'' No 20.74 134.17 116.67 18.2

B-15, 45.0'-46.5' 239 6/8/09 Hom 3/8'' No 20.76 97.70 91.16 9.3

B-15, 47.5'-49.0' 240 6/8/09 Hom No. 4 Yes 20.80 160.51 131.93 25.7

B-15, 50.0'-51.5' 241 6/8/09 Hom No. 4 Yes 20.96 166.88 137.42 25.3

B-15, 52.5'-54.0' 242 6/8/09 Hom No. 4 Yes 20.80 162.72 131.93 27.7

B-15, 55.0'-56.5' 243 6/8/09 Hom No. 4 Yes 20.86 178.99 145.94 26.4

B-15, 57.5'-59.0' 244 6/8/09 Hom 3/4'' No 20.70 195.65 166.56 19.9

B-15, 60.0'-61.5' 245 6/8/09 Hom 3/8'' No 20.98 174.45 151.87 17.3

B-15, 62.5'-64.0' 246 6/8/09 Hom 3/8'' No 20.62 146.71 124.48 21.4

B-15, 65.0'-66.5' 247 6/8/09 Hom 3/4'' No 20.64 193.27 169.08 16.3

B-15, 67.5'-69.0' 248 6/8/09 Hom 3/4'' No 20.64 199.32 176.01 15.0

B-15, 70.0'-71.5' 249 6/8/09 Hom 3/4'' No 20.73 196.16 169.10 18.2

B-15, 72.5'-74.0' 250 6/8/09 Hom 3/4'' No 20.65 129.61 109.71 22.3

B-15, 75.0'-76.5' 251 6/8/09 Hom 3/4'' No 20.58 178.64 151.29 20.9

B-15, 77.5'-79.0' 252 6/8/09 Hom 3/4'' No 20.82 155.21 131.92 21.0

B-15, 80.0'-81.5' 253 6/8/09 Hom 3/8'' No 20.61 35.13 33.40 13.5

B-25, 0.0'-1.5' 254 6/4/09 Hom 3/8'' No 21.39 110.51 95.71 19.9

B-25, 1.5'-3.0' 255 6/4/09 Hom 3/4'' No 22.68 96.84 85.26 18.5

B-25, 3.0'-4.5' 256 6/4/09 Hom 3/8'' No 22.33 113.48 97.55 21.2

B-25, 4.5'-6.0' 257 6/4/09 Hom No. 4 No 22.22 104.84 91.31 19.6

B-25, 6.0'-7.5' 258 6/4/09 Hom 3/8'' No 20.96 102.93 89.61 19.4

B-25, 7.5'-9.0' 259 6/4/09 Hom 3/8'' No 15.00 107.82 91.22 21.8

B-25, 9.0'-10.5' 260 6/4/09 Hom 3/8'' No 17.46 95.10 78.06 28.1

B-25, 10.5'-12.0' 261 6/4/09 Hom No. 4 No 20.95 93.74 80.21 22.8

B-25, 12.0'-13.5' 262 6/4/09 Hom No. 4 No 21.94 88.73 77.77 19.6

B-25, 13.5'-15.0' 263 6/4/09 Hom No. 4 No 14.60 87.10 74.29 21.5

B-25, 15.0'-16.5' 264 6/4/09 Hom 3/8'' No 22.92 99.84 84.29 25.3

B-25, 16.5'-18.0' 265 6/4/09 Hom No. 4 No 21.16 71.73 60.27 29.3

B-25, 18.0'-19.5' 266 6/4/09 Hom No. 4 No 20.89 135.57 110.60 27.8

B-25, 19.5'-21.0' 267 6/3/09 Hom No. 4 No 16.59 98.14 87.55 14.9
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Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-25, 21.0'-22.5' 268 6/3/09 Hom No. 10 Yes 22.44 60.74 48.73 45.7

B-25, 22.5'-24.0' 269 6/3/09 Hom No. 10 Yes 20.63 85.85 62.04 57.5

B-25, 24.0'-25.5' 270 6/3/09 Hom No. 10 Yes 17.65 84.20 60.88 53.9

B-25, 25.5'-27.0' 271 6/3/09 Hom No. 10 Yes 22.50 117.68 86.28 49.2

B-25, 27.0'-28.5' 272 6/3/09 Hom No. 10 Yes 16.30 99.63 73.24 46.3

B-25, 28.5'-30.0' 273 6/3/09 Hom No. 4 No 22.92 90.69 63.38 67.5

B-25, 30.0'-31.5' 274 6/3/09 Hom No. 10 Yes 17.45 74.92 52.82 62.5

B-25, 31.5'-32.7' 275 6/3/09 Hom No. 10 Yes 16.37 57.94 42.63 58.3

B-25, 37.5'-39.0' 276 6/3/09 Hom No. 4 No 22.57 93.42 81.96 19.3

B-25, 39.0'-40.5' 277 6/3/09 Hom No. 4 No 22.12 106.80 89.79 25.1

B-25, 40.5'-42.0' 278 6/3/09 Hom No. 4 No 22.62 110.96 93.51 24.6

B-25, 42.0'-43.5' 279 6/3/09 Hom No. 10 Yes 16.23 101.67 85.53 23.3

B-25, 43.5'-45.0' 280 6/3/09 Hom No. 10 Yes 21.52 138.34 114.06 26.2

B-25, 45.0'-46.5' 281 6/3/09 Hom No. 10 Yes 20.44 108.80 90.22 26.6

B-25, 47.5'-49.0' 282 6/3/09 Hom No. 10 Yes 11.17 111.37 91.29 25.1

B-25, 50.0'-51.5' 283 6/3/09 Hom No. 10 Yes 20.95 121.07 101.73 23.9

B-25, 52.5'-54.0' 284 6/3/09 Hom No. 4 Yes 20.13 150.38 122.32 27.5

B-25, 55.0'-56.5' 285 6/3/09 Hom 3/8'' No 21.96 130.20 108.95 24.4

B-25, 57.5'-59.0' 286 6/3/09 Hom No. 4 No 22.21 130.35 107.61 26.6

B-25, 60.0'-61.5' 287 6/3/09 Hom No. 4 No 20.67 128.69 107.10 25.0

B-25, 62.5'-64.0' 288 6/3/09 Hom 3/4'' No 20.56 117.78 102.54 18.6

B-25, 65.0'-66.5' 289 6/3/09 Hom 3/8'' No 14.66 138.18 118.16 19.3

B-25, 67.5'-69.0' 290 6/3/09 Hom 3/4'' No 21.78 163.02 141.16 18.3

B-25, 70.0'-71.5' 291 6/3/09 Hom 3/4'' No 20.91 144.86 123.80 20.5

B-25, 72.5'-74.0' 292 6/3/09 Hom 3/8'' No 15.48 125.34 106.57 20.6

B-25, 75.0'-76.5' 293 6/3/09 Hom 3/4'' No 21.56 133.93 114.68 20.7

B-25, 10.5'-18.0' 294 6/3/09 Hom No. 4 No 20.76 125.15 106.71 21.5

B-28, 0.0'-1.5' 295 6/9/09 Hom No. 4 Yes 25.89 177.30 164.18 9.5

B-28, 1.5'-3.0' 296 6/9/09 Hom No. 4 Yes 25.78 161.20 144.53 14.0

B-28, 3.0'-4.5' 297 6/9/09 Hom No. 4 No 25.68 131.54 116.21 16.9

B-28, 4.5'-6.0' 298 6/9/09 Hom No. 4 Yes 25.82 153.05 140.54 10.9
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Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-28, 6.0'-7.5' 299 6/9/09 Hom No. 4 Yes 25.65 180.24 159.83 15.2

B-28, 7.5'-9.0' 300 6/9/09 Hom No. 4 Yes 25.85 144.69 126.68 17.9

B-28, 9.0'-10.5' 301 6/9/09 Hom No. 4 Yes 25.71 161.50 142.77 16.0

B-28, 10.5'-12.0' 302 6/9/09 Hom No. 4 Yes 25.60 147.48 133.04 13.4

B-28, 12.0'-13.5' 303 6/9/09 Hom No. 4 Yes 25.77 147.28 135.39 10.8

B-28, 13.5'-15.0' 304 6/9/09 Len No. 4 No 26.03 141.21 125.37 15.9

B-28, 15.0'-16.5' 305 6/9/09 Hom No. 4 Yes 26.07 157.24 135.63 19.7

B-28, 16.5'-18.0' 306 6/9/09 Hom No. 4 No 26.03 134.75 115.42 21.6

B-28, 18.0'-19.5' 307 6/9/09 Hom 3/8'' No 25.34 141.13 121.98 19.8

B-28, 19.5'-21.0' 308 6/9/09 Hom No. 10 Yes 25.89 178.04 130.18 45.9

B-28, 21.0'-22.5' 309 6/9/09 Hom No. 10 Yes 25.98 181.10 138.13 38.3

B-28, 25.0'-26.5' 310 6/9/09 Hom No. 10 Yes 25.55 155.20 124.30 31.3

B-28, 27.5'-29.0' 311 6/9/09 Hom 3/8'' No 26.17 165.08 129.37 34.6

B-28, 30.0'-31.5' 312 6/9/09 Hom No. 4 Yes 25.72 164.44 129.76 33.3

B-28, 32.5'-34.0' 313 6/9/09 Hom No. 4 No 26.04 159.36 125.38 34.2

B-28, 35.0'-36.5' 314 6/9/09 Hom No. 4 No 25.77 154.41 117.05 40.9

B-28, 37.5'-39.0' 315 6/9/09 Hom No. 4 No 25.50 149.69 109.49 47.9

B-28, 40.0'-41.5' 316 6/9/09 Hom No. 10 Yes 25.96 157.48 115.85 46.3

B-28, 42.5'-44.0' 317 6/9/09 Hom No. 10 Yes 26.13 146.62 110.15 43.4

B-28, 45.0'-46.5' 318 6/9/09 Hom No. 10 Yes 25.97 160.06 126.01 34.0

B-28, 47.5'-49.0' 319 6/9/09 Hom No. 10 Yes 25.90 155.00 119.30 38.2

B-28, 50.0'-51.5' 320 6/9/09 Hom No. 10 Yes 25.56 133.70 105.89 34.6

B-28, 52.5'-54.0' 321 6/9/09 Hom No. 10 Yes 25.78 150.62 116.54 37.5

B-28, 55.0'-56.5' 322 6/9/09 Hom No. 10 Yes 26.12 168.75 145.28 19.7

B-28, 57.5'-59.0' 323 6/9/09 Hom No. 4 No 25.89 141.09 121.32 20.7

B-28, 60.0'-61.5' 324 6/9/09 Len No. 4 Yes 26.05 150.93 128.96 21.3

B-28, 62.5'-64.0' 325 6/9/09 Len No. 4 No 26.06 133.89 113.90 22.8

B-28, 65.0'-66.5' 326 6/9/09 Hom No. 4 Yes 25.51 158.95 133.02 24.1

B-28, 67.5'-69.0' 327 6/9/09 Hom No. 10 Yes 25.12 140.07 116.85 25.3

B-28, 70.0'-71.2' 328 6/9/09 Hom No. 10 Yes 25.97 175.65 144.73 26.0

B-32, 0.0'-1.5' 329 6/4/09 Len 3/8'' No 16.54 84.60 77.86 11.0

File: frm_mc_20090529.xls  Sheet:Input

Preparation Date: 2-2008

Revision Date: 4-2008 Stantec Consulting Services Inc.

Laboratory Document

Prepared by : JW

Approved by : TLK



Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-32, 1.5'-3.0' 331 6/4/09 Hom 3/8'' No 16.82 79.21 68.81 20.0

B-32, 3.0'-4.5' 332 6/4/09 Hom 3/4'' No 15.87 89.92 81.37 13.1

B-32, 4.5'-6.0' 333 6/4/09 Hom 3/4'' No 16.56 45.58 41.25 17.5

B-32, 6.0'-7.5' 334 6/4/09 Hom 3/4'' No 22.26 72.92 63.77 22.0

B-32, 7.5'-9.0' 335 6/4/09 Hom 3/4'' No 20.70 68.96 65.86 6.9

B-32, 9.0'-10.5' 336 6/4/09 Hom 3/4'' No 16.97 59.80 53.64 16.8

B-32, 10.5'-12.0' 337 6/4/09 Hom 3/4'' No 23.63 94.93 86.00 14.3

B-32, 12.0'-13.5' 338 6/4/09 Hom 3/8'' No 20.91 87.17 77.29 17.5

B-32, 13.5'-15.0' 339 6/4/09 Hom No. 10 Yes 22.38 74.48 66.42 18.3

B-32, 15.0'-16.5' 340 6/4/09 Hom 3/4'' No 16.94 71.39 61.81 21.4

B-32, 16.5'-18.0' 341 6/4/09 Hom 3/4'' No 16.24 65.20 54.90 26.6

B-32, 18.0'-19.5' 342 6/4/09 Hom No. 4 No 15.66 103.27 75.06 47.5

B-32, 20.0'-21.5' 344 6/4/09 Hom No. 4 No 22.91 83.35 73.89 18.6

B-32, 22.5'-24.0' 345 6/4/09 Hom No. 4 No 16.32 103.85 88.44 21.4

B-32, 25.0'-26.5' 346 6/4/09 Hom No. 4 No 16.16 76.40 57.13 47.0

B-32, 27.5'-29.0' 347 6/4/09 Hom No. 4 No 22.55 94.99 73.95 40.9

B-32, 30.0'-31.5' 348 6/4/09 Hom No. 4 No 21.16 62.53 49.92 43.8

B-32, 32.5'-34.0' 349 6/4/09 Hom No. 4 No 10.81 61.14 52.20 21.6

B-32, 35.0'-36.5' 350 6/4/09 Hom No. 4 No 16.20 69.32 51.92 48.7

B-32, 37.5'-39.0' 351 6/4/09 Hom No. 4 No 22.25 96.16 74.92 40.3

B-32, 40.0'-41.5' 352 6/4/09 Hom No. 4 No 17.30 81.77 62.76 41.8

B-32, 42.5'-44.0' 353 6/4/09 Hom No. 4 No 20.95 112.27 83.93 45.0

B-32, 45.0'-46.5' 354 6/4/09 Hom No. 4 No 22.50 82.82 67.50 34.0

B-32, 47.5'-49.0' 355 6/4/09 Hom No. 4 No 20.90 100.32 76.20 43.6

B-32, 50.0'-51.5' 356 6/4/09 Hom No. 4 No 11.88 86.34 68.40 31.7

B-32, 52.5'-54.0' 357 6/4/09 Hom No. 4 No 16.34 83.81 70.68 24.2

B-32, 55.0'-56.5' 358 6/4/09 Hom No. 4 No 20.46 76.93 65.08 26.6

B-32, 57.5'-59.0' 359 6/4/09 Hom No. 4 No 17.08 79.75 61.83 40.0

B-32, 60.0'-60.4' 360 6/4/09 Hom No. 4 No 17.61 108.97 90.45 25.4

B-33, 0.0'-1.5' 361 6/4/09 Hom 3/8'' No 20.89 137.43 116.90 21.4

B-33, 1.5'-3.0' 362 6/4/09 Hom 3/4'' No 20.94 117.92 97.10 27.3
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Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-33, 3.0'-4.5' 363 6/4/09 Hom 3/4'' No 21.00 174.06 151.68 17.1

B-33, 4.5'-6.0' 364 6/4/09 Hom 3/4'' No 20.95 126.37 110.57 17.6

B-33, 6.0'-7.5' 365 6/4/09 Hom 3/4'' No 20.90 41.37 38.57 15.8

B-33, 7.5'-9.0' 366 6/4/09 Hom 3/8'' No 20.74 122.21 105.86 19.2

B-33, 9.0'-10.5' 367 6/4/09 Hom No. 4 No 20.86 110.87 95.27 21.0

B-33, 10.5'-12.0' 368 6/4/09 Hom No. 4 No 21.04 139.05 117.47 22.4

B-33, 12.0'-13.5' 369 6/4/09 Hom No. 4 Yes 20.84 157.47 134.46 20.3

B-33, 13.5'-15.0' 370 6/4/09 Hom No. 4 No 20.97 128.46 109.16 21.9

B-33, 15.0'-16.5' 371 6/4/09 Hom 3/4'' No 20.98 108.23 91.92 23.0

B-33, 16.5'-18.0' 372 6/4/09 Hom 3/8'' No 20.95 166.11 141.75 20.2

B-33, 18.0'-19.5' 373 6/4/09 Hom 3/4'' No 20.94 155.25 122.26 32.6

B-33, 19.5'-21.0' 374 6/4/09 Hom 3/4'' No 21.10 116.78 103.03 16.8

B-33, 21.0'-22.5' 375 6/4/09 Hom No. 10 Yes 20.73 184.01 128.57 51.4

B-33, 22.5'-24.0' 376 6/4/09 Hom No. 10 Yes 20.94 109.34 78.25 54.2

B-33, 24.0'-25.5' 377 6/4/09 Hom No. 4 No 21.01 120.13 93.79 36.2

B-33, 25.5'-27.0' 378 6/4/09 Hom No. 10 Yes 20.85 127.25 99.25 35.7

B-33, 27.0'-28.5' 379 6/4/09 Hom No. 4 No 21.08 134.35 100.82 42.0

B-33, 28.5'-30.0' 380 6/4/09 Hom 3/4'' No 20.98 102.93 80.11 38.6

B-33, 30.0'-31.5' 382 6/4/09 Hom 3/8'' No 20.82 136.14 113.88 23.9

B-33, 31.5'-33.0' 383 6/4/09 Hom 3/8'' No 20.75 84.40 71.44 25.6

B-33, 33.0'-34.5' 384 6/4/09 Hom 3/8'' No 20.58 125.47 110.46 16.7

B-33, 34.5'-36.0' 385 6/4/09 Hom No. 4 No 20.65 130.25 113.60 17.9

B-33, 36.0'-37.5' 386 6/4/09 Hom No. 4 No 20.89 133.54 108.31 28.9

B-33, 37.5'-39.0' 387 6/4/09 Hom No. 4 No 21.15 127.57 107.35 23.5

B-33, 39.0'-40.5' 388 6/4/09 Hom No. 4 Yes 20.83 169.95 141.51 23.6

B-33, 40.5'-41.2' 389 6/4/09 Hom 3/8'' No 21.00 124.70 104.16 24.7

B-33, 42.0'-42.2' 390 6/4/09 Hom No. 4 No 20.62 124.37 115.35 9.5

B-33, 43.5'-43.6' 391 6/4/09 Hom No. 4 No 20.79 88.64 84.21 7.0

B-36, 0.0'-1.5' 392 6/3/09 Hom No. 4 No 21.57 124.26 112.24 13.3

B-36, 1.5'-3.0' 393 6/3/09 Hom 3/8'' No 17.17 102.95 85.85 24.9

B-36, 3.0'-4.5' 394 6/3/09 Hom 3/8'' No 16.79 96.46 87.78 12.2
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Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-36, 4.5'-6.0' 395 6/3/09 Hom 3/8'' No 14.93 166.26 112.02 55.9

B-36, 6.0'-7.5' 396 6/3/09 Hom 3/8'' No 22.96 129.41 115.23 15.4

B-36, 7.5'-9.0' 397 6/3/09 Hom 3/8'' No 16.30 97.28 90.35 9.4

B-36, 9.0'-10.5' 398 6/3/09 Hom 3/8'' No 20.64 126.41 116.68 10.1

B-36, 10.5'-12.0' 399 6/3/09 Hom 3/4'' No 20.48 124.00 113.67 11.1

B-36, 12.0'-13.5' 400 6/3/09 Hom 3/8'' No 20.46 108.03 96.30 15.5

B-36, 13.5'-15.0' 401 6/3/09 Hom 3/8'' No 14.89 101.37 91.64 12.7

B-36, 15.0'-16.5' 402 6/3/09 Hom 3/8'' No 17.21 76.98 71.16 10.8

B-36, 16.5'-18.0' 403 6/4/09 Hom 3/8'' No 22.47 151.98 138.94 11.2

B-36, 18.0'-19.5' 404 6/4/09 Hom 3/8'' No 15.41 106.69 95.20 14.4

B-36, 19.5'-21.0' 405 6/4/09 Hom 3/8'' No 11.80 84.53 62.65 43.0

B-36, 21.0'-22.5' 406 6/4/09 Hom No. 4 No 15.91 95.41 75.17 34.2

B-36, 22.5'-24.0' 407 6/4/09 Hom 3/8'' No 16.96 76.14 59.10 40.4

B-36, 24.0'-25.5' 408 6/4/09 Hom No. 4 No 16.17 94.43 70.34 44.5

B-36, 25.5'-27.0' 409 6/4/09 Hom No. 4 No 21.98 106.01 81.23 41.8

B-36, 27.5'-29.0' 410 6/4/09 Hom No. 10 Yes 17.00 100.47 74.49 45.2

B-36, 30.0'-31..5' 411 6/4/09 Hom No. 10 Yes 17.11 96.94 71.37 47.1

B-36, 32.5'-34.0' 412 6/4/09 Hom 3/8'' No 17.44 88.87 66.02 47.0

B-36, 35.0'-36.5' 413 6/4/09 Hom No. 10 Yes 22.19 80.46 61.54 48.1

B-36, 37.5'-39.0' 414 6/4/09 Hom No. 10 Yes 20.48 82.40 62.51 47.3

B-36, 40.0'-41.5' 415 6/4/09 Hom No. 10 Yes 22.64 71.09 54.31 53.0

B-36, 42.5'-44.0' 416 6/4/09 Hom No. 10 Yes 16.10 77.34 59.39 41.5

B-36, 45.0'-46.5' 417 6/4/09 Hom No. 10 Yes 20.72 93.63 69.91 48.2

B-36, 47.5'-49.0' 418 6/4/09 Hom 3/8'' No 15.07 80.88 67.80 24.8

B-36, 50.0'-50.8' 419 6/4/09 Hom 3/8'' No 21.00 80.65 68.33 26.0

B-37, 0.0'-1.5' 420 6/4/09 Hom 3/8'' No 21.34 97.04 85.50 18.0

B-37, 1.5'-3.0' 421 6/4/09 Hom 3/4'' No 14.89 86.80 73.55 22.6

B-37, 3.0'-4.5' 422 6/4/09 Hom 3/8'' No 16.46 72.96 61.25 26.1

B-37, 4.5'-6.0' 423 6/4/09 Hom 3/8'' No 22.42 78.80 68.30 22.9

B-37, 6.0'-7.5' 424 6/4/09 Hom 3/8'' No 20.83 91.88 80.06 20.0

B-37, 7.5'-9.0' 426 6/4/09 Hom 3/8'' No 22.06 92.49 78.56 24.7
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Moisture Content of Soil
ASTM D 2216 

Project Name Geotechnical Exploration for Cumberland Dry Ash Stack/Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-37, 9.0'-10.5' 427 6/4/09 Hom 3/8'' No 14.94 66.83 57.22 22.7

B-37, 10.5'-12.0' 428 6/4/09 Hom 3/8'' No 16.65 86.37 73.74 22.1

B-37, 12.0'-13.5' 429 6/4/09 Hom 3/8'' No 22.76 86.48 75.67 20.4

B-37, 13.5'-15.0' 430 6/4/09 Hom No. 4 No 20.21 80.90 68.35 26.1

B-37, 15.0'-16.5' 431 6/4/09 Hom 3/8'' No 16.35 56.08 48.21 24.7

B-37, 16.5'-18.0' 432 6/4/09 Hom 3/4'' No 20.70 75.99 66.30 21.3

B-37, 18.0'-19.5' 433 6/4/09 Hom 3/8'' No 16.58 99.12 83.71 23.0

B-37, 19.5'-21.0' 434 6/4/09 Hom 3/8'' No 22.97 106.65 88.54 27.6

B-37, 21.0'-22.5' 435 6/4/09 Hom No. 10 Yes 17.42 67.69 51.37 48.1

B-37, 22.5'-24.0' Little Recovery 436 6/8/09

B-37, 24.0'-25.5' 437 6/4/09 Hom No. 4 No 16.49 100.37 67.04 65.9

B-37, 25.5'-27.0' 438 6/4/09 Hom No. 4 No 22.55 132.40 101.60 39.0

B-37, 27.0'-28.5' 439 6/4/09 Hom No. 10 Yes 20.99 154.22 110.47 48.9

B-37, 28.5'-30.0' 440 6/4/09 Hom 3/4'' No 20.96 142.61 117.87 25.5

B-37, 30.0'-31.5' 441 6/4/09 Hom No. 4 No 20.99 140.46 118.07 23.1

B-37, 31.5'-33.0' 442 6/4/09 Hom 3/8'' No 20.67 152.62 126.10 25.2

B-37, 33.0'-33.4' 443 6/4/09 Hom 3/4'' No 20.86 100.76 83.62 27.3
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF - TVA Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-35      1, 0.0'-1.5' 444 6/15/09 Hom 3/8'' No 21.39 41.12 39.83 7.0

B-35      2, 1.5'-3.0' 446 6/15/09 Hom 3/8'' No 22.33 42.52 41.03 8.0

B-35      3, 3.0'-4.5' 447 6/15/09 Hom 3/8'' No 15.93 35.02 33.58 8.2

B-35      4, 4.5'-6.0' 448 6/15/09 Hom 3/8'' No 21.29 40.90 38.64 13.0

B-35      5, 6.0'-7.5' 449 6/15/09 Hom 3/8'' No 17.57 40.42 37.79 13.0

B-35      6, 7.5'-9.0' 450 6/15/09 Hom 3/8'' No 21.02 44.73 42.39 10.9

B-35      7, 9.0'-10.5' 451 6/15/09 Hom 3/8'' No 20.86 41.83 39.61 11.8

B-35      8, 10.5'-12.0' 452 6/15/09 Hom 3/8'' No 15.87 31.70 30.70 6.7

B-35      9, 12.0'-13.5' 453 6/15/09 Hom 3/8'' No 16.07 43.91 42.00 7.4

B-35      10, 13.5'-15.0' 454 6/15/09 Hom 3/8'' No 10.92 32.94 31.68 6.1

B-35      11, 15.0'-16.5' 455 6/15/09 Hom 3/8'' No 20.97 42.53 40.81 8.7

B-35      12, 16.5'-18.0' 456 6/15/09 Hom 3/8'' No 16.50 30.69 29.59 8.4

B-35      13, 18.0'-19.5' 457 6/15/09 Hom 3/8'' No 22.35 43.15 41.13 10.8

B-35      14, 19.5'-21.0' 458 6/15/09 Hom 3/8'' No 23.57 46.13 43.16 15.2

B-35      15, 21.0'-22.5' 459 6/15/09 Hom 3/8'' No 21.19 43.97 40.10 20.5

B-35      16, 22.5'-24.0' 460 6/15/09 Hom 3/8'' No 16.56 40.05 35.44 24.4

B-35      17, 24.0'-25.5' 461 6/15/09 Hom 3/8'' No 20.80 50.79 44.26 27.8

B-35      18, 25.5'-27.0' 462 6/15/09 Hom 3/8'' No 16.28 46.16 40.10 25.4

B-35      19, 27.0'-28.5' 463 6/15/09 Hom 3/8'' No 16.44 39.96 33.87 34.9

B-35      20, 28.5'-30.0' 464 6/15/09 Hom 3/8'' No 15.18 36.54 32.99 19.9

B-35      21, 30.0'-31.5' 465 6/15/09 Hom 3/8'' No 17.05 38.27 34.99 18.3

B-35      22, 31.5'-33.0' 466 6/15/09 Hom 3/8'' No 22.98 64.11 55.46 26.6

B-35      23, 33.0'-34.5' 467 6/15/09 Hom 3/8'' No 22.26 50.60 41.70 45.8

B-35      24, 34.5'-36.0' 468 6/15/09 Hom 3/8'' No 16.61 41.75 34.56 40.1

B-35      25, 36.0'-37.5' 469 6/15/09 Hom 3/8'' No 16.80 38.41 31.64 45.6

B-35      26, 37.5'-39.0' 470 6/15/09 Hom 3/8'' No 22.14 46.12 39.44 38.6

B-35      27, 39.0'-40.5' 471 6/15/09 Hom 3/8'' No 20.43 47.20 39.68 39.1

B-35      28, 40.5'-42.0' 472 6/15/09 Hom 3/8'' No 15.40 41.35 32.55 51.3
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF - TVA Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-35      29, 42.0'-43.5' 473 6/15/09 Hom 3/8'' No 22.75 52.78 43.86 42.3

B-35      30, 43.5'-45.0' 474 6/15/09 Hom 3/8'' No 17.60 46.58 38.74 37.1

B-35      31, 45.0'-46.5' 475 6/15/09 Hom 3/8'' No 17.12 39.41 32.50 44.9

B-35      32, 46.5'-48.0' 476 6/15/09 Hom 3/8'' No 11.99 33.86 28.41 33.2

B-35      33, 48.0'-49.5' 477 6/15/09 Hom 3/8'' No 17.82 36.11 30.34 46.1

B-35      34, 49.5'-51.0' 478 6/15/09 Hom 3/8'' No 14.88 40.58 30.48 64.7

B-35      35, 51.0'-52.5' 479 6/15/09 Hom 3/8'' No 20.21 40.94 35.16 38.7

B-35      36, 52.5'-54.0' 480 6/15/09 Hom 3/8'' No 23.41 66.03 53.00 44.0

B-35      37, 54.0'-55.5' 481 6/15/09 Hom 3/8'' No 16.58 40.51 32.67 48.7

B-35      38, 55.5'-57.0' 482 6/15/09 Hom 3/8'' No 17.22 35.63 30.17 42.2

B-35      39, 57.0'-58.5' 483 6/15/09 Hom 3/8'' No 18.15 40.45 32.88 51.4

B-35      40, 58.5'-60.0' 484 6/15/09 Hom 3/8'' No 14.94 40.01 30.82 57.9

B-35      41, 60.0'-61.5' 485 6/15/09 Hom 3/8'' No 21.34 53.20 40.83 63.5

B-35      42, 61.5'-63.0' 486 6/15/09 Hom 3/8'' No 17.10 46.43 40.82 23.7

B-35      43, 65.0'-66.5' 487 6/15/09 Hom 3/8'' No 14.90 45.35 36.22 42.8

B-2       1, 0.0'-1.5' 488 6/15/09 Hom 3/8'' No 22.96 46.30 42.26 20.9

B-2       2, 1.5'-3.0' 489 6/15/09 Hom 3/8'' No 16.74 36.94 34.89 11.3

B-2       3, 3.0'-4.5' 490 6/15/09 Hom 3/8'' No 20.69 44.77 42.81 8.9

B-2       4, 4.5'-6.0' 492 6/15/09 Hom 3/8'' No 16.47 30.99 28.41 21.6

B-2       5, 7.5'-9.0' 493 6/15/09 Hom 3/8'' No 22.39 45.32 43.56 8.3

B-2       6, 10.0'-11.5' 494 6/15/09 Hom 3/8'' No 22.07 44.03 42.20 9.1

B-2       7, 12.5'-14.0' 495 6/15/09 Hom 3/8'' No 22.77 48.84 41.61 38.4

B-2       8, 15.0'-16.5' 496 6/15/09 Hom 3/8'' No 20.83 40.72 36.37 28.0

B-2       9, 17.5'-19.0' 497 6/15/09 Hom 3/8'' No 22.43 55.37 47.77 30.0

B-2       10, 20.0'-21.5' 498 6/15/09 Hom 3/8'' No 20.96 48.13 41.78 30.5

B-2       11, 22.5'-24.0' 499 6/15/09 Hom 3/8'' No 16.75 43.35 35.90 38.9

B-2       12, 25.0'-26.5' 500 6/15/09 Hom 3/8'' No 16.36 52.37 44.32 28.8

B-2       13, 27.5'-29.0' 501 6/15/09 Hom 3/8'' No 21.40 66.41 55.96 30.2

B-2       14, 30.0'-31.5' 502 6/15/09 Hom 3/8'' No 17.44 44.70 38.14 31.7

B-2       15, 32.5'-34.0' 503 6/15/09 Hom 3/8'' No 22.97 50.82 45.80 22.0

B-2       16, 35.0'-36.5' 504 6/16/09 Hom 3/8'' No 22.69 55.38 50.36 18.1
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF - TVA Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-2       17, 37.5'-39.0' 505 6/16/09 Hom 3/8'' No 15.01 50.66 42.94 27.6

B-2       18, 40.0'-41.5' 506 6/16/09 Hom 3/8'' No 22.21 46.82 39.78 40.1

B-2       19, 42.5'-44.0' 507 6/16/09 Hom 3/8'' No 20.96 68.85 57.52 31.0

B-2       20, 45.0'-46.5' 508 6/16/09 Hom 3/8'' No 14.63 42.59 34.16 43.2

B-2       21, 47.5'-49.0' 509 6/16/09 Hom 3/8'' No 21.96 54.60 41.87 63.9

B-2       22, 50.0'-51.5' 510 6/16/09 Hom 3/8'' No 20.96 63.37 49.22 50.1

B-2       23, 52.5'-54.0' 511 6/16/09 Hom 3/8'' No 22.70 54.60 47.94 26.4

B-2       24, 55.0'-56.5' 513 6/16/09 Hom 3/8'' No 21.89 55.59 48.74 25.5

B-2       25, 57.5'-59.0' 514 6/16/09 Hom 3/8'' No 22.81 57.69 50.36 26.6

B-2       26, 60.0'-61.5' 515 6/16/09 Hom 3/8'' No 17.36 39.45 34.82 26.5

B-2       27, 62.5'-64.0' 516 6/16/09 Hom 3/8'' No 18.52 39.40 35.05 26.3

B-2       28, 65.0'-66.5' 517 6/16/09 Hom 3/8'' No 21.15 43.85 38.74 29.1

B-2       29, 67.5'-69.0' 518 6/16/09 Hom 3/8'' No 22.14 46.48 41.24 27.4

B-2       30, 70.0'-71.5' 519 6/16/09 Hom 3/8'' No 23.92 50.50 44.00 32.4

B-2       31, 72.5'-74.0' 520 6/16/09 Hom 3/4'' No 16.72 41.66 36.31 27.3

B-2       32, 75.0'-76.5' 521 6/16/09 Hom 3/4'' No 21.50 50.32 43.90 28.7

B-2       33, 77.5'-79.0' 522 6/16/09 Hom 3/8'' No 16.62 56.50 48.09 26.7

B-2       34, 80.0'-81.5' 523 6/16/09 Hom 3/4'' No 22.08 51.87 46.82 20.4

B-2       35, 82.5'-84.0' 524 6/16/09 Hom 3/8'' No 16.22 47.58 42.27 20.4

B-2       36, 85.0'-86.5' 525 6/16/09 Hom 3/8'' No 20.44 47.99 41.39 31.5

B-2       37, 87.5'-89.0' 526 6/16/09 Hom 3/4'' No 22.70 73.61 66.79 15.5

B-2       38, 90.0'-91.5' 527 6/16/09 Hom 3/4'' No 20.97 59.64 53.76 17.9

B-2       39, 92.5'-94.0' 528 6/16/09 Hom 3/4'' No 22.70 68.92 59.20 26.6

B-2       40, 95.0'-96.5' 529 6/16/09 Hom 3/4'' No 20.62 49.66 44.26 22.8

B-2       41, 97.5'-99.0' 530 6/16/09 Hom 3/8'' No 20.69 53.15 45.65 30.0

B-2       42, 102.0'-103.0' 531 6/16/09 Hom 3/8'' No 22.17 87.63 73.68 27.1

B-2       43, 103.6'-103.9' 532 6/16/09 Hom 3/4'' No 20.30 55.72 51.18 14.7

B-24     1, 0.0'-1.5' 533 6/16/09 Hom 3/8'' No 22.29 48.89 46.35 10.6

B-24     2, 1.5'-3.0' 534 6/16/09 Hom 3/8'' No 22.40 55.46 50.80 16.4

B-24     3, 3.0'-4.5' 535 6/17/09 Hom 3/8'' No 20.32 49.21 45.12 16.5

B-24     4, 4.5'-6.0' 537 6/17/09 Hom 3/8'' No 20.69 57.75 55.37 6.9
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF - TVA Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-24     5, 6.0'-7.5' 538 6/17/09 Hom 3/8'' No 20.62 56.64 51.68 16.0

B-24     6, 7.5'-9.0' 539 6/17/09 Hom 3/4'' No 20.44 50.83 48.46 8.5

B-24     7, 9.0'-10.5' 540 6/17/09 Hom 3/4'' No 22.13 49.61 45.53 17.4

B-24     8, 10.5'-12.0' 541 6/17/09 Hom 3/8'' No 21.52 52.95 49.53 12.2

B-24     9, 12.0'-13.5' 542 6/17/09 Hom 3/4'' No 20.96 36.28 33.48 22.4

B-24     10, 13.5'-15.0' 543 6/17/09 Hom 3/4'' No 16.25 34.58 31.10 23.4

B-24     11, 15.0'-16.5' 544 6/17/09 Hom 1 1/2'' No 18.21 40.55 37.06 18.5

B-24     12, 16.5'-18.0' 545 6/17/09 Hom 3/8'' No 21.14 54.12 49.63 15.8

B-24     13, 18.0'-19.5' 546 6/17/09 Hom 3/4'' No 22.25 43.06 39.89 18.0

B-24     14, 19.5'-21.0' 547 6/17/09 Hom 3/8'' No 21.76 58.53 53.42 16.1

B-24     15, 21.0'-22.5' 548 6/17/09 Hom 3/4'' No 22.54 54.70 49.05 21.3

B-24     16, 22.5'-24.0' 549 6/17/09 Hom 3/4'' No 16.90 51.49 45.44 21.2

B-24     17, 24.0'-25.5' 550 6/17/09 Hom 3/8'' No 23.68 44.53 37.94 46.2

B-24     18, 25.5'-27.0' 551 6/17/09 Hom 3/8'' No 22.63 48.39 39.12 56.2

B-24     19, 27.0'-28.5' 553 6/17/09 Hom 3/8'' No 21.46 44.61 36.56 53.3

B-24     20, 28.5'-30.0' 554 6/17/09 Hom 3/8'' No 14.66 39.62 30.93 53.4

B-24     21, 30.0'-31.5' 555 6/17/09 Hom 3/8'' No 16.79 43.26 35.56 41.0

B-24     22, 31.5'-33.0' 556 6/17/09 Hom 3/8'' No 22.83 45.43 37.98 49.2

B-24     23, 33.0'-34.5' 557 6/17/09 Hom 3/8'' No 22.65 50.45 41.12 50.5

B-24     24, 35.0'-36.5' 558 6/17/09 Hom 3/8'' No 16.60 38.94 32.16 43.6

B-24     25, 37.5'-39.0' 559 6/17/09 Hom 3/8'' No 22.00 47.76 40.44 39.7

B-24     26, 40.0'-41.5' 560 6/17/09 Hom 3/8'' No 22.11 49.57 42.18 36.8

B-24     27, 42.5'-44.0' 561 6/17/09 Hom 3/8'' No 22.33 50.14 40.77 50.8

B-24     28, 45.0'-46.5' 562 6/17/09 Hom 3/8'' No 23.29 57.20 47.34 41.0

B-24     29, 47.5'-49.0' 563 6/17/09 Hom 3/8'' No 17.85 37.37 31.87 39.2

B-24     30, 50.0'-51.5' 564 6/17/09 Hom 3/8'' No 21.44 54.40 45.08 39.4

B-24     31, 52.5'-54.0' 565 6/17/09 Hom 3/8'' No 23.07 48.34 37.98 69.5

B-24     32, 55.0'-56.5' 566 6/17/09 Hom 3/8'' No 16.70 58.71 50.94 22.7

B-24     33, 57.5'-59.0' 567 6/17/09 Hom 3/8'' No 15.23 39.06 34.29 25.0

B-24     34, 60.0'-61.5' 568 6/17/09 Hom 3/8'' No 16.69 45.52 39.80 24.8

B-24     35, 62.5'-64.0' 569 6/17/09 Hom 3/8'' No 15.48 50.09 43.18 24.9
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF - TVA Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-24     36, 65.0'-66.5' 570 6/17/09 Hom 3/8'' No 20.71 56.82 49.69 24.6

B-24     37, 67.5'-69.0' 571 6/17/09 Hom 3/8'' No 22.34 65.48 57.74 21.9

B-24     38, 70.0'-71.5' 572 6/17/09 Hom 3/8'' No 16.74 51.11 45.50 19.5

B-24     39, 72.5'-74.0' 573 6/17/09 Hom 3/8'' No 22.77 68.50 58.99 26.3

B-24     40, 75.0'-76.5' 574 6/17/09 Hom 3/4'' No 22.59 67.84 59.02 24.2

B-24     41, 77.5'-79.0' 575 6/17/09 Hom 3/4'' No 22.97 47.91 43.04 24.3

B-24     42, 80.0'-81.5' 576 6/17/09 Hom 3/4'' No 21.83 61.43 55.50 17.6

B-24     43, 82.5'-84.0' 577 6/17/09 Hom 3/4'' No 16.50 60.03 52.71 20.2

B-24     44, 85.0'-86.5' 578 6/17/09 Hom 1 1/2'' No 15.60 59.65 50.47 26.3

B-24     45, 87.5'-89.0' 579 6/17/09 Hom 1 1/2'' No 22.06 65.24 58.61 18.1

B-24     46, 90.0'-90.4' 580 6/17/09 Hom 1 1/2'' No 23.51 58.77 53.75 16.6

B-4         1, 0.0'-1.5' 581 6/17/09 Hom 3/8'' No 17.10 48.85 45.74 10.9

B-4         2, 1.5'-3.0' 583 6/17/09 Hom 3/8'' No 20.82 43.64 41.83 8.6

B-4         3, 3.0'-4.5' 584 6/17/09 Hom 3/8'' No 17.20 39.58 37.89 8.2

B-4         4, 4.5'-6.0' 585 6/17/09 Hom 3/8'' No 11.99 27.30 25.98 9.4

B-4         5, 6.0'-7.5' 586 6/17/09 Hom 3/8'' No 14.94 31.60 27.82 29.3

B-4         6, 7.5'-9.0' 587 6/17/09 Hom 3/8'' No 18.14 36.86 28.73 76.8

B-4         7, 9.0'-10.5' 588 6/17/09 Hom 3/8'' No 16.48 39.55 31.86 50.0

B-4         8, 10.5'-12.0' 589 6/17/09 Hom 3/8'' No 17.23 36.29 29.95 49.8

B-4         9, 12.0'-13.5' 590 6/17/09 Hom 3/8'' No 16.75 33.85 28.51 45.4

B-4         10, 13.5'-15.0' 591 6/17/09 Hom 3/8'' No 22.89 64.86 48.22 65.7

B-4         11, 15.0'-16.5' 592 6/17/09 Hom 3/8'' No 16.64 51.69 41.66 40.1

B-4         12, 16.5'-18.0' 593 6/17/09 Hom 3/8'' No 22.18 56.45 46.29 42.1

B-4         13, 18.0'-19.5' 594 6/17/09 Hom 3/8'' No 20.22 59.23 48.23 39.3

B-4         14, 19.5'-21.0' 595 6/17/09 Hom 3/8'' No 17.94 56.07 45.03 40.8

B-4         15, 21.0'-22.5' 596 6/17/09 Hom 3/8'' No 17.90 48.99 40.45 37.9

B-4         16, 22.5'-24.0' 597 6/17/09 Hom 3/8'' No 16.59 47.05 38.25 40.6

B-4         17, 24.0'-25.5' 598 6/17/09 Hom 3/8'' No 20.49 51.99 42.44 43.5

B-4         18, 25.5'-27.0' 599 6/17/09 Hom 3/8'' No 23.01 54.16 44.46 45.2

B-4         19, 27.0'-28.5' 600 6/17/09 Hom 3/8'' No 16.30 44.22 35.99 41.8

B-4         20, 28.5'-30.0' 601 6/17/09 Hom 3/8'' No 20.84 61.06 47.88 48.7
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF - TVA Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-4         21, 30.0'-31.5' 602 6/17/09 Hom 3/8'' No 16.99 40.42 32.63 49.8

B-4         22, 31.5'-33.0' 603 6/17/09 Hom 3/8'' No 15.12 50.56 40.09 41.9

B-4         23, 33.0'-34.5' 604 6/17/09 Hom 3/8'' No 16.84 47.59 38.32 43.2

B-4         24, 34.5'-36.0' 605 6/17/09 Hom 3/8'' No 22.26 53.70 44.02 44.5

B-4         25, 36.0'-37.5' 606 6/17/09 Hom 3/8'' No 20.90 56.00 46.37 37.8

B-4         26, 37.5'-39.0' 607 6/17/09 Hom 3/8'' No 16.48 38.17 31.44 45.0

B-4         27, 39.0'-40.5' 608 6/17/09 Hom 3/8'' No 15.86 45.09 36.81 39.5

B-4         28, 40.5'-42.0' 609 6/17/09 Hom 3/8'' No 21.20 41.55 36.33 34.5

B-4         29, 42.0'-43.5' 610 6/17/09 Hom 3/8'' No 10.90 31.96 25.51 44.1

B-4         30, 43.5'-45.0' 612 6/17/09 Hom 3/8'' No 16.00 42.09 36.01 30.4

B-4         31, 45.0'-46.5' 613 6/17/09 Hom 3/8'' No 22.36 51.14 44.69 28.9

B-4         32, 47.5'-49.0' 614 6/17/09 Hom 3/8'' No 22.29 49.14 42.96 29.9

B-4         33, 50.0'-51.5' 615 6/17/09 Hom 3/8'' No 23.44 51.26 45.85 24.1

B-4         34, 52.5'-54.0' 616 6/17/09 Hom 3/8'' No 21.04 41.38 37.55 23.2

B-4         35, 55.0'-56.5' 617 6/17/09 Hom 3/8'' No 21.67 46.81 41.50 26.8

B-4         36, 57.5'-59.0' 618 6/17/09 Hom 3/8'' No 20.70 55.21 47.89 26.9

B-4         37, 60.0'-61.5' 619 6/17/09 Hom 3/8'' No 21.23 73.77 62.13 28.5

B-4         38, 62.5'-64.0' 620 6/17/09 Hom 3/8'' No 17.72 61.18 51.81 27.5

B-4         39, 65.0'-66.5' 621 6/17/09 Hom 3/8'' No 16.50 58.63 49.52 27.6

B-4         40, 67.5'-69.0' 622 6/17/09 Hom 3/8'' No 22.34 71.77 63.10 21.3

B-4         41, 70.0'-71.5' 623 6/17/09 Hom 3/8'' No 22.99 62.96 57.36 16.3

B-4         42, 72.5'-74.0' 624 6/17/09 Hom 3/8'' No 22.94 76.05 67.23 19.9

B-4         43, 75.0'-76.5' 625 6/17/09 Hom 3/8'' No 16.16 61.88 54.71 18.6

B-4         44, 77.5'-78.3' 626 6/17/09 Hom 3/8'' No 17.36 51.90 44.75 26.1

B-29, 0.0'-1.5' 627 6/18/09 Hom 3/4'' No 20.92 147.15 124.56 21.8

B-29, 1.5'-3.0' 628 6/18/09 Hom 3/4'' No 21.01 114.05 99.48 18.6

B-29, 3.0'-4.5' 629 6/18/09 Hom 3/4'' No 20.72 163.46 135.19 24.7

B-29, 4.5'-6.0' 630 6/18/09 Hom 3/4'' No 20.88 171.71 142.33 24.2

B-29, 6.0'-7.5' 631 6/18/09 Hom 3/4'' No 21.00 183.49 157.95 18.6

B-29, 7.5'-9.0' 632 6/18/09 Hom 3/4'' No 20.96 162.43 136.80 22.1

B-29, 9.0'-10.5' 633 6/18/09 Hom 3/4'' No 20.87 177.44 153.97 17.6
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF - TVA Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-29, 10.5'-12.0' 634 6/18/09 Hom 3/4'' No 20.73 180.19 153.99 19.7

B-29, 12.0'-13.5' 635 6/18/09 Hom 3/4'' No 21.05 140.53 107.34 38.5

B-29, 13.5'-15.0' 636 6/18/09 Hom 3/4'' No 20.70 147.03 129.99 15.6

B-29, 15.0'-16.5' 637 6/18/09 Hom 3/4'' No 20.62 140.58 121.65 18.7

B-29, 16.5'-18.0' 638 6/18/09 Hom 3/8'' No 20.96 188.72 157.71 22.7

B-29, 18.0'-19.5' 639 6/18/09 Hom 3/8'' No 20.69 123.25 102.09 26.0

B-29, 19.5'-21.0' 640 6/18/09 Hom No. 4 Yes 20.67 165.11 122.55 41.8

B-29, 21.0'-22.5' 641 6/18/09 Hom No. 4 Yes 20.62 183.21 131.09 47.2

B-29, 22.5'-24.0' 642 6/18/09 Hom No. 4 No 20.79 168.45 117.98 51.9

B-29, 24.0'-25.5' 643 6/18/09 Hom No. 4 Yes 20.64 172.52 125.44 44.9

B-29, 25.5'-27.0' 644 6/18/09 Hom No. 4 No 20.72 164.22 116.86 49.3

B-29, 27.0'-28.5' 645 6/18/09 Hom 3/8'' No 21.12 114.99 95.24 26.6

B-29, 28.5'-30.0' 646 6/18/09 Hom No. 4 No 20.85 136.19 114.75 22.8

B-29, 30.0'-31.5' 647 6/18/09 Hom No. 4 No 20.63 122.48 97.82 31.9

B-29, 31.5'-33.0' 648 6/18/09 Hom No. 4 No 20.79 86.24 70.51 31.6

B-29, 35.0'-36.5' 649 6/18/09 Hom 3/8'' No 20.88 207.56 166.65 28.1

B-29, 37.5'-39.0' 650 6/18/09 Hom 3/8'' No 20.64 164.69 141.26 19.4

B-29, 40.0'-41.5' 651 6/18/09 Hom 3/8'' No 26.05 211.66 176.29 23.5

B-29, 42.5'-44.0' 652 6/18/09 Hom No. 4 Yes 25.77 182.62 150.17 26.1

B-29, 45.0'-46.5' 653 6/18/09 Hom No. 4 Yes 25.74 187.75 156.78 23.6

B-29, 47.5'-49.0' 654 6/18/09 Hom No. 4 Yes 26.03 218.14 181.57 23.5

B-29, 50.0'-51.5' 655 6/18/09 Hom No. 4 Yes 25.98 277.11 224.16 26.7

B-29, 52.5'-54.0' 656 6/18/09 Hom No. 4 Yes 26.16 250.92 181.23 44.9

B-29, 55.0'-55.8' 657 6/18/09 Hom No. 4 No 25.82 118.78 102.21 21.7
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Gypsum Disposal Area and Dry Ash Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-19, 0.0'-1.5' 658 6/18/09 Hom 3/8'' No 25.59 168.76 156.27 9.6

B-19, 1.5'-3.0' 659 6/18/09 Hom 3/4'' No 26.14 197.18 180.00 11.2

B-19, 3.0'-4.5' 660 6/18/09 Hom 3/4'' No 25.79 241.00 219.80 10.9

B-19, 4.5'-6.0' 661 6/18/09 Hom 3/4'' No 25.15 180.55 154.21 20.4

B-19, 6.0'-7.5' 662 6/18/09 Hom 3/4'' No 25.93 208.85 182.01 17.2

B-19, 7.5'-9.0' 664 6/18/09 Hom 3/4'' No 25.99 208.52 186.20 13.9

B-19, 9.0'-10.5' 665 6/18/09 Hom 3/4'' No 26.09 186.84 154.89 24.8

B-19, 10.5'-12.0' 666 6/18/09 Hom 3/8'' No 26.18 196.37 165.51 22.1

B-19, 12.0'-13.5' 667 6/18/09 Hom 3/4'' No 25.82 186.22 159.55 19.9

B-19, 13.5'-15.0' 668 6/18/09 Hom 3/4'' No 25.92 198.01 164.56 24.1

B-19, 15.0'-16.5' 669 6/18/09 Hom 3/4'' No 26.08 136.33 119.11 18.5

B-19, 16.5'-18.0'     NO RECOVERY 670 7/8/09

B-19, 18.0'-19.5' 671 6/18/09 Hom 3/4'' No 26.15 139.51 121.84 18.5

B-19, 19.5'-21.0' 672 6/18/09 Hom 1 1/2'' No 20.85 44.87 40.22 24.0

B-19, 21.0'-22.5' 673 6/18/09 Hom 3/4'' No 20.65 166.87 149.38 13.6

B-19, 22.5'-24.0' 674 6/18/09 Hom 3/4'' No 20.98 141.41 122.51 18.6

B-19, 24.0'-25.5' 675 6/18/09 Hom 1 1/2'' No 20.76 38.90 35.96 19.3

B-19, 25.5'-27.0' 676 6/18/09 Hom 1 1/2'' No 20.86 40.65 37.57 18.4

B-19, 27.0'-28.5' 677 6/18/09 Hom No. 4 No 20.72 152.18 120.10 32.3

B-19, 28.5'-30.0' 679 6/18/09 Hom No. 4 Yes 20.86 163.95 120.97 42.9

B-19, 30.0'-31.5' 680 6/18/09 Hom 3/8'' No 21.29 74.91 61.13 34.6

B-19, 31.5'-33.0' 681 6/18/09 Hom 3/8'' No 21.14 165.49 137.64 23.9

B-19, 33.0'-34.5' 682 6/18/09 Hom No. 4 Yes 21.60 179.29 133.03 41.5

B-19, 34.5'-36.0' 683 6/18/09 Hom No. 4 No 21.04 150.72 106.07 52.5

B-19, 36.0'-37.5' 684 6/18/09 Hom No. 10 Yes 26.18 213.03 163.44 36.1

B-19, 37.5'-39.0' 685 6/18/09 Hom No. 10 Yes 25.90 265.74 223.44 21.4

B-19, 40.0'-41.5' 686 6/18/09 Hom No. 10 Yes 25.51 238.32 198.27 23.2

B-19, 42.5'-44.0' 687 6/18/09 Hom No. 10 Yes 26.07 202.00 175.38 17.8
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Gypsum Disposal Area and Dry Ash Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-19, 45.0'-46.5' 688 6/18/09 Hom 3/8'' No 26.04 223.58 187.46 22.4

B-19, 47.5'-49.0' 689 6/18/09 Hom 3/4'' No 25.55 93.37 83.76 16.5

B-19, 50.0'-51.5' 690 6/18/09 Hom 3/4'' No 25.94 142.08 120.35 23.0

B-20, 0.0'-1.5' 692 6/18/09 Hom No. 4 No 25.91 111.40 105.14 7.9

B-20, 1.5'-3.0' 693 6/18/09 Hom No. 4 Yes 26.07 177.22 164.61 9.1

B-20, 3.0'-4.5' 694 6/18/09 Hom No. 4 Yes 25.55 153.44 141.59 10.2

B-20, 4.5'-6.0' 695 6/18/09 Hom No. 4 Yes 25.80 168.05 155.17 10.0

B-20, 6.0'-7.5' 696 6/18/09 Hom No. 4 Yes 25.68 166.42 148.92 14.2

B-20, 7.5'-9.0' 697 6/18/09 Hom No. 4 Yes 26.00 172.73 149.25 19.1

B-20, 9.0'-10.5' 698 6/18/09 Hom No. 4 Yes 25.65 181.72 154.28 21.3

B-20, 10.5'-12.0' 699 6/18/09 Hom No. 4 Yes 25.29 181.40 151.63 23.6

B-20, 12.0'-13.5' 700 6/18/09 Hom No. 4 Yes 25.48 187.63 162.99 17.9

B-20, 13.5'-15.0' 701 6/18/09 Hom No. 4 No 25.93 139.62 117.90 23.6

B-20, 15.0'-16.5' 702 6/18/09 Hom No. 4 Yes 26.08 206.49 170.74 24.7

B-20, 16.5'-18.0' 703 6/18/09 Hom No. 4 Yes 25.96 151.19 129.14 21.4

B-20, 18.0'-5.0' 704 6/18/09 Hom 3/8'' No 20.67 133.52 103.29 36.6

B-20, 19.5'-21.0'     1 Rock 705 6/18/09 Hom 3/4'' No 25.91 53.72 53.23 1.8

B-20, 21.0'-22.5' 706 6/18/09 Hom No. 4 No 25.99 137.08 109.22 33.5

B-20, 22.5'-24.0' 707 6/18/09 Hom No. 4 No 26.03 131.09 100.49 41.1

B-20, 24.0'-25.5' 708 6/18/09 Hom No. 4 No 25.55 136.68 103.83 42.0

B-20, 25.5'-27.0' 709 6/18/09 Hom No. 4 No 25.20 143.93 108.93 41.8

B-20, 27.0'-28.5' 710 6/18/09 Hom No. 4 No 26.06 145.81 112.25 38.9

B-20, 28.5'-30.0' 711 6/18/09 Hom No. 4 No 20.66 128.91 96.50 42.7

B-20, 30.0'-31.5' 712 6/18/09 Hom No. 4 No 20.65 138.76 103.62 42.4

B-20, 31.5'-33.0' 713 6/18/09 Hom No. 4 No 20.79 144.33 107.70 42.1

B-20, 33.0'-34.5' 714 6/18/09 Hom No. 4 No 20.62 126.94 95.64 41.7

B-20, 34.5'-36.0' 715 6/18/09 Hom No. 4 No 25.64 135.09 104.65 38.5

B-20, 36.0'-37.5' 716 6/18/09 Hom No. 4 No 20.89 129.63 101.83 34.3

B-20, 37.5'-0.0' 717 6/18/09 Hom No. 4 No 25.55 149.23 114.99 38.3

B-20, 39.0'-40.5' 718 6/18/09 Hom No. 4 No 25.89 142.09 102.67 51.3

B-20, 40.5'-42.0' 719 6/18/09 Hom No. 4 No 25.78 139.78 102.80 48.0
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Gypsum Disposal Area and Dry Ash Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-20, 42.0'-43.5' 720 6/18/09 Hom No. 4 No 25.99 142.46 108.15 41.8

B-20, 43.5'-45.0' 721 6/18/09 Len 3/8'' No 20.99 137.70 110.86 29.9

B-20, 45.0'-46.5' 722 6/18/09 Len No. 4 Yes 20.88 157.10 130.61 24.1

B-20, 47.5'-49.0' 723 6/18/09 Hom No. 4 No 25.83 150.38 123.06 28.1

B-20, 50.0'-51.5' 724 6/18/09 Hom No. 4 Yes 20.74 147.85 121.35 26.3

B-20, 52.5'-54.0' 725 6/18/09 Hom No. 4 Yes 20.76 147.68 123.28 23.8

B-20, 55.0'-55.5' 726 6/18/09 Hom No. 4 No 20.86 146.43 119.25 27.6

B-18, 0.0'-1.5' 728 6/18/09 Hom 3/8'' No 20.60 137.24 127.86 8.7

B-18, 1.5'-3.0' 729 6/18/09 Hom 3/8'' No 20.68 141.40 122.83 18.2

B-18, 3.0'-4.5' 730 6/18/09 Hom 3/8'' No 21.01 124.02 105.94 21.3

B-18, 4.5'-6.0' 731 6/18/09 Hom 3/8'' No 21.00 126.16 112.47 15.0

B-18, 6.0'-7.5' 732 6/18/09 Hom 3/8'' No 26.01 144.11 134.71 8.6

B-18, 7.5'-9.0' 733 6/18/09 Hom No. 4 No 25.86 143.70 121.74 22.9

B-18, 9.0'-10.5' 734 6/18/09 Hom 3/4'' No 25.97 159.37 156.13 2.5

B-18, 10.5'-12.0' 735 6/18/09 Hom 3/4'' No 21.05 147.91 144.13 3.1

B-18, 12.0'-13.5' 736 6/18/09 Hom 3/8'' No 20.85 142.31 111.32 34.3

B-18, 13.5'-15.0' 737 6/18/09 Hom No. 4 No 21.15 129.41 97.04 42.7

B-18, 15.0'-16.5' 739 6/18/09 Hom No. 4 No 20.95 157.37 120.14 37.5

B-18, 16.5'-18.0' 740 6/18/09 Hom No. 4 No 20.67 155.28 113.87 44.4

B-18, 18.0'-19.5' 741 6/18/09 Hom No. 4 No 20.90 151.61 114.56 39.6

B-18, 19.5'-21.0' 742 6/18/09 Hom No. 4 No 21.22 142.32 103.87 46.5

B-18, 21.0'-22.5' 743 6/18/09 Hom No. 4 No 21.03 143.74 114.90 30.7

B-18, 22.5'-24.0' 744 6/18/09 Hom No. 4 Yes 20.89 190.59 164.13 18.5

B-18, 24.0'-25.5' 745 6/18/09 Hom 3/8'' No 20.94 144.14 108.25 41.1

B-18, 25.5'-27.0' 746 6/18/09 Hom No. 4 No 20.95 144.52 107.28 43.1

B-18, 27.0'-28.5' 747 6/18/09 Hom No. 4 No 20.74 148.12 114.00 36.6

B-18, 28.5'-30.0' 748 6/18/09 Hom 3/8'' No 20.66 178.52 136.89 35.8

B-18, 30.0'-31.5' 749 6/18/09 Hom No. 4 No 21.01 133.45 102.71 37.6

B-18, 31.5'-33.0' 750 6/18/09 Hom No. 4 No 20.67 142.39 107.76 39.8

B-18, 33.0'-34.5' 751 6/18/09 Hom No. 4 No 20.96 144.95 114.66 32.3

B-18, 34.5'-36.0' 752 6/18/09 Hom 3/8'' No 21.00 150.46 120.67 29.9
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Gypsum Disposal Area and Dry Ash Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-18, 36.0'-37.5' 753 6/18/09 Hom No. 4 No 26.00 139.46 102.72 47.9

B-18, 37.5'-39.0' 754 6/18/09 Hom No. 4 No 21.03 139.50 98.22 53.5

B-18, 39.0'-40.5' 755 6/18/09 Hom No. 4 No 20.86 144.83 103.99 49.1

B-18, 40.5'-42.0' 756 6/18/09 Hom No. 4 Yes 20.96 172.42 124.25 46.6

B-18, 42.0'-43.5' 757 6/18/09 Hom No. 4 Yes 20.74 187.44 138.64 41.4

B-18, 43.5'-45.0' 758 6/18/09 Hom No. 4 No 20.93 126.39 100.52 32.5

B-18, 45.0'-46.5'    NO RECOVERY 759 7/8/09

B-18, 47.5'-49.0' 760 6/18/09 Hom No. 4 No 21.01 153.10 120.58 32.7

B-18, 50.0'-51.5' 761 6/18/09 Hom No. 4 No 21.07 122.65 97.86 32.3

B-18, 52.5'-54.0' 762 6/18/09 Hom No. 4 No 20.73 143.22 111.99 34.2

B-18, 55.0'-56.5' 763 6/18/09 Hom No. 4 Yes 21.04 159.05 133.41 22.8

B-18, 57.5'-59.0' 764 6/18/09 Hom No. 4 No 20.88 135.55 106.61 33.8

B-18, 60.0'-61.5' 765 6/18/09 Hom No. 4 Yes 20.66 158.30 130.35 25.5

B-18, 62.5'-64.0' 766 6/18/09 Hom No. 4 Yes 20.73 172.83 135.71 32.3

B-18, 65.0'-66.5' 767 6/18/09 Hom 3/4'' No 20.68 176.94 136.14 35.3
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

5, 0.0'-1.5' 768 7/13/09 Hom No. 4 Yes 21.25 161.22 139.22 18.6

5, 1.5'-3.0' 769 7/13/09 Hom No. 4 Yes 20.89 157.69 133.54 21.4

5, 3.0'-4.5' 770 7/13/09 Hom No. 4 Yes 21.35 159.53 136.84 19.6

5, 4.5'-6.0' 771 7/13/09 Hom 3/8'' No 20.73 152.60 129.96 20.7

5, 6.0'-7.5' 772 7/13/09 Hom No. 4 Yes 20.99 157.23 132.59 22.1

5, 7.5'-9.0' 773 7/13/09 Hom No. 4 Yes 21.34 152.06 126.63 24.2

5, 9.0'-10.5' 774 7/13/09 Hom No. 4 Yes 20.89 151.20 126.74 23.1

5, 10.5'-12.0' 775 7/13/09 Hom No. 4 Yes 21.12 158.60 128.62 27.9

5, 12.0'-13.5' 776 7/13/09 Hom No. 4 Yes 21.21 155.30 128.67 24.8

5, 13.5'-15.0' 777 7/13/09 Hom No. 4 Yes 20.78 157.90 130.72 24.7

5, 15.0'-16.5' 778 7/13/09 Hom No. 4 Yes 21.06 163.82 137.03 23.1

5, 16.5'-18.0' 779 7/13/09 Hom No. 4 Yes 20.99 163.73 137.38 22.6

5, 18.0'-20.0' No Sample 780 7/13/09

5, 20.0'-22.0' No Sample 781 7/13/09

5, 22.0'-23.5' 782 7/13/09 Hom 3/8'' No 20.99 167.41 141.17 21.8

5, 23.5'-25.0' 783 7/13/09 Hom No. 4 Yes 20.98 157.10 128.57 26.5

5, 25.0'-26.5' 784 7/13/09 Hom No. 4 Yes 20.90 159.18 129.83 26.9

5, 26.5'-28.0' No Sample 785 7/13/09

5, 28.0'-29.5' 786 7/13/09 Hom No. 4 Yes 20.69 152.45 121.17 31.1

5, 29.5'-31.0' 787 7/13/09 Hom No. 4 Yes 20.80 168.11 131.37 33.2

5, 31.0'-32.5' 788 7/13/09 Hom No. 4 Yes 21.80 162.45 126.55 34.3

5, 32.5'-34.0' 789 7/13/09 Hom No. 4 Yes 20.97 160.71 124.39 35.1

5, 34.0'-35.5' 790 7/13/09 Hom No. 4 Yes 21.07 159.41 123.40 35.2

5, 35.5'-37.0' 791 7/13/09 Hom No. 4 Yes 20.77 186.05 140.89 37.6

5, 37.0'-38.5' 792 7/13/09 Hom No. 4 Yes 21.17 167.11 131.57 32.2

5, 38.5'-40.0' 793 7/13/09 Hom No. 4 Yes 21.08 158.52 126.25 30.7

5, 40.0'-41.5' 794 7/13/09 Hom No. 4 Yes 20.79 197.91 158.58 28.5

5, 41.5'-43.0' 795 7/13/09 Hom No. 4 Yes 21.16 177.63 140.37 31.3

File: frm_mc_20090618.xls  Sheet:Input

Preparation Date: 2-2008

Revision Date: 4-2008 Stantec Consulting Services Inc.

Laboratory Document

Prepared by : JW

Approved by : TLK



Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

5, 43.0'-44.5' 796 7/13/09 Hom 3/8'' No 20.75 169.81 128.79 38.0

5, 44.5'-46.0' 797 7/13/09 Hom No. 4 No 20.78 186.09 118.19 69.7

5, 46.0'-47.5' 798 7/13/09 Hom No. 4 Yes 25.82 208.18 135.69 66.0

5, 47.5'-49.0' 799 7/13/09 Hom No. 4 No 21.09 160.81 111.94 53.8

5, 49.0'-49.7' 800 7/13/09 Hom 3/4'' No 21.17 166.37 131.85 31.2

8, 0.0'-1.5' 801 7/13/09 Hom No. 4 Yes 20.94 159.79 137.94 18.7

8, 1.5'-3.0' 803 7/13/09 Hom 3/8'' No 26.36 168.97 150.81 14.6

8, 3.0'-4.5' 804 7/13/09 Hom No. 4 Yes 21.10 148.54 129.55 17.5

8, 4.5'-6.0' 805 7/13/09 Hom 3/8'' No 20.86 160.47 138.61 18.6

8, 6.0'-7.5' 806 7/13/09 Hom 3/8'' No 21.18 177.25 143.05 28.1

8, 7.5'-9.0' 807 7/13/09 Hom No. 4 Yes 20.94 150.17 129.93 18.6

8, 9.0'-10.5' 808 7/13/09 Hom No. 4 Yes 20.95 153.13 128.47 22.9

8, 10.5'-12.0' 809 7/13/09 Hom No. 4 Yes 21.02 162.21 135.71 23.1

8, 12.0'-13.5' 810 7/13/09 Hom No. 4 Yes 21.00 158.63 130.92 25.2

8, 13.5'-15.0' 811 7/13/09 Hom 3/8'' No 21.16 180.94 147.79 26.2

8, 15.0'-16.5' 812 7/13/09 Hom No. 4 Yes 20.77 159.42 127.18 30.3

8, 16.5'-18.0' 813 7/13/09 Hom 3/8'' No 20.73 178.57 143.38 28.7

8, 18.0'-19.5' 814 7/13/09 Hom No. 4 Yes 20.64 169.91 138.45 26.7

8, 19.5'-21.0' 815 7/13/09 Hom No. 4 Yes 25.34 168.31 139.72 25.0

8, 21.0'-22.5' 816 7/13/09 Hom 3/8'' No 21.01 183.94 153.18 23.3

8, 22.5'-24.0' 817 7/13/09 Hom No. 4 Yes 25.55 172.42 143.85 24.2

8, 24.0'-25.5' 818 7/13/09 Hom No. 4 Yes 21.27 160.88 137.88 19.7

8, 25.5'-27.0' 819 7/13/09 Hom No. 4 Yes 20.63 166.24 142.13 19.8

8, 27.0'-28.5' 820 7/13/09 Hom No. 4 Yes 21.41 165.63 141.10 20.5

8, 28.5'-30.0' 821 7/13/09 Hom 3/8'' No 21.11 162.97 140.74 18.6

8, 30.0'-31.5' 822 7/13/09 Hom 3/8'' No 20.74 173.42 145.62 22.3

8, 31.5'-33.0' 823 7/13/09 Hom No. 4 Yes 20.90 150.44 127.08 22.0

8, 33.0'-34.5' 824 7/13/09 Hom No. 4 Yes 20.72 163.03 135.86 23.6

8, 34.5'-36.0' 825 7/13/09 Hom No. 4 Yes 26.10 168.79 136.58 29.2

8, 36.0'-37.5' 826 7/13/09 Hom No. 4 Yes 20.75 176.95 138.27 32.9

8, 37.5'-39.0' 827 7/13/09 Hom No. 4 Yes 20.86 165.96 140.59 21.2
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

8, 39.0'-40.5' 828 7/13/09 Hom No. 4 Yes 21.00 172.03 146.87 20.0

8, 40.5'-41.9' 829 7/13/09 Hom 3/8'' No 20.87 168.06 150.84 13.2

8, 42.0'-32.8' 830 7/13/09 Hom No. 4 Yes 20.99 163.79 144.58 15.5

11, 0.0'-1.5' 831 7/13/09 Hom No. 4 Yes 25.14 162.74 140.09 19.7

11, 1.5'-3.0' 832 7/13/09 Hom 3/8'' No 20.83 29.26 28.90 4.5

11, 3.0'-4.5' 833 7/13/09 Hom No. 4 Yes 20.79 149.52 131.08 16.7

11, 4.5'-6.0' 834 7/13/09 Hom No. 4 Yes 20.80 159.81 139.31 17.3

11, 6.0'-7.5' 835 7/13/09 Hom No. 4 Yes 25.87 159.70 133.31 24.6

11, 7.5'-9.0' 836 7/13/09 Hom 3/8'' No 25.91 156.38 135.26 19.3

11, 9.0'-10.5' 837 7/13/09 Hom No. 4 Yes 21.18 153.42 127.65 24.2

11, 10.5'-12.0' 838 7/13/09 Hom No. 4 No 26.36 149.13 126.32 22.8

11, 12.0'-13.5' 839 7/13/09 Hom 3/8'' No 25.95 158.59 133.45 23.4

11, 13.5'-15.0' 840 7/13/09 Hom No. 4 Yes 20.98 154.97 130.29 22.6

11, 15.0'-16.5' 842 7/13/09 Hom No. 4 Yes 20.86 156.94 129.70 25.0

11, 16.5'-18.0' 843 7/13/09 Hom 3/8'' No 26.01 182.53 154.41 21.9

11, 18.0'-19.5' 844 7/13/09 Hom No. 4 Yes 26.05 174.21 147.87 21.6

11, 19.5'-21.0' 845 7/13/09 Hom No. 4 Yes 26.08 156.10 132.31 22.4

11, 21.0'-22.5' 846 7/13/09 Hom 3/8'' No 25.90 182.94 156.33 20.4

11, 22.5'-24.0' 847 7/13/09 Hom No. 4 Yes 26.04 161.22 134.09 25.1

11, 24.0'-25.5' 848 7/13/09 Hom No. 4 Yes 25.87 172.03 143.81 23.9

11, 25.5'-27.0' 849 7/13/09 Hom No. 4 Yes 20.87 160.09 134.07 23.0

11, 27.0'-28.5' 850 7/13/09 Hom No. 4 Yes 21.28 161.84 134.37 24.3

11, 28.5'-30.0' 851 7/13/09 Hom No. 4 Yes 20.70 169.15 141.47 22.9

11, 30.0'-31.5' 852 7/13/09 Hom No. 4 Yes 25.14 175.85 145.99 24.7

11, 31.5'-33.0' 853 7/13/09 Hom No. 4 Yes 20.96 170.66 141.14 24.6

11, 33.0'-34.5' 854 7/13/09 Hom No. 4 Yes 20.98 173.19 143.62 24.1

11, 34.5'-36.0' 855 7/13/09 Hom No. 4 Yes 20.87 211.27 178.66 20.7

11, 36.0'-37.5' 856 7/13/09 Hom 3/8'' No 21.15 234.58 200.95 18.7

11, 37.5'-39.0' 857 7/13/09 Hom No. 4 Yes 21.06 161.34 133.92 24.3

11, 39.0'-40.5' 858 7/13/09 Hom 3/8'' No 20.75 165.03 135.82 25.4

11, 40.5'-42.0' 859 7/13/09 Hom 3/8'' No 26.02 180.90 151.41 23.5
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

11, 42.0'-43.5' 860 7/13/09 Len No. 4 Yes 20.91 177.93 140.67 31.1

11, 43.5'-45.0' 861 7/13/09 Hom 3/8'' No 20.73 167.07 140.60 22.1

11, 45.0'-46.5' 862 7/13/09 Hom 3/8'' No 20.75 183.20 157.55 18.8

11, 46.5'-48.0' 863 7/13/09 Hom 3/8'' No 26.04 201.78 168.42 23.4

11, 48.0'-49.5' 864 7/13/09 Hom 3/4'' No 26.08 203.03 169.67 23.2

11, 49.5'-51.0' 865 7/13/09 Hom 3/4'' No 25.92 192.81 168.19 17.3

11, 51.0'-52.5' 866 7/13/09 Hom 3/4'' No 26.23 208.85 179.45 19.2

11, 52.5'-54.0' 867 7/13/09 Hom 3/4'' No 25.86 229.08 190.25 23.6

11, 54.0'-54.6' 868 7/13/09 Hom 3/4'' No 21.17 99.61 88.27 16.9

11, 55.9' No Sample 869 7/13/09

14, 0.0'-1.5' 870 7/13/09 Hom 3/8'' No 20.82 182.26 154.11 21.1

14, 1.5'-3.0' 872 7/13/09 Hom 3/8'' No 25.89 189.37 163.71 18.6

14, 3.0'-4.5' 873 7/13/09 Hom 3/8'' No 20.80 177.24 153.22 18.1

14, 4.5'-6.0' 874 7/13/09 Hom 3/8'' No 25.90 178.15 155.01 17.9

14, 6.0'-7.5' 875 7/13/09 Hom 3/8'' No 25.98 166.39 143.54 19.4

14, 7.5'-9.0' 876 7/13/09 Hom 3/8'' No 26.14 160.53 135.85 22.5

14, 9.0'-10.5' 877 7/13/09 Hom 3/8'' No 26.03 189.27 158.65 23.1

14, 10.5'-12.0' 878 7/13/09 Hom 3/8'' No 25.43 178.39 151.84 21.0

14, 12.0'-13.5' 879 7/13/09 Hom 3/8'' No 20.95 181.60 156.05 18.9

14, 13.5'-15.0' 880 7/13/09 Hom 3/8'' No 20.79 164.12 139.63 20.6

14, 15.0'-16.5' 881 7/13/09 Hom 3/8'' No 21.04 178.94 146.26 26.1

14, 16.5'-18.0' 882 7/13/09 Hom 3/8'' No 26.05 160.29 135.66 22.5

14, 18.0'-19.5' 883 7/13/09 Hom 3/8'' No 25.72 174.45 146.94 22.7

14, 19.5'-21.0' 884 7/13/09 Hom 3/8'' No 26.05 184.21 153.83 23.8

14, 21.0'-22.5' 885 7/13/09 Hom 3/8'' No 25.21 172.22 143.85 23.9

14, 22.5'-24.0' 886 7/13/09 Hom 3/8'' No 26.32 176.54 147.99 23.5

14, 24.0'-25.5' 887 7/13/09 Hom 3/8'' No 25.83 174.60 155.07 15.1

14, 25.5'-27.0' 888 7/13/09 Hom 3/8'' No 25.58 190.86 168.38 15.7

14, 27.0'-27.3' 889 7/13/09 Len 3/8'' No 26.12 170.59 144.44 22.1

14, 28.5'-30.0' 890 7/13/09 Hom 3/8'' No 25.95 182.91 151.09 25.4

14, 30.0'-31.5' 891 7/13/09 Hom No. 4 Yes 26.05 168.50 138.12 27.1
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

14, 31.5'-33.0' 892 7/13/09 Hom No. 4 Yes 20.80 166.12 136.44 25.7

14, 33.0'-34.5' 893 7/13/09 Hom No. 4 Yes 25.90 174.53 144.96 24.8

14, 35.0'-36.5' 894 7/13/09 Hom No. 4 Yes 21.01 168.18 137.79 26.0

14, 37.5'-39.0' 895 7/13/09 Hom 3/4'' No 20.95 149.44 119.77 30.0

14, 40.0'-41.5' No Sample 897 7/13/09

14, 42.5'-44.0' 898 7/13/09 Hom 3/8'' No 25.98 179.95 133.76 42.9

14, 45.0'-46.5' 899 7/13/09 Hom No. 4 Yes 26.11 221.23 178.21 28.3

14, 47.5'-49.0' 900 7/13/09 Hom 3/8'' No 25.42 169.54 140.50 25.2

14, 50.0'-51.5' 901 7/13/09 Hom 3/4'' No 26.22 197.97 167.50 21.6

14, 52.5'-54.0' 903 7/13/09 Hom 3/4'' No 25.91 190.47 162.40 20.6

14, 55.0'-56.5' 904 7/13/09 Hom 3/4'' No 25.89 200.17 169.06 21.7

14, 57.5'-59.0' 905 7/13/09 Hom 3/4'' No 26.04 207.96 176.14 21.2

14, 60.0'-61.5' 906 7/13/09 Hom 3/4'' No 20.83 76.78 72.92 7.4

14, 62.5'-64.0' 907 7/13/09 Hom 3/4'' No 20.79 166.85 138.55 24.0

14, 65.0'-66.2' 908 7/13/09 Hom 3/4'' No 25.93 210.90 171.47 27.1

26, 0.0'-1.5' 909 7/13/09 Hom 3/8'' No 20.86 159.53 132.69 24.0

26, 1.5'-3.0' 911 7/13/09 Hom 3/8'' No 26.01 162.15 139.68 19.8

26, 3.0'-4.5' 912 7/13/09 Hom 3/8'' No 26.07 159.05 132.41 25.1

26, 4.5'-6.0' 913 7/13/09 Hom 3/8'' No 26.02 182.51 154.23 22.1

26, 6.0'-7.5' 914 7/13/09 Hom 3/8'' No 20.88 163.93 144.21 16.0

26, 7.5'-9.0' 915 7/13/09 Hom 3/8'' No 25.13 171.61 149.10 18.2

26, 9.0'-10.5' 916 7/13/09 Hom No. 4 Yes 21.19 151.68 132.87 16.8

26, 10.5'-12.0' 917 7/13/09 Hom 3/8'' No 21.28 158.98 137.54 18.4

26, 12.0'-13.5' 918 7/13/09 Hom 3/8'' No 20.96 166.58 140.01 22.3

26, 13.5'-15.0' 919 7/13/09 Hom No. 4 Yes 21.48 160.75 139.10 18.4

26, 15.0'-16.5' 921 7/13/09 Hom No. 4 Yes 20.92 159.74 136.95 19.6

26, 16.5'-18.0' 922 7/13/09 Hom No. 4 Yes 20.90 160.61 136.94 20.4

26, 18.0'-19.5' 923 7/13/09 Hom No. 4 Yes 20.72 166.42 141.60 20.5

26, 19.5'-21.0' 924 7/13/09 Hom 3/8'' No 20.94 151.89 119.83 32.4

26, 21.0'-22.5' 925 7/13/09 Hom 3/8'' No 26.12 169.88 141.67 24.4

26, 22.5'-24.0' 926 7/13/09 Hom No. 4 Yes 25.83 164.68 143.13 18.4
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

26, 24.0'-25.5' 927 7/13/09 Hom No. 4 Yes 25.21 172.38 144.72 23.1

26, 25.5'-27.0' 928 7/13/09 Hom No. 4 Yes 26.02 183.76 154.18 23.1

26, 27.0'-28.5' 929 7/13/09 Hom No. 4 Yes 25.93 185.81 153.76 25.1

26, 28.5'-30.0' 930 7/13/09 Hom No. 4 Yes 25.56 179.57 148.60 25.2

26, 30.0'-31.5' 931 7/13/09 Hom No. 4 Yes 20.79 187.80 155.34 24.1

26, 31.5'-32.7' 932 7/13/09 Hom No. 4 Yes 21.01 195.19 159.38 25.9

26, 37.5'-39.0' 933 7/13/09 Hom No. 4 Yes 21.00 196.93 164.33 22.7

26, 39.0'-40.5' 934 7/13/09 Hom 3/4'' No 21.04 206.28 172.79 22.1

26, 40.5'-42.0' 935 7/13/09 Hom 3/4'' No 20.90 175.60 146.75 22.9

26, 42.0'-43.5' 936 7/13/09 Hom 3/4'' No 20.82 216.24 180.42 22.4

26, 43.5'-45.0' 937 7/13/09 Hom 3/8'' No 25.70 195.47 165.49 21.4

26, 45.0'-46.5' 938 7/13/09 Hom 3/4'' No 25.93 207.22 174.48 22.0

26, 47.5'-49.0' 939 7/13/09 Hom 3/4'' No 21.22 190.82 161.14 21.2

26, 50.0'-51.5' 940 7/13/09 Hom 3/4'' No 26.04 195.37 168.44 18.9

26, 52.5'-54.0' 941 7/13/09 Hom 3/4'' No 25.85 213.54 180.06 21.7

26, 55.0'-56.5' 942 7/13/09 Hom 3/4'' No 20.77 180.40 152.06 21.6

26, 57.5'-59.0' 943 7/13/09 Hom 3/8'' No 25.64 144.05 127.32 16.5

30, 0.0'-1.5' 945 7/13/09 Hom 3/8'' No 21.21 176.00 149.69 20.5

30, 1.5'-3.0' 946 7/13/09 Hom 3/8'' No 21.02 164.13 140.12 20.2

30, 3.0'-4.5' 947 7/13/09 Hom 3/8'' No 21.04 163.91 141.76 18.3

30, 4.5'-6.0' 948 7/13/09 Hom 3/8'' No 21.16 168.31 142.24 21.5

30, 6.0'-7.5' 949 7/13/09 Hom 3/4'' No 20.84 168.39 149.08 15.1

30, 7.5'-9.0' 950 7/13/09 Hom 3/4'' No 20.85 177.89 154.10 17.9

30, 9.0'-10.5' 952 7/13/09 Hom 3/8'' No 20.96 164.74 140.74 20.0

30, 10.5'-12.0' 953 7/13/09 Hom No. 4 Yes 21.15 163.11 139.76 19.7

30, 12.0'-13.5' 954 7/13/09 Hom No. 4 Yes 20.92 162.05 138.14 20.4

30, 13.5'-15.0' 955 7/13/09 Hom No. 4 Yes 21.09 162.24 138.53 20.2

30, 15.0'-16.5' 956 7/13/09 Hom No. 4 Yes 21.15 165.93 142.27 19.5

30, 16.5'-18.0' 957 7/13/09 Hom No. 4 Yes 20.78 180.74 151.84 22.1

30, 18.0'-19.5' 958 7/13/09 Hom 3/8'' No 21.77 169.91 138.51 26.9

30, 19.5'-21.0' 959 7/13/09 Hom 3/8'' No 20.69 172.24 142.17 24.8
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

30, 21.0'-22.5' 960 7/13/09 Hom No. 4 Yes 25.84 167.66 142.14 21.9

30, 22.5'-24.0' 961 7/13/09 Hom No. 4 Yes 26.49 168.66 144.00 21.0

30, 24.0'-25.5' 962 7/13/09 Len No. 4 Yes 21.11 161.26 135.09 23.0

30, 25.5'-27.0' 963 7/13/09 Hom No. 4 Yes 20.80 181.04 151.52 22.6

30, 27.0'-27.9' 964 7/13/09 Hom No. 4 Yes 20.80 174.17 147.06 21.5

30, 28.5'-30.0' 965 7/13/09 Hom 3/4'' No 21.08 227.60 186.65 24.7

30, 30.0'-30.9' 966 7/13/09 Hom 3/4'' No 21.07 194.29 163.97 21.2

30, 31.5'-32.8' 967 7/13/09 Hom 3/4'' No 20.83 104.35 97.39 9.1

30, 33.0'-36.5' No Sample 968 7/13/09

34, 0.0'-1.5' 970 7/13/09 Hom No. 10 Yes 16.68 67.65 59.96 17.8

34, 1.5'-3.0' 971 7/13/09 Hom No. 10 Yes 20.72 72.83 64.92 17.9

34, 3.0'-4.5' 972 7/13/09 Hom 3/8'' No 21.15 175.38 147.00 22.6

34, 4.5'-6.0' 973 7/13/09 Hom 3/8'' No 21.14 176.67 148.95 21.7

34, 6.0'-7.5' 974 7/13/09 Hom 3/8'' No 26.02 206.83 168.40 27.0

34, 7.5'-9.0' 976 7/13/09 Hom No. 10 Yes 22.35 87.66 77.02 19.5

34, 9.0'-10.5' 977 7/13/09 Hom No. 10 Yes 22.84 78.07 70.48 15.9

34, 10.5'-12.0' 978 7/13/09 Hom No. 4 Yes 20.96 175.31 147.79 21.7

34, 12.0'-13.5' 979 7/13/09 Hom No. 10 Yes 17.24 83.58 71.55 22.2

34, 13.5'-15.0' 980 7/13/09 Hom No. 4 No 16.71 90.97 78.57 20.0

34, 15.0'-16.5' 981 7/13/09 Hom No. 4 No 20.69 84.96 74.09 20.4

34, 16.5'-18.0' 982 7/13/09 Hom No. 10 Yes 15.21 79.48 65.63 27.5

34, 18.0'-19.5' 983 7/13/09 Hom No. 10 Yes 15.49 72.58 61.69 23.6

34, 19.5'-21.0' 984 7/13/09 Hom No. 10 Yes 15.99 62.29 54.61 19.9

34, 21.0'-22.5' 985 7/13/09 Len No. 10 Yes 16.47 69.39 59.15 24.0

34, 22.5'-24.0' 986 7/13/09 Len No. 10 Yes 17.57 69.62 55.73 36.4

34, 24.0'-24.7' 987 7/13/09 Len No. 4 Yes 25.87 171.25 143.03 24.1

38, 0.0'-1.5' 988 7/13/09 Hom No. 10 Yes 22.30 73.42 65.45 18.5

38, 1.5'-3.0' 989 7/13/09 Hom No. 10 Yes 22.33 88.81 76.94 21.7

38, 3.0'-4.5' 990 7/13/09 Hom No. 4 Yes 20.83 169.55 140.37 24.4

38, 4.5'-6.0' 991 7/13/09 Hom No. 10 Yes 21.68 179.54 150.36 22.7

38, 6.0'-7.5' 992 7/13/09 Len No. 4 Yes 20.90 180.76 152.89 21.1
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

38, 7.5'-9.0' 993 7/13/09 Len No. 4 Yes 20.75 178.37 149.69 22.2

38, 9.0'-10.5' 994 7/13/09 Hom 3/8'' No 21.14 160.69 136.59 20.9

38, 10.5'-12.0' 995 7/13/09 Hom No. 4 Yes 21.00 169.91 146.83 18.3

38, 12.0'-13.5' 996 7/13/09 Hom 3/8'' No 20.70 179.38 154.79 18.3

38, 13.5'-15.0' 997 7/13/09 Len No. 10 Yes 21.14 196.47 160.12 26.2

38, 15.0'-16.5' 998 7/13/09 Hom No. 10 Yes 21.08 195.02 159.26 25.9

38, 16.5'-18.0' 999 7/13/09 Hom No. 10 Yes 20.82 175.80 146.49 23.3

38, 18.0'-19.5' 1000 7/13/09 Hom No. 10 Yes 21.14 175.31 132.65 38.3

38, 19.5'-20.1' 1001 7/13/09 Hom No. 10 Yes 21.09 194.50 147.42 37.3

39, 0.0'-1.5' 1002 7/13/09 Hom 3/8'' No 21.01 197.90 189.54 5.0

39, 1.5'-3.0' 1003 7/13/09 Hom No. 4 Yes 20.92 168.79 147.98 16.4

39, 3.0'-4.5' 1004 7/13/09 Hom No. 4 Yes 26.00 173.87 153.34 16.1

39, 4.5'-6.0' 1005 7/13/09 Hom No. 4 Yes 20.80 175.91 147.04 22.9

39, 6.0'-7.5' 1006 7/13/09 Hom 3/8'' No 25.84 162.89 137.79 22.4

39, 7.5'-9.0' 1007 7/13/09 Hom No. 4 Yes 20.99 164.84 132.59 28.9

39, 9.0'-9.1' 1008 7/13/09 Hom 3/4'' No 21.02 73.61 70.09 7.2

39, 10.5'-10.6' No Sample 1009

39, 10.6'-12.0' No Sample 1010

39, 12.0'-19.2' No Sample 1011

40, 0.0'-1.5' 1012 7/13/09 Hom 3/8'' No 20.81 174.76 163.54 7.9

40, 1.5'-3.0' 1013 7/13/09 Hom 3/4'' No 21.10 186.42 177.69 5.6

40, 3.0'-4.5' 1014 7/13/09 Hom 3/8'' No 25.68 178.53 169.05 6.6

40, 4.5'-6.0' 1015 7/13/09 Hom 3/4'' No 26.00 188.10 176.07 8.0

40, 6.0'-7.5' 1016 7/13/09 Hom 3/4'' No 25.82 190.73 183.05 4.9

40, 7.5'-9.0' 1017 7/17/09 Hom 3/8'' No 20.80 180.60 149.82 23.9

40, 9.0'-10.5' 1018 7/17/09 Hom 3/8'' No 25.74 158.38 145.53 10.7

40, 10.5'-12.0' 1019 7/17/09 Hom 3/4'' No 25.91 197.63 185.79 7.4

40, 12.0'-13.5' 1020 7/17/09 Hom 3/8'' No 20.79 183.86 166.15 12.2

40, 13.5'-15.0' 1021 7/17/09 Hom 3/8'' No 21.08 180.65 162.53 12.8

40, 15.0'-16.5' 1022 7/17/09 Hom 3/8'' No 25.86 205.84 180.40 16.5

40, 16.5'-18.0' 1023 7/17/09 Hom No. 4 Yes 20.81 176.51 135.15 36.2
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

40, 18.0'-19.5' 1024 7/17/09 Hom No. 10 Yes 25.90 183.88 132.48 48.2

40, 19.5'-21.0' 1025 7/17/09 Hom No. 10 Yes 20.93 196.00 148.90 36.8

40, 21.0'-22.5' 1026 7/17/09 Hom No. 10 Yes 20.79 177.44 128.31 45.7

40, 22.5'-24.0' 1027 7/17/09 Hom No. 10 Yes 26.30 202.52 147.92 44.9

40, 24.0'-25.5' 1028 7/17/09 Hom No. 10 Yes 20.96 208.09 142.04 54.6

40, 25.5'-27.0' 1029 7/17/09 Hom No. 10 Yes 21.19 216.54 153.48 47.7

40, 27.0'-28.5' 1030 7/17/09 Len No. 10 Yes 26.00 171.90 145.91 21.7

40, 28.5'-30.0' 1031 7/17/09 Hom No. 4 Yes 21.42 180.63 150.87 23.0

40, 30.0'-31.5' 1032 7/17/09 Hom No. 10 Yes 26.08 176.91 140.19 32.2

41, 0.0'-1.5' 1034 7/17/09 Hom No. 10 Yes 21.13 121.28 113.17 8.8

41, 0.1'-2.1' No Sample 1035 7/17/09

41, 1.5'-3.0' 1036 7/17/09 Hom No. 10 Yes 20.64 99.90 93.49 8.8

41, 3.0'-4.5' 1037 7/17/09 Hom No. 10 Yes 20.99 116.62 102.14 17.8

41, 4.5'-6.0' 1038 7/17/09 Hom No. 10 Yes 25.55 140.31 118.38 23.6

41, 6.0'-7.5' 1039 7/17/09 Hom No. 10 Yes 21.01 115.96 99.92 20.3

41, 7.5'-9.0' 1040 7/17/09 Hom No. 10 Yes 20.71 119.68 104.55 18.0

41, 9.0'-10.5' 1041 7/17/09 Hom No. 10 Yes 20.78 129.32 113.09 17.6

41, 10.5'-12.0' 1042 7/17/09 Hom No. 10 Yes 21.04 100.79 90.19 15.3

41, 12.0'-12.9' 1043 7/17/09 Hom No. 10 Yes 21.42 84.42 78.70 10.0

41, 13.5'-14.3' 1044 7/17/09 Hom No. 10 Yes 20.69 119.12 104.85 17.0

41, 15.0'-15.9' 1045 7/17/09 Hom No. 10 Yes 20.95 87.19 74.97 22.6

41, 16.5'-17.3' 1046 7/17/09 Hom No. 10 Yes 21.22 107.85 94.15 18.8

41, 18.0'-19.5' 1047 7/17/09 Hom No. 10 Yes 20.94 120.20 99.66 26.1

41, 19.5'-21.0' 1048 7/17/09 Hom No. 10 Yes 21.35 119.27 100.52 23.7

41, 21.0'-22.5' 1049 7/17/09 Hom No. 4 Yes 20.85 162.61 132.64 26.8

41, 22.5'-24.0' 1050 7/17/09 Hom No. 4 Yes 20.99 180.31 147.28 26.2

41, 24.0'-25.5' 1052 7/17/09 Hom No. 10 Yes 20.90 145.45 120.41 25.2

41, 25.5'-27.0' 1053 7/17/09 Hom No. 10 Yes 21.13 127.63 103.93 28.6

41, 27.0'-28.5' 1054 7/17/09 Hom No. 10 Yes 20.97 121.47 95.00 35.8

41, 28.5'-30.0' 1055 7/17/09 Hom No. 10 Yes 21.16 92.81 72.17 40.5

41, 30.0'-31.5' 1056 7/17/09 Hom No. 10 Yes 21.05 103.75 77.99 45.2
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

41, 31.5'-33.0' 1057 7/17/09 Hom No. 10 Yes 21.08 103.89 79.76 41.1

41, 33.0'-34.5' 1058 7/17/09 Hom No. 10 Yes 21.04 114.34 84.67 46.6

41, 34.5'-36.0' 1059 7/17/09 Hom No. 10 Yes 20.79 129.41 94.27 47.8

41, 36.0'-37.5' 1060 7/17/09 Hom 3/8'' No 20.83 129.21 104.60 29.4

41, 37.5'-39.0' 1061 7/17/09 Hom 3/8'' No 21.19 145.87 113.34 35.3

41, 39.0'-40.4' No Sample 1062 7/17/09

41, 41.0'-42.5' 1063 7/17/09 Hom No. 10 Yes 21.08 75.54 73.40 4.1

41, 42.5'-44.0' 1064 7/17/09 Hom No. 4 Yes 21.06 143.42 122.88 20.2

41, 44.0'-44.9' 1065 7/17/09 Hom No. 4 No 21.02 137.05 110.10 30.3

42, 0.0'-1.5' 1066 7/17/09 Hom No. 4 No 21.26 117.82 110.47 8.2

42, 1.5'-3.0' 1067 7/17/09 Len 3/8'' No 20.65 157.28 136.26 18.2

42, 3.0'-4.5' 1068 7/17/09 Hom 3/8'' No 25.33 128.73 108.68 24.1

42, 4.5'-6.0' 1070 7/17/09 Hom 3/8'' No 25.55 144.39 124.89 19.6

42, 6.0'-7.5' 1071 7/17/09 Hom 3/8'' No 25.95 148.33 125.91 22.4

42, 7.5'-9.0' 1072 7/17/09 Hom 3/8'' No 25.93 150.16 129.58 19.9

42, 9.0'-10.5' 1073 7/17/09 Hom No. 4 Yes 26.14 174.54 140.79 29.4

42, 10.5'-12.0' 1074 7/17/09 Hom No. 4 Yes 26.01 153.43 131.43 20.9

42, 12.0'-13.5' 1075 7/17/09 Hom No. 4 No 25.82 138.27 116.82 23.6

42, 13.5'-15.0' 1076 7/17/09 Hom No. 4 No 25.23 142.26 118.67 25.2

42, 15.0'-16.5' 1077 7/17/09 Hom No. 4 No 20.91 116.05 99.25 21.4

42, 16.5'-18.0' 1078 7/17/09 Hom No. 4 No 30.74 136.51 117.15 22.4

42, 18.0'-19.5' 1079 7/17/09 Hom 3/8'' No 21.00 153.55 129.93 21.7

42, 19.5'-21.0' 1080 7/17/09 Hom No. 4 Yes 21.44 167.87 137.70 26.0

42, 21.0'-22.5' 1082 7/17/09 Hom No. 4 Yes 20.94 154.14 129.16 23.1

42, 22.5'-24.0' 1083 7/17/09 Hom No. 4 Yes 20.94 171.79 143.33 23.3

42, 25.0'-26.5' 1084 7/17/09 Hom No. 4 Yes 21.65 163.56 137.44 22.6

42, 27.5'-29.0' 1085 7/17/09 Hom No. 4 Yes 20.98 178.80 149.22 23.1

42, 30.0'-31.5' 1086 7/17/09 Hom No. 4 Yes 22.43 160.92 127.40 31.9

42, 32.5'-34.0' 1087 7/17/09 Hom No. 4 Yes 20.81 164.67 129.70 32.1

42, 35.0' No Sample 1088 7/17/09

42, 38.0'-39.5' 1089 7/17/09 Hom No. 4 Yes 21.01 175.39 139.56 30.2
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

42, 39.5'-39.9' 1090 7/17/09 Hom 3/8'' No 26.09 176.84 134.23 39.4

43, 0.0'-1.5' 1091 7/17/09 Hom 3/8'' No 21.12 168.32 155.20 9.8

43, 1.5'-3.0' 1092 7/17/09 Hom 3/8'' No 21.39 166.71 140.84 21.7

43, 3.0'-4.5' 1093 7/17/09 Hom 3/8'' No 20.80 168.29 139.70 24.0

43, 4.5'-6.0' 1094 7/17/09 Hom 3/8'' No 21.01 163.94 141.01 19.1

43, 6.0'-7.5' 1095 7/17/09 Hom 3/8'' No 21.46 182.92 154.99 20.9

43, 7.5'-8.1' 1096 7/17/09 Hom No. 4 Yes 21.64 166.03 148.74 13.6

43, 9.5'-10.5' 1097 7/17/09 Hom No. 4 Yes 20.70 167.49 147.52 15.7

43, 10.5'-12.0' 1098 7/17/09 Hom 3/8'' No 21.06 189.36 170.01 13.0

43, 12.0'-13.5' 1099 7/17/09 Hom 3/4'' No 21.00 184.16 164.90 13.4

43, 15.0'-16.5' 1100 7/17/09 Hom 3/4'' No 21.09 170.86 154.61 12.2

43, 16.5'-18.0' 1101 7/17/09 Hom 3/8'' No 21.19 178.03 150.48 21.3

43, 18.0'-19.5' 1102 7/17/09 Hom 3/8'' No 21.22 196.20 164.48 22.1

43, 19.5'-21.0' 1103 7/17/09 Hom 3/8'' No 21.06 186.65 159.05 20.0

43, 21.0'-22.5' 1104 7/17/09 Hom 3/4'' No 21.01 155.84 150.19 4.4

43, 22.5'-24.0' 1105 7/17/09 Hom 3/8'' No 20.83 213.79 181.71 19.9

43, 24.0'-25.5' 1106 7/17/09 Hom No. 4 Yes 21.18 164.43 135.03 25.8

43, 25.5'-27.0' 1107 7/17/09 Hom No. 4 Yes 21.11 184.12 152.43 24.1

43, 27.0'-28.5' 1108 7/17/09 Hom 3/8'' No 21.26 165.37 130.21 32.3

43, 28.5'-30.0' 1109 7/17/09 Hom No. 4 Yes 26.07 179.46 141.89 32.4

43, 30.0'-31.5' 1110 7/17/09 Hom No. 4 Yes 21.19 172.44 133.41 34.8

43, 31.5'-33.0' 1111 7/17/09 Hom No. 10 Yes 26.02 208.99 153.76 43.2

43, 33.0'-34.5' 1112 7/17/09 Hom No. 10 Yes 25.89 204.10 151.57 41.8

43, 34.5'-36.0' 1113 7/17/09 Hom No. 10 Yes 25.94 198.77 145.11 45.0

43, 36.0'-37.5' 1114 7/17/09 Hom No. 4 Yes 21.01 169.40 136.63 28.3

43, 37.5'-39.0' 1115 7/17/09 Hom No. 4 Yes 21.20 245.76 200.91 25.0

43, 39.0'-40.5' 1116 7/17/09 Hom No. 4 Yes 21.27 193.23 136.36 49.4

43, 40.5'-42.0' 1117 7/17/09 Hom No. 4 Yes 21.33 213.47 163.92 34.7

43, 42.0'-43.5' 1118 7/17/09 Hom 3/8'' No 21.33 224.26 204.39 10.9

43, 43.5'-45.0' 1119 7/17/09 Hom 3/4'' No 21.27 205.89 180.56 15.9

43, 45.0'-46.5' 1120 7/17/09 Hom 3/4'' No 21.17 183.18 158.43 18.0
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

43, 47.5'-49.0' 1121 7/17/09 Hom 3/4'' No 21.72 195.26 171.90 15.6

43, 50.0'-51.5' 1122 7/17/09 Hom No. 10 Yes 21.54 179.50 148.27 24.6

43, 52.5'-54.0' 1123 7/17/09 Hom No. 4 Yes 20.90 166.65 137.39 25.1

43, 55.0'-56.5' 1124 7/17/09 Len No. 4 Yes 20.86 186.69 154.53 24.1

43, 57.5'-59.0' 1125 7/17/09 Hom No. 4 Yes 21.21 195.77 160.63 25.2

43, 60.0'-61.5' 1126 7/17/09 Len No. 10 Yes 20.79 184.01 145.48 30.9

44, 0.0'-1.5' 1127 7/17/09 Hom No. 10 Yes 20.88 141.10 127.82 12.4

44, 1.5'-3.0' 1128 7/17/09 Hom No. 10 Yes 21.28 170.37 148.63 17.1

44, 3.0'-4.5' 1129 7/17/09 Hom No. 10 Yes 21.72 182.68 159.47 16.8

44, 4.5'-6.0' 1130 7/17/09 Hom No. 10 Yes 21.16 159.88 141.85 14.9

44, 6.0'-7.5' 1131 7/17/09 Hom No. 10 Yes 20.78 154.54 136.12 16.0

44, 7.5'-9.0' 1132 7/17/09 Hom No. 10 Yes 20.96 146.68 135.63 9.6

44, 9.0'-10.5' 1133 7/17/09 Hom No. 10 Yes 20.84 163.46 142.57 17.2

44, 10.5'-12.0' 1134 7/17/09 Hom No. 10 Yes 21.27 172.68 151.95 15.9

44, 12.0'-13.5' 1135 7/17/09 Hom No. 10 Yes 21.33 151.33 131.09 18.4

44, 13.5'-15.0' 1136 7/17/09 Hom No. 10 Yes 21.70 171.90 144.15 22.7

44, 15.0'-16.5' 1137 7/17/09 Hom No. 10 Yes 21.45 183.48 152.10 24.0

44, 16.5'-18.0' 1138 7/17/09 Hom No. 10 Yes 20.90 189.83 154.94 26.0

44, 18.0'-19.5' 1139 7/17/09 Hom 1 1/2'' No 25.86 192.32 162.53 21.8

44, 19.5'-21.0' 1140 7/17/09 Hom 3/8'' No 21.04 202.08 171.69 20.2

44, 21.0'-22.5' 1141 7/17/09 Hom No. 4 Yes 21.10 157.00 124.23 31.8

44, 22.5'-24.0' 1142 7/17/09 Hom No. 4 No 20.81 138.48 100.62 47.4

44, 24.0'-25.5' 1143 7/17/09 Hom No. 4 No 21.14 147.08 120.77 26.4

44, 25.5'-27.0' 1144 7/17/09 Hom No. 4 No 22.97 154.88 118.12 38.6

44, 27.0'-28.5' 1145 7/17/09 Hom No. 4 Yes 21.22 170.13 127.77 39.8

44, 28.5'-30.0' 1146 7/17/09 Hom No. 4 No 21.21 149.80 97.35 68.9

44, 30.0'-31.5' 1147 7/17/09 Hom No. 4 No 21.04 162.44 115.75 49.3

44, 31.5'-33.0' 1148 7/17/09 Hom No. 4 Yes 20.85 183.04 139.23 37.0

44, 33.0'-34.5' 1149 7/17/09 Hom 3/8'' No 25.73 278.69 200.30 44.9

44, 34.5'-36.0' 1150 7/17/09 Hom 3/8'' No 26.07 220.64 168.13 37.0

44, 36.0'-37.5' 1151 7/17/09 Hom No. 4 Yes 25.67 192.22 146.10 38.3
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Moisture Content of Soil
ASTM D 2216 

Project Name TVA - Cumberland Fossil (CUF) Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

44, 37.5'-39.0' 1152 7/17/09 Hom No. 4 Yes 26.06 222.67 170.75 35.9

44, 39.0'-40.5' 1153 7/17/09 Hom No. 4 No 25.87 163.02 120.52 44.9

44, 40.5'-42.0' 1154 7/17/09 Hom No. 4 Yes 26.08 167.08 127.82 38.6

44, 42.0'-43.5' 1155 7/17/09 Hom No. 4 No 26.08 158.71 121.04 39.7

44, 43.5'-45.0' 1156 7/17/09 Hom No. 4 No 21.14 123.58 92.19 44.2

44, 45.0'-46.5' 1157 7/17/09 Hom 3/8'' No 21.81 199.65 168.89 20.9

44, 46.5'-48.0' 1158 7/17/09 Hom 3/8'' No 20.89 208.72 175.20 21.7

44, 48.0'-49.5' 1159 7/17/09 Hom No. 4 No 26.07 159.19 113.49 52.3

44, 49.5'-51.0' 1160 7/17/09 Hom No. 4 Yes 26.01 197.19 138.61 52.0

44, 51.0'-52.5' 1161 7/17/09 Hom No. 4 No 21.05 148.99 109.18 45.2

44, 52.5'-54.0' 1162 7/17/09 Hom No. 4 Yes 25.84 189.24 140.33 42.7

44, 54.0'-55.5' 1163 7/17/09 Hom No. 10 Yes 21.00 198.04 149.60 37.7

44, 55.5'-57.0' 1164 7/17/09 Hom No. 4 Yes 25.31 194.96 160.48 25.5

44, 57.0'-58.5' 1165 7/17/09 Hom No. 10 Yes 20.64 176.60 147.89 22.6

44, 58.5'-60.0' 1166 7/17/09 Hom No. 10 Yes 25.56 191.87 156.22 27.3

44, 60.0'-61.5' 1167 7/17/09 Hom No. 4 Yes 21.06 179.09 148.61 23.9

44, 61.5'-63.0' 1168 7/17/09 Hom No. 4 Yes 20.63 154.31 128.07 24.4

44, 63.0'-64.5' 1169 7/17/09 Hom No. 4 Yes 21.00 154.77 128.06 24.9

44, 65.0'-66.5' 1170 7/17/09 Hom No. 4 Yes 21.22 170.54 141.99 23.6

44, 67.5'-69.0' 1171 7/17/09 Hom No. 4 Yes 21.38 161.40 132.62 25.9

44, 70.0'-70.7' 1172 7/17/09 Hom 3/4'' No 20.70 170.95 148.59 17.5

44, 72.5'-73.1' 1173 7/17/09 Hom 3/4'' No 20.85 173.13 161.00 8.7
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Fossil Plant (CFP) Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-10, 0.0'-1.5' 1174 6/29/09 Hom 3/8'' No 21.01 155.03 138.87 13.7

B-10, 1.5'-3.0' 1175 6/29/09 Hom 3/8'' No 20.92 152.81 143.85 7.3

B-10, 3.0'-4.5' 1176 6/29/09 Hom 3/8'' No 21.34 137.27 127.81 8.9

B-10, 4.5'-6.0' 1177 6/29/09 Len 3/8'' No 21.33 146.02 127.04 18.0

B-10, 6.0'-7.5' 1178 6/29/09 Hom 3/8'' No 20.81 149.28 129.26 18.5

B-10, 7.5'-9.0' 1179 6/29/09 Hom 3/8'' No 20.86 142.47 123.32 18.7

B-10, 9.0'-10.5' 1180 6/29/09 Hom No. 4 No 21.05 127.89 93.87 46.7

B-10, 10.5'-12.0' 1181 6/29/09 Hom No. 4 No 20.76 142.35 102.56 48.6

B-10, 12.0'-13.5' 1182 6/29/09 Hom No. 4 Yes 21.08 160.86 124.57 35.1

B-10, 13.5'-15.0' 1183 6/29/09 Hom No. 4 Yes 21.00 163.22 132.48 27.6

B-10, 15.0'-16.5' 1184 6/29/09 Hom No. 4 Yes 21.03 173.63 131.16 38.6

B-10, 16.5'-18.0' 1185 6/29/09 Hom No. 4 No 20.98 137.88 100.85 46.4

B-10, 18.0'-19.5' 1186 6/29/09 Hom No. 4 Yes 21.10 166.25 125.30 39.3

B-10, 19.5'-21.0' 1187 6/29/09 Hom No. 4 No 20.76 144.94 113.34 34.1

B-10, 21.0'-22.5' 1188 6/29/09 Hom No. 4 Yes 26.16 237.22 178.66 38.4

B-10, 22.5'-24.0'     NO RECOVERY 1189 6/29/09

B-10, 24.0'-25.5' 1190 6/29/09 Hom No. 4 No 20.93 145.67 108.04 43.2

B-10, 25.5'-27.0' 1191 6/29/09 Hom No. 4 No 25.73 160.18 125.63 34.6

B-10, 27.0'-28.5' 1192 6/29/09 Len 3/8'' No 20.90 173.31 123.95 47.9

B-10, 28.5'-30.0' 1193 6/29/09 Hom No. 4 No 23.25 148.02 112.62 39.6

B-10, 30.0'-31.5' 1194 6/29/09 Hom No. 4 No 20.74 151.67 120.62 31.1

B-10, 31.5'-33.0' 1195 6/29/09 Hom No. 4 Yes 20.62 153.50 121.14 32.2

B-10, 33.0'-34.5' 1196 6/29/09 Hom No. 4 Yes 21.21 158.61 129.64 26.7

B-10, 34.5'-36.0' 1197 6/29/09 Hom No. 4 Yes 20.86 188.95 144.24 36.2

B-10, 36.0'-37.5' 1198 6/29/09 Hom No. 4 Yes 21.64 197.93 152.88 34.3

B-10, 37.5'-39.0' 1199 6/29/09 Hom 3/8'' No 21.33 165.70 138.60 23.1

B-10, 39.0'-40.5' 1200 6/29/09 Hom 3/8'' No 21.04 203.52 155.15 36.1

B-10, 40.5'-42.0' 1201 6/29/09 Len No. 4 No 20.78 144.55 120.20 24.5
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Fossil Plant (CFP) Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-10, 42.0'-43.5' 1202 6/29/09 Hom No. 4 Yes 20.95 157.48 132.10 22.8

B-10, 45.0'-46.5' 1203 6/29/09 Hom 3/8'' No 21.09 168.48 145.11 18.8

B-10, 46.5'-47.5'     NO RECOVERY 1204 6/29/09

B-10, 47.5'-49.0' 1205 6/29/09 Hom No. 4 Yes 20.69 155.02 130.22 22.6

B-10, 50.0'-51.5' 1206 6/29/09 Hom No. 4 Yes 20.83 156.69 135.84 18.1

B-10, 52.5'-54.0' 1207 6/29/09 Hom No. 4 Yes 21.01 157.32 128.99 26.2

B-10, 55.0'-56.5' 1208 6/29/09 Hom No. 4 Yes 20.80 186.67 156.36 22.4

B-10, 57.6'-59.0' 1209 6/29/09 Hom 3/8'' No 20.98 144.00 116.51 28.8

B-10, 60.0'-60.2' 1210 6/29/09 Hom 3/8'' No 21.44 95.62 89.35 9.2

B-7, 0.0'-1.5' 1211 6/29/09 Hom 3/8'' No 20.68 148.85 139.15 8.2

B-7, 1.5'-3.0' 1212 6/29/09 Hom 3/8'' No 21.14 158.39 147.79 8.4

B-7, 3.0'-4.5' 1213 6/29/09 Hom 3/8'' No 21.01 154.69 144.95 7.9

B-7, 4.5'-6.0' 1214 6/29/09 Hom 3/8'' No 20.94 131.89 122.69 9.0

B-7, 6.0'-7.5' 1215 6/29/09 Hom 3/8'' No 20.68 156.45 145.30 8.9

B-7, 7.5'-9.0' 1216 6/29/09 Hom 3/8'' No 20.87 142.01 131.67 9.3

B-7, 9.0'-10.5' 1217 6/29/09 Hom 3/8'' No 20.83 155.88 143.03 10.5

B-7, 10.5'-12.0' 1218 6/29/09 Hom 3/8'' No 20.64 149.02 125.49 22.4

B-7, 12.0'-13.5' 1219 6/29/09 Hom 3/8'' No 20.88 161.55 129.60 29.4

B-7, 13.5'-15.0' 1220 6/29/09 Hom 3/8'' No 20.81 179.25 140.10 32.8

B-7, 15.0'-16.5' 1221 6/29/09 Hom No. 4 Yes 21.00 156.27 128.22 26.2

B-7, 16.5'-18.0' 1222 6/29/09 Hom No. 4 No 20.87 141.33 103.32 46.1

B-7, 18.0'-19.5' 1223 6/29/09 Hom No. 4 Yes 20.91 199.49 151.61 36.6

B-7, 19.5'-21.0' 1224 6/29/09 Hom No. 4 Yes 21.02 202.95 152.48 38.4

B-7, 21.0'-22.5' 1225 6/29/09 Hom No. 4 Yes 20.95 178.09 130.64 43.3

B-7, 22.5'-24.0' 1226 6/29/09 Hom No. 4 No 20.77 159.57 118.13 42.6

B-7, 24.0'-25.5' 1227 6/29/09 Hom No. 4 Yes 20.97 232.67 176.60 36.0

B-7, 25.5'-27.0' 1228 6/29/09 Hom 3/8'' No 20.60 97.00 80.66 27.2

B-7, 27.0'-28.5' 1229 6/29/09 Hom 3/8'' No 20.94 170.23 144.06 21.3

B-7, 28.5'-30.0' 1230 6/29/09 Hom 3/8'' No 20.69 173.01 144.93 22.6

B-7, 30.0'-31.5' 1231 6/29/09 Hom 3/8'' No 21.15 180.58 155.98 18.2

B-7, 31.5'-33.0' 1232 6/29/09 Hom 3/8'' No 20.69 173.82 144.37 23.8

File: frm_mc_20090629.xls  Sheet:Input

Preparation Date: 2-2008

Revision Date: 4-2008 Stantec Consulting Services Inc.

Laboratory Document

Prepared by : JW

Approved by : TLK



Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Fossil Plant (CFP) Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-7, 33.0'-34.5' 1233 6/29/09 Hom 3/8'' No 21.21 173.02 146.39 21.3

B-7, 34.5'-36.0' 1234 6/29/09 Hom 3/8'' No 20.83 202.87 175.92 17.4

B-7, 36.0'-37.5' 1235 6/29/09 Hom 3/8'' No 20.66 161.79 141.58 16.7

B-7, 37.5'-39.0' 1236 6/29/09 Hom 3/8'' No 20.88 157.65 119.01 39.4

B-7, 39.0'-40.5' 1237 6/29/09 Hom No. 4 No 20.95 141.57 106.99 40.2

B-7, 40.5'-42.0' 1238 6/29/09 Hom No. 4 Yes 20.63 205.05 147.78 45.0

B-7, 42.0'-43.5' 1239 6/29/09 Hom No. 4 Yes 21.41 163.16 123.75 38.5

B-7, 43.5'-45.0' 1240 6/29/09 Hom No. 4 No 20.68 160.91 115.99 47.1

B-7, 45.0'-46.5' 1241 6/29/09 Hom No. 4 Yes 21.10 188.81 136.61 45.2

B-7, 46.5'-48.0' 1242 6/29/09 Hom No. 4 Yes 20.91 173.36 125.50 45.8

B-7, 48.0'-49.5' 1243 6/29/09 Hom No. 4 Yes 20.65 166.94 121.49 45.1

B-7, 49.5'-51.0' 1244 6/29/09 Hom No. 4 Yes 20.99 163.71 132.85 27.6

B-7, 51.0'-52.5' 1245 6/29/09 Hom No. 4 Yes 21.24 195.95 152.70 32.9

B-7, 52.5'-54.0' 1246 6/29/09 Hom No. 4 Yes 21.04 212.51 162.89 35.0

B-7, 55.0'-56.5' 1247 6/29/09 Hom No. 4 Yes 21.06 178.74 139.24 33.4

B-7, 57.5'-59.0' 1248 6/29/09 Hom No. 4 Yes 21.01 160.76 133.24 24.5

B-7, 60.0'-61.5' 1249 6/29/09 Hom No. 4 Yes 20.90 158.03 131.86 23.6

B-7, 62.5'-64.0' 1250 6/29/09 Hom No. 4 Yes 21.25 171.02 141.97 24.1

B-7, 65.0'-66.5' 1251 6/29/09 Hom No. 4 Yes 20.71 201.41 167.66 23.0

B-7, 67.5'-68.3' 1252 6/29/09 Hom 3/8'' No 20.78 181.96 149.14 25.6

B-7, 70.0' 1253 6/29/09 Hom 3/8'' No 20.84 157.36 143.41 11.4

B-7, 72.5'     NO RECOVERY 1254 6/29/09

B-7, 75.0' 1255 6/29/09 Hom 3/8'' No 20.91 176.08 149.64 20.5

B-7, 77.5' 1256 6/29/09 Hom 3/4'' No 21.22 104.93 98.08 8.9
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-16, 0.0'-1.5' 1280 7/22/09 Hom No. 4 Yes 21.26 163.96 152.31 8.9

B-16, 1.5'-3.0' 1281 7/22/09 Hom No. 4 Yes 26.03 171.75 146.44 21.0

B-16, 3.0'-4.5' 1282 7/22/09 Hom No. 10 Yes 26.08 174.84 144.93 25.2

B-16, 4.5'-6.0' 1283 7/22/09 Hom No. 10 Yes 26.52 186.88 150.99 28.8

B-16, 6.0'-7.5' 1284 7/22/09 Hom No. 4 Yes 21.74 177.77 138.92 33.2

B-16, 7.5'-9.0' 1285 7/22/09 Hom No. 4 Yes 25.79 173.63 144.77 24.3

B-16, 9.0'-10.5' 1286 7/22/09 Hom No. 10 Yes 25.12 163.07 127.42 34.8

B-16, 10.5'-12.0' 1287 7/22/09 Hom No. 10 Yes 20.98 170.99 128.04 40.1

B-16, 12.0'-13.5' 1288 7/22/09 Hom No. 10 Yes 25.86 182.67 136.52 41.7

B-16, 13.5'-15.0' 1289 7/22/09 Hom No. 10 Yes 21.12 220.34 165.64 37.8

B-16, 15.0'-16.5' 1290 7/22/09 Hom No. 10 Yes 20.80 210.32 152.84 43.5

B-16, 16.5'-18.0' 1291 7/22/09 Hom No. 10 Yes 26.36 184.02 141.35 37.1

B-16, 18.0'-19.5' 1292 7/22/09 Hom No. 10 Yes 21.00 220.86 164.66 39.1

B-16, 19.5'-21.0' 1293 7/22/09 Hom No. 10 Yes 21.15 157.87 118.01 41.2

B-16, 21.0'-22.5' 1294 7/22/09 Hom No. 10 Yes 20.43 165.67 125.71 38.0

B-16, 22.5'-24.0' 1295 7/22/09 Hom 3/8'' No 31.93 185.94 158.66 21.5

B-16, 24.0'-25.5' 1296 7/22/09 Hom 3/8'' No 30.95 178.32 148.16 25.7

B-16, 25.5'-27.0' 1297 7/22/09 Hom No. 4 Yes 31.88 199.19 163.32 27.3

B-16, 27.5'-29.0' 1298 7/22/09 Hom 3/8'' No 32.20 184.62 152.12 27.1

B-16, 30.0'-31.5' 1299 7/22/09 Hom 3/8'' No 30.70 189.14 141.35 43.2

B-16, 31.5'-33.0' 1300 7/22/09 Hom No. 4 Yes 32.00 197.66 148.69 42.0

B-16, 33.0'-34.5' 1301 7/22/09 Hom No. 10 Yes 30.59 172.78 135.93 35.0

B-16, 34.5'-36.0' 1302 7/22/09 Hom No. 10 Yes 20.75 183.50 142.63 33.5

B-16, 36.0'-37.5' 1303 7/22/09 Hom No. 10 Yes 26.21 180.68 136.94 39.5

B-16, 37.5'-39.0' 1304 7/22/09 Hom No. 4 Yes 25.92 200.19 157.66 32.3

B-16, 39.0'-40.5' 1305 7/22/09 Hom No. 10 Yes 21.24 176.02 130.57 41.6

B-16, 40.5'-42.0' 1306 7/22/09 Hom No. 10 Yes 25.99 197.90 143.63 46.1

B-16, 42.0'-43.5' 1307 7/22/09 Hom No. 10 Yes 20.92 178.61 123.77 53.3
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-16, 43.5'-45.0' 1308 7/22/09 Hom No. 10 Yes 20.83 170.17 123.18 45.9

B-16, 45.0'-46.5' 1309 7/22/09 Hom No. 10 Yes 20.84 189.27 132.84 50.4

B-16, 46.5'-48.0' 1310 7/22/09 Hom No. 10 Yes 20.80 186.32 150.34 27.8

B-16, 48.0'-49.5' 1311 7/22/09 Len No. 10 Yes 25.86 197.36 161.75 26.2

B-16, 50.0'-51.5' 1312 7/22/09 Hom No. 10 Yes 25.20 199.51 160.42 28.9

B-16, 52.5'-54.0' 1313 7/22/09 Hom No. 10 Yes 20.90 163.25 130.53 29.8

B-16, 55.0'-56.5' 1314 7/22/09 Hom No. 10 Yes 21.09 187.97 153.23 26.3

B-16, 57.5'-59.0' 1315 7/22/09 Hom 3/8'' No 21.59 180.22 153.47 20.3

B-16, 60.0'-61.5' 1316 7/22/09 Hom 3/8'' No 21.26 178.04 156.58 15.9

B-16, 62.5'-64.0' 1317 7/22/09 Hom 3/8'' No 25.83 190.78 166.70 17.1

B-16, 65.0'-66.5' 1318 7/22/09 Hom 3/8'' No 26.09 192.03 166.19 18.4

B-16, 67.5'-69.0' 1319 7/22/09 Hom 3/4'' No 21.17 189.17 162.15 19.2

B-16, 70.0'-71.2' 1320 7/22/09 Hom 3/4'' No 25.55 180.89 161.62 14.2

B-16, 72.5'-74.0' 1321 7/22/09 Hom 3/4'' No 21.38 196.04 169.28 18.1

B-16, 75.0'-76.5' 1322 7/22/09 Hom 3/4'' No 21.62 168.10 146.66 17.1

B-16, 77.5'-79.0' 1323 7/22/09 Hom 3/4'' No 21.22 181.84 156.74 18.5

B-16, 80.0'-81.5' 1324 7/22/09 Hom 3/8'' No 20.90 185.22 141.75 36.0

B-16, 82.5'-84.0' 1325 7/22/09 Hom 3/4'' No 26.20 215.47 183.59 20.3

B-17, 0.0'-1.5' 1326 7/22/09 Hom No. 10 Yes 21.61 158.66 137.26 18.5

B-17, 1.5'-3.0' 1327 7/22/09 Hom No. 10 Yes 21.31 172.11 147.11 19.9

B-17, 3.0'-4.5' 1328 7/22/09 Hom No. 4 Yes 21.44 188.35 153.11 26.8

B-17, 4.5'-6.0' 1329 7/22/09 Hom No. 10 Yes 31.87 179.46 157.96 17.1

B-17, 6.0'-7.5' 1330 7/22/09 Hom No. 4 Yes 32.21 178.17 157.67 16.3

B-17, 7.5'-9.0' 1331 7/22/09 Hom No. 10 Yes 25.95 175.27 151.91 18.5

B-17, 9.0'-10.5' 1332 7/22/09 Hom No. 10 Yes 30.61 178.05 153.96 19.5

B-17, 10.5'-12.0' 1333 7/22/09 Hom No. 4 Yes 20.83 171.51 148.54 18.0

B-17, 12.0'-13.5' 1334 7/22/09 Hom No. 10 Yes 31.93 176.15 154.24 17.9

B-17, 13.5'-15.0' 1335 7/22/09 Hom No. 10 Yes 21.88 175.70 152.77 17.5

B-17, 15.0'-16.5' 1336 7/22/09 Hom No. 10 Yes 26.40 155.11 135.37 18.1

B-17, 16.5'-18.0' 1337 7/22/09 Hom No. 10 Yes 21.59 181.72 154.68 20.3

B-17, 18.0'-19.5' 1338 7/22/09 Hom No. 4 Yes 25.92 161.98 139.57 19.7
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-17, 19.5'-21.0' 1339 7/22/09 Hom No. 4 Yes 21.04 147.43 129.00 17.1

B-17, 21.0'-22.5' 1340 7/22/09 Hom No. 4 Yes 20.86 146.05 125.18 20.0

B-17, 22.5'-24.0' 1341 7/22/09 Hom No. 10 Yes 25.91 176.81 153.44 18.3

B-17, 24.0'-25.5' 1342 7/22/09 Hom No. 10 Yes 32.03 173.68 153.27 16.8

B-17, 25.5'-27.0' 1343 7/22/09 Hom No. 10 Yes 26.65 167.15 145.66 18.1

B-17, 27.0'-28.5' 1344 7/22/09 Hom No. 10 Yes 25.62 173.27 149.03 19.6

B-17, 28.5'-30.0' 1345 7/22/09 Hom No. 10 Yes 25.80 198.58 166.68 22.6

B-17, 30.0'-31.5' 1346 7/22/09 Hom No. 10 Yes 25.91 166.74 140.37 23.0

B-17, 31.5'-33.0' 1347 7/22/09 Hom No. 10 Yes 25.71 154.55 132.73 20.4

B-17, 33.0'-34.5' 1348 7/24/09 Hom No. 10 Yes 25.93 190.59 155.33 27.2

B-17, 34.5'-36.0' 1349 7/24/09 Hom No. 10 Yes 25.57 189.99 157.58 24.6

B-17, 36.0'-37.5' 1350 7/24/09 Hom No. 10 Yes 25.94 226.67 180.32 30.0

B-17, 37.5'-39.0' 1351 7/24/09 Len No. 10 Yes 25.96 173.22 146.02 22.7

B-17, 39.0'-40.5' 1352 7/24/09 Len No. 10 Yes 25.52 158.90 134.05 22.9

B-17, 40.5'-42.0' 1353 7/24/09 Hom No. 4 Yes 25.55 251.06 178.28 47.7

B-17, 42.0'-43.5' 1354 7/24/09 Hom No. 4 Yes 26.42 237.19 183.09 34.5

B-17, 43.5'-45.0' 1355 7/24/09 Hom No. 4 Yes 25.79 208.84 162.74 33.7

B-17, 45.0'-46.5' 1356 7/24/09 Hom No. 4 Yes 25.47 212.01 162.69 35.9

B-17, 46.5'-48.0' 1357 7/24/09 Hom No. 10 Yes 26.31 196.19 154.46 32.6

B-17, 48.0'-49.5' 1358 7/24/09 Hom No. 4 Yes 26.08 202.44 153.83 38.1

B-17, 49.5'-51.0' 1359 7/24/09 Hom No. 4 Yes 25.80 187.97 144.20 37.0

B-17, 51.0'-52.5' 1360 7/24/09 Hom No. 4 No 26.07 146.41 111.29 41.2

B-17, 52.5'-54.0' 1361 7/24/09 Hom 3/4'' No 25.87 212.09 163.56 35.2

B-17, 54.0'-55.5' 1362 7/24/09 Hom No. 4 Yes 25.79 191.60 165.37 18.8

B-17, 55.5'-57.0' 1363 7/24/09 Hom No. 4 Yes 26.02 224.49 174.15 34.0

B-17, 57.0'-58.5' 1364 7/24/09 Hom No. 10 Yes 25.70 194.79 147.45 38.9

B-17, 58.5'-60.0' 1365 7/24/09 Hom 3/8'' No 25.61 206.20 164.93 29.6

B-17, 60.0'-61.5' 1366 7/24/09 Hom No. 4 Yes 30.95 234.74 183.40 33.7

B-17, 61.5'-63.0' 1367 7/24/09 Hom No. 4 Yes 26.09 198.14 153.72 34.8

B-17, 63.0'-64.5' 1368 7/24/09 Hom No. 4 Yes 21.49 163.45 127.67 33.7

B-17, 64.5'-66.0' 1369 7/24/09 Hom No. 10 Yes 22.16 165.87 120.07 46.8
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-17, 66.0'-67.5' 1370 7/24/09 Hom No. 10 Yes 26.06 191.89 154.35 29.3

B-17, 67.5'-69.0' 1371 7/24/09 Hom No. 10 Yes 26.06 166.42 127.24 38.7

B-17, 69.9'-70.5' 1372 7/24/09 Hom No. 10 Yes 32.16 161.58 123.81 41.2

B-17, 70.5'-72.0' 1373 7/24/09 Hom No. 10 Yes 30.79 177.65 135.89 39.7

B-17, 72.0'-73.5' 1374 7/24/09 Hom No. 10 Yes 21.13 162.43 122.64 39.2

B-17, 73.5'-76.5' 1375 7/24/09 Hom No. 10 Yes 20.84 158.89 117.75 42.5

B-17, 76.5'-78.0' 1376 7/24/09 Hom No. 10 Yes 21.59 149.90 109.12 46.6

B-17, 78.0'-79.5' 1377 7/24/09 Hom No. 10 Yes 21.21 164.09 118.06 47.5

B-17, 79.5'-81.0' 1378 7/24/09 Hom No. 10 Yes 21.28 182.09 128.91 49.4

B-17, 81.0'-82.5' 1379 7/24/09 Hom No. 10 Yes 21.02 181.49 136.86 38.5

B-17, 82.5'-84.0' 1380 7/24/09 Hom No. 10 Yes 20.88 144.01 105.84 44.9

B-17, 84.0'-85.5' 1381 7/24/09 Hom No. 4 No 20.92 149.37 113.96 38.1

B-17, 85.5'-87.0' 1382 7/24/09 Hom No. 10 Yes 25.94 243.80 174.30 46.8

B-17, 87.0'-88.5' 1383 7/24/09 Hom No. 10 Yes 26.01 202.74 155.38 36.6

B-17, 88.5'-90.0' 1384 7/24/09 Hom No. 10 Yes 25.76 164.44 130.53 32.4

B-17, 90.0'-91.5' 1385 7/24/09 Hom 3/8'' No 26.17 167.50 135.67 29.1

B-17, 92.5'-4.0' 1386 7/24/09 Hom 3/8'' No 26.13 174.14 148.61 20.8

B-17, 95.0'-96.5' 1387 7/24/09 Hom 3/8'' No 20.93 177.54 150.70 20.7

B-17, 97.5'-99.0' 1388 7/24/09 Hom 3/8'' No 26.01 193.04 157.90 26.6

B-17, 100.0'-101.5' 1389 7/24/09 Hom 3/4'' No 25.45 205.17 169.21 25.0

B-17, 102.5'-104.0' 1390 7/24/09 Hom 3/4'' No 21.40 158.60 139.93 15.8

B-17, 105.0'-106.5' 1391 7/24/09 Hom 3/4'' No 25.17 207.49 174.36 22.2

B-17, 107.5'-109.0' 1392 7/24/09 Hom 3/4'' No 21.06 217.51 184.82 20.0

B-17, 110.0'-111.5' 1393 7/24/09 Hom 3/4'' No 21.74 184.19 153.74 23.1

B-17, 112.5'-114.0' 1394 7/24/09 Hom 3/8'' No 21.09 189.72 156.71 24.3

B-17, 115.0'-116.5' 1395 7/24/09 Hom 3/4'' No 21.20 196.80 169.85 18.1

B-46, 0.0'-1.5' 1396 7/24/09 Hom No. 10 Yes 21.06 138.63 128.41 9.5

B-46, 1.5'-3.0' 1397 7/24/09 Hom No. 10 Yes 21.26 149.44 137.43 10.3

B-46, 3.0'-4.5' 1398 7/26/09 Hom No. 4 Yes 20.76 132.02 121.37 10.6

B-46, 4.5'-6.0' 1399 7/26/09 Hom No. 4 Yes 21.17 131.64 121.31 10.3

B-46, 6.0'-7.5' 1400 7/26/09 Hom No. 4 Yes 20.90 137.24 125.33 11.4
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-46, 7.5'-9.0' 1401 7/26/09 Hom No. 4 Yes 21.05 148.70 135.77 11.3

B-46, 9.0'-10.5' 1402 7/26/09 Hom No. 4 Yes 20.65 134.17 124.57 9.2

B-46, 10.5'-12.0' 1403 7/26/09 Hom No. 4 Yes 21.47 152.09 138.84 11.3

B-46, 12.0'-13.5' 1404 7/26/09 Hom No. 4 Yes 20.87 147.58 127.03 19.4

B-46, 13.5'-15.0' 1405 7/26/09 Hom No. 4 Yes 21.44 146.57 136.35 8.9

B-46, 15.0'-16.5' 1406 7/26/09 Hom No. 4 Yes 21.40 163.43 138.00 21.8

B-46, 16.5'-18.0' 1407 7/26/09 Hom 3/4'' No 21.15 186.54 176.29 6.6

B-46, 18.0'-19.5' 1408 7/26/09 Hom 3/4'' No 21.03 186.65 173.95 8.3

B-46, 19.5'-21.0' 1409 7/26/09 Hom 3/4'' No 25.86 221.34 180.35 26.5

B-46, 21.0'-22.5' 1410 7/26/09 Hom No. 10 Yes 25.34 194.47 151.70 33.8

B-46, 22.5'-24.0' 1411 7/26/09 Hom No. 10 Yes 20.80 168.69 131.63 33.4

B-46, 24.0'-25.5' 1412 7/26/09 Hom No. 10 Yes 21.29 157.97 115.50 45.1

B-46, 25.5'-27.0' 1413 7/26/09 Hom No. 10 Yes 20.90 190.33 150.92 30.3

B-46, 27.0'-28.5' 1414 7/26/09 Hom No. 10 Yes 21.44 191.03 153.94 28.0

B-46, 28.5'-30.0' 1415 7/26/09 Hom No. 10 Yes 25.58 205.03 166.89 27.0

B-46, 30.0'-31.5' 1416 7/26/09 Hom No. 10 Yes 31.94 196.85 160.96 27.8

B-46, 31.5'-33.0' 1417 7/26/09 Hom No. 10 Yes 30.54 187.28 151.10 30.0

B-46, 33.0'-34.5' 1418 7/26/09 Hom No. 4 No 31.72 164.86 130.65 34.6

B-46, 34.5'-36.0' 1419 7/26/09 Hom No. 4 Yes 32.02 167.76 136.27 30.2

B-46, 36.0'-37.5' 1420 7/26/09 Hom No. 4 No 32.31 147.04 109.77 48.1

B-46, 37.5'-39.0' 1421 7/26/09 Hom No. 4 Yes 32.18 213.03 167.63 33.5

B-46, 39.0'-40.5' 1422 7/26/09 Hom No. 4 Yes 30.93 223.43 186.83 23.5

B-46, 40.5'-42.0' 1423 7/26/09 Hom No. 4 Yes 32.45 189.85 148.95 35.1

B-46, 42.0'-43.5' 1424 7/26/09 Hom No. 4 No 32.26 168.99 131.58 37.7

B-46, 43.5'-45.0' 1425 7/26/09 Hom No. 4 Yes 30.62 188.33 152.42 29.5

B-46, 45.0'-46.5' 1426 7/26/09 Hom 3/8'' No 32.33 217.95 183.57 22.7

B-46, 46.5'-48.0' 1427 7/26/09 Hom 3/8'' No 32.06 178.78 139.20 36.9

B-46, 48.0'-49.5' 1428 7/27/09 Hom 3/8'' No 31.79 213.28 183.43 19.7

B-46, 49.5'-51.0' 1429 7/27/09 Hom 3/8'' No 32.09 199.50 174.16 17.8

B-46, 51.0'-52..1' 1430 7/27/09 Hom 3/4'' No 30.97 192.70 169.70 16.6

B-46, 52.5'-54.0'   NO RECOVERY 1431 8/3/09
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-46, 54.0'-54.1'   NO RECOVERY 1432 8/3/09

B-46, 55.5'-55.6'   NO RECOVERY 1433 8/3/09

B-46, 57.0'-58.5' 1434 7/27/09 Hom 3/8'' No 31.67 177.27 143.95 29.7

B-46, 58.5'-60.0' 1435 7/27/09 Hom 3/8'' No 31.74 157.99 124.39 36.3

B-46, 60.0'-61.5' 1436 7/27/09 Hom 3/8'' No 32.02 177.05 141.44 32.5

B-46, 61.5'-63.0' 1437 7/27/09 Hom 3/8'' No 31.91 147.60 116.89 36.1

B-46, 63.0'-64.5' 1438 7/27/09 Hom 3/8'' No 26.05 200.87 159.05 31.4

B-46, 64.5'-66.0' 1439 7/27/09 Hom No. 4 No 22.97 135.57 108.87 31.1

B-46, 66.0'-66.1'   NO RECOVERY 1440 8/3/09

B-1, 0.0'-1.5' 1441 7/27/09 Hom 3/8'' No 26.07 171.44 157.54 10.6

B-1, 1.5'-3.0' 1442 7/27/09 Hom 3/8'' No 21.62 132.76 123.29 9.3

B-1, 3.0'-4.5' 1443 7/27/09 Hom 3/8'' No 26.06 177.90 165.24 9.1

B-1, 4.5'-6.0' 1444 7/27/09 Hom 3/8'' No 25.78 161.82 148.19 11.1

B-1, 8.0'-9.0' 1445 7/27/09 Hom 3/4'' No 26.27 164.79 159.11 4.3

B-1, 9.0'-10.5' 1446 7/27/09 Hom 3/4'' No 22.14 62.65 60.58 5.4

B-1, 10.5'-12.0' 1447 7/27/09 Hom 3/4'' No 26.01 173.63 164.38 6.7

B-1, 12.0'-13.5' 1448 7/27/09 Hom 3/4'' No 26.13 117.30 106.86 12.9

B-1, 13.5'-15.0' 1449 7/27/09 Hom 3/4'' No 26.27 231.30 214.50 8.9

B-1, 15.0'-16.5' 1450 7/27/09 Hom 3/4'' No 26.00 223.86 200.13 13.6

B-1, 16.5'-18.0' 1451 7/27/09 Hom 3/4'' No 26.14 228.36 198.47 17.3

B-1, 19.5'-21.0' 1452 7/27/09 Hom 3/4'' No 25.54 217.51 192.06 15.3

B-1, 21.0'-22.5' 1453 7/27/09 Hom 3/4'' No 25.91 238.48 207.50 17.1

B-1, 25.5'-27.0'   NO RECOVERY 1454 8/3/09

B-1, 27.0'-28.5'   NO RECOVERY 1455 8/3/09

B-1, 28.5'-28.9'   NO RECOVERY 1456 8/3/09

B-29, 0.3'-10.0' 1457 7/27/09 Hom 3/8'' No 21.43 151.80 137.20 12.6

B-29, 10.4'-14.5' 1458 7/27/09 Hom 3/4'' No 25.59 209.65 173.02 24.8

B-28, 1.5'-15.0' 1459 7/27/09 Hom 3/8'' No 25.33 223.66 211.61 6.5

B-37, 6.0'-14.5' 1460 7/27/09 Hom 3/8'' No 26.05 208.82 183.16 16.3

B-45, 0.0'-1.5' 1461 7/27/09 Hom 3/8'' No 26.03 188.49 176.25 8.1

B-45, 1.5'-3.0' 1462 7/27/09 Hom 3/8'' No 25.61 166.62 156.01 8.1
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Moisture Content of Soil
ASTM D 2216 

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Tested By KF/BB/CM

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-45, 3.0'-4.5' 1464 7/27/09 Hom No. 4 Yes 21.60 191.60 173.26 12.1

B-45, 4.5'-6.0' 1465 7/27/09 Len No. 4 Yes 21.42 201.61 173.99 18.1

B-45, 6.0'-7.5' 1466 7/27/09 Hom No. 4 Yes 21.58 192.76 164.94 19.4

B-45, 7.5'-9.0' 1467 7/27/09 Hom 3/8'' No 21.62 145.11 126.21 18.1

B-45, 9.0'-10.5' 1468 7/27/09 Hom 3/4'' No 26.01 294.75 259.44 15.1

B-45, 10.5'-12.0' 1469 7/27/09 Hom 3/4'' No 25.87 262.16 239.58 10.6

B-45, 12.0'-13.5' 1470 7/27/09 Hom 3/8'' No 25.98 229.86 196.34 19.7

B-45, 13.5'-15.0' 1471 7/27/09 Hom 3/8'' No 25.66 222.65 184.94 23.7

B-45, 15.0'-16.5' 1472 7/27/09 Hom 3/8'' No 25.92 248.70 205.55 24.0

B-45, 16.5'-18.0' 1473 7/27/09 Hom 3/4'' No 25.84 245.34 218.98 13.6

B-45, 18.0'-19.5' 1474 7/27/09 Hom 3/4'' No 25.77 274.60 239.27 16.5

B-45, 20.1'-21.6' 1475 7/27/09 Hom 3/4'' No 26.08 241.04 218.15 11.9

B-45, 22.0'-23.5' 1476 7/27/09 Hom 3/4'' No 21.41 122.76 121.75 1.0

B-45, 23.5'-25.0' 1477 7/27/09 Hom 3/8'' No 26.03 261.56 212.37 26.4

B-45, 25.0'-26.5' 1479 7/27/09 Hom No. 4 Yes 31.07 219.13 182.73 24.0

B-45, 26.5'-28.0' 1480 7/27/09 Hom No. 4 Yes 26.05 235.87 182.02 34.5

B-45, 28.0'-29.5' 1481 7/27/09 Hom No. 4 Yes 25.85 271.43 217.25 28.3

B-45, 30.0'-31.5' 1482 7/27/09 Hom No. 4 Yes 25.75 213.34 152.10 48.5

B-45, 31.5'-33.0' 1483 7/27/09 Hom No. 4 Yes 26.06 246.37 195.24 30.2

B-45, 33.0'-34.5' 1484 7/27/09 Hom 3/8'' No 26.08 220.45 186.78 21.0

B-45, 34.5'-36.0' 1485 7/27/09 Hom 3/8'' No 21.38 144.56 131.55 11.8

B-45, 36.0'-37.5' 1486 7/27/09 Hom 3/8'' No 25.68 276.41 239.84 17.1

B-45, 37.5'-39.0' 1487 7/27/09 Hom 3/8'' No 26.09 242.23 210.21 17.4

B-45, 39.0'-39.6' 1488 7/27/09 Hom 3/4'' No 25.87 277.84 241.99 16.6

B-45, 42.0'-43.0'   NO RECOVERY 1489 8/3/09

B-45, 43.0'-44.2' 1490 7/27/09 Hom 3/4'' No 25.69 200.23 181.01 12.4

B-45, 47.5'-49.0' 1491 7/27/09 Hom No. 4 Yes 26.47 199.29 157.04 32.4

B-45, 49.0'-50.5' 1492 7/27/09 Hom 3/8'' No 26.34 193.96 149.52 36.1

B-45, 50.5'-52.0' 1493 7/27/09 Hom 3/8'' No 25.54 200.32 150.83 39.5

B-45, 62.0'-62.7' 1494 7/27/09 Hom 3/4'' No 26.29 224.15 198.76 14.7
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF Dry Ash Stack and Gypsum Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-3, 0.0'-1.5' 1495 7/21/09 Hom No. 4 Yes 26.09 160.81 151.03 7.8

B-3, 1.5'-3.0' 1496 7/21/09 Hom No. 4 Yes 25.58 176.07 163.38 9.2

B-3, 3.0'-4.5' 1497 7/21/09 Hom 3/8'' No 25.82 181.18 164.09 12.4

B-3, 4.5'-6.0' 1498 7/21/09 Hom No. 4 Yes 25.93 162.63 138.02 22.0

B-3, 6.0'-7.5' 1499 7/21/09 Hom No. 4 Yes 25.95 159.82 135.34 22.4

B-3, 7.5'-9.0' 1500 7/21/09 Hom No. 4 Yes 25.87 163.70 144.55 16.1

B-3, 9.0'-10.5' 1501 7/21/09 Hom 3/8'' No 25.52 144.82 125.19 19.7

B-3, 10.5'-12.0' 1502 7/21/09 Hom No. 4 Yes 25.79 160.57 132.58 26.2

B-3, 12.0'-13.5' 1503 7/21/09 Hom No. 4 No 25.92 152.26 125.54 26.8

B-3, 13.5'-15.0' 1504 7/21/09 Hom No. 4 No 25.79 156.20 125.14 31.3

B-3, 15.0'-16.5' 1505 7/21/09 Hom No. 4 No 25.63 149.42 124.86 24.8

B-3, 16.5'-18.0' 1506 7/21/09 Hom No. 4 Yes 25.97 162.76 130.00 31.5

B-3, 18.0'-19.5' 1507 7/21/09 Hom 3/8'' No 26.06 202.65 191.27 6.9

B-3, 19.5'-21.0' 1508 7/21/09 Len 3/8'' No 25.48 175.36 164.09 8.1

B-3, 21.0'-22.5' 1509 7/21/09 Hom No. 4 Yes 25.55 148.25 125.82 22.4

B-3, 22.5'-24.0'    NO RECOVERY 1510 7/21/09

B-3, 24.0'-25.5' 1511 7/21/09 Hom 3/8'' No 25.61 176.98 153.42 18.4

B-3, 25.5'-27.0' 1512 7/21/09 Hom 3/8'' No 25.79 172.52 142.71 25.5

B-3, 27.0'-28.5' 1513 7/21/09 Hom 3/8'' No 25.39 237.01 200.80 20.6

B-3, 28.5'-30.0' 1514 7/21/09 Hom 3/8'' No 25.85 202.93 164.37 27.8

B-3, 30.0'-31.5' 1515 7/21/09 Hom 3/4'' No 25.94 127.73 108.76 22.9

B-3, 31.5'-33.0' 1516 7/21/09 Hom 3/8'' No 25.77 98.91 88.02 17.5

B-3, 33.0'-34.5' 1517 7/21/09 Hom 3/8'' No 26.32 148.99 117.25 34.9

B-3, 34.5'-36.0' 1518 7/21/09 Hom 3/8'' No 25.77 125.06 99.75 34.2

B-3, 36.0'-37.5' 1519 7/26/09 Lam No. 4 Yes 26.05 176.39 148.43 22.8

B-3, 37.5'-39.0' 1520 7/26/09 Lam No. 4 Yes 25.85 154.79 129.00 25.0

B-3, 39.0'-40.5' 1521 7/26/09 Hom No. 4 Yes 26.28 160.49 134.54 24.0

B-3, 40.5'-42.0' 1522 7/26/09 Hom No. 4 Yes 25.55 156.17 131.61 23.2
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF Dry Ash Stack and Gypsum Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-3, 42.0'-43.5' 1523 7/26/09 Hom No. 4 Yes 26.12 158.81 132.29 25.0

B-3, 43.5'-45.0' 1524 7/26/09 Hom No. 4 Yes 26.06 155.56 132.58 21.6

B-3, 45.0'-46.5' 1525 7/26/09 Hom No. 4 Yes 26.07 160.24 134.99 23.2

B-3, 47.5'-49.0' 1526 7/26/09 Hom No. 4 Yes 25.33 162.11 136.57 23.0

B-3, 50.0'-51.5' 1527 7/26/09 Hom No. 4 Yes 25.99 173.75 132.93 38.2

B-3, 52.5'-54.0' 1528 7/26/09 Hom No. 4 Yes 25.63 180.40 149.49 25.0

B-3, 55.0'-56.5' 1529 7/26/09 Hom No. 10 Yes 25.74 75.13 63.88 29.5

B-3, 57.5'-59.0' 1530 7/26/09 Hom No. 10 Yes 25.60 124.24 99.29 33.9

B-3, 60.0'-61.5' 1531 7/26/09 Hom No. 10 Yes 25.70 181.10 135.34 41.7

B-3, 62.5'-64.0' 1532 7/26/09 Hom 3/8'' No 25.81 208.86 186.50 13.9

B-3, 65.0'-66.3' 1533 7/26/09 Hom 3/8'' No 25.68 204.17 189.93 8.7

B-21B, 45.0'-46.5' 1534 7/26/09 Hom No. 4 Yes 25.84 191.17 159.10 24.1

B-21B, 46.5'-48.0' 1535 7/26/09 Hom No. 10 Yes 21.49 153.44 124.25 28.4

B-21B, 52.0'-53.5' 1536 7/26/09 Hom No. 10 Yes 21.48 133.88 109.60 27.6

B-21B, 53.5'-55.0' 1537 7/26/09 Hom No. 10 Yes 21.07 167.06 129.53 34.6

B-21B, 56.8'-56.9' 1538 7/26/09 Hom No. 10 Yes 21.31 141.49 111.77 32.9

B-21B, 57.5'-59.0' 1539 7/26/09 Hom No. 4 Yes 21.01 162.70 138.59 20.5

B-21B, 61.0'-62.5' 1540 7/26/09 Hom 3/8'' No 26.01 223.30 194.70 17.0

B-21B, 65.0'-66.5' 1541 7/26/09 Hom 3/8'' No 21.26 203.89 171.47 21.6

B-21B, 67.5'-69.0' 1542 7/26/09 Hom 3/8'' No 21.38 180.36 149.67 23.9

B-21B, 70.0'-71.5' 1543 7/26/09 Hom 3/8'' No 21.11 193.81 165.44 19.7

B-21B, 72.5'-74.0' 1544 7/26/09 Hom 3/8'' No 26.13 225.74 194.82 18.3

B-21B, 75.0'-76.5' 1545 7/26/09 Hom 3/8'' No 21.30 166.63 144.18 18.3

B-27, 0.0'-1.5' 1546 7/26/09 Hom No. 10 Yes 21.42 156.32 136.89 16.8

B-27, 1.5'-3.0' 1547 7/26/09 Hom No. 10 Yes 21.89 119.11 110.17 10.1

B-27, 3.0'-4.5' 1548 7/26/09 Hom No. 10 Yes 21.57 94.68 86.10 13.3

B-27, 4.5'-6.0' 1549 7/26/09 Hom No. 10 Yes 22.42 120.64 108.04 14.7

B-27, 6.0'-7.5' 1550 7/26/09 Hom No. 10 Yes 21.03 124.04 107.55 19.1

B-27, 7.5'-9.0' 1551 7/26/09 Hom No. 10 Yes 20.84 116.88 102.84 17.1

B-27, 9.0'-10.5' 1552 7/26/09 Hom No. 10 Yes 20.90 128.80 112.64 17.6

B-27, 10.5'-12.0' 1553 7/26/09 Hom No. 10 Yes 26.02 143.98 132.63 10.6
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF Dry Ash Stack and Gypsum Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-27, 12.0'-13.5' 1554 7/26/09 Hom No. 10 Yes 21.74 101.64 95.06 9.0

B-27, 13.5'-15.0' 1555 7/26/09 Hom No. 10 Yes 21.03 121.51 104.89 19.8

B-27, 15.0'-16.5' 1556 7/26/09 Hom No. 10 Yes 20.92 123.78 106.78 19.8

B-27, 16.5'-18.0' 1557 7/26/09 Hom No. 10 Yes 21.01 101.17 88.34 19.1

B-27, 18.0'-19.5' 1558 7/26/09 Hom No. 10 Yes 21.82 105.81 91.96 19.7

B-27, 19.5'-21.0' 1559 7/26/09 Hom No. 10 Yes 22.78 118.03 101.40 21.2

B-27, 21.0'-22.5' 1560 7/26/09 Hom No. 4 No 22.61 123.53 104.81 22.8

B-27, 22.5'-24.0' 1561 7/26/09 Hom No. 4 No 22.07 121.15 102.30 23.5

B-27, 24.0'-25.5' 1562 7/26/09 Hom 3/8'' No 16.39 115.16 96.78 22.9

B-27, 25.5'-27.0'    NO RECOVERY 1563 7/21/09

B-27, 27.0'-28.5' 1564 7/26/09 Hom 3/8'' No 16.35 81.37 67.84 26.3

B-27, 28.5'-30.0' 1565 7/26/09 Hom 3/8'' No 15.32 113.67 98.26 18.6

B-27, 30.0'-31.5' 1566 7/26/09 Hom 3/8'' No 30.90 281.53 239.04 20.4

B-27, 31.5'-33.0' 1567 7/26/09 Hom 3/8'' No 16.96 125.59 103.72 25.2

B-27, 33.0'-34.5' 1568 7/26/09 Hom 3/8'' No 32.08 186.61 150.02 31.0

B-27, 34.5'-36.0' 1569 7/26/09 Hom 3/8'' No 31.62 188.54 149.90 32.7

B-27, 36.0'-37.5' 1570 7/26/09 Hom No. 4 Yes 30.81 217.26 175.11 29.2

B-27, 37.5'-39.0' 1571 7/26/09 Hom No. 4 No 16.07 90.00 69.47 38.4

B-27, 39.0'-40.5' 1572 7/26/09 Hom No. 4 No 16.24 104.16 77.67 43.1

B-27, 40.5'-42.0' 1573 7/26/09 Hom No. 10 Yes 16.23 101.44 75.26 44.4

B-27, 42.0'-43.5' 1574 7/26/09 Hom No. 4 No 22.63 113.54 88.36 38.3

B-27, 43.5'-45.0' 1575 7/26/09 Hom No. 4 No 20.45 121.15 96.28 32.8

B-27, 45.0'-46.5' 1576 7/26/09 Hom No. 4 No 21.29 100.05 78.87 36.8

B-27, 46.5'-48.0' 1577 7/26/09 Hom No. 4 No 21.13 111.36 90.56 30.0

B-27, 48.0'-49.5' 1578 7/26/09 Hom 3/8'' No 22.55 124.60 98.45 34.5

B-27, 49.5'-51.0' 1579 7/26/09 Hom No. 4 No 14.88 102.38 74.89 45.8

B-27, 51.0'-52.5' 1580 7/26/09 Hom No. 4 No 15.33 123.22 92.87 39.1

B-27, 52.5'-54.0' 1581 7/26/09 Hom No. 4 No 21.50 114.89 86.54 43.6

B-27, 54.0'-55.5' 1582 7/27/09 Hom No. 10 Yes 15.02 89.10 68.14 39.5

B-27, 55.5'-57.0' 1583 7/27/09 Hom No. 10 Yes 16.63 89.26 68.91 38.9

B-27, 57.0'-58.5' 1584 7/27/09 Hom No. 10 Yes 20.67 95.43 76.23 34.6
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Moisture Content of Soil
ASTM D 2216 

Project Name CUF Dry Ash Stack and Gypsum Stack Project Number 175539009

Tested By

Maximum Particle Size in Sample No. 10 No. 4 3/8'' 3/4'' 1 1/2'' 3''

Recommended Minimum Mass (g) 20 100 500 2,500 10,000 50,000 Test Method ASTM

Material Type: Stratified, Laminated, Lensed, Homogeneous

Maximum Material Pass Min. Wet Soil & Dry Soil &

Date Material Particle Excluded Mass? Can Weight Can Weight CanWeight Moisture

Source Lab ID Tested Type Size Amount Size (Y/N) (g) (g) (g) Content (%)

B-27, 58.5'-60.0' 1585 7/27/09 Hom No. 10 Yes 22.28 100.52 80.82 33.7

B-27, 60.0'-61.5' 1586 7/27/09 Hom No. 10 Yes 17.22 65.76 50.02 48.0

B-27, 61.5'-63.0' 1587 7/27/09 Hom No. 10 Yes 16.50 75.51 58.43 40.7

B-27, 63.0'-64.5' 1588 7/27/09 Hom No. 10 Yes 16.62 80.70 61.52 42.7

B-27, 64.5'-66.0' 1589 7/27/09 Hom No. 10 Yes 15.78 88.58 66.58 43.3

B-27, 66.0'-67.5' 1590 7/27/09 Hom No. 10 Yes 16.41 99.22 84.79 21.1

B-27, 67.5'-69.0' 1591 7/27/09 Hom No. 10 Yes 22.21 91.27 78.14 23.5

B-27, 70.0'-71.5' 1592 7/27/09 Hom No. 10 Yes 16.05 81.63 69.46 22.8

B-27, 72.5'-74.0' 1593 7/27/09 Hom No. 10 Yes 21.02 92.56 77.55 26.6

B-27, 75.0'-76.5' 1594 7/27/09 Hom No. 10 Yes 15.46 92.86 77.29 25.2

B-27, 77.5'-79.0' 1595 7/27/09 Hom No. 10 Yes 21.23 127.41 105.36 26.2

B-27, 80.0'-81.5' 1596 7/27/09 Hom No. 10 Yes 22.84 121.78 101.81 25.3

B-27, 82.5'-84.0' 1597 7/27/09 Hom No. 10 Yes 21.26 113.98 92.30 30.5

B-27, 85.0'-86.5' 1598 7/27/09 Hom No. 10 Yes 16.63 79.42 64.67 30.7

B-27, 87.5'-87.9' 1599 7/27/09 Hom No. 10 Yes 22.27 96.18 78.00 32.6
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Moisture-Density Data Sheet

Project:    Cumberland Dry Ash Stack and Gypsum Disposal Area Project No.:    175539009

Source:    B-25, 10.5'-18.0' Sample No.:    294

Sample Description:    fat clay, brown, moist Nmc:    21.5 %

Visual Notes:    N/A Test Method:    ASTM D 698 - Method A

Prepared:    Moist Oversized Fraction:    < 5 %   Rammer:    Mechanical Gs - Fines:    Assumed

Mold Weight  2043  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)

3754 1711 381.23 341.09 72.71 15.0 98.5

3878 1835 452.51 396.25 75.47 17.5 103.4

3910 1867 465.37 401.39 54.13 18.4 104.4

3925 1882 372.84 322.41 76.08 20.5 103.4

3905 1862 395.88 336.55 73.92 22.6 100.6
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Optimum Moisture Content   18.5  %

Maximum Dry Density   104.4    PCF



Moisture-Density Data Sheet

Project:    CUF- Dry Stack/Gypsum Disposal Project No.:    175539009

Source:    B-28  1.5'-15.0' Sample No.:    1459

Sample Description:    Clay with trace of gravel, light brown, moist Nmc:    6.5 %

Visual Notes:    Test Method:    ASTM D 698 - Method A

Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    ASTM D 854

Mold Weight  2040  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)

4090 2050 213.53 200.90 75.98 10.1 124.0

4125 2085 236.20 217.95 73.89 12.7 123.3

4080 2040 108.53 98.80 32.10 14.6 118.6

3975 1935 215.53 205.00 76.00 8.2 119.2
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Optimum Moisture Content   11.0  %

Maximum Dry Density   124.3    PCF



Moisture-Density Data Sheet

Project:    CUF- Dry Stack/Gypsum Disposal Project No.:    175539009

Source:    B-37, 6.0'-14.5' Sample No.:    1460

Sample Description:    brown clay, moist Nmc:    16.3 %

Visual Notes:    soft Test Method:    ASTM D 698 - Method A

Prepared:    Dry Oversized Fraction:    < 5 %   Rammer:  Manual Gs - Fines:    ASTM D 854

Mold Weight  4125  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)

5990 1865 301.52 272.66 72.61 14.4 108.6

6085 1960 420.27 370.95 73.92 16.6 112.0
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-2       4, 4.5'-6.0' & B-2       5, 7.5'-9.0' & B-2       6, 10.0'-11.5' & B-2       7, 12.5'-14.0' & B-2       8, 15.0'-16.5' & B-2       9, 17.5'-19.0' & B-2       10, 20.0'-21.5' & B-2       11, 22.5'-24.0' & B-2       12, 25.0'-26.5' & B-2       13, Lab ID 491

County Stewart Date Received 6-5-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 25.9 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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 99.1

3/4" 19 99.1

3/8" 9.5 93.2 California Bearing Ratio

No. 4 4.75 85.0 Test Not Performed

No. 10 2 73.2 Bearing Ratio (%): N/A

No. 40 0.425 51.8 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 33.9 Compacted Moisture Content (%): N/A

0.02 12.2

0.005 3.9

0.002 2.6 Specific Gravity

estimated 0.001 0.5 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.62

ASTM AASHTO

Range (%) (%)

Gravel 15.0 26.8 Classification

Coarse Sand 11.8 21.4 Unified Group Symbol: SM

Medium Sand 21.4 --- Group Name: Silty sand with gravel

Fine Sand 17.9 17.9

Silt 30.0 31.3

Clay 3.9 2.6 AASHTO Classification: A-2-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-2       24, 55.0'-56.5' & B-2       25, 57.5'-59.0' & B-2       26, 60.0'-61.5' & B-2       27, 62.5'-64.0' & B-2       28, 65.0'-66.5' & B-2       29, 67.5'-69.0'Lab ID 512

County Stewart Date Received 6-5-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 26.9 Prepared: Dry

Liquid Limit: 36

Plastic Limit: 20

Particle Size Analysis Plasticity Index: 16

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 Ratio

No. 4 4.75 100.0 Test Not Performed

No. 10 2 100.0 Bearing Ratio (%): N/A

No. 40 0.425 98.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 95.1 Compacted Moisture Content (%): N/A

0.02 62.3

0.005 35.8

0.002 26.0 Specific Gravity

estimated 0.001 20.1 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.56

ASTM AASHTO

Range (%) (%)

Gravel 0.0 0.0 Classification

Coarse Sand 0.0 1.3 Unified Group Symbol: CL

Medium Sand 1.3 --- Group Name: Lean clay

Fine Sand 3.6 3.6

Silt 59.3 69.1

Clay 35.8 26.0 AASHTO Classification: A-6 ( 16 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-4         2, 1.5'-3.0' & B-4         3, 3.0'-4.5' & B-4         4, 4.5'-6.0' & B-4         5, 6.0'-7.5' & B-4         6, 7.5'-9.0' & B-4         7, 9.0'-10.5' & B-4         8, 10.5'-12.0' & B-4         9, 12.0'-13.5' & B-4         10, 13.5'-15.0' & B-4  Lab ID 582

County Stewart Date Received 6-5-09

Sample Type SPT Comp Date Reported 7-6-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 40.7 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.5 California Bearing Ratio

No. 4 4.75 97.6 Test Not Performed

No. 10 2 94.5 Bearing Ratio (%): N/A

No. 40 0.425 79.9 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 72.5 Compacted Moisture Content (%): N/A

0.02 42.0

0.005 13.9

0.002 4.7 Specific Gravity

estimated 0.001 0.2 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.42

ASTM AASHTO

Range (%) (%)

Gravel 2.4 5.5 Classification

Coarse Sand 3.1 14.6 Unified Group Symbol: ML

Medium Sand 14.6 --- Group Name: Silt with sand

Fine Sand 7.4 7.4

Silt 58.6 67.8

Clay 13.9 4.7 AASHTO Classification: A-4 ( 0 )

Comments: 

File: frm_175539009_sum_582  Sheet: Summary

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 Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-4         30, 43.5'-45.0' & B-4         31, 45.0'-46.5' & B-4         32, 47.5'-49.0' & B-4         33, 50.0'-51.5' & B-4         34, 52.5'-54.0' & B-4         35, 55.0'-56.5'Lab ID 611

County Stewart Date Received 6-5-09

Sample Type SPT Comp Date Reported 7-6-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 27.2 Prepared: Dry

Liquid Limit: 40

Plastic Limit: 21

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 Ratio

No. 4 4.75 100.0 Test Not Performed

No. 10 2 100.0 Bearing Ratio (%): N/A

No. 40 0.425 95.6 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 92.1 Compacted Moisture Content (%): N/A

0.02 69.6

0.005 44.4

0.002 32.2 Specific Gravity

estimated 0.001 24.2 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.53

ASTM AASHTO

Range (%) (%)

Gravel 0.0 0.0 Classification

Coarse Sand 0.0 4.4 Unified Group Symbol: CL

Medium Sand 4.4 --- Group Name: Lean clay

Fine Sand 3.5 3.5

Silt 47.7 59.9

Clay 44.4 32.2 AASHTO Classification: A-6 ( 18 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-6, 0.0'-10.0' Lab ID 39

County Stewart Date Received 5-12-09

Sample Type Bag Date Reported 6-1-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 24.3 Prepared: Dry

Liquid Limit: 55

Plastic Limit: 18

Particle Size Analysis Plasticity Index: 37

Preparation Method: ASTM D 421 Activity Index: 0.93

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 98.2 California Bearing Ratio

No. 4 4.75 94.0 Test Not Performed

No. 10 2 89.7 Bearing Ratio (%): N/A

No. 40 0.425 81.8 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 67.9 Compacted Moisture Content (%): N/A

0.02 56.3

0.005 45.5

0.002 40.4 Specific Gravity

estimated 0.001 37.1 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.55

ASTM AASHTO

Range (%) (%)

Gravel 6.0 10.3 Classification

Coarse Sand 4.3 7.9 Unified Group Symbol: CH

Medium Sand 7.9 --- Group Name: Sandy fat clay

Fine Sand 13.9 13.9

Silt 22.4 27.5

Clay 45.5 40.4 AASHTO Classification: A-7-6 ( 23 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-6, 24.0'-25.5', 25.5'-27.0', 27.0'-28.5', 28.5'-30.0', 30.0'-31.5', 31.5'-33.0'Lab ID 17

County Stewart Date Received 5-12-09

Sample Type SPT Comp Date Reported 6-1-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 31.1 Prepared: Dry

Liquid Limit: 56

Plastic Limit: 20

Particle Size Analysis Plasticity Index: 36

Preparation Method: ASTM D 421 Activity Index: 1.57

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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 96.4

3/4" 19 85.1

3/8" 9.5 71.0 California Bearing Ratio

No. 4 4.75 57.5 Test Not Performed

No. 10 2 51.2 Bearing Ratio (%): N/A

No. 40 0.425 42.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 40.5 Compacted Moisture Content (%): N/A

0.02 30.4

0.005 25.5

0.002 23.1 Specific Gravity

estimated 0.001 21.3 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 42.5 48.8 Classification

Coarse Sand 6.3 8.5 Unified Group Symbol: GC

Medium Sand 8.5 --- Group Name: Clayey gravel with sand

Fine Sand 2.2 2.2

Silt 15.0 17.4

Clay 25.5 23.1 AASHTO Classification: A-7-6 ( 8 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-6, 36.0'-37.5', 37.5'-39.0', 40.0'-41.5', 42.5'-44.0' Lab ID 26

County Stewart Date Received 5-12-09

Sample Type SPT Comp Date Reported 6-1-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 26.5 Prepared: Dry

Liquid Limit: 37

Plastic Limit: 18

Particle Size Analysis Plasticity Index: 19

Preparation Method: ASTM D 421 Activity Index: 0.66

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 98.7 California Bearing Ratio

No. 4 4.75 98.1 Test Not Performed

No. 10 2 97.8 Bearing Ratio (%): N/A

No. 40 0.425 93.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 90.1 Compacted Moisture Content (%): N/A

0.02 64.0

0.005 36.3

0.002 28.6 Specific Gravity

estimated 0.001 23.8 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.55

ASTM AASHTO

Range (%) (%)

Gravel 1.9 2.2 Classification

Coarse Sand 0.3 4.1 Unified Group Symbol: CL

Medium Sand 4.1 --- Group Name: Lean clay

Fine Sand 3.6 3.6

Silt 53.8 61.5

Clay 36.3 28.6 AASHTO Classification: A-6 ( 17 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source 8, 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'Lab ID 802

County Stewart Date Received 6-18-09

Sample Type SPT Comp Date Reported 7-31-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 15.8 Prepared: Dry

Liquid Limit: 36

Plastic Limit: 19

Particle Size Analysis Plasticity Index: 17

Preparation Method: ASTM D 421 Activity Index: 0.57

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.7 California Bearing Ratio

No. 4 4.75 98.7 Test Not Performed

No. 10 2 97.9 Bearing Ratio (%): N/A

No. 40 0.425 90.5 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 85.6 Compacted Moisture Content (%): N/A

0.02 56.7

0.005 36.6

0.002 29.9 Specific Gravity

estimated 0.001 26.0 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.64

ASTM AASHTO

Range (%) (%)

Gravel 1.3 2.1 Classification

Coarse Sand 0.8 7.4 Unified Group Symbol: CL

Medium Sand 7.4 --- Group Name: Lean clay

Fine Sand 4.9 4.9

Silt 49.0 55.7

Clay 36.6 29.9 AASHTO Classification: A-6 ( 14 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-9, 0.0'-6.0' Lab ID 161

County Stewart Date Received 5-18-09

Sample Type Bag Date Reported 6-3-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 20.3 Prepared: Dry

Liquid Limit: 50

Plastic Limit: 17

Particle Size Analysis Plasticity Index: 33

Preparation Method: ASTM D 421 Activity Index: 0.92

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.0 California Bearing Ratio

No. 4 4.75 91.2 Test Not Performed

No. 10 2 88.1 Bearing Ratio (%): N/A

No. 40 0.425 81.9 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 68.7 Compacted Moisture Content (%): N/A

0.02 53.0

0.005 41.0

0.002 35.6 Specific Gravity

estimated 0.001 34.5 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO

Range (%) (%)

Gravel 8.8 11.9 Classification

Coarse Sand 3.1 6.2 Unified Group Symbol: CH/CL

Medium Sand 6.2 --- Group Name: Sandy fat clay

Fine Sand 13.2 13.2

Silt 27.7 33.1

Clay 41.0 35.6 AASHTO Classification: A-7-6 ( 21 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-9, 9.0'-12.0' Lab ID 162

County Stewart Date Received 5-18-09

Sample Type Bag Date Reported 6-3-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 22.2 Prepared: Dry

Liquid Limit: 51

Plastic Limit: 19

Particle Size Analysis Plasticity Index: 32

Preparation Method: ASTM D 421 Activity Index: 0.78

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 98.7 California Bearing Ratio

No. 4 4.75 95.1 Test Not Performed

No. 10 2 92.7 Bearing Ratio (%): N/A

No. 40 0.425 88.9 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 83.0 Compacted Moisture Content (%): N/A

0.02 61.2

0.005 48.7

0.002 41.0 Specific Gravity

estimated 0.001 35.8 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.68

ASTM AASHTO

Range (%) (%)

Gravel 4.9 7.3 Classification

Coarse Sand 2.4 3.8 Unified Group Symbol: CH/CL

Medium Sand 3.8 --- Group Name: Fat clay with sand

Fine Sand 5.9 5.9

Silt 34.3 42.0

Clay 48.7 41.0 AASHTO Classification: A-7-6 ( 27 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source 11, 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'Lab ID 841

County Stewart Date Received 6-18-09

Sample Type SPT Comp Date Reported 7-31-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 20.8 Prepared: Dry

Liquid Limit: 41

Plastic Limit: 24

Particle Size Analysis Plasticity Index: 17

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 98.4

3/8" 9.5 96.2 California Bearing Ratio

No. 4 4.75 95.5 Test Not Performed

No. 10 2 95.0 Bearing Ratio (%): N/A

No. 40 0.425 92.8 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 89.7 Compacted Moisture Content (%): N/A

0.02 65.8

0.005 41.9

0.002 34.0 Specific Gravity

estimated 0.001 27.9 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.66

ASTM AASHTO

Range (%) (%)

Gravel 4.5 5.0 Classification

Coarse Sand 0.5 2.2 Unified Group Symbol: CL

Medium Sand 2.2 --- Group Name: Lean clay

Fine Sand 3.1 3.1

Silt 47.8 55.7

Clay 41.9 34.0 AASHTO Classification: A-7-6 ( 17 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-12, 15.0' Lab ID 208

County Stewart Date Received 5-18-09

Sample Type Bag Date Reported 6-3-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 21.2 Prepared: Dry

Liquid Limit: 51

Plastic Limit: 18

Particle Size Analysis Plasticity Index: 33

Preparation Method: ASTM D 421 Activity Index: 0.94

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 97.0 California Bearing Ratio

No. 4 4.75 89.2 Test Not Performed

No. 10 2 86.6 Bearing Ratio (%): N/A

No. 40 0.425 80.4 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 73.0 Compacted Moisture Content (%): N/A

0.02 55.3

0.005 41.0

0.002 35.3 Specific Gravity

estimated 0.001 32.0 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 10.8 13.4 Classification

Coarse Sand 2.6 6.2 Unified Group Symbol: CH/CL

Medium Sand 6.2 --- Group Name: Fat clay with sand

Fine Sand 7.4 7.4

Silt 32.0 37.7

Clay 41.0 35.3 AASHTO Classification: A-7-6 ( 23 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-12, 35.0'-36.5', 37.5'-39.0', 40.0'-41.5', 42.5'-44.0', 45.0'-46.5' Lab ID 186

County Stewart Date Received 5-18-09

Sample Type SPT Comp Date Reported 6-3-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 25.5 Prepared: Dry

Liquid Limit: 40

Plastic Limit: 19

Particle Size Analysis Plasticity Index: 21

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 97.6 California Bearing Ratio

No. 4 4.75 96.3 Test Not Performed

No. 10 2 95.0 Bearing Ratio (%): N/A

No. 40 0.425 92.2 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 88.8 Compacted Moisture Content (%): N/A

0.02 67.4

0.005 46.0

0.002 34.2 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: 2.64

ASTM AASHTO

Range (%) (%)

Gravel 3.7 5.0 Classification

Coarse Sand 1.3 2.8 Unified Group Symbol: CL

Medium Sand 2.8 --- Group Name: Lean clay

Fine Sand 3.4 3.4

Silt 42.8 54.6

Clay 46.0 34.2 AASHTO Classification: A-6 ( 19 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-12, 60.0'-61.5', 62.5'-64.0', 65.0'-66.5', 67.5'-69.0' Lab ID 197

County Stewart Date Received 5-18-09

Sample Type SPT Comp Date Reported 6-3-09

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: ---

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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 91.7

3/4" 19 88.1

3/8" 9.5 69.9 California Bearing Ratio

No. 4 4.75 54.4 Test Not Performed

No. 10 2 44.2 Bearing Ratio (%): N/A

No. 40 0.425 31.5 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 21.4 Compacted Moisture Content (%): N/A

0.02 13.0

0.005 7.1

0.002 5.6 Specific Gravity

estimated 0.001 5.0 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.62

ASTM AASHTO

Range (%) (%)

Gravel 45.6 55.8 Classification

Coarse Sand 10.2 12.7 Unified Group Symbol: GM

Medium Sand 12.7 --- Group Name: Silty gravel with sand

Fine Sand 10.1 10.1

Silt 14.3 15.8

Clay 7.1 5.6 AASHTO Classification: A-1-b ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source 14, 40.0'-41.5', 42.5'-44.0', 45.0'-46.5', 47.5'-49.0' Lab ID 896

County Stewart Date Received 6-18-09

Sample Type SPT Comp Date Reported 7-13-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 23.4 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 94.5

3/8" 9.5 88.4 California Bearing Ratio

No. 4 4.75 81.2 Test Not Performed

No. 10 2 72.6 Bearing Ratio (%): N/A

No. 40 0.425 35.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 16.8 Compacted Moisture Content (%): N/A

0.02 8.7

0.005 4.6

0.002 2.8 Specific Gravity

estimated 0.001 2.2 Estimated

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO

Range (%) (%)

Gravel 18.8 27.4 Classification

Coarse Sand 8.6 36.9 Unified Group Symbol: SM

Medium Sand 36.9 --- Group Name: Silty sand with gravel

Fine Sand 18.9 18.9

Silt 12.2 14.0

Clay 4.6 2.8 AASHTO Classification: A-1-b ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source 14, 52.5'-54.0', 55.0'-56.5', 57.5'-59.0', 60.0'-61.5', 62.5'-64.0' Lab ID 902

County Stewart Date Received 6-18-09

Sample Type SPT Comp Date Reported 7-13-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 21.0 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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 83.3

3/4" 19 76.2

3/8" 9.5 58.4 California Bearing Ratio

No. 4 4.75 47.0 Test Not Performed

No. 10 2 38.4 Bearing Ratio (%): N/A

No. 40 0.425 22.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 16.3 Compacted Moisture Content (%): N/A

0.02 10.3

0.005 7.2

0.002 6.1 Specific Gravity

estimated 0.001 5.0 Estimated

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.70

ASTM AASHTO

Range (%) (%)

Gravel 53.0 61.6 Classification

Coarse Sand 8.6 15.7 Unified Group Symbol: GM

Medium Sand 15.7 --- Group Name: Silty gravel with sand

Fine Sand 6.4 6.4

Silt 9.1 10.2

Clay 7.2 6.1 AASHTO Classification: A-1-b ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-18, 0.0'-1.5', 1.5'-3.0', 3.0'-4.5', 4.5'-6.0', 6.0'-7.5' Lab ID 727

County Stewart Date Received 6-12-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 14.4 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 95.6 California Bearing Ratio

No. 4 4.75 91.1 Test Not Performed

No. 10 2 82.7 Bearing Ratio (%): N/A

No. 40 0.425 57.6 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 39.5 Compacted Moisture Content (%): N/A

0.02 18.6

0.005 7.1

0.002 3.9 Specific Gravity

estimated 0.001 3.0 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.61

ASTM AASHTO

Range (%) (%)

Gravel 8.9 17.3 Classification

Coarse Sand 8.4 25.1 Unified Group Symbol: SM

Medium Sand 25.1 --- Group Name: Silty sand

Fine Sand 18.1 18.1

Silt 32.4 35.6

Clay 7.1 3.9 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-18, 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'Lab ID 738

County Stewart Date Received 6-12-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 37.2 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 95.5 California Bearing Ratio

No. 4 4.75 95.2 Test Not Performed

No. 10 2 95.1 Bearing Ratio (%): N/A

No. 40 0.425 90.6 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 74.0 Compacted Moisture Content (%): N/A

0.02 38.5

0.005 13.0

0.002 4.4 Specific Gravity

estimated 0.001 1.2 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.58

ASTM AASHTO

Range (%) (%)

Gravel 4.8 4.9 Classification

Coarse Sand 0.1 4.5 Unified Group Symbol: ML

Medium Sand 4.5 --- Group Name: Silt with sand

Fine Sand 16.6 16.6

Silt 61.0 69.6

Clay 13.0 4.4 AASHTO Classification: A-4 ( 0 )

Comments: 

File: frm_175539009_sum_738  Sheet: Summary

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 Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-19, 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'Lab ID 663

County Stewart Date Received 6-12-09

Sample Type SPT Comp Date Reported 7-9-09

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: 48

Plastic Limit: 19

Particle Size Analysis Plasticity Index: 29

Preparation Method: ASTM D 421 Activity Index: 1.32

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 93.3

3/8" 9.5 84.4 California Bearing Ratio

No. 4 4.75 73.8 Test Not Performed

No. 10 2 67.2 Bearing Ratio (%): N/A

No. 40 0.425 57.8 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 49.0 Compacted Moisture Content (%): N/A

0.02 36.9

0.005 26.5

0.002 21.6 Specific Gravity

estimated 0.001 18.5 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.78

ASTM AASHTO

Range (%) (%)

Gravel 26.2 32.8 Classification

Coarse Sand 6.6 9.4 Unified Group Symbol: GC

Medium Sand 9.4 --- Group Name: Clayey gravel with sand

Fine Sand 8.8 8.8

Silt 22.5 27.4

Clay 26.5 21.6 AASHTO Classification: A-7-6 ( 10 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-19, 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', 40.0'-41.5', 42.5'-44.0', 45.0'-46.5', 47.5'-49.0'Lab ID 678

County Stewart Date Received 6-12-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 30.3 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.5 California Bearing Ratio

No. 4 4.75 98.0 Test Not Performed

No. 10 2 97.2 Bearing Ratio (%): N/A

No. 40 0.425 91.4 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 80.0 Compacted Moisture Content (%): N/A

0.02 37.8

0.005 11.7

0.002 3.9 Specific Gravity

estimated 0.001 0.0 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.46

ASTM AASHTO

Range (%) (%)

Gravel 2.0 2.8 Classification

Coarse Sand 0.8 5.8 Unified Group Symbol: ML

Medium Sand 5.8 --- Group Name: Silt with sand

Fine Sand 11.4 11.4

Silt 68.3 76.1

Clay 11.7 3.9 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-20, 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'Lab ID 691

County Stewart Date Received 6-12-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 15.7 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 Ratio

No. 4 4.75 Test Not Performed

No. 10 2 100.0 Bearing Ratio (%): N/A

No. 40 0.425 93.6 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 87.1 Compacted Moisture Content (%): N/A

0.02 7.1

0.005 3.9

0.002 3.8 Specific Gravity

estimated 0.001 3.7 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.31

ASTM AASHTO

Range (%) (%)

Gravel 0.0 0.0 Classification

Coarse Sand 0.0 6.4 Unified Group Symbol: ML

Medium Sand 6.4 --- Group Name: Silt

Fine Sand 6.5 6.5

Silt 83.2 83.3

Clay 3.9 3.8 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-21, 0.0'-9.0' Lab ID 71

County Stewart Date Received 5-12-09

Sample Type Bag Date Reported 6-1-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 23.6 Prepared: Dry

Liquid Limit: 49

Plastic Limit: 18

Particle Size Analysis Plasticity Index: 31

Preparation Method: ASTM D 421 Activity Index: 0.97

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 98.9

3/8" 9.5 95.4 California Bearing Ratio

No. 4 4.75 93.2 Test Not Performed

No. 10 2 89.9 Bearing Ratio (%): N/A

No. 40 0.425 82.8 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 70.6 Compacted Moisture Content (%): N/A

0.02 52.5

0.005 37.5

0.002 31.7 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: 2.81

ASTM AASHTO

Range (%) (%)

Gravel 6.8 10.1 Classification

Coarse Sand 3.3 7.1 Unified Group Symbol: CL/CH

Medium Sand 7.1 --- Group Name: Lean clay with sand

Fine Sand 12.2 12.2

Silt 33.1 38.9

Clay 37.5 31.7 AASHTO Classification: A-7-6 ( 21 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-21, 12.0'-18.0' Lab ID 72

County Stewart Date Received 5-12-09

Sample Type Bag Date Reported 5-27-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 91.1 Prepared: Dry

Liquid Limit: 56

Plastic Limit: 20

Particle Size Analysis Plasticity Index: 36

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.3 Test Not Performed

No. 10 2 97.2 Bearing Ratio (%): N/A

No. 40 0.425 91.1 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 85.6 Compacted Moisture Content (%): N/A

0.02 65.5

0.005 53.8

0.002 46.7 Specific Gravity

estimated 0.001 43.2 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.78

ASTM AASHTO

Range (%) (%)

Gravel 0.7 2.8 Classification

Coarse Sand 2.1 6.1 Unified Group Symbol: CH

Medium Sand 6.1 --- Group Name: Fat clay

Fine Sand 5.5 5.5

Silt 31.8 38.9

Clay 53.8 46.7 AASHTO Classification: A-7-6 ( 33 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-21, 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'Lab ID 53

County Stewart Date Received 5-12-09

Sample Type SPT Comp Date Reported 6-1-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 22.9 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 98.5

3/8" 9.5 93.2 California Bearing Ratio

No. 4 4.75 79.4 Test Not Performed

No. 10 2 62.9 Bearing Ratio (%): N/A

No. 40 0.425 34.5 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 16.6 Compacted Moisture Content (%): N/A

0.02 7.9

0.005 3.8

0.002 2.8 Specific Gravity

estimated 0.001 2.3 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.61

ASTM AASHTO

Range (%) (%)

Gravel 20.6 37.1 Classification

Coarse Sand 16.5 28.4 Unified Group Symbol: SM

Medium Sand 28.4 --- Group Name: Silty sand with gravel

Fine Sand 17.9 17.9

Silt 12.8 13.8

Clay 3.8 2.8 AASHTO Classification: A-1-b ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-22, 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'Lab ID 77

County Stewart Date Received 5-12-09

Sample Type SPT Comp Date Reported 5-27-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 14.3 Prepared: Dry

Liquid Limit: 36

Plastic Limit: 18

Particle Size Analysis Plasticity Index: 18

Preparation Method: ASTM D 421 Activity Index: 1.38

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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 88.6

3/4" 19 84.1

3/8" 9.5 68.5 California Bearing Ratio

No. 4 4.75 55.4 Test Not Performed

No. 10 2 48.7 Bearing Ratio (%): N/A

No. 40 0.425 38.6 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 32.2 Compacted Moisture Content (%): N/A

0.02 22.4

0.005 16.7

0.002 13.0 Specific Gravity

estimated 0.001 11.4 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.72

ASTM AASHTO

Range (%) (%)

Gravel 44.6 51.3 Classification

Coarse Sand 6.7 10.1 Unified Group Symbol: GC

Medium Sand 10.1 --- Group Name: Clayey gravel with sand

Fine Sand 6.4 6.4

Silt 15.5 19.2

Clay 16.7 13.0 AASHTO Classification: A-2-6 ( 1 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-22, 28.5'-30.0', 30.0'-31.5', 31.5'-33.0', 33.0'-34.5', 34.5'-36.0', 36.0'-37.5', 37.5'-39.0', 39.0'-40.5', 40.5'-42.0', 42.0'-43.5', 43.5'-45.0', 45.0'-46.5', 46.5'-48.0', 48.0'-49.5'Lab ID 93

County Stewart Date Received 5-12-09

Sample Type SPT Comp Date Reported 5-27-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 33.6 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 97.0 California Bearing Ratio

No. 4 4.75 92.4 Test Not Performed

No. 10 2 87.0 Bearing Ratio (%): N/A

No. 40 0.425 72.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 56.0 Compacted Moisture Content (%): N/A

0.02 31.8

0.005 9.5

0.002 2.3 Specific Gravity

estimated 0.001 0.8 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.55

ASTM AASHTO

Range (%) (%)

Gravel 7.6 13.0 Classification

Coarse Sand 5.4 14.3 Unified Group Symbol: ML

Medium Sand 14.3 --- Group Name: Sandy silt

Fine Sand 16.7 16.7

Silt 46.5 53.7

Clay 9.5 2.3 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-22, 75.0'-76.5', 77.5'-79.0', 80.0'-81.5', 82.5'-84.0', 85.0'-86.5', 87.5'-89.0'Lab ID 121

County Stewart Date Received 5-12-09

Sample Type SPT Comp Date Reported 5-27-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 21.9 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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 89.3

3/4" 19 79.6

3/8" 9.5 62.5 California Bearing Ratio

No. 4 4.75 45.8 Test Not Performed

No. 10 2 30.4 Bearing Ratio (%): N/A

No. 40 0.425 14.9 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 9.8 Compacted Moisture Content (%): N/A

0.02 6.8

0.005 4.1

0.002 3.2 Specific Gravity

estimated 0.001 2.8 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.66

ASTM AASHTO

Range (%) (%)

Gravel 54.2 69.6 Classification

Coarse Sand 15.4 15.5 Unified Group Symbol: GP-GC

Medium Sand 15.5 --- Group Name:             Poorly graded clayey gravel

Fine Sand 5.1 5.1

Silt 5.7 6.6

Clay 4.1 3.2 AASHTO Classification: A-1-a (0)

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-24     4, 4.5'-6.0' & B-24     5, 6.0'-7.5' & B-24     6, 7.5'-9.0' & B-24     7, 9.0'-10.5' & B-24     8, 10.5'-12.0' & B-24     9, 12.0'-13.5' & B-24     10, 13.5'-15.0' & B-24     11, 15.0'-16.5' & B-24     12, 16.5'-18.0' & B-24     13, 18.0'-19.5' &Lab ID 536

County Stewart Date Received 6-5-09

Sample Type SPT Comp Date Reported 7-6-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 16.4 Prepared: Dry

Liquid Limit: 39

Plastic Limit: 19

Particle Size Analysis Plasticity Index: 20

Preparation Method: ASTM D 421 Activity Index: 1.05

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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 96.9

3/4" 19 95.6

3/8" 9.5 79.4 California Bearing Ratio

No. 4 4.75 69.8 Test Not Performed

No. 10 2 62.3 Bearing Ratio (%): N/A

No. 40 0.425 52.2 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 44.9 Compacted Moisture Content (%): N/A

0.02 33.8

0.005 23.4

0.002 18.8 Specific Gravity

estimated 0.001 15.5 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.51

ASTM AASHTO

Range (%) (%)

Gravel 30.2 37.7 Classification

Coarse Sand 7.5 10.1 Unified Group Symbol: GC

Medium Sand 10.1 --- Group Name: Clayey gravel with sand

Fine Sand 7.3 7.3

Silt 21.5 26.1

Clay 23.4 18.8 AASHTO Classification: A-6 ( 5 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-24     19, 27.0'-28.5' & B-24     20, 28.5'-30.0' & B-24     21, 30.0'-31.5' & B-24     22, 31.5'-33.0' & B-24     23, 33.0'-34.5' & B-24     24, 35.0'-36.5' & B-24     25, 37.5'-39.0' & B-24     26, 40.0'-41.5' & B-24     27, 42.5'-44.0' & B-24     28, Lab ID 552

County Stewart Date Received 6-5-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 44.8 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.8 California Bearing Ratio

No. 4 4.75 99.8 Test Not Performed

No. 10 2 99.7 Bearing Ratio (%): N/A

No. 40 0.425 92.6 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 78.0 Compacted Moisture Content (%): N/A

0.02 46.1

0.005 13.7

0.002 5.0 Specific Gravity

estimated 0.001 2.7 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.44

ASTM AASHTO

Range (%) (%)

Gravel 0.2 0.3 Classification

Coarse Sand 0.1 7.1 Unified Group Symbol: ML

Medium Sand 7.1 --- Group Name: Silt with sand

Fine Sand 14.6 14.6

Silt 64.3 73.0

Clay 13.7 5.0 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-25, 10.5'-18.0' Lab ID 294

County Stewart Date Received 5-29-09

Sample Type Bag Date Reported 6-25-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 21.5 Prepared: Dry

Liquid Limit: 58

Plastic Limit: 22

Particle Size Analysis Plasticity Index: 36

Preparation Method: ASTM D 421 Activity Index: 0.72

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Method: ASTM D 698 Method A

Sieve Size (mm) Passing Maximum Dry Density (lb/ft
3
): 104.4

3" 75 Maximum Dry Density (kg/m
3
): 1672

2" 50 Optimum Moisture Content (%): 18.4

1 1/2" 37.5 Over Size Correction %: <5%

1" 25

3/4" 19

3/8" 9.5 100.0 California Bearing Ratio

No. 4 4.75 99.7 Test Not Performed

No. 10 2 97.9 Bearing Ratio (%): N/A

No. 40 0.425 94.0 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 87.7 Compacted Moisture Content (%): N/A

0.02 70.4

0.005 57.4

0.002 50.4 Specific Gravity

estimated 0.001 45.2 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.54

ASTM AASHTO

Range (%) (%)

Gravel 0.3 2.1 Classification

Coarse Sand 1.8 3.9 Unified Group Symbol: CH

Medium Sand 3.9 --- Group Name: Fat clay

Fine Sand 6.3 6.3

Silt 30.3 37.3

Clay 57.4 50.4 AASHTO Classification: A-7-6 ( 34 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-28, 1.5'-15.0' Lab ID 1459

County Stewart Date Received 7-15-09

Sample Type BULK Date Reported 8-4-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 6.5 Prepared: Dry

Liquid Limit: 36

Plastic Limit: 17

Particle Size Analysis Plasticity Index: 19

Preparation Method: ASTM D 421 Activity Index: 0.61

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % ASTM D 698 - Method A

Sieve Size (mm) Passing Maximum Dry Density (lb/ft
3
): 124.3

3" 75 Maximum Dry Density (kg/m
3
): 1991

2" 50 Optimum Moisture Content (%): 11.0

1 1/2" 37.5 Over Size Correction %: <5

1" 25 100.0

3/4" 19 98.7

3/8" 9.5 88.5 California Bearing Ratio

No. 4 4.75 76.8 Test Not Performed

No. 10 2 68.9 Bearing Ratio (%): N/A

No. 40 0.425 56.2 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 47.5 Compacted Moisture Content (%): N/A

0.02 45.0

0.005 35.8

0.002 30.6 Specific Gravity

estimated 0.001 27.4 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.66

ASTM AASHTO

Range (%) (%)

Gravel 23.2 31.1 Classification

Coarse Sand 7.9 12.7 Unified Group Symbol: SC

Medium Sand 12.7 --- Group Name: Clayey sand with gravel

Fine Sand 8.7 8.7

Silt 11.7 16.9

Clay 35.8 30.6 AASHTO Classification: A-6 ( 5 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-29, 0.3'-10.0' Lab ID 1457

County Stewart Date Received 7-15-09

Sample Type BULK Date Reported 8-4-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 12.6 Prepared: Dry

Liquid Limit: 46

Plastic Limit: 21

Particle Size Analysis Plasticity Index: 25

Preparation Method: ASTM D 421 Activity Index: 0.48

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.3 California Bearing Ratio

No. 4 4.75 95.6 Test Not Performed

No. 10 2 92.6 Bearing Ratio (%): N/A

No. 40 0.425 85.0 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 77.3 Compacted Moisture Content (%): N/A

0.02 69.6

0.005 56.1

0.002 52.0 Specific Gravity

estimated 0.001 49.8 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.58

ASTM AASHTO

Range (%) (%)

Gravel 4.4 7.4 Classification

Coarse Sand 3.0 7.6 Unified Group Symbol: CL

Medium Sand 7.6 --- Group Name: Lean clay with sand

Fine Sand 7.7 7.7

Silt 21.2 25.3

Clay 56.1 52.0 AASHTO Classification: A-7-6 ( 19 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-29, 10.4'-14.5' Lab ID 1458

County Stewart Date Received 7-15-09

Sample Type BULK Date Reported 8-4-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 24.8 Prepared: Dry

Liquid Limit: 46

Plastic Limit: 17

Particle Size Analysis Plasticity Index: 29

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 96.2 California Bearing Ratio

No. 4 4.75 91.6 Test Not Performed

No. 10 2 88.1 Bearing Ratio (%): N/A

No. 40 0.425 80.8 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 73.5 Compacted Moisture Content (%): N/A

0.02 66.8

0.005 51.6

0.002 45.9 Specific Gravity

estimated 0.001 42.6 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.57

ASTM AASHTO

Range (%) (%)

Gravel 8.4 11.9 Classification

Coarse Sand 3.5 7.3 Unified Group Symbol: CL

Medium Sand 7.3 --- Group Name: Lean clay with sand

Fine Sand 7.3 7.3

Silt 21.9 27.6

Clay 51.6 45.9 AASHTO Classification: A-7-6 ( 20 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-32, 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'Lab ID 330

County Stewart Date Received 5-29-09

Sample Type SPT Comp Date Reported 7-6-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 16.0 Prepared: Dry

Liquid Limit: 40

Plastic Limit: 17

Particle Size Analysis Plasticity Index: 23

Preparation Method: ASTM D 421 Activity Index: 1.15

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/ft
3
): N/A

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

2" 50 Optimum Moisture Content (%): N/A

1 1/2" 37.5 100.0 Over Size Correction %: N/A

1" 25 94.6

3/4" 19 88.9

3/8" 9.5 79.0 California Bearing Ratio

No. 4 4.75 67.2 Test Not Performed

No. 10 2 60.5 Bearing Ratio (%): N/A

No. 40 0.425 51.4 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 44.5 Compacted Moisture Content (%): N/A

0.02 32.1

0.005 24.4

0.002 19.6 Specific Gravity

estimated 0.001 17.1 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.63

ASTM AASHTO

Range (%) (%)

Gravel 32.8 39.5 Classification

Coarse Sand 6.7 9.1 Unified Group Symbol: GC

Medium Sand 9.1 --- Group Name: Clayey gravel with sand

Fine Sand 6.9 6.9

Silt 20.1 24.9

Clay 24.4 19.6 AASHTO Classification: A-6 ( 6 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-32, 20.0'-21.5', 22.5'-24.0', 25.0'-26.5', 27.5'-29.0', 30.0'-31.5', 32.5'-34.0', 35.0'-36.5', 37.5'-39.0', 40.0'-41.5', 42.5'-44.0', 45.0'-46.5', 47.5'-49.0'Lab ID 343

County Stewart Date Received 5-29-09

Sample Type SPT Comp Date Reported 6-25-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 34.6 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 98.9 California Bearing Ratio

No. 4 4.75 97.4 Test Not Performed

No. 10 2 96.1 Bearing Ratio (%): N/A

No. 40 0.425 86.2 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 79.3 Compacted Moisture Content (%): N/A

0.02 36.5

0.005 9.6

0.002 3.9 Specific Gravity

estimated 0.001 3.0 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.52

ASTM AASHTO

Range (%) (%)

Gravel 2.6 3.9 Classification

Coarse Sand 1.3 9.9 Unified Group Symbol: ML

Medium Sand 9.9 --- Group Name: Silt with sand

Fine Sand 6.9 6.9

Silt 69.7 75.4

Clay 9.6 3.9 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-33, 30.0'-31.5', 31.5'-33.0', 33.0'-34.5', 34.5'-36.0', 36.0'-37.5', 37.5'-39.0'Lab ID 381

County Stewart Date Received 5-29-09

Sample Type SPT Comp Date Reported 6-25-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 22.8 Prepared: Dry

Liquid Limit: 35

Plastic Limit: 23

Particle Size Analysis Plasticity Index: 12

Preparation Method: ASTM D 421 Activity Index: 0.57

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 95.2 California Bearing Ratio

No. 4 4.75 92.0 Test Not Performed

No. 10 2 90.3 Bearing Ratio (%): N/A

No. 40 0.425 85.4 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 74.7 Compacted Moisture Content (%): N/A

0.02 49.6

0.005 28.0

0.002 21.0 Specific Gravity

estimated 0.001 15.6 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.62

ASTM AASHTO

Range (%) (%)

Gravel 8.0 9.7 Classification

Coarse Sand 1.7 4.9 Unified Group Symbol: CL

Medium Sand 4.9 --- Group Name: Lean clay with sand

Fine Sand 10.7 10.7

Silt 46.7 53.7

Clay 28.0 21.0 AASHTO Classification: A-6 ( 8 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-35      2, 1.5'-3.0' & B-35      3, 3.0'-4.5' & B-35      4, 4.5'-6.0' & B-35      5, 6.0'-7.5' & B-35      6, 7.5'-9.0' & B-35      7, 9.0'-10.5' & B-35      8, 10.5'-12.0' & B-35      9, 12.0'-13.5' & B-35      10, 13.5'-15.0' & B-35      11, 15.0'-16.Lab ID 445

County Stewart Date Received 6-5-09

Sample Type SPT Comp Date Reported 7-9-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 10.6 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.7 California Bearing Ratio

No. 4 4.75 99.6 Test Not Performed

No. 10 2 99.5 Bearing Ratio (%): N/A

No. 40 0.425 88.4 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 81.2 Compacted Moisture Content (%): N/A

0.02 10.2

0.005 5.1

0.002 4.7 Specific Gravity

estimated 0.001 4.6 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.94

ASTM AASHTO

Range (%) (%)

Gravel 0.4 0.5 Classification

Coarse Sand 0.1 11.1 Unified Group Symbol: ML

Medium Sand 11.1 --- Group Name: Silt with sand

Fine Sand 7.2 7.2

Silt 76.1 76.5

Clay 5.1 4.7 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-37, 6.0'-14.5' Lab ID 1460

County Stewart Date Received 7-15-09

Sample Type BULK Date Reported 8-4-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 16.3 Prepared: Dry

Liquid Limit: 53

Plastic Limit: 18

Particle Size Analysis Plasticity Index: 35

Preparation Method: ASTM D 421 Activity Index: 0.63

Gradation Method: ASTM D 422

Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % ASTM D 698 - Method A

Sieve Size (mm) Passing Maximum Dry Density (lb/ft
3
): 112.0

3" 75 Maximum Dry Density (kg/m
3
): 1794

2" 50 Optimum Moisture Content (%): 16.6

1 1/2" 37.5 Over Size Correction %: <5

1" 25

3/4" 19 100.0

3/8" 9.5 99.6 California Bearing Ratio

No. 4 4.75 99.4 Test Not Performed

No. 10 2 99.1 Bearing Ratio (%): N/A

No. 40 0.425 97.0 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 93.8 Compacted Moisture Content (%): N/A

0.02 84.2

0.005 65.0

0.002 56.1 Specific Gravity

estimated 0.001 53.0 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.61

ASTM AASHTO

Range (%) (%)

Gravel 0.6 0.9 Classification

Coarse Sand 0.3 2.1 Unified Group Symbol: CH

Medium Sand 2.1 --- Group Name: Fat clay

Fine Sand 3.2 3.2

Silt 28.8 37.7

Clay 65.0 56.1 AASHTO Classification: A-7-6 ( 35 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-37, 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'Lab ID 425

County Stewart Date Received 5-29-09

Sample Type SPT Comp Date Reported 6-25-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 23.1 Prepared: Dry

Liquid Limit: 45

Plastic Limit: 18

Particle Size Analysis Plasticity Index: 27

Preparation Method: ASTM D 421 Activity Index: 0.71

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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.2 California Bearing Ratio

No. 4 4.75 97.4 Test Not Performed

No. 10 2 95.4 Bearing Ratio (%): N/A

No. 40 0.425 91.1 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 86.4 Compacted Moisture Content (%): N/A

0.02 63.3

0.005 45.3

0.002 37.9 Specific Gravity

estimated 0.001 32.9 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.62

ASTM AASHTO

Range (%) (%)

Gravel 2.6 4.6 Classification

Coarse Sand 2.0 4.3 Unified Group Symbol: CL

Medium Sand 4.3 --- Group Name: Lean clay

Fine Sand 4.7 4.7

Silt 41.1 48.5

Clay 45.3 37.9 AASHTO Classification: A-7-6 ( 24 ) 

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source 41, 0.0'-1.5', 0.1'-2.1', 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'-12.9'Lab ID 1033

County Stewart Date Received 6-18-09

Sample Type SPT Comp Date Reported 7-31-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 22.1 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 4.75 100.0 Test Not Performed

No. 10 2 99.8 Bearing Ratio (%): N/A

No. 40 0.425 97.8 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 91.6 Compacted Moisture Content (%): N/A

0.02 28.5

0.005 24.1

0.002 22.7 Specific Gravity

estimated 0.001 21.4 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.31

ASTM AASHTO

Range (%) (%)

Gravel 0.0 0.2 Classification

Coarse Sand 0.2 2.0 Unified Group Symbol: ML

Medium Sand 2.0 --- Group Name: Silt

Fine Sand 6.2 6.2

Silt 67.5 68.9

Clay 24.1 22.7 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source 41, 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'Lab ID 1051

County Stewart Date Received 6-18-09

Sample Type SPT Comp Date Reported 7-31-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 26.2 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 99.7 Test Not Performed

No. 10 2 98.9 Bearing Ratio (%): N/A

No. 40 0.425 83.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 67.3 Compacted Moisture Content (%): N/A

0.02 45.5

0.005 24.4

0.002 18.5 Specific Gravity

estimated 0.001 16.8 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.52

ASTM AASHTO

Range (%) (%)

Gravel 0.3 1.1 Classification

Coarse Sand 0.8 15.2 Unified Group Symbol: ML

Medium Sand 15.2 --- Group Name: Sandy silt

Fine Sand 16.4 16.4

Silt 42.9 48.8

Clay 24.4 18.5 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-45, 3.0'-4.5', 4.5'-6.0', 6.0'-7.5', 7.5'-9.0' Lab ID 1463

County Stewart Date Received 7-15-09

Sample Type SPT Comp Date Reported 8-4-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 16.1 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 Ratio

No. 4 4.75 99.8 Test Not Performed

No. 10 2 99.7 Bearing Ratio (%): N/A

No. 40 0.425 97.7 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 92.3 Compacted Moisture Content (%): N/A

0.02 25.2

0.005 21.5

0.002 21.6 Specific Gravity

estimated 0.001 21.4 Test Method: ASTM D 854

Prepared: Dry

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.36

ASTM AASHTO

Range (%) (%)

Gravel 0.2 0.3 Classification

Coarse Sand 0.1 2.0 Unified Group Symbol: ML

Medium Sand 2.0 --- Group Name: Silt

Fine Sand 5.4 5.4

Silt 70.8 70.7

Clay 21.5 21.6 AASHTO Classification: A-4 ( 0 )

Comments: 
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Summary of Soil Tests

Project Name Cumberland Dry Ash Stack and Gypsum Disposal Area Project Number 175539009

Source B-45, 25.0'-26.5', 26.5'-28.0', 28.0'-29.5', 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'-39.6'Lab ID 1478

County Stewart Date Received 7-15-09

Sample Type SPT Comp Date Reported 8-4-09

Test Results

Natural Moisture Content Atterberg Limits

Test Method: ASTM D 2216 Test Method: ASTM D 4318 Method A

Moisture Content (%): 35.7 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/ft
3
): N/A

3" 75 Maximum Dry Density (kg/m
3
): 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 91.7 Test Not Performed

No. 10 2 82.3 Bearing Ratio (%): N/A

No. 40 0.425 65.3 Compacted Dry Density (lb/ft
3
): N/A

No. 200 0.075 41.9 Compacted Moisture Content (%): N/A

0.02 28.4

0.005 16.6

0.002 12.7 Specific Gravity

estimated 0.001 11.7 Estimated

Plus 3 in. material, not included: 0 (%) Particle Size: No. 10

Specific Gravity at 20°  Celsius: 2.71

ASTM AASHTO

Range (%) (%)

Gravel 8.3 17.7 Classification

Coarse Sand 9.4 17.0 Unified Group Symbol: SM

Medium Sand 17.0 --- Group Name: Silty sand

Fine Sand 23.4 23.4

Silt 25.3 29.2

Clay 16.6 12.7 AASHTO Classification: A-4 ( 0 )

Comments: 
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 TVA Disposal Facility Assessment
Phase 1 Coal Combustion Product Disposal 

Facility Summary
Cumberland Fossil Plant (CUF)

Dry Ash Stack (DS-1)
 

1. General Facility Information 

Facility Status: Active 
 

Surface  
Area: 

110 acres 
(estimated) 

Maximum Height  
(toe to top of stack): 

35 feet Existing 
200 feet Proposed 

 

2. Site Visit Information 

Stantec Assessment Team: Stephen Bickel, PE, Nathan Bader, PE, Stan Harris, PE 
and Matthew Hoy, EIT 

 
TVA Staff Present: Stuart Harris and Carrie McCarty 

 
Field Assessment Dates: January 14, 2009 and February 3 - 4, 2009 

 
Weather/Site Conditions: Mid-30 degrees F, sunny, moist ground both days. 

 

3. History/Description of Usage 

History, Operation and 
Stacking Plan: 

In 1972, Wells Creek was relocated in order to construct 
old Disposal Area 1.  Old Area 1 was enclosed by the 
existing perimeter dike and contained sluiced ash.  In the 
1980s, sluicing operations ceased within Area 1 and 
began in the current Area 2 to the north.  Divider dikes 
were constructed to separate the current pond from the 
gypsum and ash stacking operations.  In 1995-96, the 
current divider dike between the Ash Pond and Dry Stack 
was constructed.  In 1996, stacking within this area 
began.  The Dry Stack is bordered by the Ash Pond to 
the north, by the bottom ash pond to the east, the Wet 
Gypsum Storage Area to the south, and by perimeter 
ditches and the old Area 1 perimeter dike to the west.  
There is a stacking plan available, and construction is 
currently proceeding to the north.  The sequence consists 
of building the base and closing it, then moving up to the 
next level.  The stack's maximum height is currently 35 
feet.  A small dredge cell was constructed within the 
northwest portion of the Dry Stack in 2007 to dispose of 
coal fines dredged to remove sediment build up in the 
Coal Yard Drainage Basin. 
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 TVA Disposal Facility Assessment
Phase 1 Coal Combustion Product Disposal 

Facility Summary
Cumberland Fossil Plant (CUF)

Dry Ash Stack (DS-1)
 

Stacking over Dredge Cells 
or CCB Ponds: 

Previous Area 1 (the original ash pond) is located 
beneath the Dry Ash Stack and was used as the original 
ash pond for the plant.  This pond operated until the 
1980s when sluicing to Area 2 (current active ash pond) 
began.  The stack is being constructed over sluiced 
bottom and fly ash.  It is unknown how much sluiced ash 
is beneath the stack.  A small dredge cell within the Dry 
Ash Stack area was also filled with dredged coal fines 
from the Coal Yard Drainage Basin in 2007. 

 
Past Failures/Releases: No failures or releases reported. 

 

4. Owner's Operations, Maintenance and Inspection Information 

TVA Maintenance: Mowing is performed every two years.        
 

TVA Inspections: TVA Engineering performs annual dike inspections and 
prepares reports.  Plant personnel recently started 
making daily observations, with documented inspections 
made weekly. 

 
Problems Previously 
Identified During Past TVA 
Inspections: 

Lack of vegetation and erosion along stack, erosion along 
access road, seepage areas along Wells Creek, animal 
burrow on exterior perimeter dike, tree growth on exterior 
dike, standing water, sedimentation and heavy growth in 
perimeter ditch. 

 

5. Documents Reviewed 

See attached Document Log for complete list of documents provided by TVA for review.  
In particular, the following provided pertinent information for the assessment of this 
facility: 
 
TVA Design Drawings: 10W288-1 through 5 

 
TVA As-Built Drawings: None available. 

 
TVA Construction  
Testing Records: 

None available. 

 
TVA Annual 
Inspection Reports: 

TVA Annual Inspection Reports 1972-1984, 1986-1990, 
1994-1995, 1997-2004, 2006-2008. 
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 TVA Disposal Facility Assessment
Phase 1 Coal Combustion Product Disposal 

Facility Summary
Cumberland Fossil Plant (CUF)

Dry Ash Stack (DS-1)
 

Geotechnical Data: "Operations Manual: Dry Ash and Gypsum Stacking 
Facility", prepared by Tennessee Valley Authority, 
October 10, 2003. 
"TVA-Fly Ash, Bottom Ash, and Scrubber Gypsum 
Study", Law Engineering, Inc., October 1995. 
 
"Report of Subsurface Exploration and Stability Analyses, 
Proposed Fly Ash/Scrubber Sludge Disposal Facility, 
Cumberland Fossil Plant, Cumberland City, Tennessee", 
Law Engineering, January 27, 1992. 
 
"Report of Hydrogeologic Evaluation, Proposed Dry Fly 
Ash and Gypsum Disposal Facility, TVA Cumberland 
Fossil Plant, Cumberland City, Tennessee", Law 
Engineering, July 3, 1992. 
 
"Geotechnical Investigation Report, Dry Ash Conversion 
Project, CUF 1 & 2", Raytheon Engineers and 
Constructors, July 7, 1993. 
 
Results of Laboratory Testing, TVA Fly Ash & Gypsum 
Disposal Facilities, Cumberland Fossil Plant, United 
Engineers and Constructors Inc., June 1992. 

 

6. Stantec Field Observations 

See attached Concerns/Photo Log, Photos, and Site Plan Drawing. 
 
6.1. Exterior Slopes and Benches 

Vegetation: Sparse to good vegetation coverage.  Some areas of 
exposed soil present primarily along the southeast face 
and in areas to the north where the stack is just recently 
being constructed. 

 
Trees: None observed. 

 
Erosion: Several areas of erosion along the dry stack were noted 

where vegetation is sparse, primarily along the southeast 
face. 

 
Instabilities: No evidence of instabilities were observed. 

 
Uniform Appearance Good. 
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Benches: None observed. 
 

Slope: Design:  3H:1V along Dry Ash Stack (from Drawing 
10W288-4);  3H:1V along outer perimeter dike to west 
(from Drawing 10N213). 
 
Measured:  2.25H:1V along Dry Ash Stack at Section 4.  
2.7H:1V along perimeter dike to west at Section 2. 

 
Height: 35 feet along Dry Ash Stack at Section 4. 

15 feet along perimeter dike to west at Section 2. 
 

Other: None. 
 

6.2. Perimeter Drainage Ditches and Down-Drains 

Vegetation: Phragmites/tall grass along majority of west perimeter 
ditch. 

 
Rip-Rap Channel Lining: None observed. 

 
Erosion: Some scarping of the ditch side slopes was observed 

along west perimeter ditch.  In addition, sedimentation 
had accumulated in ditch at several areas along the 
adjacent stack faces. 

 
Siltation in Ditches: Sedimentation observed throughout majority of west 

perimeter ditch. 
 

Standing Water in Ditches 
or on Benches: 

Standing water noted within the perimeter ditch to the 
west. 

 
Silted/Impeded  
Drainage Pipes: 

The drainage pipe for the perimeter ditch along the 
northwest corner of the stack area to the Ash Pond had 
signs of erosion around the inlet and outlet. 

 
Other: None. 
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7. Notable Observations and Concerns 

• The area beneath the Dry Ash Stack was initially operated as a wet ash disposal 
pond.  Constructing embankments over hydraulically placed ash is a potential slope 
stability concern and requires engineering analysis and geotechnical exploration. 

• The southeast face of the stack consists of exposed soil cover which is eroded 
throughout.  Other small areas of sparse vegetation or erosion were also observed.  
Further to the north, soil cover and vegetation have not yet been completed and the 
exposed ash slopes exhibit some erosion. 

• Erosion was noted around the existing rock check within active portions of the stack. 

• Areas of erosion and rutting were noted along the access road at the base of the 
stack.   

• Eroded ash sedimentation, vegetation, poor drainage, and standing water were 
observed throughout the perimeter ditch.  The side slopes of the ditch also exhibit 
shallow sloughs and scarps due to excavations made for cleaning of sedimentation. 

• Vegetation has not yet been established where recent tree removal has occurred 
along the exterior west perimeter dike slope in the vicinity of the old bridge. 

• Seepage was observed below the west perimeter dike along the banks of Wells 
Creek.  The seepage does not appear to have changed from previous descriptions 
provided in inspection reports. 

• The absence of an Emergency Action Plan, Operation and Maintenance Plan, as-
built drawings and construction testing records is a concern.       

 

8. Recommendations 

8.1. Phase 2 Engineering and Programmatic Recommendations 

• It is recommended that the Dry Ash Stack undergo further engineering study to 
evaluate the stacking plan and slope stability.  This should include test borings, 
installation of piezometers, and installation of slope inclinometers; followed by 
laboratory testing and slope stability analysis of critical cross-sections. 

• It is recommended that a program be established to develop as-built drawings and 
construction records for future maintenance and construction activities. 

• Based on the findings of Phase 2 and designs from Phase 3, if performed, Stantec 
recommends that the existing O&M Manual be reviewed and updated.  These 
updates may include sections on routine monitoring and facility maintenance. 
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8.2. Maintenance Recommendations 

• CUF plant personnel should continue to monitor the seepage area below the west 
perimeter clay dike.    

• Cut and maintain heavy/tall phragmite growth to allow better observation specifically 
in the perimeter ditches.  Establish mowing program. 

• Regrade and repair erosion areas where noted. 

• Regrade, place new clay cover, and reseed the southeast face of the stack.  Monitor 
other dry stack areas for erosion/sparse vegetation and repair as needed. 

• Repair ruts and eroded areas along access road at base of stack if it is to remain in 
service. 

• Clean sedimentation and phragmites from Dry Ash Stack perimeter ditches.  
Remove sedimentation, check grades and regrade the perimeter ditches as needed 
to promote positive drainage and alleviate standing water issues. 

• Continue annual inspection program and execute recommendations. 
 



 TVA Disposal Facility Assessment
Phase 1 Coal Combustion Product Disposal Facility Summary

Cumberland Fossil Plant (CUF)
Dry Ash Stack

Photos, Concerns/Photo Log

 

  

 Drawing Mark DS-1-1 Eroded ash from the adjacent dry stack 
deposited within the west perimeter ditch.  

 

 

 

 

 Drawing Mark DS-1-2 Seepage observed below the perimeter dike 
along the banks of Wells Creek.  
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Photos, Concerns/Photo Log

 

  

 Drawing Mark DS-1-3 Erosion around existing rock check in north 
portion of Dry Ash Stack  

 

 

 

 

 Drawing Mark DS-1-4 Exposed soil and erosion along southeast 
face of Dry Ash Stack.  
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Photos, Concerns/Photo Log

 

  

 Drawing Mark DS-1-5 Erosion and rutting along access road at the 
base of the Dry Ash Stack.  

 

  

 Drawing Mark DS-1-6 Uncompleted soil cover and vegetation along
north end of Dry Ash Stack. 
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Photos, Concerns/Photo Log 

Concerns/Photo Log 

Drawing Mark Comments Photo/GPS ID 

DS-1-1 
Eroded ash from the adjacent 
dry stack deposited within the 
west perimeter ditch. 

Photo 20A 

DS-1-2 
Seepage observed below the 
perimeter dike along the banks 
of Wells Creek. 

Photo 3B 

DS-1-3 
Erosion around existing rock 
check in north portion of Dry 
Ash Stack 

Photo 37B 

DS-1-4 
Exposed soil and erosion 
along southeast face of Dry 
Ash Stack. 

Photo 20B 

DS-1-5 
Erosion and rutting along 
access road at the base of the 
Dry Ash Stack. 

Photo 35B 

DS-1-6 
Uncompleted soil cover and 
vegetation along north end of 
Dry Ash Stack. 

Photo 36B 
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1. General Facility Information 

Facility 
Status: Temporarily Inactive 

NID  
Identification: TN16110 

 

Surface Area  
(inside dikes) 

170 acres 
(estimated) 

Maximum Height  
(toe to top of dike): 

50 feet (estimated, 
current phase)  
140 feet (Proposed) 

 
Free Water  
Volume: Currently drained 

Maximum Water  
Storage: Currently drained 

 
Estimated CCB 
Storage: 1,825,579 CY Dike Length: 9,000 feet (estimated) 

 
Plant Discharge  
to Facility: 

6,000 gpm when 
active 

Current Pool  
Elevation: Drained 

 

2. Site Visit Information 

Stantec Assessment Team: Steve Bickel, PE, Nathan Bader, PE, Stan Harris, PE and 
Matthew Hoy, EIT 

 
TVA Staff Present: Stuart Harris and Carrie McCarty 

 
Field Assessment Dates: January 14, 2009 and February 3 - 4, 2009 

 
Weather/Site Conditions: Mid-30 degrees F, sunny, moist ground both days. 

 

3. History/Description of Usage 

History and Operation: The gypsum storage area was constructed during 1995-
1996.  It was built over Area No. 1, which was the original 
ash pond.  Approximately 1,100,000 tons of gypsum is 
produced each year.  Roughly 75 percent of the gypsum 
is marketed to the adjacent wallboard company and the 
remaining 25 percent is wet-sluiced to the Gypsum 
Storage Area.  The pond was constructed in several 
stages beginning with construction of a rock drainage 
blanket to collect and divert water away from the base. 
When gypsum is discharged to the pond intermittently, it 
is wet-sluiced to the northeast corner of the pond.  
Currently the pond is separated into a north and south 
area.  The pond consists of an upper gypsum dike being 

v:\1755\active\175539009\geotechnical\report\appendices\appendix i - phase 1 coal combustion product facility summaries, 2009\sum_002_cuf_gsa_171468118.doc Page 1 of 8 



 TVA Disposal Facility Assessment
Phase 1 Coal Combustion Product Disposal 

Facility Summary
Cumberland Fossil Plant (CUF)

Gypsum Storage Area (GSA)
 

constructed using rim-ditching operations, a lower 
perimeter ash dike, and an even lower clay dike which 
was the original perimeter dike for the disposal area.  
Discharge for the pond is through an RCP riser to outlet 
pipes in the northwest corner of the pond into the 
adjacent perimeter ditches. The perimeter ditches around 
the Gypsum Storage Area flow to the north along the 
neighboring Dry Stack and ultimately into the Ash Pond. 

 
Past Failures/Releases: A slope slough along the perimeter clay dike in the 

northwest corner of the Gypsum Storage Area reportedly 
occurred in 2005.  The slope was temporarily repaired 
using rip rap and Stantec is currently evaluating slope 
stability.  Seepage has also been reported in this area 
and along the Gypsum Storage Area to the east.  As a 
result, the pond has also been drained until Stantec's 
evaluation is complete. 

 

4. Owner's Operations, Maintenance and Inspection Information 

Emergency  Action Plan: No EAP has been prepared for this facility. 
 

Operations Manual: "Operations Manual: Dry Ash and Gypsum Stacking 
Facility", prepared by Tennessee Valley Authority, 
October 10, 2003. 

 
TVA Maintenance: Exterior slopes mowed every two years. 

 
TVA Inspections: TVA Engineering performs annual inspections and 

prepares reports.  Plant personnel recently started 
making daily observations, with documented inspections 
made weekly. 

 
Problems Previously 
Identified During Past TVA 
Inspections: 

Seepage areas around exterior dike, slope failure along 
northwest corner of perimeter dike. 
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5. Documents Reviewed 

See attached Document Log for complete list of documents provided by TVA for review.  
In particular, the following provided pertinent information for the assessment of this 
facility: 
 
TVA Design Drawings: 10W300-1 through 19, 6314-W-C110200 through 224, 

6314-W-C110300 through 316. 
 

TVA As-Built Drawings: None available. 
 

TVA Construction  
Testing Records: 

None available. 

 
TVA Annual 
Inspection Reports: 

TVA Annual Inspection Reports 1972-1984, 1986-1990, 
1994-1995, 1997-2004, 2006-2008. 

 
Geotechnical Data: "TVA-Fly Ash, Bottom Ash, and Scrubber Gypsum 

Study", Law Engineering, Inc., October 1995. 
 
"Report of Geotechnical Exploration, Gypsum Area 
Seepage Study, Cumberland Fossil Plant, Cumberland 
City, Tennessee", prepared by MACTEC Engineering and 
Consulting, Inc., May 1, 2007. 
 
"Report of Preliminary Geotechnical Exploration, 
Proposed Gypsum Wallboard Plant, TVA Cumberland 
Fossil Plant, Cumberland City, Tennessee", Law 
Engineering and Environmental Services, Inc., January 3, 
1997. 
 
"Report of Subsurface Exploration and Stability Analyses, 
Proposed Fly Ash/Scrubber Sludge Disposal Facility, 
Cumberland Fossil Plant, Cumberland City, Tennessee", 
Law Engineering, January 27, 1992. 
 
"Report of Hydrogeologic Evaluation, Proposed Dry Fly 
Ash and Gypsum Disposal Facility, TVA Cumberland 
City, Tennessee", Law Engineering, March 13, 1992. 
 
"Laboratory Test Results, Samples from Gypsum Pond at 
Cumberland Fossil Plant", MACTEC Engineering and 
Consulting, May 13, 2004. 
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Project Update - Seepage Investigation and Repair, TVA 
Cumberland Fossil Plant, presented by Geosyntec 
Consultants to TVA, October 2007, May 2007, and July 
2008. 
 
Results of Laboratory Testing, TVA Fly Ash & Gypsum 
Disposal Facilities, Cumberland Fossil Plant, United 
Engineers and Constructors Inc., June 1992. 

 

6. Stantec Field Observations 

See attached Concerns/Photo Log, Photos, and Site Plan Drawing. 
 
6.1. Interior Slopes 

Vegetation: None.  Top dike consists of gypsum with no vegetation 
established. 

 
Trees: None observed. 

 
Wave Wash Protection: None observed. 

 
Erosion: None observed. 

 
Instabilities: Portions of the dike are currently being reconstructed 

using rim-ditching operations, but no evidence of 
instabilities were observed. 

 
Animal Burrows: None observed. 

 
Freeboard: Measured: Pond drained. 
 Design: Not available on drawings. 

 
Encroachments: None observed. 

 
Slope: Measured: Currently being constructed, not measured. 
 Design: Not available on drawings. 

 

6.2. Crest 

Crest Cover and Slope: Gypsum cover from rim-ditching operations. 
 

Erosion: None observed. 
 

Alignment: Alignment appeared to agree with design drawings.  No 
problem. 
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Settlement/Cracking: None observed. 
 

Bare Spots/Rutting: No rutting observed.  Crest is bare with no vegetation 
established. 

 
Width: Measured: 23 feet at Section 5; 20 feet at Section 6 
 Design: Not available on drawings. 

 

6.3. Exterior Slopes 

Vegetation: Upper Gypsum slopes are bare and lack vegetation.  
Phragmites and brush are present on the intermediate 
ash dike slopes.  A grass cover is present along the lower 
perimeter dike slopes. 

 
Trees: Small trees were located in a few areas around the 

perimeter of the pond. 
 

Erosion: Areas of erosion were observed along the upper gypsum 
dike and the lower ash dike in several areas. 

 
Instabilities: A slope failure has been repaired in the northwest corner 

of the pond along the perimeter clay dike.  Slope 
instability in the form of shallow sloughing was also 
observed along the ash dike along the northwest side of 
the pond. 

 
Uniform Appearance: Good. 

 
Seepage: Seepage observed in the past when pond was filled at 

the northernmost portion of the pond.  Seepage was also 
observed at the southeast side of the perimeter clay dike.  

 
Benches: One bench that consists of the surrounding access road 

was observed along the toe of the upper gypsum dike.  
The bench is 20 feet wide at Section 5 and Section 6. 

 
Foundations, Drains, Relief 
Wells, Instrumentation: 

Drainage pipes extending from the base of the Gypsum 
Storage Area were reportedly installed on 200-foot 
intervals.  These pipes outlet along the toe of the slope in 
the perimeter drainage ditches.  Flow was observed in 
selected outlets similar to the flow reported in previous 
annual inspection reports. 
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Animal Burrows: None observed. 
 

Slope: Measured: 3H:1V along upper gypsum dike at Section 
5 and 6; 1.5H:1V to 2.3H:1V along the 
intermediate ash dike slope at Sections 5 
and 6; 2.7H1V along the perimeter clay dike 
at Section 5. 

 Design: 3H:1V for the upper gypsum dikes, 
intermediate ash dike, and lower perimeter 
clay dike (from Drawing 10W300-16) 

 
Height: Measured: Approximately 50 feet at current phase. 
 Design: Approximately 140 feet at final stage (from 

Drawing 10W300-16). 
 
6.4. Spillway Weirs/Riser Inlets 

Number: One located at northwest end of pond. 
 

Size, Type and Material: Unknown size, RCP 
 

Height of Riser Inlets: 10 feet or less (estimated) 
 

Access: None 
 

Joints: Unknown, unable to observe. 
 

Mis-Alignment: Unknown, unable to observe. 
 

Closed/Abandoned Conduits: None reported or observed. 
 

6.5. Outlet Pipes 

Number: Four 
 

Size, Type and Material: Outlets vary in size and range from steel pipe to 
corrugated metal pipe. 

 
Headwall: None was observed. 

 
Joint Separations: Unknown, could not observe. 

 
Mis-Alignment: Unknown, could not observe. 

 
Closed/Abandoned Conduits: None reported or observed. 
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7. Notable Observations and Concerns 

• The gypsum pond is formed by a lower perimeter clay dike, an intermediate ash 
perimeter dike above the lower clay dike, and an upper gypsum dike.  The pond 
contains two active cells (north and south).  Rim-ditching operations are currently on-
going to construct the upper gypsum dike.  Seepage areas and past slope failures 
have been noted.  Some slopes are also relatively steep (1.5H:1V).  Seepage, slope 
instability, and on-going rim-ditching operations are a concern for the Gypsum 
Storage Area. 

• The absence of an Emergency Action Plan, Operation and Maintenance Plan, as-
built drawings and construction testing records is a concern.  

• Reconstructed upper gypsum dikes are lacking vegetation. 

• Some trees were observed along the perimeter ash dike to the northeast of the 
Gypsum Storage Area. 

• Erosion was observed along the crest and outslopes of the ash divider dike at 
several areas. 

• The southwest and southeast sides of the perimeter ditch contain sediment build-up 
and standing water. 

• Vegetation has not yet been re-established where trees have been removed from 
the downstream slope of the perimeter clay dike. 

• Discharge pipes from interior pond drainage are elevated above a rip-rap channel.  
Over time, toe erosion will likely occur. 

 

8. Recommendations 

8.1. Phase 2 Engineering and Programmatic Recommendations 

• It is recommended that the Gypsum Storage Area undergo further engineering study 
to evaluate the seepage, slope stability, and the on-going rim-ditching stacking plan.   
Remediation efforts to address these items will be developed based on the results.  
It is also recommended that a hydraulic and hydrologic analysis be performed to 
check freeboard and pond outlet adequacy relative to process flow and stormwater.  
The pond is scheduled to remain drained and temporarily inactive until Phase 2 
studies and remedial construction activities, if needed, are performed. 
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• Based on the findings of Phase 2 and designs from Phase 3, if performed, Stantec 
recommends that the existing O&M Manual be reviewed and updated.  These 
updates may include sections on routine monitoring and facility maintenance. 

• It is recommended that a program be established to develop as-built drawings and 
construction records for future maintenance and construction activities.  

 

8.2. Maintenance Recommendations 

• The loosely stacked gypsum material around the perimeter of the Gypsum Storage 
Area should be spread in appropriate thicknesses and compacted properly wherever 
it is to be used as structural dike material.  The material used for dikes at outlet 
areas should consist of coarser gypsum, which has higher strength.  Efforts to 
establish vegetation on completed slopes should also be made. 

• CUF plant personnel should continue to monitor the existing slope failure along the 
perimeter dike outslope at the northwest corner of the Gypsum Storage Area until 
Phase 2 evaluations are complete and permanent repairs executed. 

• CUF plant personnel should continue to monitor the seepage area below the 
perimeter clay dike. 

• CUF personnel have reported a seepage area along the north corner of the Gypsum 
Storage Area that could not be seen because the pond is currently drained.  If this 
seep re-appears upon re-filling, a crushed stone French drain should be installed by 
excavating back to intercept the gravel drainage layer that underlies the gypsum 
disposal area. 

• The discharge pipes that drain the interior portion of the Gypsum Storage Area 
should be extended to ground level and away from the toe of slope. 

• Remove trees from noted locations. 

• Cut and maintain heavy/tall phragmite growth on slopes and the perimeter drainage 
ditch to allow better inspection.  Establish annual mowing program. 

• Regrade and repair erosion areas where noted. 

• Clean sedimentation and phragmites from Gypsum Storage Area perimeter ditches.  
Remove sedimentation, check grades and regrade the perimeter ditches as needed 
to promote positive drainage and alleviate standing water issues.  Use of rip-rap to 
re-establish ditch side slopes should be considered. 
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Photos, Concerns/Photo Log

 

  

 Drawing Mark GP-1-1 
Riprap placed in area to temporarily repair 
slope slough along the perimeter dike at the 
NW corner of the Gypsum Stack. 

 

 

 

 

 

 Drawing Mark GP-1-2 Small slope slough along ash divider dike 
outslope at NW side of the Gypsum Storage 
Area.
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Photos, Concerns/Photo Log

 

 

 

 

 Drawing Mark GP-1-3 Trees and erosion along the perimeter ash 
dike at the northeast side of the Gypsum 
Storage Area.

 

 

 

 

 

 Drawing Mark GP-1-4 Reconstructed gypsum dikes surrounding 
the two ponds lacking vegetation.  
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Photos, Concerns/Photo Log

 

  

 Drawing Mark GP-1-5 
Heavy vegetation and sedimentation in 
perimeter drainage ditch along the southwest
and southeast sides of the Gypsum Stack. 

  

 

  

 Drawing Mark GP-1-6 Seepage observed below the perimeter dike 
along the southeast side of the Gypsum 
Stack.
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 Drawing Mark GP-1-7 Discharge pipes and riprap channel along 
northwest corner of Gypsum Storage Area.  
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Photos, Concerns/Photo Log 

Concerns/Photo Log 

Drawing Mark Comments Photo/GPS ID 

GP-1-1 

Riprap placed in area to 
temporarily repair slope slough 
along the perimeter dike at the 
NW corner of the Gypsum 
Stack. 

Photo 27B 

GP-1-2 

Small slope slough along ash 
divider dike outslope at NW 
side of the Gypsum Storage 
Area. 

Photo 65B 

GP-1-3 

Trees and erosion along the 
perimeter ash dike at the 
northeast side of the Gypsum 
Storage Area. 

Photo 79B 

GP-1-4 
Reconstructed gypsum dikes 
surrounding the two ponds 
lacking vegetation. 

Photo 76B 

GP-1-5 

Heavy vegetation and 
sedimentation in perimeter 
drainage ditch along the 
southwest and southeast sides 
of the Gypsum Stack.

Photo 31B 

GP-1-6 

Seepage observed below the 
perimeter dike along the 
southeast side of the Gypsum 
Stack. 

Photo 30B 

GP-1-7 

Discharge pipes and riprap 
channel along northwest 
corner of Gypsum Storage 
Area. 

Photo 70B 
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Appendix I 

Evaluation of Additional 
Piezometers in the Vicinity 
of Section ‘H’ 



Monitoring and Evaluating Piezometric Levels at Section H 

Overview 

Section H is located along the south dike of the Gypsum Disposal Area where previous 
instability and a temporary repair that included placement of rip-rap was performed. A 
total of 17 piezometers have been installed in this area. The Aerial Map (Figure 1) 
provided below shows the specific locations. 
 

 
Figure 1 – Aerial Map of Section H and Vicinity 

 
These piezometers were installed to monitor the piezometric (water) levels within the 
dikes at different elevations and in selected materials. The piezometric levels were 
evaluated and used in the slope stability models. 



Evaluation of Data 

Using the data gathered, several evaluations were performed. They included the 
following: 
 

• Variation in Elevation 

• Variation in Depth Below Ground Surface 

• Change from Previous Readings 

• Correlation with Precipitation Readings (and Influent Flow) 
 
Each of these evaluations provided a different view of the data obtained and allowed for 
establishment of a typical range of values using minimum, maximum and average 
values. These evaluations are updated on a weekly basis (minimum) with the data 
provided by TVA and Stantec. 

Variation in Elevation 

Figure 2 is output from the Variation in Elevation evaluation: 
 

Figure 2 

 
Note that a majority of the piezometric (PZ) levels are consistent, meaning they vary 
within a specific range. Other PZ levels such as PZ-19 and A-2 have more variance in 
there values. These differences could be attributed to differences in depths being 
monitored or the location on the dike. They are more directly connected to the 
piezometric variations that are encountered in the dikes. 
 



 

Variation in Depth Below The Ground Surface 

 
Figure 3 is from the Variation in Depth Below The Ground Surface evaluation: 

Figure 3 

 
Note this evaluation has similar range consistencies and a couple that show more 
variances. In addition to determination of ranges, this evaluation also provides a 
graphical representation of what PZ levels are trending closer to the ground surface. For 
example, PZ-19 was near its highest level recorded on October 31, 2009, but it was 
approximately 4 feet below the ground surface. Currently the level have returned to a 
depth of 9 feet. 



Change from Previous Readings 

The data in Figure 4 shows how the change from previous readings are evaluated: 
 

Figure 4 

 
A data point highlighted in yellow indicates an increase in elevation of more than 1 foot 
from the previous reading. A data point highlighted in red indicates an increase of more 
than 2 feet. This allows for evaluation of the ordinary fluctuations in PZ levels. 

Correlation with Precipitation Readings 

Figure 5 shows how the precipitation data is evaluated with the changes in PZ levels: 



Figure 5 

Some isolated locations show PZ level increases after a rainfall event such as around 
January 27, 2009 and May 10, 2009, however most locations do not show any clear 
connection with the increase in PZ levels versus the amount of precipitation. Continued 
data gathering may allow for comparisons in the future. 

Establishment of Trigger Levels 

Gathering all of the data can also be used to establish specific “Trigger Levels” using the 
slope stability models. Trigger levels are established by raising or lowering the 
piezometric levels along a selected section to predict Factors of Safety. 
 
For Section H, trigger levels were selected at three Factors of Safety, 1.1, 1.3 and 1.5. A 
factor of safety greater than 1.5 is considered acceptable with 1.3 and 1.1 being 
established to raise awareness and determine what action might be appropriate to 
reduce the risk of slope instability. The following output shows the trigger level 
evaluation on October 15, 2009: 
 



Figure 6 

 
Figure 6 (shown above) illustrates that five of the seven areas being monitored 
(highlighted in green) have piezometric levels higher than the 1.5 F.S. trigger and three 
of those areas are higher than the 1.3 F.S. trigger level. No readings above the 1.1 F.S. 
trigger level were recorded during this evaluation. 
 



Using two of the PZ locations, the following figure (7) illustrates how the trigger levels 
may be used: 

Trigger Levels for Section H
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Figure 7 

 
As the piezometric level increases in elevation, the factor of safety decreases. In this 
case, the existing readings are below the trigger levels, meaning the factor of safety is 
greater than 1.5. Note that at STN-21, the trigger levels are close together so a slight 
increase in piezometric level will reduce the factor of safety dramatically. On the other 
hand, trigger level elevations at piezometer STN-22 are further apart so it will take larger 
increases to reduce the factor of safety. 
 
The following slope stability sections (Figures 8, 9 and 10) show the change in the 
piezometric level at each of the trigger levels (note the blue line near the face of the 
slope as it trends upward): 
 

• Factor of Safety at 1.5: 



Figure 8 

 

• Factor of Safety at 1.3: 

Figure 9 

 

• Factor of Safety at 1.1: 



Figure 10 

 
Monitoring the piezometric levels in the field on a weekly basis provides a relatively easy 
way to track changes and identify potential stability risks. It is also easy to increase the 
frequency (i.e., daily) during rain event or other conditions that could affect these levels. 



 

 

Appendix J 

Material Properties 
Calculation 

















































Geotechnical Laboratory Summary

(UC Summary Sheet) CU Triaxial Particle Size Analysis (ASTM) (%) Permeability

Boring Depth (ft) Material Type
γw0 

(pcf)
w0 

(%)
γd0 

(pcf) Gs

Sr0 

(%) e0 γw0 (pcf) w0 (%) γd0 (pcf) c' (psf) φ' (deg) γdmax (pcf) ωopt (%) LL PL PI
Activity 
Index

Gravel 
(3"- 4.75 mm) (> 

No. 4)

Coarse Sand 
(4.75-2 mm) 

(No. 4-No. 10)

Medium Sand 
(2-0.425 mm) 

(No. 10-No. 40)

Fine Sand 
(0.425 - 0.075 mm) 
(No. 40-No. 200)

Silt 
(0.075-0.005 mm) 

(<No. 200)
Clay 

(<0.005 mm) USCS Group Name AASHTO 
Avg. k (20ºC) 

(cm/s)
B-5 18.0-20.0 Dike 1 119.1 24.3 95.8 2.64 89.3 0.719 119.2 24.3 95.9
B-5 18.0-20.0 Dike 1 121.5 27.2 95.5 2.64 95.3 0.699 121.5 25.2 97

B-9A 25.5-27.5 Dike 1 126.9 24.9 101.6
B-21B 59.0-61.0 Dike 1 31.1
B-21B 59.0-61.0 Dike 1 22.5
B-29A 29.0-31.0 Dike 1 124.3 23.8 100.3 2.7* 94.1 0.646 125.4 22.5 102.4
B-29A 29.0-31.0 Dike 1 125.6 20.1 104.6 2.7* 97 0.595 128.3 21.4 105.7
B-63A 5.0-7.0 Dike 1 19.9
B-63A 8.0-10.0 Dike 1 125.2 27.1 98.5
B-63A 8.0-10.0 Dike 1 126.3 20.4 104.8
B-63A 5.0-7.0 Dike 1 120.2 22.1 98.5

B-6 24.0-34.5 Dike 1 31.1 2.68 56 20 36 1.57 42.5 6.3 8.5 2.2 15.0 25.5 GC Clayey gravel with sand A-7-6 (8)
B-8 1.5-19.5 Dike 1 15.8 2.64 36 19 17 0.57 1.3 0.8 7.4 4.9 49.0 36.6 CL Lean clay A-6 (14)
B-14 1.5-18.0 Dike 1 44 19 25
B-26 1.5-13.5 Dike 1 44 17 27
B-26 15.0-21.0 Dike 1/Alluvial Clay 38 16 22
B-30 0.0-7.5 Dike 1 46 20 26
B-30 9.0--16.5 Dike 1 36 19 17
B-34 0.0-6.0 Dike 1 44 18 26
B-34 7.5-16.5 Dike 1 36 17 19

B-3A 8.0-10.0 Dike 2 127.4 19.4 106.7
B-3A 14.0-16.0 Dike 2 125.2 25.1 100.1
B-3A 14.0-16.0 Dike 2 115.9 28.8 90.0
B-9A 3.0-5.0 Dike 2 17.3
B-9A 13.0-15.0 Dike 2 21.0
B-9B 6.0-8.0 Dike 2 129.6 22.2 106.0 7.00E-08
B-9B 9.5-11.5 Dike 2 131.4 20.9 108.7 2.30E-08
B-9B 14.0-16.0 Dike 2 21.7
B-21B 15.0-17.0 Dike 2 25.1
B-21B 20.0-22.0 Dike 2 128.1 24.6 102.8 1.80E-08
B-29A 17.0-19.0 Dike 2 123.4 25.8 98.1 2.20E-08
B-29B 12.0-13.4 Dike 2 124.6 20.0 103.8 2.7* 102.4 0.675 126.4 25.6 100.6
B-29B 12.0-13.4 Dike 2 131.3 21.4 108.2 2.7* 99.9 0.507 132.8 18.8 111.8
B-29B 14.5-16.5 Dike 2 127.5 18.3 107.7 2.7* 98.7 0.466 134.6 17 115
B-37A 19.5-21.5 Dike 2 117.1 30.0 90.1
B-37A 19.5-21.5 Dike 2 34.9
B-37B 8.0-10.0 Dike 2 128.4 22.1 105.2
B-37B 11.0-12.4 Dike 2 133.1 18.5 112.3 1.40E-08
B-37B 11.0-12.4 Dike 2 127.8 18.9 107.5

B-6 0.0-10.0 Dike 2 24.3 2.55 55 18 37 0.93 6.0 4.3 7.9 13.9 22.4 45.5 CH Sandy fat clay A-7-6 (23)
B-9 0.0-6.0 Dike 2 20.3 2.70 50 17 33 0.92 8.8 3.1 6.2 13.2 27.7 41.0 CH/CL Sandy fat clay A-7-6 (21)
B-9 9.0-12.0 Dike 2 22.2 2.68 51 19 32 0.78 4.9 2.4 3.8 5.9 34.3 48.7 CH/CL Fat clay with sand A-7-6 (27)
B-12 15.0 Dike 2 21.2 2.77 51 18 33 0.94 10.8 2.6 6.2 7.4 32.0 41.0 CH/CL Fat clay with sand A-7-6 (23)
B-21 0.0-9.0 Dike 2 23.6 2.81 49 18 31 0.97 6.8 3.3 7.1 12.2 33.1 37.5 CL/CH Lean clay with sand A-7-6 (21)
B-21 12.0-18.0 Dike 2 91.1 2.78 56 20 36 0.77 0.7 2.1 6.1 5.5 31.8 53.8 CH Fat clay A-7-6 (33)
B-25 10.5-18.0 Dike 2 21.5 2.54 104.4 18.4 58 22 36 0.72 0.3 1.8 3.9 6.3 30.3 57.4 CH Fat clay A-7-6 (34)
B-29 0.3-10.0 Dike 2 12.6 2.58 46 21 25 0.48 4.4 3.0 7.6 7.7 21.2 56.1 CL Lean clay with sand A-7-6 (19)
B-29 10.4-14.5 Dike 2 24.8 2.57 46 17 29 0.63 8.4 3.5 7.3 7.3 21.9 51.6 CL Lean clay with sand A-7-6 (20)
B-37 6.0-14.5 Dike 2 16.3 2.61 112.0 16.6 53 18 35 0.63 0.6 0.3 2.1 3.2 28.8 65.0 CH Fat clay A-7-6 (35)
B-42 4.5-15.0 Dike 2 44 18 26

B-19C 17.5-19.5 Dike 3 128.7 12.4 114.5 2.7* 88.8 0.547 128.6 18 109
B-19C Dike 3 2.7* 92.6 0.687 123.5 23.6 99.89
B-19C 10.5-12.5 Dike 3 125.9 17.5 107.1 2.7* 89.3 0.633 124.8 20.9 103.2
B-19C 15.0-16.0 Dike 3 18.8
B-19C 20.0-22.0 Dike 3 127.3 13.8 111.8 3.20E-08
B-22C 22.0-24.0 Dike 3 27.3
B-24C 10.0-11.6 Dike 3 14.7
B-28A 8.0-9.5 Dike 3 18.6
B-28C 14.5-16.5 Dike 3 121.9 20.0 101.6
B-36A 13.0-14.6 Dike 3 128.7 14.9 112.0
B-36B 10.8-12.8 Dike 3 20.8
B-36B 13.0-13.7 Dike 3 12.7
B-36B 19.0-21.0 Dike 3 123.3 29.7 95.1
B-43A 20.0-22.0 Dike 3 27.3
B-19 7.5-25.5 Dike 3 19.8 2.78 48 19 29 1.32 26.2 6.6 9.4 8.8 22.5 26.5 GC Clayey gravel with sand A-7-6 (10)
B-22 6.0-13.5, … Dike 3 14.3 2.72 36 18 18 1.38 44.6 6.7 10.1 6.4 15.5 16.7 GC Clayey gravel with sand A-2-6 (1)
B-24 4.5-22.5 Dike 3 16.4 2.51 39 19 20 1.05 30.2 7.5 10.1 7.3 21.5 23.4 GC Clayey gravel with sand A-6 (5)
B-28 1.5-15.0 Dike 3 6.5 2.66 124.3 11.0 36 17 19 0.63 23.2 7.9 12.7 8.7 11.7 35.8 SC Clayey sand with gravel A-6 (5)
B-32 1.5-16.5 Dike 3 16.0 2.63 40 17 23 1.15 32.8 6.7 9.1 6.9 20.1 24.4 GC Clayey gravel with sand A-6 (6)

B-5 20.0-22.0 Alluvial Clay 25.2
B-15B 46.0-48.0 Alluvial Clay 120.3 26.5 95.1 2.30E-08
B-15B 46.0-48.0 Alluvial Clay 121.4 26.9 95.6
B-29A 50.0-52.0 Alluvial Clay 110.0 33.1 82.7 6.60E-09
B-29A 50.0-52.0 Alluvial Clay 112.9 30.3 86.6
B-43A 47.0-49.0 Alluvial Clay 128.0 20.2 106.4
B-43A 50.0-52.0 Alluvial Clay 123.7 25.6 98.5 2.67 98.6 0.657 125.0 24.3 100.6
B-43A 50.0-52.0 Alluvial Clay 125.0 24.2 100.6 2.67 96.9 0.677 123.9 24.6 99.4

Shelby Tube 
Extractions Moisture-Density 

Relationship Atterberg Limits

0 31

36.816.4

28.7

30.3440

320

1000

36.50

17.7
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Geotechnical Laboratory Summary

(UC Summary Sheet) CU Triaxial Particle Size Analysis (ASTM) (%) Permeability

Boring Depth (ft) Material Type
γw0 

(pcf)
w0 

(%)
γd0 

(pcf) Gs

Sr0 

(%) e0 γw0 (pcf) w0 (%) γd0 (pcf) c' (psf) φ' (deg) γdmax (pcf) ωopt (%) LL PL PI
Activity 
Index

Gravel 
(3"- 4.75 mm) (> 

No. 4)

Coarse Sand 
(4.75-2 mm) 

(No. 4-No. 10)

Medium Sand 
(2-0.425 mm) 

(No. 10-No. 40)

Fine Sand 
(0.425 - 0.075 mm) 
(No. 40-No. 200)

Silt 
(0.075-0.005 mm) 

(<No. 200)
Clay 

(<0.005 mm) USCS Group Name AASHTO 
Avg. k (20ºC) 

(cm/s)

Extractions Moisture-Density 
Relationship Atterberg Limits

B-2 55.0-69.0 Alluvial Clay 26.9 2.56 36 20 16 0.62 0.0 0.0 1.3 3.6 59.3 35.8 CL Lean clay A-6 (16)
B-4 43.5-56.5 Alluvial Clay 27.2 2.53 40 21 19 0.59 0.0 0.0 4.4 3.5 47.7 44.4 CL Lean clay A-6 (18)
B-6 36.0-44.0 Alluvial Clay 26.5 2.55 37 18 19 0.66 1.9 0.3 4.1 3.6 53.8 36.3 CL Lean clay A-6 (17)
B-11 15.0-36.0 Alluvial Clay 20.8 2.66 41 24 17 0.5 4.5 0.5 2.2 3.1 47.8 41.9 CL Lean clay A-7-6 (17)
B-12 35.0-46.5 Alluvial Clay 25.5 2.64 40 19 21 0.62 3.7 1.3 2.8 3.4 42.8 46.0 CL Lean clay A-6 (19)
B-33 30.0-39.0 Alluvial Clay 22.8 2.62 35 23 12 0.57 8.0 1.7 4.9 10.7 46.7 28.0 CL Lean clay with sand A-6 (8)
B-42 21.0-34.0 Alluvial Clay 49 18 31

B-12 60.0-69.0 Alluvial Granular 19.8 2.62 NP N/A 45.6 10.2 12.7 10.1 14.3 7.1 GM Silty gravel with sand A-1-b (0)
B-14 40.0-49.0 Alluvial Granular 23.4 2.70 NP N/A 18.8 8.6 36.9 18.9 12.2 4.6 SM Silty sand with gravel A-1-b (0)
B-14 52.5-64.0 Alluvial Granular 21.0 2.70 NP N/A 53.0 8.6 15.7 6.4 9.1 7.2 GM Silty gravel with sand A-1-b (0)
B-22 75.0-89.0 Alluvial Granular 21.9 2.66 NP N/A 54.2 15.4 15.5 5.1 5.7 4.1 GP-GC Poorly graded clayey gravel A-1-a (0)

B-17A 32.0-34.0 Fly Ash (Sluiced) 30.9
B-17A 32.0-34.0 Fly Ash (Sluiced) 106.2 27.4 83.4 7.00E-07
B-17A 70.0-72.0 Fly Ash (Sluiced) 104.1 41.1 73.8 6.50E-07
B-28 52.0-54.0 Fly Ash (Sluiced) 97.4 57.1 62.0

B-28A 50.0-52.0 Fly Ash (Sluiced) 100.7 41.4 71.2
B-28A 52.0-54.0 Fly Ash (Sluiced) 101.9 52.3 66.9
B-35A 37.0-38.0 Fly Ash (Sluiced) 47.5
B-36A 24.0-26.0 Fly Ash (Sluiced) 45.1
B-36A 44.0-46.0 Fly Ash (Sluiced) 102.8 40.5 73.2 6.60E-07
B-37A 24.0-26.0 Fly Ash (Sluiced) 53.2
B-43A 29.0-31.0 Fly Ash (Sluiced) 104.6 32.0 79.3 2.47 97.5 1.134 104.5 44.8 72.2
B-43A 29.0-31.0 Fly Ash (Sluiced) 100.6 39.7 72.0 2.47 94 1.262 100.9 48 68.2
B-35A 46.0-48.0 Fly Ash (Sluiced) 104.8 46.0 71.8 2.47 100.2 1.174 104.6 47.6 70.9
B-18 15.0-34.5 Fly Ash (Sluiced) 37.2 2.58 NP N/A 4.8 0.1 4.5 16.6 61.0 13.0 ML Silt with sand A-4 (0)
B-19 28.5-49.0 Fly Ash (Sluiced) 30.3 2.46 NP N/A 2.0 0.8 5.8 11.4 68.3 11.7 ML Silt with sand A-4 (0)
B-24 27.0-51.5 Fly Ash (Sluiced) 44.8 2.44 NP N/A 0.2 0.1 7.1 14.6 64.3 13.7 ML Silt with sand A-4 (0)
B-32 20.0-49.0 Fly Ash (Sluiced) 34.6 2.52 NP N/A 2.6 1.3 9.9 6.9 69.7 9.6 ML Silt with sand A-4 (0)
B-37 7.5-21.0 Fly Ash (Sluiced) 23.1 2.62 45 18 27 0.71 2.6 2.0 4.3 4.7 41.1 45.3 CL Lean clay A-7-6 (24)
B-4 1.5-31.5 Fly Ash (Sluiced) 40.7 2.42 NP N/A 2.4 3.1 14.6 7.4 58.6 13.9 ML Silt with sand A-4 (0)
B-41 24.0-34.5 Fly Ash (Sluiced) 26.2 2.52 NP N/A 0.3 0.8 15.2 16.4 42.9 24.4 ML Sandy silt A-4 (0)
B-45 25.0-39.6 Fly Ash (Sluiced) 35.7 2.71 NP N/A 8.3 9.4 17.0 23.4 25.3 16.6 SM Silty sand A-4 (0)

B-17A 50.0-52.0 BA-FA (Sluiced) 20.0
B-21B 25.0-27.0 BA-FA (Sluiced) 16.3
B-21B 48.0-50.0 BA-FA (Sluiced) 125.0 25.2 99.8
B-24C 3.5-4.8 BA-FA (Sluiced) 15.6

B-2 4.5-39.0 BA-FA (Sluiced) 25.9 2.62 NP N/A 15.0 11.8 21.4 17.9 30.0 3.9 SM Silty sand with gravel A-2-4 (0)
B-18 0.0-7.5 BA-FA (Sluiced) 14.4 2.61 NP N/A 8.9 8.4 25.1 18.1 32.4 7.1 SM Silty sand A-4 (0)
B-21 18.0-30.0 BA-FA (Sluiced) 22.9 2.61 NP N/A 20.6 16.5 28.4 17.9 12.8 3.8 SM Silty sand with gravel A-1-b (0)
B-22 28.5-49.5 BA-FA (Sluiced) 33.6 2.55 NP N/A 7.6 5.4 14.3 16.7 46.5 9.5 ML Sandy silt A-4 (0)

B-41 0.1-2.1 Gypsum 7.2
B-20 0.0-15.0 Gypsum 15.7 2.31 NP N/A 0.0 0.0 6.4 6.5 83.2 3.9 ML Silt A-4 (0)
B-35 1.5-22.5 Gypsum 10.6 2.94 NP N/A 0.4 0.1 11.1 7.2 76.1 5.1 ML Silt with sand A-4 (0)
B-41 0.0-12.9 Gypsum 22.1 2.31 NP N/A 0.0 0.2 2.0 6.2 67.5 24.1 ML Silt A-4 (0)
B-45 3.0-9.0 Gypsum 16.1 2.36 NP N/A 0.2 0.1 2.0 5.4 70.8 21.5 ML Silt A-4 (0)

Gypsum Bulk Gypsum 2.75* 86.3 35.1 8.10E-08

Gypsum Rejects Bulk Gypsum Rejects 2.73 86.2 35.2 33 32 1 0.0 7.4 86.1 6.5 ML A-4 (0) 5.30E-07
Gypsum Rejects Bulk Gypsum Rejects 2.7* 72.6 1.08 104.5 29.1 80.97

2.5* 76.2 0.947 103.3 28.9 80.17
2.7* 72 1.1 103.9 29.2 80.41

Gypsum Rejects Bulk Gypsum Rejects 2.7* 67.4 1.09 102.7 27.2 80.71
2.7* 66.9 1.09 102.5 26.9 80.79
2.7* 66.8 1.09 102.5 26.9 80.75

Bottom Ash Bulk Bottom Ash 2.5* 103.7 17.2 2.30E-06
Bottom Ash Bulk Bottom Ash 2.7* 48.3 0.923 102.1 16.5 87.66

2.5* 53.8 0.782 102.3 16.8 87.57
2.7* 47.5 0.913 102.3 16.1 88.12

Bottom Ash Bulk Bottom Ash 2.7* 48.3 0.923 102.1 16.5 87.66
2.7* 47.5 0.913 102.3 16.1 88.12

Fly Ash Bulk Fly Ash 2.5* 83.6 32.7 4.20E-07
Fly Ash Bulk 2.5* 61.2 1.37 87.8 33.6 65.75

2.5* 62 1.36 88.4 33.8 66.09
2.5* 63.3 1.36 89.0 34.4 66.21

* Gs is assumed.
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Appendix K 

Proposed Repair and 
Buildout Cross Sections 

 



























 

 

Appendix L 

Seepage Analysis 



Particle Size Summary and Charts

Atterberg Limits

Lab ID Boring Material Type LL 76.2 4.75 2 0.425 0.075 0.005

512 B-2 Alluvial Clay 36 100.0 100.0 100.0 98.7 95.1 35.8

611 B-4 Alluvial Clay 40 100.0 100.0 100.0 95.6 92.1 44.4

26 B-6 Alluvial Clay 37 100.0 98.1 97.8 93.7 90.1 36.3

841 B-11 Alluvial Clay 41 100.0 95.5 95.0 92.8 89.7 41.9

186 B-12 Alluvial Clay 40 100.0 96.3 95.0 92.2 88.8 46.0

381 B-33 Alluvial Clay 35 100.0 92.0 90.3 85.4 74.7 28.0

1081 B-42 Alluvial Clay 49

39.7

197 B-12 Alluvial Granular 100.0 54.4 44.2 31.5 21.4 7.1

896 B-14 Alluvial Granular 100.0 81.2 72.6 35.7 16.8 4.6

902 B-14 Alluvial Granular 100.0 47.0 38.4 22.7 16.3 7.2

121 B-22 Alluvial Granular 100.0 45.8 30.4 14.9 9.8 4.1

491 B-2 BA-FA (Sluiced) 100.0 85.0 73.2 51.8 33.9 3.9

727 B-18 BA-FA (Sluiced) 100.0 91.1 82.7 57.6 39.5 7.1

53 B-21 BA-FA (Sluiced) 100.0 79.4 62.9 34.5 16.6 3.8

93 B-22 BA-FA (Sluiced) 100.0 92.4 87.0 72.7 56.0 9.5

1637 Bottom Ash

17 B-6 Dike 1 56 100.0 57.5 51.2 42.7 40.5 25.5

802 B-8 Dike 1 36 100.0 98.7 97.9 90.5 85.6 36.6

871 B-14 Dike 1 44

910 B-26 Dike 1 44

920 B-26 Dike 1/Alluvial Clay 38

944 B-30 Dike 1 46

951 B-30 Dike 1 36

969 B-34 Dike 1 44

975 B-34 Dike 1 36

40.5

39 B-6 Dike 2 55 100.0 94.0 89.7 81.8 67.9 45.5

161 B-9 Dike 2 50 100.0 91.2 88.1 81.9 68.7 41.0

162 B-9 Dike 2 51 100.0 95.1 92.7 88.9 83.0 48.7

208 B-12 Dike 2 51 100.0 89.2 86.6 80.4 73.0 41.0

71 B-21 Dike 2 49 100.0 93.2 89.9 82.8 70.6 37.5

Grain Size (mm)

Alluvial Clay

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

B-2

B-4

B-6

B-11

B-12

B-33

Alluvial Granular

0

10

20

30

40

50

60

70

80

0.0010.010.1110100

B-12

B-14

B-14

B-22



72 B-21 Dike 2 56 100.0 99.3 97.2 91.1 85.6 53.8

294 B-25 Dike 2 58 100.0 99.7 97.9 94.0 87.7 57.4

1457 B-29 Dike 2 46 100.0 95.6 92.6 85.0 77.3 56.1

1458 B-29 Dike 2 46 100.0 91.6 88.1 80.8 73.5 51.6

1460 B-37 Dike 2 53 100.0 99.4 99.1 97.0 93.8 65.0

1069 B-42 Dike 2 44

50.8

663 B-19 Dike 3 48 100.0 73.8 67.2 57.8 49.0 26.5

77 B-22 Dike 3 36 100.0 55.4 48.7 38.6 32.2 16.7

536 B-24 Dike 3 39 100.0 69.8 62.3 52.2 44.9 23.4

1459 B-28 Dike 3 36 100.0 76.8 68.9 56.2 47.5 35.8

330 B-32 Dike 3 40 100.0 67.2 60.5 51.4 44.5 24.4

39.8

1636 Fly Ash

738 B-18 Fly Ash (Sluiced) 100.0 95.2 95.1 90.6 74.0 13.0

678 B-19 Fly Ash (Sluiced) 100.0 98.0 97.2 91.4 80.0 11.7

552 B-24 Fly Ash (Sluiced) 100.0 99.8 99.7 92.6 78.0 13.7

343 B-32 Fly Ash (Sluiced) 100.0 97.4 96.1 86.2 79.3 9.6

425 B-37 Fly Ash (Sluiced) 45 100.0 97.4 95.4 91.1 86.4 45.3

582 B-4 Fly Ash (Sluiced) 100.0 97.6 94.5 79.9 72.5 13.9

1051 B-41 Fly Ash (Sluiced) 100.0 99.7 98.9 83.7 67.3 24.4

1478 B-45 Fly Ash (Sluiced) 100.0 91.7 82.3 65.3 41.9 16.6

691 B-20 Gypsum 100.0 100.0 100.0 93.6 87.1 3.9

445 B-35 Gypsum 100.0 99.6 99.5 88.4 81.2 5.1

1033 B-41 Gypsum 100.0 100.0 99.8 97.8 91.6 24.1

1463 B-45 Gypsum 100.0 99.8 99.7 97.7 92.3 21.5

1635 Gypsum

1634 Gypsum 33 100.0 100.0 92.6 92.6 92.6 6.5
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Dike 3
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Laboratory Permeability Summary

UC Summary Sheet Permeability

Lab ID Boring Depth (ft) Material Type Visual Description

Avg. k (20ºC) 

(cm/s)

Avg. k (20ºC) 

ft/s

1262 B-9B 6.0-8.0 Dike 2 Fat Clay with Gravel (CH), red brown, moist, firm 7.00E-08 brown lean clay, 6-6.9 2.29659E-09

1263 B-9B 9.5-11.5 Dike 2 Lean Clay with Gravel (CL), light brown, moist, firm 2.30E-08 brown lean clay, 10.1-10.6 7.54593E-10

1610 B-21B 20.0-22.0 Dike 2 Fat Clay (CH), red brown, moist, firm 1.80E-08 brown lean clay 5.90551E-10

1615 B-29A 17.0-19.0 Dike 2 Gravelly Lean Clay (CL), brown, moist, soft to firm 2.20E-08 brown lean clay 7.21785E-10

1624A B-37B 11.0-12.4 Dike 2 Lean Clay (CL), brown, moist, firm 1.40E-08 brown lean clay 4.59318E-10

1629 B-19C 20.0-22.0 Dike 3 Sandy Fat Clay (CH), brown, moist, firm 3.20E-08 brown lean clay 1.04987E-09

1605A B-15B 46.0-48.0 Alluvial Clay Lean Clay (CL), gray, moist, firm 2.30E-08 brown lean clay 7.54593E-10

1617A B-29A 50.0-52.0 Alluvial Clay Fat Clay (CH), brown, moist, firm 6.60E-09 brown lean clay, 50.2-50.7 2.16535E-10

1606B B-17A 32.0-34.0 Fly Ash (Sluiced) Silt (ML), black, moist, firm, fly ash 7.00E-07 gray silt - ASH, 32.7-33.2 2.29659E-08

1608 B-17A 70.0-72.0 Fly Ash (Sluiced) Silt (ML), gray, moist, firm, flyash 6.50E-07 gray silt - ASH, 70-70.5 2.13255E-08

1620 B-36A 44.0-46.0 Fly Ash (Sluiced) Silt (ML), black, wet, soft, fly ash 6.60E-07 gray silt - ASH, 44.7-45.2 2.16535E-08

1635 Gypsum Bulk Gypsum 8.10E-08 2.65748E-09

1634 Gypsum Rejects Bulk Gypsum Rejects 5.30E-07 1.73885E-08

1637 Bottom Ash Bulk Bottom Ash 2.30E-06 7.54593E-08

1636 Fly Ash Bulk Fly Ash 4.20E-07 1.37795E-08



Permeability Summary

t50 chart from CPT Application Guide

CPT El (ft) El of Test (ft) Material Type kh (ft/s)

Assumed 

kh/kv

Assumed 

kv/kh

Avg. kv (20ºC) 

(cm/s) ft/s Visual Description

CPT15 430.0 344.1 Alluvial (Clay) 4.30E-09

CPT5 380.0 350.7 Alluvial (Clay) 7.50E-08

CPT14C 405.0 353.2 FA (Sluiced)/Alluvial (Clay) 6.50E-09

CPT16 430.0 343.9 FA (Sluiced)/Alluvial (Clay) 1.70E-08

CPT16 430.0 350.4 FA (Sluiced)/Alluvial (Clay) 6.70E-08

CPT22 425.0 362.9 FA (Sluiced)/Alluvial (Clay) 7.90E-09

CPT26 425.0 368.5 FA/BA (Sluiced) 2.00E-08

1605A B-15B 46.0-48.0 Alluvial Clay 2.30E-08 7.54593E-10 Lean Clay (CL), gray, moist, firm brown lean clay

1617A B-29A 50.0-52.0 Alluvial Clay 6.60E-09 2.16535E-10 Fat Clay (CH), brown, moist, firm brown lean clay, 50.2-50.7

2.82E-08 58.1650 0.0172 1.48E-08 4.86E-10

CPT3 380.0 367.1 Dike 1 2.80E-09

CPT4 380.0 367.8 Dike 1

CPT5 380.0 368.4 Dike 1 7.80E-09

CPT5 380.0 375.1 Dike 1 2.20E-07

CPT6 380.0 367.1 Dike 1 1.40E-07

1262 B-9B 6.0-8.0 Dike 2 7.00E-08 2.29659E-09 Fat Clay with Gravel (CH), red brown, moist, firm brown lean clay, 6-6.9

1263 B-9B 9.5-11.5 Dike 2 2.30E-08 7.54593E-10 Lean Clay with Gravel (CL), light brown, moist, firm brown lean clay, 10.1-10.6

1610 B-21B 20.0-22.0 Dike 2 1.80E-08 5.90551E-10 Fat Clay (CH), red brown, moist, firm brown lean clay

1615 B-29A 17.0-19.0 Dike 2 2.20E-08 7.21785E-10 Gravelly Lean Clay (CL), brown, moist, soft to firm brown lean clay

1624A B-37B 11.0-12.4 Dike 2 1.40E-08 4.59318E-10 Lean Clay (CL), brown, moist, firm brown lean clay

1629 B-19C 20.0-22.0 Dike 3 3.20E-08 1.04987E-09 Sandy Fat Clay (CH), brown, moist, firm brown lean clay

9.27E-08 94.6583 0.0106 2.98E-08 9.79E-10

CPT14C 405.0 368.9 FA (Sluiced) 2.10E-06

CPT14C 405.0 375.9 FA (Sluiced) 4.60E-06

CPT14C 405.0 385.3 FA (Sluiced) 7.20E-07

CPT15 430.0 370.5 FA (Sluiced) 9.80E-07

CPT15 430.0 376.6 FA (Sluiced) 9.40E-07

CPT16 430.0 373.0 FA (Sluiced) 1.50E-06

CPT16 430.0 378.6 FA (Sluiced) 2.30E-06

CPT18 425.0 386.0 FA (Sluiced) 3.70E-06

CPT20 425.0 388.7 FA (Sluiced) 4.60E-06

CPT22 425.0 372.3 FA (Sluiced) 6.40E-06

CPT22 425.0 383.0 FA (Sluiced) 2.10E-06

CPT23 425.0 366.0 FA (Sluiced) 4.60E-06

CPT23 425.0 370.6 FA (Sluiced) 6.00E-06

CPT25 425.0 376.9 FA (Sluiced) 5.30E-06

CPT25 425.0 386.2 FA (Sluiced) 9.10E-07

CPT25 425.0 390.8 FA (Sluiced) 1.30E-06

CPT15 430.0 357.3 FA (Sluiced)/Alluvial (Clay) 2.20E-06

CPT18 425.0 376.4 FA (Sluiced)/Alluvial (Clay) 4.30E-06



Permeability Summary

t50 chart from CPT Application Guide

CPT El (ft) El of Test (ft) Material Type kh (ft/s)

Assumed 

kh/kv

Assumed 

kv/kh

Avg. kv (20ºC) 

(cm/s) ft/s Visual Description

1606B B-17A 32.0-34.0 Fly Ash (Sluiced) 7.00E-07 2.29659E-08 Silt (ML), black, moist, firm, fly ash gray silt - ASH, 32.7-33.2

1608 B-17A 70.0-72.0 Fly Ash (Sluiced) 6.50E-07 2.13255E-08 Silt (ML), gray, moist, firm, flyash gray silt - ASH, 70-70.5

1620 B-36A 44.0-46.0 Fly Ash (Sluiced) 6.60E-07 2.16535E-08 Silt (ML), black, wet, soft, fly ash gray silt - ASH, 44.7-45.2

CPT14 405.0 373.2 FA/BA (Sluiced) 2.90E-06

CPT14 405.0 386.6 FA/BA (Sluiced) 9.70E-07

CPT17 400.0 372.9 FA/BA (Sluiced) 1.00E-06

CPT17 400.0 385.1 FA/BA (Sluiced) 2.10E-06

CPT26 425.0 371.7 FA/BA (Sluiced) 2.20E-07

CPT26 425.0 378.9 FA/BA (Sluiced) 4.60E-06 1.2000 0.8333 3.83E-06 1.25766E-07

2.76E-06 57.6738 0.0173 1.46E-06 4.79E-08

CPT15 430.0 406.4 FA (Stacked) 1.30E-06

CPT16 430.0 406.4 FA (Stacked) 8.00E-06 2.20E-05 7.22E-07

1636 Fly Ash Bulk Fly Ash 4.20E-07 1.37795E-08

4.65E-06 12.6434 0.0791 1.12E-05 3.68E-07

1.97E-06

1635 Gypsum Bulk Gypsum 8.10E-08 2.65748E-09

1634 Gypsum Rejects Bulk Gypsum Rejects 5.30E-07 1.73885E-08

1637 Bottom Ash Bulk Bottom Ash 2.30E-06 7.54593E-08

6.80E-02 0.002230971



CPT Hydraulic Conductivity

SCPTu Dissipation Results

Coefficient of Consolidation

CPT El (ft) SCPTu El (ft) GW El (ft)

Depth of 

Test (ft)

El of Test 

(ft) Material Type

Push Pore 

Pressure (psi)

Static GW 

Pressure (psi)
Pore Pressure, 

U50 (psi) t50 (min)

ch 

(in
2
/min) kh (ft/s)

Assumed 

kh/kv

CPT15 430.0 425.5 395.0 85.9 344.1 Alluvial (Clay) 86.2 22.0 54.1 25.23 3.40E-02 4.30E-09 t50 chart from CPT Application Guide

CPT5 380.0 380.0 370.0 29.3 350.7 Alluvial (Clay) 33.3 23.5 28.4 1.72 5.30E-01 7.50E-08

CPT3 380.0 380.0 380.0 12.9 367.1 Dike 1 42.5 5.6 24.0 37.50 2.30E-02 2.80E-09

CPT4 380.0 380.0 365.0 12.2 367.8 Dike 1 42.5 0.0 21.2

CPT5 380.0 380.0 370.0 11.6 368.4 Dike 1 56.5 34.1 45.3 14.40 6.10E-02 7.80E-09

CPT5 380.0 380.0 370.0 4.9 375.1 Dike 1 10.4 0.0 5.2 0.64 1.40E+00 2.20E-07

CPT6 380.0 380.0 350.0 12.9 367.1 Dike 1 2.0 0.0 1.0 0.94 9.70E-01 1.40E-07

CPT14C 405.0 396.0 395.0 36.1 368.9 FA (Sluiced) 36.0 11.3 23.7 0.08 1.20E+01 2.10E-06

CPT14C 405.0 396.0 395.0 29.1 375.9 FA (Sluiced) 26.0 8.3 17.1 0.04 2.60E+01 4.60E-06

CPT14C 405.0 396.0 395.0 19.7 385.3 FA (Sluiced) 32.0 4.2 18.1 0.21 4.50E+00 7.20E-07

CPT15 430.0 425.5 395.0 59.5 370.5 FA (Sluiced) 61.2 10.6 35.9 0.16 6.10E+00 9.80E-07

CPT15 430.0 425.5 395.0 53.4 376.6 FA (Sluiced) 62.3 8.0 35.1 0.16 5.80E+00 9.40E-07

CPT16 430.0 386.1 395.0 57.0 373.0 FA (Sluiced) 75.6 9.5 42.6 0.11 8.80E+00 1.50E-06

CPT16 430.0 386.1 395.0 51.4 378.6 FA (Sluiced) 62.5 7.1 34.8 0.07 1.40E+01 2.30E-06

CPT18 425.0 395.0 395.0 39.0 386.0 FA (Sluiced) 24.9 3.9 14.4 0.05 2.10E+01 3.70E-06

CPT20 425.0 425.0 400.0 36.3 388.7 FA (Sluiced) 32.0 4.9 21.5 0.04 2.60E+01 4.60E-06

CPT22 425.0 386.5 396.5 52.7 372.3 FA (Sluiced) 24.5 10.5 17.5 0.03 3.60E+01 6.40E-06

CPT22 425.0 386.5 396.5 42.0 383.0 FA (Sluiced) 12.5 5.8 9.2 0.08 1.30E+01 2.10E-06

CPT23 425.0 382.8 384.5 59.0 366.0 FA (Sluiced) 24.0 8.0 16.0 0.04 2.60E+01 4.60E-06

CPT23 425.0 382.8 384.5 54.4 370.6 FA (Sluiced) 32.0 6.0 11.5 0.03 3.40E+01 6.00E-06

CPT25 425.0 425.0 399.0 48.1 376.9 FA (Sluiced) 49.0 9.6 29.3 0.03 3.00E+01 5.30E-06

CPT25 425.0 425.0 399.0 38.8 386.2 FA (Sluiced) 49.3 5.5 27.4 0.17 5.60E+00 9.10E-07

CPT25 425.0 425.0 399.0 34.2 390.8 FA (Sluiced) 38.9 3.5 21.2 0.12 8.10E+00 1.30E-06

CPT14C 405.0 396.0 395.0 51.8 353.2 FA (Sluiced)/Alluvial (Clay) 82.0 18.1 50.1 17.08 5.20E-02 6.50E-09

CPT15 430.0 425.5 395.0 72.7 357.3 FA (Sluiced)/Alluvial (Clay) 49.1 16.3 32.7 0.07 1.30E+01 2.20E-06

CPT16 430.0 386.1 395.0 86.1 343.9 FA (Sluiced)/Alluvial (Clay) 105.4 22.1 63.8 7.05 1.30E-01 1.70E-08

CPT16 430.0 386.1 395.0 79.6 350.4 FA (Sluiced)/Alluvial (Clay) 87.6 19.3 53.5 1.92 4.70E-01 6.70E-08

CPT18 425.0 395.0 395.0 48.6 376.4 FA (Sluiced)/Alluvial (Clay) 24.0 8.0 16.0 0.04 2.40E+01 4.30E-06

CPT22 425.0 386.5 396.5 62.1 362.9 FA (Sluiced)/Alluvial (Clay) 77.7 14.6 46.1 14.25 6.20E-02 7.90E-09

CPT15 430.0 425.5 395.0 23.6 406.4 FA (Stacked) 30.0 13.5 21.7 0.12 8.10E+00 1.30E-06

CPT16 430.0 386.1 395.0 23.6 406.4 FA (Stacked) 34.0 18.4 26.2 0.02 4.40E+01 8.00E-06

CPT14 405.0 405.0 389.0 31.8 373.2 FA/BA (Sluiced) 16.0 6.9 11.4 0.06 1.70E+01 2.90E-06

CPT14 405.0 405.0 389.0 18.4 386.6 FA/BA (Sluiced) 18.0 1.0 9.5 0.16 6.00E+00 9.70E-07

CPT17 400.0 390.5 385.0 27.1 372.9 FA/BA (Sluiced) 45.0 5.3 25.1 0.15 6.30E+00 1.00E-06

CPT17 400.0 390.5 385.0 14.9 385.1 FA/BA (Sluiced) 15.3 0.0 7.6 0.08 1.30E+01 2.10E-06

CPT26 425.0 382.5 399.0 56.5 368.5 FA/BA (Sluiced) 96.6 13.2 54.9 6.05 1.50E+01 2.00E-08

CPT26 425.0 382.5 399.0 53.3 371.7 FA/BA (Sluiced) 59.2 11.8 35.5 0.63 1.40E+00 2.20E-07

CPT26 425.0 382.5 399.0 46.1 378.9 FA/BA (Sluiced) 31.2 8.7 20.0 0.04 2.60E+01 4.60E-06 1.2





Critical Gradient

CU Triaxial

Boring Depth (ft) Material Type Gs e0 icrit

B-29A 29.0-31.0 Dike 1 2.7 0.646 1.03

B-29A 29.0-31.0 Dike 1 2.7 0.595 1.07

B-6 24.0-34.5 Dike 1 2.68

B-8 1.5-19.5 Dike 1 2.64

2.66 0.6205 1.02

B-29B 12.0-13.4 Dike 2 2.7 0.675 1.01

B-29B 12.0-13.4 Dike 2 2.7 0.507 1.13

B-29B 14.5-16.5 Dike 2 2.7 0.466 1.16

B-6 0.0-10.0 Dike 2 2.55

B-9 0.0-6.0 Dike 2 2.70

B-9 9.0-12.0 Dike 2 2.68

B-12 15.0 Dike 2 2.77

B-21 0.0-9.0 Dike 2 2.81

B-21 12.0-18.0 Dike 2 2.78

B-25 10.5-18.0 Dike 2 2.54

B-29 0.3-10.0 Dike 2 2.58

B-29 10.4-14.5 Dike 2 2.57

B-37 6.0-14.5 Dike 2 2.61

2.66 0.549333 1.07

B-19C 17.5-19.5 Dike 3 2.7 0.547 1.10

B-19C Dike 3 2.7 0.687 1.01

B-19C 10.5-12.5 Dike 3 2.7 0.633 1.04

B-19 7.5-25.5 Dike 3 2.78

B-22 6.0-13.5, … Dike 3 2.72

B-24 4.5-22.5 Dike 3 2.51

B-28 1.5-15.0 Dike 3 2.66

B-32 1.5-16.5 Dike 3 2.63

2.66 0.622333 1.02

B-43A 50.0-52.0 Alluvial Clay 2.67 0.657 1.01

B-43A 50.0-52.0 Alluvial Clay 2.67 0.677 1.00

B-2 55.0-69.0 Alluvial Clay 2.56

B-4 43.5-56.5 Alluvial Clay 2.53

B-6 36.0-44.0 Alluvial Clay 2.55

B-11 15.0-36.0 Alluvial Clay 2.66

B-12 35.0-46.5 Alluvial Clay 2.64

B-33 30.0-39.0 Alluvial Clay 2.62

2.61 0.667 0.97

B-12 60.0-69.0 Alluvial Granular 2.62

B-14 40.0-49.0 Alluvial Granular 2.70

B-14 52.5-64.0 Alluvial Granular 2.70

B-22 75.0-89.0 Alluvial Granular 2.66

B-43A 29.0-31.0 Fly Ash (Sluiced) 2.47 1.134 0.69

B-43A 29.0-31.0 Fly Ash (Sluiced) 2.47 1.262 0.65

B-35A 46.0-48.0 Fly Ash (Sluiced) 2.47 1.174 0.68

B-18 15.0-34.5 Fly Ash (Sluiced) 2.58

B-19 28.5-49.0 Fly Ash (Sluiced) 2.46
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Critical Gradient

CU Triaxial

Boring Depth (ft) Material Type Gs e0 icrit

−γB-24 27.0-51.5 Fly Ash (Sluiced) 2.44

B-32 20.0-49.0 Fly Ash (Sluiced) 2.52

B-37 7.5-21.0 Fly Ash (Sluiced) 2.62

B-4 1.5-31.5 Fly Ash (Sluiced) 2.42

B-41 24.0-34.5 Fly Ash (Sluiced) 2.52

B-45 25.0-39.6 Fly Ash (Sluiced) 2.71

2.52 1.19 0.69

B-2 4.5-39.0 BA-FA (Sluiced) 2.62

B-18 0.0-7.5 BA-FA (Sluiced) 2.61

B-21 18.0-30.0 BA-FA (Sluiced) 2.61

B-22 28.5-49.5 BA-FA (Sluiced) 2.55

B-20 0.0-15.0 Gypsum 2.31

B-35 1.5-22.5 Gypsum 2.94

B-41 0.0-12.9 Gypsum 2.31

B-45 3.0-9.0 Gypsum 2.36

Gypsum Rejects Bulk Gypsum Rejects 2.73

Gypsum Rejects Bulk Gypsum Rejects 2.7 1.08 0.82

2.5 0.947 0.77

2.7 1.1 0.81

Bulk Gypsum Rejects 2.7 1.09 0.81

Bottom Ash Bulk Bottom Ash 2.7 0.923 0.88

2.7 0.913 0.89

Bulk Fly Ash 2.5 1.37 0.63

2.5 1.36 0.64

Fly Ash Bulk 2.5 1.37 0.63

2.5 1.36 0.64

Indicates laboratory-assumed values.
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File Name: Section H.gsz

Date Saved: 10/30/2009

Last Solved on 10/30/2009 at 11:17:44 AM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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File Name: Section H (Stability - Repair Design).gsz

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 1:58:04 PM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Seepage - Y Gradient

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Toe Buttress (Rip Rap)      Saturated / Unsaturated      Rip Rap      Rip Rap      0.5      0 °     

Drainage Trench (Gravel)      Saturated / Unsaturated      Gravel      Gravel      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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File Name: Section H (StabRepDgn-Buildout 430)2.gsz

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 1:02:44 PM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Seepage - Y Gradient

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Toe Buttress (Rip Rap)      Saturated / Unsaturated      Rip Rap      Rip Rap      0.5      0 °     

Drainage Trench (Gravel)      Saturated / Unsaturated      Gravel      Gravel      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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File Name: Section H.gsz

Calculated Factor of Safety: 0.673

Date Saved: 10/30/2009

Last Solved on 10/30/2009 at 11:20:56 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Gypsum      

Fly Ash (Stacked and/or Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Dike 2 (Fat Clay)      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels
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Stability ‐ Existing Condition with 
Existing PZ Levels 
Report generated using GeoStudio 2007, version 7.15. Copyright © 1991‐2009 GEO‐SLOPE International Ltd. 

File Information 
Created By: Kirkbride, Rob 
Revision Number: 331 
Last Edited By: Harmon, Jacqueline 
Date: 11/2/2009 
Time: 1:58:24 PM 
File Name: Section H (Stability ‐ Repair Design).gsz 
Directory: V:\1755\active\175539009\geotechnical\analysis\Slope‐W\Seepage\ 
Last Solved Date: 11/2/2009 
Last Solved Time: 2:01:28 PM 

Project Settings 
Length(L) Units: feet 
Time(t) Units: Seconds 
Force(F) Units: lbf 
Pressure(p) Units: psf 
Strength Units: psf 
Unit Weight of Water: 62.4 pcf 
View: 2D 

Analysis Settings 

Stability ‐ Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 
Parent: Steady‐State Seepage 
Method: Spencer 
Settings 

PWP Conditions Source: Parent Analysis 
SlipSurface 

Direction of movement: Right to Left 
Use Passive Mode: No 
Slip Surface Option: Entry and Exit 
Critical slip surfaces saved: 1 
Optimize Critical Slip Surface Location: Yes 
Tension Crack 

Tension Crack Option: (none) 
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FOS Distribution 
FOS Calculation Option: Constant 

Advanced 
Number of Slices: 30 
Optimization Tolerance: 0.01 
Minimum Slip Surface Depth: 10 ft 
Optimization Maximum Iterations: 5000 
Optimization Convergence Tolerance: 1e‐007 
Starting Optimization Points: 8 
Ending Optimization Points: 16 
Complete Passes per Insertion: 1 
Driving Side Maximum Convex Angle: 5 ° 
Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr‐Coulomb 
Unit Weight: 124 pcf 
Cohesion: 100 psf 
Phi: 25 ° 
Phi‐B: 0 ° 

Dike 2 (Lean Clay) 
Model: Mohr‐Coulomb 
Unit Weight: 128 pcf 
Cohesion: 100 psf 
Phi: 28 ° 
Phi‐B: 0 ° 

Dike 3 (Clay) 
Model: Mohr‐Coulomb 
Unit Weight: 126 pcf 
Cohesion: 50 psf 
Phi: 30 ° 
Phi‐B: 0 ° 

Alluvial (Clay) 
Model: Mohr‐Coulomb 
Unit Weight: 121 pcf 
Cohesion: 200 psf 
Phi: 30 ° 
Phi‐B: 0 ° 

Alluvial (Granular) 
Model: Mohr‐Coulomb 
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Unit Weight: 130 pcf 
Cohesion: 0 psf 
Phi: 32 ° 
Phi‐B: 0 ° 

Gypsum 
Model: Mohr‐Coulomb 
Unit Weight: 105 pcf 
Cohesion: 0 psf 
Phi: 38 ° 
Phi‐B: 0 ° 

Fly Ash (Stacked and/or Sluiced) 
Model: Mohr‐Coulomb 
Unit Weight: 100 pcf 
Cohesion: 0 psf 
Phi: 22 ° 
Phi‐B: 0 ° 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr‐Coulomb 
Unit Weight: 100 pcf 
Cohesion: 0 psf 
Phi: 22 ° 
Phi‐B: 0 ° 

Dike 2 (Fat Clay) 
Model: Mohr‐Coulomb 
Unit Weight: 127 pcf 
Cohesion: 200 psf 
Phi: 19 ° 
Phi‐B: 0 ° 

Toe Buttress (Rip Rap) 
Model: Mohr‐Coulomb 
Unit Weight: 140 pcf 
Cohesion: 0 psf 
Phi: 38 ° 
Phi‐B: 0 ° 

Drainage Trench (Gravel) 
Model: Mohr‐Coulomb 
Unit Weight: 130 pcf 
Cohesion: 0 psf 
Phi: 30 ° 
Phi‐B: 0 ° 
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Bedrock 
Model: Bedrock (Impenetrable) 

Slip Surface Entry and Exit 
Left Projection: Range 
Left‐Zone Left Coordinate: (893, 355.4891) ft 
Left‐Zone Right Coordinate: (932, 356.4905) ft 
Left‐Zone Increment: 40 
Right Projection: Range 
Right‐Zone Left Coordinate: (1105, 390) ft 
Right‐Zone Right Coordinate: (1146, 392.7181) ft 
Right‐Zone Increment: 40 
Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (650, 361.0346) ft 
Right Coordinate: (1775, 423) ft 

Regions 
 

Mate
rial 

Points 
Area 
(ft²) 

Reg
ion 
1 

Alluvi
al 

(Clay) 

98,1,2,32,3,117,111,112,113,6,83,7,8,90,89,88,87,86,85,84,94,91
,80,10,11,99 

23170.
811 

Reg
ion 
2 

Alluvi
al 

(Gran
ular) 

100,99,11,10,80,91,92,9,12,13 
18041.
479 

Reg
ion 
3 

Fly 
Ash 

(Stack
ed 

and/o
r 

Sluice
d) 

97,96,28,29,30,31 
7878.8
292 

Reg
ion 
4 

Fly 
Ash / 
Botto

30,14,27,123,125,124,122,26,32,2,1,98,97,31 
18513.
972 
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m 
Ash 
(Sluic
ed) 

Reg
ion 
5 

Dike 
3 

(Clay) 
29,30,14,82,15,33,34,35,36,37,38,39,40,41,42,43 

2464.0
352 

Reg
ion 
6 

Gyps
um 

96,95,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,
63,64,65,66,67,68,129,69,70,71,42,43,29,28 

9366.1
015 

Reg
ion 
7 

Dike 
1 

(Clay) 
26,118,117,3,32 

1707.8
902 

Reg
ion 
8 

Bedro
ck 

9,92,93,75,76,101,100,13,12 
20133.
643 

Reg
ion 
9 

Dike 
2 

(Lean 
Clay) 

26,118,119,126,122 
449.02
152 

Reg
ion 
10 

Dike 
2 (Fat 
Clay) 

82,15,16,77,17,18,19,20,21,22,116,110,119,126,120,121,127 
164.07
778 

Reg
ion 
11 

Drain
age 

Trenc
h 

(Grav
el) 

127,121,120,126,122,124,125,123  65.48 

Reg
ion 
12 

Dike 
2 

(Lean 
Clay) 

127,123,27,14,82 
461.38
125 

Reg
ion 
13 

Toe 
Buttr
ess 
(Rip 
Rap) 

111,112,113,114,115,116,110,119,118,117  1012.5 
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Points 
  X (ft)  Y (ft) 

Point 1  1475  353.19 

Point 2  1225.0651  353.19 

Point 3  1111.0025  351.03 

Point 4  1031.6471  362.1655 

Point 5  1028.0434  361.0017 

Point 6  984.1443  359.9523 

Point 7  950.6064  356.9591 

Point 8  900  355.6847 

Point 9  900  314.2811 

Point 10  1225.0651  336.79 

Point 11  1475  336.79 

Point 12  1225.0651  319.99 

Point 13  1475  319.99 

Point 14  1179.475  382.19 

Point 15  1159.0394  389.0012 

Point 16  1154.7809  389.0017 

Point 17  1150.4833  390.0017 

Point 18  1144.3259  393.7324 

Point 19  1143.197  394.2883 

Point 20  1142.3686  394.55 

Point 21  1140.9385  395.0017 

Point 22  1124.8971  395.0017 

Point 23  1118.2614  393.9807 

Point 24  1108.1233  390.0017 

Point 25  1078.7109  381.0017 

Point 26  1091.7416  376.63 

Point 27  1196.1567  376.63 

Point 28  1475  398.5017 

Point 29  1267.513  398.5017 

Point 30  1316.4529  382.19 

Point 31  1475  382.19 

Point 32  1168.7329  351.03 

Point 33  1163.2539  389.0017 
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Point 34  1165.7562  390.3163 

Point 35  1168.9831  392.0017 

Point 36  1174  394 

Point 37  1177.9093  395.2996 

Point 38  1208.8534  405.0017 

Point 39  1214.4744  406.4996 

Point 40  1217.7547  408.7126 

Point 41  1220.5864  410.0017 

Point 42  1232.7632  410.0017 

Point 43  1233.6482  409.7888 

Point 44  1475  414.1588 

Point 45  1435.4684  413.0017 

Point 46  1429.0876  412.5892 

Point 47  1425.1901  412.2142 

Point 48  1409.6758  415.0017 

Point 49  1406.7021  414.0017 

Point 50  1398.3521  413.7404 

Point 51  1397.2875  413.4962 

Point 52  1396.5743  414.0072 

Point 53  1394.6161  414.0679 

Point 54  1392.5046  415.0017 

Point 55  1388.3079  415.0017 

Point 56  1385.3407  414.0565 

Point 57  1379.8252  413.9558 

Point 58  1373.1553  411.0017 

Point 59  1369.9178  411.0017 

Point 60  1368.4737  411.2319 

Point 61  1364.6893  411.2664 

Point 62  1361.7463  411.0017 

Point 63  1338.2008  411.0017 

Point 64  1319.8195  415.397 

Point 65  1317.9669  416.0017 

Point 66  1315.4368  417.0017 

Point 67  1309.737  418.0017 

Point 68  1288.8897  418.0017 

Point 69  1264.4456  409.0513 



  8

Point 70  1255.0277  408.8585 

Point 71  1246.0502  408.9271 

Point 72  1065.8502  380.0017 

Point 73  1043.7085  367.0614 

Point 74  1041.6113  366.0017 

Point 75  900  300 

Point 76  1475  300 

Point 77  1153  389 

Point 78  1170  390 

Point 79  1249  405 

Point 80  900  329 

Point 81  1104.3302  388.8067 

Point 82  1159.6  388.8143 

Point 83  971.8829  359 

Point 84  650  361.0346 

Point 85  695.2744  359.9523 

Point 86  707.5358  359 

Point 87  733.8123  356.9591 

Point 88  779.4187  355.6847 

Point 89  839.7094  354 

Point 90  850  354.2876 

Point 91  650  329 

Point 92  650  314.2811 

Point 93  650  300 

Point 94  650  359 

Point 95  1775  423 

Point 96  1775  398.5017 

Point 97  1775  382.19 

Point 98  1775  353.19 

Point 99  1775  336.79 

Point 100  1775  319.99 

Point 101  1775  300 

Point 102  945.6064  356.9591 

Point 103  1173.3768  393.9777 

Point 104  1187.3669  398.1315 

Point 105  1197.7316  401.4796 
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Point 106  1204.1501  403.553 

Point 107  1211.6339  405.7426 

Point 108  1457.2701  413.6006 

Point 109  1475  405 

Point 110  1120  390 

Point 111  1015  355 

Point 112  1005  355 

Point 113  995  360 

Point 114  1025  375 

Point 115  1060  375 

Point 116  1120  395 

Point 117  1035.1  361.7 

Point 118  1085.8  378.6 

Point 119  1116.4  388.8 

Point 120  1136  391 

Point 121  1140  391 

Point 122  1136  376.63 

Point 123  1140  376.63 

Point 124  1136  374.63 

Point 125  1140  374.63 

Point 126  1136  388.8 

Point 127  1140  388.8 

Point 128  1138  378 

Point 129  1267.0366  410 

Critical Slip Surfaces 
 

Slip 
Surface 

FOS  Center (ft)  Radius (ft)  Entry (ft)  Exit (ft) 

1  Optimized  1.588 
(1003.87, 
494.422) 

99.57434 
(1134.2, 
395.002) 

(917.198, 
356.118) 

2  27636  1.623 
(1003.87, 
494.422) 

165.306 
(1135.94, 
395.002) 

(913.475, 
356.024) 

Slices of Slip Surface: Optimized 

 
Slip 

Surface 
X (ft)  Y (ft)  PWP (psf) 

Base 
Normal 

Frictional 
Strength 

Cohesi
ve 
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Stress 
(psf) 

(psf)  Streng
th 
(psf) 

1 
Optimiz

ed 
921.6736

5 
353.9729  402.98211 

615.6156
2 

122.76401  200 

2 
Optimiz

ed 
930.6248 

349.6831
5 

856.9213 
1225.065

6 
212.54821  200 

3 
Optimiz

ed 
940.4825

5 
345.2479

5 
1334.0263 

1811.355
7 

275.58627  200 

4 
Optimiz

ed 
948.2355

5 
342.0347

5 
1685.7406 

2226.887
4 

312.43126  200 

5 
Optimiz

ed 
955.9258

5 
339.0412

5 
2019.8853  2669.034  374.78619  200 

6 
Optimiz

ed 
966.5641  335.2235  2455.2573  3182.162  419.67866  200 

7 
Optimiz

ed 
975.7414 

332.2089
5 

2806.0991 
3656.312

8 
490.87109  200 

8 
Optimiz

ed 
981.8721 

330.5640
5 

2987.6219 
3716.130

1 
455.22248  0 

9 
Optimiz

ed 
986.8582 

329.7357
5 

3056.3971 
3860.071

3 
502.19134  0 

10 
Optimiz

ed 
992.2860

5 
328.8341  3131.2759 

3991.290
8 

537.39698  0 

11 
Optimiz

ed 
997.613 

327.9492
5 

3204.773 
4361.753

3 
722.96151  0 

12 
Optimiz

ed 
1002.613  327.5698  3246.1876 

4614.226
8 

854.84576  0 

13 
Optimiz

ed 
1006.588

5 
327.6607  3254.9416 

4917.186
7 

1038.686  0 

14 
Optimiz

ed 
1011.588

5 
328.3332

5 
3232.1694  4956.022  1077.1826  0 

15 
Optimiz

ed 
1016.87 

329.3182
5 

3191.1401 
5176.533

9 
1240.6118  0 

16 
Optimiz

ed 
1021.87 

330.7523
5 

3121.8528 
5072.991

9 
1219.207  0 

17 
Optimiz

ed 
1025.244

5 
331.9225  3062.6833 

5109.882
9 

1279.2323  0 

18  Optimiz 1030.294 333.6736  2910.0082  4870.493 1131.8869  200 
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ed  5  7 

19 
Optimiz

ed 
1035.919 

335.6238
5 

2738.9547  4618.539  1085.1785  200 

20 
Optimiz

ed 
1039.63  336.8633  2632.8689 

4483.001
9 

1068.1748  200 

21 
Optimiz

ed 
1045.414 

338.7742
5 

2471.6595 
4240.366

9 
1021.1637  200 

22 
Optimiz

ed 
1051.229

5 
340.5515

5 
2328.02 

4072.717
9 

1007.3018  200 

23 
Optimiz

ed 
1057.076

5 
342.1952

5 
2204.5394 

3858.355
6 

954.83122  200 

24 
Optimiz

ed 
1063.422

5 
343.9792  2076.6133 

3772.387
7 

979.05576  200 

25 
Optimiz

ed 
1070.866 

346.4793
5 

1899.5115 
3651.977

5 
1011.7867  200 

26 
Optimiz

ed 
1077.615  349.428  1689.4424 

3423.326
8 

1001.0586  200 

27 
Optimiz

ed 
1083.071

5 
352.2492  1495.6563 

3307.745
3 

1046.2101  200 

28 
Optimiz

ed 
1086.494

5 
354.0187

5 
1382.9481 

3237.839
9 

1070.9223  200 

29 
Optimiz

ed 
1089.465

5 
355.5547  1302.6131 

3241.754
2 

904.23631  100 

30 
Optimiz

ed 
1094.488  358.1514  1177.7742 

3123.284
5 

907.20633  100 

31 
Optimiz

ed 
1100.138

5 
361.5325  1026.5245  2789.523  822.09972  100 

32 
Optimiz

ed 
1105.948 

365.4552
5 

864.35985 
2542.025

1 
782.30814  100 

33 
Optimiz

ed 
1110.295

5 
368.6989  740.16422 

2188.780
2 

675.50073  100 

34 
Optimiz

ed 
1114.069  372.0538  495.96699 

2056.737
8 

630.59235  0 

35 
Optimiz

ed 
1117.862 

375.4262
5 

192.69328 
1878.857

3 
681.25447  0 

36 
Optimiz

ed 
1119.662 

377.1414
5 

37.636171 
1477.790

2 
765.74348  100 

37  Optimiz 1122.448 380.5656 ‐ 1151.445 612.23441  100 
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ed  5  5  223.87033  5 

38 
Optimiz

ed 
1127.023

5 
386.1872

5 
‐

602.48287 
684.2685

5 
363.83204  100 

39 
Optimiz

ed 
1131.673 

391.9008
5 

‐
940.19062 

182.1849
9 

62.731323  200 

Slices of Slip Surface: 27636 

 
Slip 

Surface 
X (ft)  Y (ft)  PWP (psf) 

Base 
Normal 

Stress (psf) 

Frictional 
Strength (psf) 

Cohesive 
Strength 
(psf) 

1  27636  917.18795  353.7361  420.99734  702.2469  162.37951  200 

2  27636  924.61425  349.4186  871.33788  1295.711  245.01194  200 

3  27636  932.04055  345.5968  1276.3597  1796.1201  300.08378  200 

4  27636  939.4669  342.2332  1637.7795  2218.6351  335.35711  200 

5  27636  946.89325  339.2979  1960.9511  2572.9741  353.35166  200 

6  27636  954.1525  336.8153  2241.0445  2881.5158  369.77628  200 

7  27636  961.24465  334.7499  2481.4173  3147.3063  384.45118  200 

8  27636  968.3368  333.02245  2688.9157  3365.5855  390.67551  200 

9  27636  975.7444  331.5747  2871.6346  3562.6847  398.97795  200 

10  27636  981.8751  330.603  2985.2708  3680.8149  434.62418  0 

11  27636  989.57215  329.8267  3060.7712  3771.8187  444.31178  0 

12  27636  1000  329.23785  3134.7379  4224.9381  681.23269  0 

13  27636  1010  329.30615  3167.0211  4927.1101  1099.8257  0 

14  27636  1020  329.98205  3162.1281  5426.5633  1414.9762  0 

15  27636  1030.05  331.2827  3119.3086  5441.2911  1450.9357  0 

16  27636  1035.5225  332.1754  3084.7115  5242.569  1348.379  0 

17  27636  1039.954  333.1548  3009.0213  5060.1068  1184.1947  200 

18  27636  1047.9725  335.16195  2846.9565  4715.561  1078.8393  200 

19  27636  1055.991  337.60455  2648.9942  4329.7795  970.40181  200 

20  27636  1064.3  340.6265  2406.0629  4059.8524  954.81581  200 

21  27636  1072.9  344.29305  2121.7112  3887.0746  1019.2331  200 

22  27636  1081.5  348.5585  1808.2466  3643.6949  1059.6966  200 

23  27636  1088.3345  352.3536  1549.8088  3411.1768  1074.6613  200 

24  27636  1091.3055  354.1323  1438.623  3373.3799  902.19195  100 

25  27636  1095.189  356.68975  1298.972  3178.099  876.25134  100 

26  27636  1102.083  361.5226  1058.8122  2800.9231  812.35967  100 

27  27636  1108.9775  366.9114  826.33075  2377.286  723.22233  100 
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28  27636  1114.4125  371.54085  543.04996  2109.6999  632.96767  0 

29  27636  1118.2  375.05285  227.11069  1888.8444  671.38398  0 

30  27636  1122.4485  379.2988  ‐124.98329  1353.0029  719.40442  100 

31  27636  1127.9655  385.3104  ‐533.83772  786.54228  418.21195  100 

32  27636  1133.4865  391.90085  ‐919.31102  179.88609  61.939749  200 

 



File Name: Section H.gsz

Date Saved: 10/30/2009

Last Solved on 10/30/2009 at 11:17:44 AM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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Steady‐State Seepage 
Report generated using GeoStudio 2007, version 7.15. Copyright © 1991‐2009 GEO‐SLOPE International Ltd. 

File Information 
Created By: Kirkbride, Rob 
Revision Number: 330 
Last Edited By: Harmon, Jacqueline 
Date: 11/2/2009 
Time: 1:54:16 PM 
File Name: Section H (Stability ‐ Repair Design).gsz 
Directory: V:\1755\active\175539009\geotechnical\analysis\Slope‐W\Seepage\ 
Last Solved Date: 11/2/2009 
Last Solved Time: 1:58:05 PM 

Project Settings 
Length(L) Units: feet 
Time(t) Units: Seconds 
Force(F) Units: lbf 
Pressure(p) Units: psf 
Mass(M) Units: lbs 
Mass Flux Units: lbs/sec 
Unit Weight of Water: 62.4 pcf 
View: 2D 

Analysis Settings 

Steady‐State Seepage 
Kind: SEEP/W 
Method: Steady‐State 
Settings 

Include Air Flow: No 
Control 

Apply Runoff: Yes 
Convergence 

Convergence Type: Gauss Point K 
Convergence Settings 

Maximum Number of Iterations: 500 
Tolerance: 0.01 
Maximum Change in K: 0.1 
Rate of Change in K: 1.02 
Minimum Change in K: 0.0001 

Equation Solver: Parallel Direct 
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Potential Seepage Max # of Reviews: 10 
Time 

Starting Time: 0 sec 
Duration: 0 sec 
Ending Time: 0 sec 

Materials 

Dike 1 (Clay) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Dike 1 (Clay) 
Vol. WC. Function: Dike 1 (Clay) 
K‐Ratio: 0.1 
K‐Direction: 0 ° 

Dike 2 (Lean Clay) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Dike 2 (Lean Clay) 
Vol. WC. Function: Dike 2 (Lean Clay) 
K‐Ratio: 0.1 
K‐Direction: 0 ° 

Dike 3 (Clay) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Dike 3 (Clay) 
Vol. WC. Function: Dike 3 (Clay) 
K‐Ratio: 0.1 
K‐Direction: 0 ° 

Alluvial (Clay) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Alluvial (Clay) 
Vol. WC. Function: Alluival (Clay) 
K‐Ratio: 0.05 
K‐Direction: 0 ° 

Alluvial (Granular) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Alluvial (Granular) 
Vol. WC. Function: Alluvial (Granular) 
K‐Ratio: 0.05 
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K‐Direction: 0 ° 

Gypsum 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Gypsum 
Vol. WC. Function: Gypsum 
K‐Ratio: 0.02 
K‐Direction: 0 ° 

Fly Ash (Stacked and/or Sluiced) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Fly Ash (Stacked and/or Sluiced) 
Vol. WC. Function: Fly Ash (Stacked and/or Sluiced) 
K‐Ratio: 0.02 
K‐Direction: 0 ° 

Fly Ash / Bottom Ash (Sluiced) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Fly Ash/Bottom Ash (Sluiced) 
Vol. WC. Function: Fly Ash/Bottom Ash (Sluiced) 
K‐Ratio: 0.02 
K‐Direction: 0 ° 

Dike 2 (Fat Clay) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Dike 2 (Fat Clay) 
Vol. WC. Function: Dike 2 (Fat Clay) 
K‐Ratio: 0.1 
K‐Direction: 0 ° 

Toe Buttress (Rip Rap) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Rip Rap 
Vol. WC. Function: Rip Rap 
K‐Ratio: 0.5 
K‐Direction: 0 ° 

Drainage Trench (Gravel) 
Model: Saturated / Unsaturated 
Hydraulic 

K‐Function: Gravel 
Vol. WC. Function: Gravel 
K‐Ratio: 0.1 
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K‐Direction: 0 ° 

Bedrock 
Model: Saturated Only 
Hydraulic 

K‐Sat: 1e‐012 ft/sec 
Volumetric Water Content: 0.05 ft³/ft³ 
Mv: 0 /psf 
K‐Ratio: 0.1 
K‐Direction: 0 ° 

Boundary Conditions 

Potential Seepage Face 
Review: true 
Type: Total Flux (Q) 0 

Wells Creek Water Elevation 359 
Type: Head (H) 359 

Gypsum Stack Water Elevation 423 
Type: Head (H) 423 

Drainage Trench Pipe 378 
Type: Head (H) 378 

Gypsum Stack Water Elevation 410 
Type: Head (H) 410 

Initial Water Tables 

Initial Water Table 1 
Max. negative head: 5 
Coordinates 

Coordinate: (900, 359) ft 
Coordinate: (1000, 359) ft 
Coordinate: (1019.69, 359) ft 
Coordinate: (1029.71, 359.014) ft 
Coordinate: (1050, 363) ft 
Coordinate: (1070, 370) ft 
Coordinate: (1085, 378) ft 
Coordinate: (1101, 383) ft 
Coordinate: (1119, 390) ft 
Coordinate: (1142, 390) ft 
Coordinate: (1168, 390) ft 
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Coordinate: (1183, 395) ft 
Coordinate: (1220, 405) ft 
Coordinate: (1475, 405) ft 

K Functions 

Dike 1 (Clay) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 9.27e‐008 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 9.27e‐008) 
Data Point: (0.018329807, 9.2169627e‐008) 
Data Point: (0.033598183, 9.1639459e‐008) 
Data Point: (0.061584821, 9.1108851e‐008) 
Data Point: (0.11288379, 9.0578011e‐008) 
Data Point: (0.20691381, 9.0046826e‐008) 
Data Point: (0.37926902, 8.9514842e‐008) 
Data Point: (0.6951928, 8.8981673e‐008) 
Data Point: (1.274275, 8.8446276e‐008) 
Data Point: (2.3357215, 8.7906582e‐008) 
Data Point: (4.2813324, 8.7359109e‐008) 
Data Point: (7.8475997, 8.6797329e‐008) 
Data Point: (14.384499, 8.6209441e‐008) 
Data Point: (26.366509, 8.557348e‐008) 
Data Point: (48.329302, 8.4848378e‐008) 
Data Point: (88.586679, 8.3970694e‐008) 
Data Point: (162.37767, 8.2807874e‐008) 
Data Point: (297.63514, 8.0745483e‐008) 
Data Point: (545.55948, 7.8919922e‐008) 
Data Point: (1000, 4.8579457e‐008) 

Estimation Properties 
Volume Water Content Function: Dike 1 (Clay) 
Hydraulic K Sat: 9.27e‐008 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.06 ft³/ft³ 

Rip Rap 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
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Segment Curvature: 100 % 
K‐Saturation: 3.28 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 3.28) 
Data Point: (0.018329807, 3.2799881) 
Data Point: (0.033598183, 3.2799726) 
Data Point: (0.061584821, 3.2799502) 
Data Point: (0.11288379, 3.2799154) 
Data Point: (0.20691381, 3.279858) 
Data Point: (0.37926902, 3.2797606) 
Data Point: (0.6951928, 3.2795703) 
Data Point: (1.274275, 3.2792454) 
Data Point: (2.3357215, 3.2792685) 
Data Point: (4.2813324, 3.2759027) 
Data Point: (7.8475997, 3.2586345) 
Data Point: (14.384499, 2.5276764) 
Data Point: (26.366509, 0.23163578) 
Data Point: (48.329302, 0.0066290958) 
Data Point: (88.586679, 0.00055090577) 
Data Point: (162.37767, 5.3636887e‐005) 
Data Point: (297.63514, 7.0517584e‐006) 
Data Point: (545.55948, 8.5516803e‐007) 
Data Point: (1000, 8.0892457e‐008) 

Estimation Properties 
Volume Water Content Function: Rip Rap 
Hydraulic K Sat: 3.28 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.02 ft³/ft³ 

Gravel 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 0.0328 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 0.0328) 
Data Point: (0.018329807, 0.032799881) 
Data Point: (0.033598183, 0.032799726) 
Data Point: (0.061584821, 0.032799502) 
Data Point: (0.11288379, 0.032799154) 
Data Point: (0.20691381, 0.03279858) 
Data Point: (0.37926902, 0.032797606) 
Data Point: (0.6951928, 0.032795703) 
Data Point: (1.274275, 0.032792454) 
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Data Point: (2.3357215, 0.032792685) 
Data Point: (4.2813324, 0.032759027) 
Data Point: (7.8475997, 0.032586345) 
Data Point: (14.384499, 0.025276764) 
Data Point: (26.366509, 0.0023163578) 
Data Point: (48.329302, 6.6290958e‐005) 
Data Point: (88.586679, 5.5090577e‐006) 
Data Point: (162.37767, 5.3636887e‐007) 
Data Point: (297.63514, 7.0517584e‐008) 
Data Point: (545.55948, 8.5516803e‐009) 
Data Point: (1000, 8.0892457e‐010) 

Estimation Properties 
Volume Water Content Function: Gravel 
Hydraulic K Sat: 0.0328 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.02 ft³/ft³ 

Dike 2 (Lean Clay) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 9.27e‐008 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 9.27e‐008) 
Data Point: (0.018329807, 9.1650515e‐008) 
Data Point: (0.033598183, 9.0600715e‐008) 
Data Point: (0.061584821, 8.9550498e‐008) 
Data Point: (0.11288379, 8.8501027e‐008) 
Data Point: (0.20691381, 8.7451297e‐008) 
Data Point: (0.37926902, 8.6400772e‐008) 
Data Point: (0.6951928, 8.5348899e‐008) 
Data Point: (1.274275, 8.4294959e‐008) 
Data Point: (2.3357215, 8.3236754e‐008) 
Data Point: (4.2813324, 8.2170877e‐008) 
Data Point: (7.8475997, 8.1090857e‐008) 
Data Point: (14.384499, 7.9984877e‐008) 
Data Point: (26.366509, 7.8831412e‐008) 
Data Point: (48.329302, 7.7591143e‐008) 
Data Point: (88.586679, 7.6190179e‐008) 
Data Point: (162.37767, 7.4495545e‐008) 
Data Point: (297.63514, 7.2312385e‐008) 
Data Point: (545.55948, 6.8986115e‐008) 
Data Point: (1000, 6.2537934e‐008) 

Estimation Properties 
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Volume Water Content Function: Dike 2 (Lean Clay) 
Hydraulic K Sat: 9.28e‐008 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.109 ft³/ft³ 

Dike 2 (Fat Clay) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 9.27e‐008 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 9.27e‐008) 
Data Point: (0.018329807, 8.8933713e‐008) 
Data Point: (0.033598183, 8.5164663e‐008) 
Data Point: (0.061584821, 8.139644e‐008) 
Data Point: (0.11288379, 7.7628413e‐008) 
Data Point: (0.20691381, 7.3860601e‐008) 
Data Point: (0.37926902, 7.0092235e‐008) 
Data Point: (0.6951928, 6.6323547e‐008) 
Data Point: (1.274275, 6.2553832e‐008) 
Data Point: (2.3357215, 5.8782165e‐008) 
Data Point: (4.2813324, 5.5006971e‐008) 
Data Point: (7.8475997, 5.1225309e‐008) 
Data Point: (14.384499, 4.7431845e‐008) 
Data Point: (26.366509, 4.3616747e‐008) 
Data Point: (48.329302, 3.9762167e‐008) 
Data Point: (88.586679, 3.5834286e‐008) 
Data Point: (162.37767, 3.1772781e‐008) 
Data Point: (297.63514, 2.7486773e‐008) 
Data Point: (545.55948, 2.2691519e‐008) 
Data Point: (1000, 1.6747254e‐008) 

Estimation Properties 
Volume Water Content Function: Dike 2 (Fat Clay) 
Hydraulic K Sat: 9.28e‐008 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.09 ft³/ft³ 

Dike 3 (Clay) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
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Segment Curvature: 100 % 
K‐Saturation: 9.27e‐008 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 9.27e‐008) 
Data Point: (0.018329807, 9.1335539e‐008) 
Data Point: (0.033598183, 8.9970992e‐008) 
Data Point: (0.061584821, 8.8606153e‐008) 
Data Point: (0.11288379, 8.7241948e‐008) 
Data Point: (0.20691381, 8.587726e‐008) 
Data Point: (0.37926902, 8.4511613e‐008) 
Data Point: (0.6951928, 8.3144534e‐008) 
Data Point: (1.274275, 8.1774585e‐008) 
Data Point: (2.3357215, 8.0399265e‐008) 
Data Point: (4.2813324, 7.9014508e‐008) 
Data Point: (7.8475997, 7.7612585e‐008) 
Data Point: (14.384499, 7.6179098e‐008) 
Data Point: (26.366509, 7.4687722e‐008) 
Data Point: (48.329302, 7.3089827e‐008) 
Data Point: (88.586679, 7.1301301e‐008) 
Data Point: (162.37767, 6.9160863e‐008) 
Data Point: (297.63514, 6.6215873e‐008) 
Data Point: (545.55948, 6.2586118e‐008) 
Data Point: (1000, 4.3040637e‐008) 

Estimation Properties 
Volume Water Content Function: Dike 3 (Clay) 
Hydraulic K Sat: 1.367e‐006 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.109 ft³/ft³ 

Alluvial (Clay) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 2.82e‐008 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 2.82e‐008) 
Data Point: (0.018329807, 2.6704895e‐008) 
Data Point: (0.033598183, 2.520874e‐008) 
Data Point: (0.061584821, 2.371319e‐008) 
Data Point: (0.11288379, 2.2217639e‐008) 
Data Point: (0.20691381, 2.0722088e‐008) 
Data Point: (0.37926902, 1.9226636e‐008) 
Data Point: (0.6951928, 1.7731325e‐008) 
Data Point: (1.274275, 1.6236271e‐008) 
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Data Point: (2.3357215, 1.4741722e‐008) 
Data Point: (4.2813324, 1.324807e‐008) 
Data Point: (7.8475997, 1.1756079e‐008) 
Data Point: (14.384499, 1.0267137e‐008) 
Data Point: (26.366509, 8.7837534e‐009) 
Data Point: (48.329302, 7.3106411e‐009) 
Data Point: (88.586679, 5.8562064e‐009) 
Data Point: (162.37767, 4.4361326e‐009) 
Data Point: (297.63514, 3.0796113e‐009) 
Data Point: (545.55948, 1.836886e‐009) 
Data Point: (1000, 8.0419101e‐010) 

Estimation Properties 
Volume Water Content Function: Alluival (Clay) 
Hydraulic K Sat: 2.82e‐008 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.056 ft³/ft³ 

Alluvial (Granular) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 3.28e‐006 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 3.28e‐006) 
Data Point: (0.018329807, 3.2799977e‐006) 
Data Point: (0.033598183, 3.2799945e‐006) 
Data Point: (0.061584821, 3.2799893e‐006) 
Data Point: (0.11288379, 3.2799807e‐006) 
Data Point: (0.20691381, 3.2799659e‐006) 
Data Point: (0.37926902, 3.279941e‐006) 
Data Point: (0.6951928, 3.2798827e‐006) 
Data Point: (1.274275, 3.2797899e‐006) 
Data Point: (2.3357215, 3.2800754e‐006) 
Data Point: (4.2813324, 3.2780636e‐006) 
Data Point: (7.8475997, 3.2678735e‐006) 
Data Point: (14.384499, 3.3273578e‐006) 
Data Point: (26.366509, 1.4244433e‐006) 
Data Point: (48.329302, 1.651216e‐007) 
Data Point: (88.586679, 1.1791372e‐008) 
Data Point: (162.37767, 1.216472e‐009) 
Data Point: (297.63514, 1.8408862e‐010) 
Data Point: (545.55948, 3.2107908e‐011) 
Data Point: (1000, 4.0889304e‐012) 

Estimation Properties 



  11

Volume Water Content Function: Alluvial (Granular) 
Hydraulic K Sat: 0.00236 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.041 ft³/ft³ 

Gypsum 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 5.0115e‐007 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 5.0115e‐007) 
Data Point: (0.018329807, 5.0111464e‐007) 
Data Point: (0.033598183, 5.0107916e‐007) 
Data Point: (0.061584821, 5.0104346e‐007) 
Data Point: (0.11288379, 5.0100734e‐007) 
Data Point: (0.20691381, 5.0097044e‐007) 
Data Point: (0.37926902, 5.0093215e‐007) 
Data Point: (0.6951928, 5.008913e‐007) 
Data Point: (1.274275, 5.0084579e‐007) 
Data Point: (2.3357215, 5.007917e‐007) 
Data Point: (4.2813324, 5.0072188e‐007) 
Data Point: (7.8475997, 5.0062326e‐007) 
Data Point: (14.384499, 5.0047181e‐007) 
Data Point: (26.366509, 5.0022354e‐007) 
Data Point: (48.329302, 4.9979844e‐007) 
Data Point: (88.586679, 4.9904433e‐007) 
Data Point: (162.37767, 4.9768962e‐007) 
Data Point: (297.63514, 4.8249652e‐007) 
Data Point: (545.55948, 1.1771989e‐007) 
Data Point: (1000, 7.4126036e‐010) 

Estimation Properties 
Volume Water Content Function: Gypsum 
Hydraulic K Sat: 4.65e‐006 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.041 ft³/ft³ 

Fly Ash (Stacked and/or Sluiced) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
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Segment Curvature: 100 % 
K‐Saturation: 4.79e‐008 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 4.79e‐008) 
Data Point: (0.018329807, 4.7259093e‐008) 
Data Point: (0.033598183, 4.6617951e‐008) 
Data Point: (0.061584821, 4.5976651e‐008) 
Data Point: (0.11288379, 4.533499e‐008) 
Data Point: (0.20691381, 4.4692633e‐008) 
Data Point: (0.37926902, 4.4049026e‐008) 
Data Point: (0.6951928, 4.3403145e‐008) 
Data Point: (1.274275, 4.2753085e‐008) 
Data Point: (2.3357215, 4.2095366e‐008) 
Data Point: (4.2813324, 4.1423588e‐008) 
Data Point: (7.8475997, 4.0726056e‐008) 
Data Point: (14.384499, 3.9981312e‐008) 
Data Point: (26.366509, 3.9149997e‐008) 
Data Point: (48.329302, 3.8160256e‐008) 
Data Point: (88.586679, 3.6878927e‐008) 
Data Point: (162.37767, 3.506396e‐008) 
Data Point: (297.63514, 3.1556345e‐008) 
Data Point: (545.55948, 8.077977e‐009) 
Data Point: (1000, 9.4818218e‐011) 

Estimation Properties 
Volume Water Content Function: Fly Ash (Stacked and/or Sluiced) 
Hydraulic K Sat: 3.03e‐006 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.015 ft³/ft³ 

Fly Ash/Bottom Ash (Sluiced) 
Model: Data Point Function 
Function: X‐Conductivity vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 

K‐Saturation: 2.76e‐006 
Data Points: Matric Suction (psf), X‐Conductivity (ft/sec) 

Data Point: (0.01, 2.76e‐006) 
Data Point: (0.018329807, 2.6249802e‐006) 
Data Point: (0.033598183, 2.4898654e‐006) 
Data Point: (0.061584821, 2.3548067e‐006) 
Data Point: (0.11288379, 2.219744e‐006) 
Data Point: (0.20691381, 2.0846794e‐006) 
Data Point: (0.37926902, 1.9496102e‐006) 
Data Point: (0.6951928, 1.8145364e‐006) 
Data Point: (1.274275, 1.6794511e‐006) 
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Data Point: (2.3357215, 1.5443461e‐006) 
Data Point: (4.2813324, 1.4092031e‐006) 
Data Point: (7.8475997, 1.2739923e‐006) 
Data Point: (14.384499, 1.1386606e‐006) 
Data Point: (26.366509, 1.0030923e‐006) 
Data Point: (48.329302, 8.6703015e‐007) 
Data Point: (88.586679, 7.3067463e‐007) 
Data Point: (162.37767, 5.9322097e‐007) 
Data Point: (297.63514, 4.4085998e‐007) 
Data Point: (545.55948, 3.1976211e‐007) 
Data Point: (1000, 3.0568348e‐008) 

Estimation Properties 
Volume Water Content Function: Fly Ash/Bottom Ash (Sluiced) 
Hydraulic K Sat: 3.03e‐006 ft/sec 
Hyd. K‐Function Estimation Method: Fredlund‐Xing Function 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
Residual Water Content: 0.027 ft³/ft³ 

Vol. Water Content Functions 

Dike 1 (Clay) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 3e‐006 /psf 

Porosity: 0.40137854 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.39927389) 
Data Point: (0.018329807, 0.39927389) 
Data Point: (0.033598183, 0.39927389) 
Data Point: (0.061584821, 0.39927389) 
Data Point: (0.11288379, 0.39927389) 
Data Point: (0.20691381, 0.39927389) 
Data Point: (0.37926902, 0.39927389) 
Data Point: (0.6951928, 0.39927389) 
Data Point: (1.274275, 0.39927389) 
Data Point: (2.3357215, 0.39927389) 
Data Point: (4.2813324, 0.39927389) 
Data Point: (7.8475997, 0.39927389) 
Data Point: (14.384499, 0.39927389) 
Data Point: (26.366509, 0.39927389) 
Data Point: (48.329302, 0.39927389) 
Data Point: (88.586679, 0.39927389) 
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Data Point: (162.37767, 0.39927389) 
Data Point: (297.63514, 0.39927389) 
Data Point: (545.55948, 0.39922726) 
Data Point: (1000, 0.38641719) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Clay 
Saturated Water Content: 0.3993 ft³/ft³ 
Liquid Limit: 40.5 % 
Diameter at 10% passing: 0.0001 
Diameter at 60% passing: 2 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Rip Rap 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 2e‐005 /psf 

Porosity: 0.39943641 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.39999999) 
Data Point: (0.018329807, 0.39999998) 
Data Point: (0.033598183, 0.39999996) 
Data Point: (0.061584821, 0.39999993) 
Data Point: (0.11288379, 0.39999988) 
Data Point: (0.20691381, 0.39999977) 
Data Point: (0.37926902, 0.39999958) 
Data Point: (0.6951928, 0.39999922) 
Data Point: (1.274275, 0.3999983) 
Data Point: (2.3357215, 0.39999053) 
Data Point: (4.2813324, 0.39983414) 
Data Point: (7.8475997, 0.39627977) 
Data Point: (14.384499, 0.33441755) 
Data Point: (26.366509, 0.1497699) 
Data Point: (48.329302, 0.077147868) 
Data Point: (88.586679, 0.051761117) 
Data Point: (162.37767, 0.039157663) 
Data Point: (297.63514, 0.031594128) 
Data Point: (545.55948, 0.026529945) 
Data Point: (1000, 0.022885538) 

Estimation Properties 
Vol. WC Estimation Method: Sample functions 
Sample Material: Gravel 
Saturated Water Content: 0.4 ft³/ft³ 
Liquid Limit: 0 % 
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Diameter at 10% passing: 0 
Diameter at 60% passing: 0 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Gravel 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 2e‐005 /psf 

Porosity: 0.39943641 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.39999999) 
Data Point: (0.018329807, 0.39999998) 
Data Point: (0.033598183, 0.39999996) 
Data Point: (0.061584821, 0.39999993) 
Data Point: (0.11288379, 0.39999988) 
Data Point: (0.20691381, 0.39999977) 
Data Point: (0.37926902, 0.39999958) 
Data Point: (0.6951928, 0.39999922) 
Data Point: (1.274275, 0.3999983) 
Data Point: (2.3357215, 0.39999053) 
Data Point: (4.2813324, 0.39983414) 
Data Point: (7.8475997, 0.39627977) 
Data Point: (14.384499, 0.33441755) 
Data Point: (26.366509, 0.1497699) 
Data Point: (48.329302, 0.077147868) 
Data Point: (88.586679, 0.051761117) 
Data Point: (162.37767, 0.039157663) 
Data Point: (297.63514, 0.031594128) 
Data Point: (545.55948, 0.026529945) 
Data Point: (1000, 0.022885538) 

Estimation Properties 
Vol. WC Estimation Method: Sample functions 
Sample Material: Gravel 
Saturated Water Content: 0.4 ft³/ft³ 
Liquid Limit: 0 % 
Diameter at 10% passing: 0 
Diameter at 60% passing: 0 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Dike 2 (Lean Clay) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 
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Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 3e‐006 /psf 

Porosity: 0.35697485 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.35397485) 
Data Point: (0.018329807, 0.35397485) 
Data Point: (0.033598183, 0.35397485) 
Data Point: (0.061584821, 0.35397485) 
Data Point: (0.11288379, 0.35397485) 
Data Point: (0.20691381, 0.35397485) 
Data Point: (0.37926902, 0.35397485) 
Data Point: (0.6951928, 0.35397485) 
Data Point: (1.274275, 0.35397485) 
Data Point: (2.3357215, 0.35397485) 
Data Point: (4.2813324, 0.35397485) 
Data Point: (7.8475997, 0.35397485) 
Data Point: (14.384499, 0.35397485) 
Data Point: (26.366509, 0.35397485) 
Data Point: (48.329302, 0.35397485) 
Data Point: (88.586679, 0.35397485) 
Data Point: (162.37767, 0.35397485) 
Data Point: (297.63514, 0.35397485) 
Data Point: (545.55948, 0.35397485) 
Data Point: (1000, 0.35397485) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Clay 
Saturated Water Content: 0.35456 ft³/ft³ 
Liquid Limit: 46 % 
Diameter at 10% passing: 0.0001 
Diameter at 60% passing: 0.004 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Dike 2 (Fat Clay) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 1.4358e‐005 /psf 

Porosity: 0.4543618 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.44378537) 
Data Point: (0.018329807, 0.44378537) 
Data Point: (0.033598183, 0.44378537) 
Data Point: (0.061584821, 0.44378537) 
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Data Point: (0.11288379, 0.44378537) 
Data Point: (0.20691381, 0.44378537) 
Data Point: (0.37926902, 0.44378537) 
Data Point: (0.6951928, 0.44378537) 
Data Point: (1.274275, 0.44378537) 
Data Point: (2.3357215, 0.44378537) 
Data Point: (4.2813324, 0.44378537) 
Data Point: (7.8475997, 0.44378537) 
Data Point: (14.384499, 0.44378537) 
Data Point: (26.366509, 0.44378537) 
Data Point: (48.329302, 0.44378537) 
Data Point: (88.586679, 0.44378537) 
Data Point: (162.37767, 0.44378537) 
Data Point: (297.63514, 0.44378537) 
Data Point: (545.55948, 0.44378537) 
Data Point: (1000, 0.4400038) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Clay 
Saturated Water Content: 0.444 ft³/ft³ 
Liquid Limit: 53 % 
Diameter at 10% passing: 0.0001 
Diameter at 60% passing: 0.007 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Dike 3 (Clay) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 4.786e‐006 /psf 

Porosity: 0.38639791 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.38361303) 
Data Point: (0.018329807, 0.38361303) 
Data Point: (0.033598183, 0.38361303) 
Data Point: (0.061584821, 0.38361303) 
Data Point: (0.11288379, 0.38361303) 
Data Point: (0.20691381, 0.38361303) 
Data Point: (0.37926902, 0.38361303) 
Data Point: (0.6951928, 0.38361303) 
Data Point: (1.274275, 0.38361303) 
Data Point: (2.3357215, 0.38361303) 
Data Point: (4.2813324, 0.38361303) 
Data Point: (7.8475997, 0.38361303) 
Data Point: (14.384499, 0.38361303) 
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Data Point: (26.366509, 0.38361303) 
Data Point: (48.329302, 0.38361303) 
Data Point: (88.586679, 0.38361303) 
Data Point: (162.37767, 0.38361303) 
Data Point: (297.63514, 0.38361303) 
Data Point: (545.55948, 0.38354257) 
Data Point: (1000, 0.37459607) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Clay 
Saturated Water Content: 0.3836 ft³/ft³ 
Liquid Limit: 39.8 % 
Diameter at 10% passing: 0.0001 
Diameter at 60% passing: 1.1 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Alluival (Clay) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 4.786e‐005 /psf 

Porosity: 0.44254793 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.40001102) 
Data Point: (0.018329807, 0.40001102) 
Data Point: (0.033598183, 0.40001102) 
Data Point: (0.061584821, 0.40001102) 
Data Point: (0.11288379, 0.40001102) 
Data Point: (0.20691381, 0.40001102) 
Data Point: (0.37926902, 0.40001102) 
Data Point: (0.6951928, 0.40001102) 
Data Point: (1.274275, 0.40001102) 
Data Point: (2.3357215, 0.40001102) 
Data Point: (4.2813324, 0.40001102) 
Data Point: (7.8475997, 0.40001102) 
Data Point: (14.384499, 0.40001102) 
Data Point: (26.366509, 0.40001102) 
Data Point: (48.329302, 0.40001102) 
Data Point: (88.586679, 0.40001102) 
Data Point: (162.37767, 0.40001102) 
Data Point: (297.63514, 0.40001102) 
Data Point: (545.55948, 0.3999073) 
Data Point: (1000, 0.38449634) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
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Sample Material: Clay 
Saturated Water Content: 0.4 ft³/ft³ 
Liquid Limit: 39.7 % 
Diameter at 10% passing: 0.0001 
Diameter at 60% passing: 0.04 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Alluvial (Granular) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 2.3925e‐006 /psf 

Porosity: 0.26931422 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.27004271) 
Data Point: (0.018329807, 0.27004271) 
Data Point: (0.033598183, 0.27004271) 
Data Point: (0.061584821, 0.27004271) 
Data Point: (0.11288379, 0.27004271) 
Data Point: (0.20691381, 0.27004271) 
Data Point: (0.37926902, 0.27004271) 
Data Point: (0.6951928, 0.27004271) 
Data Point: (1.274275, 0.27004271) 
Data Point: (2.3357215, 0.27004271) 
Data Point: (4.2813324, 0.27004271) 
Data Point: (7.8475997, 0.27004271) 
Data Point: (14.384499, 0.26476794) 
Data Point: (26.366509, 0.20945658) 
Data Point: (48.329302, 0.13846113) 
Data Point: (88.586679, 0.099029845) 
Data Point: (162.37767, 0.079958221) 
Data Point: (297.63514, 0.068945156) 
Data Point: (545.55948, 0.060786901) 
Data Point: (1000, 0.053624426) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Silty Sand 
Saturated Water Content: 0.27 ft³/ft³ 
Liquid Limit: 0 % 
Diameter at 10% passing: 0.018 
Diameter at 60% passing: 8 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 
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Gypsum 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 4.786e‐006 /psf 

Porosity: 0.51984061 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.51717808) 
Data Point: (0.018329807, 0.51717808) 
Data Point: (0.033598183, 0.51717808) 
Data Point: (0.061584821, 0.51717808) 
Data Point: (0.11288379, 0.51717808) 
Data Point: (0.20691381, 0.51717808) 
Data Point: (0.37926902, 0.51717808) 
Data Point: (0.6951928, 0.51717808) 
Data Point: (1.274275, 0.51717808) 
Data Point: (2.3357215, 0.51717808) 
Data Point: (4.2813324, 0.51717808) 
Data Point: (7.8475997, 0.51717808) 
Data Point: (14.384499, 0.51717808) 
Data Point: (26.366509, 0.51717808) 
Data Point: (48.329302, 0.51717808) 
Data Point: (88.586679, 0.51717808) 
Data Point: (162.37767, 0.51717808) 
Data Point: (297.63514, 0.49885374) 
Data Point: (545.55948, 0.31231747) 
Data Point: (1000, 0.14422066) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Silt 
Saturated Water Content: 0.516 ft³/ft³ 
Liquid Limit: 0 % 
Diameter at 10% passing: 0.0108 
Diameter at 60% passing: 0.025 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Fly Ash (Stacked and/or Sluiced) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 7.179e‐005 /psf 

Porosity: 0.55841772 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 
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Data Point: (0.01, 0.54398049) 
Data Point: (0.018329807, 0.54398049) 
Data Point: (0.033598183, 0.54398049) 
Data Point: (0.061584821, 0.54398049) 
Data Point: (0.11288379, 0.54398049) 
Data Point: (0.20691381, 0.54398049) 
Data Point: (0.37926902, 0.54398049) 
Data Point: (0.6951928, 0.54398049) 
Data Point: (1.274275, 0.54398049) 
Data Point: (2.3357215, 0.54398049) 
Data Point: (4.2813324, 0.54398049) 
Data Point: (7.8475997, 0.54398049) 
Data Point: (14.384499, 0.54398049) 
Data Point: (26.366509, 0.54398049) 
Data Point: (48.329302, 0.54398049) 
Data Point: (88.586679, 0.54398049) 
Data Point: (162.37767, 0.54398049) 
Data Point: (297.63514, 0.52190637) 
Data Point: (545.55948, 0.35987439) 
Data Point: (1000, 0.20209818) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Silt 
Saturated Water Content: 0.543 ft³/ft³ 
Liquid Limit: 0 % 
Diameter at 10% passing: 0.004 
Diameter at 60% passing: 0.033 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Fly Ash/Bottom Ash (Sluiced) 
Model: Data Point Function 
Function: Vol. Water Content vs. Pore‐Water Pressure 

Curve Fit to Data: 100 % 
Segment Curvature: 100 % 
Mv: 6.2218e‐005 /psf 

Porosity: 0.37786527 
Data Points: Matric Suction (psf), Vol. Water Content (ft³/ft³) 

Data Point: (0.01, 0.35499418) 
Data Point: (0.018329807, 0.35499418) 
Data Point: (0.033598183, 0.35499418) 
Data Point: (0.061584821, 0.35499418) 
Data Point: (0.11288379, 0.35499418) 
Data Point: (0.20691381, 0.35499418) 
Data Point: (0.37926902, 0.35499418) 
Data Point: (0.6951928, 0.35499418) 
Data Point: (1.274275, 0.35499418) 
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Data Point: (2.3357215, 0.35499418) 
Data Point: (4.2813324, 0.35499418) 
Data Point: (7.8475997, 0.35499418) 
Data Point: (14.384499, 0.35499418) 
Data Point: (26.366509, 0.35499418) 
Data Point: (48.329302, 0.35499418) 
Data Point: (88.586679, 0.35499418) 
Data Point: (162.37767, 0.35499418) 
Data Point: (297.63514, 0.35499418) 
Data Point: (545.55948, 0.34147401) 
Data Point: (1000, 0.26813417) 

Estimation Properties 
Vol. WC Estimation Method: Grain Size Function 
Sample Material: Silty Sand 
Saturated Water Content: 0.3548 ft³/ft³ 
Liquid Limit: 0 % 
Diameter at 10% passing: 0.004 
Diameter at 60% passing: 0.049 
Maximum: 1000 
Minimum: 0.01 
Num. Points: 20 

Regions 
  Material  Points 

Region 
1 

Alluvial 
(Clay) 

98,1,2,32,3,117,111,112,113,6,83,7,8,90,89,88,87,86,85,84,94,91,80,10,11,99 

Region 
2 

Alluvial 
(Granular) 

100,99,11,10,80,91,92,9,12,13 

Region 
3 

Fly Ash 
(Stacked 
and/or 
Sluiced) 

97,96,28,29,30,31 

Region 
4 

Fly Ash / 
Bottom 
Ash 

(Sluiced) 

30,14,27,123,125,124,122,26,32,2,1,98,97,31 

Region 
5 

Dike 3 
(Clay) 

29,30,14,82,15,33,34,35,36,37,38,39,40,41,42,43 

Region 
6 

Gypsum  96,95,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,129,6

Region 
7 

Dike 1 
(Clay) 

26,118,117,3,32 
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Region 
8 

Bedrock  9,92,93,75,76,101,100,13,12 

Region 
9 

Dike 2 
(Lean 
Clay) 

26,118,119,126,122 

Region 
10 

Dike 2 
(Fat Clay) 

82,15,16,77,17,18,19,20,21,22,116,110,119,126,120,121,127 

Region 
11 

Drainage 
Trench 
(Gravel) 

127,121,120,126,122,124,125,123 

Region 
12 

Dike 2 
(Lean 
Clay) 

127,123,27,14,82 

Region 
13 

Toe 
Buttress 
(Rip Rap) 

111,112,113,114,115,116,110,119,118,117 

Lines 
  Start Point  End Point  Hydraulic Boundary 

Line 1  1  2   

Line 2  7  8  Wells Creek Water Elevation 359 

Line 3  10  11   

Line 4  12  13   

Line 5  27  14   

Line 6  28  29   

Line 7  29  30   

Line 8  30  31   

Line 9  30  14   

Line 10  26  32   

Line 11  32  3   

Line 12  15  33  Potential Seepage Face 

Line 13  33  34  Potential Seepage Face 

Line 14  34  35  Potential Seepage Face 

Line 15  35  36  Potential Seepage Face 

Line 16  36  37  Potential Seepage Face 

Line 17  39  40  Potential Seepage Face 
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Line 18  40  41  Potential Seepage Face 

Line 19  41  42  Potential Seepage Face 

Line 20  42  43   

Line 21  43  29   

Line 22  45  46  Potential Seepage Face 

Line 23  46  47  Potential Seepage Face 

Line 24  47  48  Potential Seepage Face 

Line 25  48  49  Potential Seepage Face 

Line 26  49  50  Potential Seepage Face 

Line 27  50  51  Potential Seepage Face 

Line 28  51  52  Potential Seepage Face 

Line 29  52  53  Potential Seepage Face 

Line 30  53  54  Potential Seepage Face 

Line 31  54  55  Potential Seepage Face 

Line 32  55  56  Potential Seepage Face 

Line 33  56  57  Potential Seepage Face 

Line 34  57  58  Potential Seepage Face 

Line 35  58  59  Potential Seepage Face 

Line 36  59  60  Potential Seepage Face 

Line 37  60  61  Potential Seepage Face 

Line 38  61  62  Potential Seepage Face 

Line 39  62  63  Potential Seepage Face 

Line 40  63  64  Potential Seepage Face 

Line 41  64  65  Potential Seepage Face 

Line 42  65  66  Potential Seepage Face 

Line 43  66  67  Potential Seepage Face 

Line 44  67  68  Potential Seepage Face 

Line 45  69  70  Gypsum Stack Water Elevation 410 

Line 46  70  71  Gypsum Stack Water Elevation 410 

Line 47  71  42  Gypsum Stack Water Elevation 410 

Line 48  75  76   

Line 49  12  9   

Line 50  10  80   

Line 51  2  32   

Line 52  14  82   

Line 53  82  15   
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Line 54  15  16  Potential Seepage Face 

Line 55  16  77  Potential Seepage Face 

Line 56  77  17  Potential Seepage Face 

Line 57  17  18  Potential Seepage Face 

Line 58  18  19  Potential Seepage Face 

Line 59  19  20  Potential Seepage Face 

Line 60  20  21  Potential Seepage Face 

Line 61  21  22  Potential Seepage Face 

Line 62  6  83  Potential Seepage Face 

Line 63  83  7  Wells Creek Water Elevation 359 

Line 64  8  90  Wells Creek Water Elevation 359 

Line 65  90  89  Wells Creek Water Elevation 359 

Line 66  89  88  Wells Creek Water Elevation 359 

Line 67  88  87  Wells Creek Water Elevation 359 

Line 68  87  86  Wells Creek Water Elevation 359 

Line 69  86  85   

Line 70  85  84   

Line 71  91  92  Wells Creek Water Elevation 359 

Line 72  92  93  Wells Creek Water Elevation 359 

Line 73  84  94   

Line 74  94  91  Wells Creek Water Elevation 359 

Line 75  96  95  Gypsum Stack Water Elevation 423 

Line 76  95  44  Potential Seepage Face 

Line 77  28  96   

Line 78  97  96  Gypsum Stack Water Elevation 423 

Line 79  31  97   

Line 80  1  98   

Line 81  98  97  Gypsum Stack Water Elevation 423 

Line 82  99  98  Gypsum Stack Water Elevation 423 

Line 83  11  99   

Line 84  100  99  Gypsum Stack Water Elevation 423 

Line 85  13  100   

Line 86  76  101   

Line 87  101  100  Gypsum Stack Water Elevation 423 

Line 88  80  91   

Line 89  9  92   
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Line 90  75  93   

Line 91  38  37  Potential Seepage Face 

Line 92  39  38  Potential Seepage Face 

Line 93  45  44  Potential Seepage Face 

Line 94  22  116  Potential Seepage Face 

Line 95  116  110   

Line 96  110  119   

Line 97  119  126   

Line 98  126  120   

Line 99  120  121   

Line 100  121  127   

Line 101  127  82   

Line 102  26  118   

Line 103  118  119   

Line 104  126  122   

Line 105  122  26   

Line 106  27  123   

Line 107  123  125   

Line 108  125  124   

Line 109  124  122   

Line 110  123  127   

Line 111  118  117   

Line 112  117  3   

Line 113  117  111   

Line 114  111  112   

Line 115  112  113   

Line 116  113  6  Potential Seepage Face 

Line 117  113  114  Potential Seepage Face 

Line 118  114  115  Potential Seepage Face 

Line 119  115  116  Potential Seepage Face 

Line 120  69  129  Gypsum Stack Water Elevation 410 

Line 121  129  68  Potential Seepage Face 

Points 
  X (ft)  Y (ft)  Hydraulic Boundary 
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Point 1  1475  353.19   

Point 2  1225.0651  353.19   

Point 3  1111.0025  351.03   

Point 4  1031.6471  362.1655   

Point 5  1028.0434  361.0017   

Point 6  984.1443  359.9523   

Point 7  950.6064  356.9591   

Point 8  900  355.6847   

Point 9  900  314.2811   

Point 10  1225.0651  336.79   

Point 11  1475  336.79   

Point 12  1225.0651  319.99   

Point 13  1475  319.99   

Point 14  1179.475  382.19   

Point 15  1159.0394  389.0012   

Point 16  1154.7809  389.0017   

Point 17  1150.4833  390.0017   

Point 18  1144.3259  393.7324   

Point 19  1143.197  394.2883   

Point 20  1142.3686  394.55   

Point 21  1140.9385  395.0017   

Point 22  1124.8971  395.0017   

Point 23  1118.2614  393.9807   

Point 24  1108.1233  390.0017   

Point 25  1078.7109  381.0017   

Point 26  1091.7416  376.63   

Point 27  1196.1567  376.63   

Point 28  1475  398.5017   

Point 29  1267.513  398.5017   

Point 30  1316.4529  382.19   

Point 31  1475  382.19   

Point 32  1168.7329  351.03   

Point 33  1163.2539  389.0017   

Point 34  1165.7562  390.3163   

Point 35  1168.9831  392.0017   

Point 36  1174  394   
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Point 37  1177.9093  395.2996   

Point 38  1208.8534  405.0017   

Point 39  1214.4744  406.4996   

Point 40  1217.7547  408.7126   

Point 41  1220.5864  410.0017   

Point 42  1232.7632  410.0017   

Point 43  1233.6482  409.7888   

Point 44  1475  414.1588   

Point 45  1435.4684  413.0017   

Point 46  1429.0876  412.5892   

Point 47  1425.1901  412.2142   

Point 48  1409.6758  415.0017   

Point 49  1406.7021  414.0017   

Point 50  1398.3521  413.7404   

Point 51  1397.2875  413.4962   

Point 52  1396.5743  414.0072   

Point 53  1394.6161  414.0679   

Point 54  1392.5046  415.0017   

Point 55  1388.3079  415.0017   

Point 56  1385.3407  414.0565   

Point 57  1379.8252  413.9558   

Point 58  1373.1553  411.0017   

Point 59  1369.9178  411.0017   

Point 60  1368.4737  411.2319   

Point 61  1364.6893  411.2664   

Point 62  1361.7463  411.0017   

Point 63  1338.2008  411.0017   

Point 64  1319.8195  415.397   

Point 65  1317.9669  416.0017   

Point 66  1315.4368  417.0017   

Point 67  1309.737  418.0017   

Point 68  1288.8897  418.0017   

Point 69  1264.4456  409.0513   

Point 70  1255.0277  408.8585   

Point 71  1246.0502  408.9271   

Point 72  1065.8502  380.0017   



  29

Point 73  1043.7085  367.0614   

Point 74  1041.6113  366.0017   

Point 75  900  300   

Point 76  1475  300   

Point 77  1153  389   

Point 78  1170  390   

Point 79  1249  405   

Point 80  900  329   

Point 81  1104.3302  388.8067   

Point 82  1159.6  388.8143   

Point 83  971.8829  359   

Point 84  650  361.0346   

Point 85  695.2744  359.9523   

Point 86  707.5358  359   

Point 87  733.8123  356.9591   

Point 88  779.4187  355.6847   

Point 89  839.7094  354   

Point 90  850  354.2876   

Point 91  650  329   

Point 92  650  314.2811   

Point 93  650  300   

Point 94  650  359   

Point 95  1775  423   

Point 96  1775  398.5017   

Point 97  1775  382.19   

Point 98  1775  353.19   

Point 99  1775  336.79   

Point 100  1775  319.99   

Point 101  1775  300   

Point 102  945.6064  356.9591   

Point 103  1173.3768  393.9777   

Point 104  1187.3669  398.1315   

Point 105  1197.7316  401.4796   

Point 106  1204.1501  403.553   

Point 107  1211.6339  405.7426   

Point 108  1457.2701  413.6006   
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Point 109  1475  405   

Point 110  1120  390   

Point 111  1015  355   

Point 112  1005  355   

Point 113  995  360   

Point 114  1025  375   

Point 115  1060  375   

Point 116  1120  395   

Point 117  1035.1  361.7   

Point 118  1085.8  378.6   

Point 119  1116.4  388.8   

Point 120  1136  391   

Point 121  1140  391   

Point 122  1136  376.63   

Point 123  1140  376.63   

Point 124  1136  374.63   

Point 125  1140  374.63   

Point 126  1136  388.8   

Point 127  1140  388.8   

Point 128  1138  378  Drainage Trench Pipe 378 

Point 129  1267.0366  410   

 





File Name: Section H (Stability - Repair Design).gsz

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 1:58:05 PM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Toe Buttress (Rip Rap)      Saturated / Unsaturated      Rip Rap      Rip Rap      0.5      0 °     

Drainage Trench (Gravel)      Saturated / Unsaturated      Gravel      Gravel      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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Alluvial (Clay)

Alluvial (Granular)

Fly Ash (Stacked and/or Sluiced)

Fly Ash / Bottom Ash (Sluiced)

Dike 3 (Clay)

Gypsum

Dike 1 (Clay)

Bedrock

Dike 2 (Lean Clay)
Dike 2 (Fat Clay)

Drainage Trench (Gravel)Dike 2 (Lean Clay)
Toe Buttress (Rip Rap)

1.588

File Name: Section H (Stability - Repair Design).gsz

Calculated Factor of Safety: 1.588

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 2:01:28 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Gypsum      

Fly Ash (Stacked and/or Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Dike 2 (Fat Clay)      

Toe Buttress (Rip Rap)      

Drainage Trench (Gravel)      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

P
Z

-1
8

 &
 P

Z
-1

9

Cohesion

100 psf     

100 psf     

50 psf     

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

200 psf     

0 psf     

0 psf     

Friction Angle

25 °     

28 °     

30 °     

30 °     

32 °     

38 °     

22 °     

22 °     

19 °     

38 °     

30 °     

Unit Weight

124 pcf     

128 pcf     
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File Name: Section H (StabRepDgn-Buildout 430) no drain.gsz

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 10:24:56 AM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °    

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Toe Buttress (Rip Rap)      Saturated / Unsaturated      Rip Rap      Rip Rap      0.5      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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0.94

File Name: Section H (StabRepDgn-Buildout 430) no drain.gsz

Calculated Factor of Safety: 0.94

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 10:30:38 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Gypsum      

Fly Ash (Stacked and/or Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Dike 2 (Fat Clay)      

Toe Buttress (Rip Rap)      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels
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100 psf     

100 psf     

50 psf     

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

200 psf     

0 psf     

Friction Angle

25 °     

28 °     

30 °     

30 °     

32 °     

38 °     

22 °     

22 °     

19 °     

38 °     

Unit Weight

124 pcf     

128 pcf     

126 pcf     

121 pcf     

130 pcf     

105 pcf     

100 pcf     

100 pcf     

127 pcf     

140 pcf     
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File Name: Section H (StabRepDgn-Buildout 430)2.gsz

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 1:02:44 PM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Toe Buttress (Rip Rap)      Saturated / Unsaturated      Rip Rap      Rip Rap      0.5      0 °     

Drainage Trench (Gravel)      Saturated / Unsaturated      Gravel      Gravel      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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1.494

File Name: Section H (StabRepDgn-Buildout 430)2.gsz

Calculated Factor of Safety: 1.494

Date Saved: 11/2/2009

Last Solved on 11/2/2009 at 1:06:12 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Gypsum      

Fly Ash (Stacked and/or Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Dike 2 (Fat Clay)      

Toe Buttress (Rip Rap)      

Drainage Trench (Gravel)      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels
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Friction Angle

25 °     

28 °     

30 °     

30 °     

32 °     

38 °     

22 °     

22 °     

19 °     

38 °     

30 °     

Unit Weight

124 pcf     

128 pcf     

126 pcf     
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130 pcf     

105 pcf     

100 pcf     

100 pcf     
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File Name: Section H ns.gsz

Date Saved: 12/9/2009

Last Solved on 12/9/2009 at 7:45:10 PM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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File Name: Section H (Stability - Repair Design) ns.gsz

Date Saved: 12/9/2009

Last Solved on 12/9/2009 at 7:40:34 PM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Seepage - Y Gradient

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Toe Buttress (Rip Rap)      Saturated / Unsaturated      Rip Rap      Rip Rap      0.5      0 °     

Drainage Trench (Gravel)      Saturated / Unsaturated      Gravel      Gravel      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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File Name: Section H (Stability - Repair Design) ns2.gsz

Date Saved: 12/10/2009

Last Solved on 12/10/2009 at 10:11:39 AM

Analysis Method: Steady-State

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Gypsum Stack Complex
Tennessee Valley Authority (TVA)

Seepage - Y Gradient

Material Type

Dike 1 (Clay)      Saturated / Unsaturated      Dike 1 (Clay)      Dike 1 (Clay)      0.1      0 °     

Dike 2 (Lean Clay)      Saturated / Unsaturated      Dike 2 (Lean Clay)      Dike 2 (Lean Clay)      0.1      0 °     

Dike 3 (Clay)      Saturated / Unsaturated      Dike 3 (Clay)      Dike 3 (Clay)      0.1      0 °     

Alluvial (Clay)      Saturated / Unsaturated      Alluvial (Clay)      Alluival (Clay)      0.05      0 °     

Alluvial (Granular)      Saturated / Unsaturated      Alluvial (Granular)      Alluvial (Granular)      0.05      0 °     

Gypsum      Saturated / Unsaturated      Gypsum      Gypsum      0.02      0 °     

Fly Ash (Stacked and/or Sluiced)      Saturated / Unsaturated      Fly Ash (Stacked and/or Sluiced)      Fly Ash (Stacked and/or Sluiced)      0.02      0 °     

Fly Ash / Bottom Ash (Sluiced)      Saturated / Unsaturated      Fly Ash/Bottom Ash (Sluiced)      Fly Ash/Bottom Ash (Sluiced)      0.02      0 °     

Dike 2 (Fat Clay)      Saturated / Unsaturated      Dike 2 (Fat Clay)      Dike 2 (Fat Clay)      0.1      0 °     

Toe Buttress (Rip Rap)      Saturated / Unsaturated      Rip Rap      Rip Rap      0.5      0 °     

Drainage Trench (Gravel)      Saturated / Unsaturated      Gravel      Gravel      0.1      0 °     

Bedrock      Saturated Only      1e-012 ft/sec     0.05 ft³/ft³     0 /psf     0.1      0 °     

Analysis Name: Steady-State Seepage
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Appendix M 

Slope Stability Analyses 
Output  



Fly Ash (Sluiced)

Fly Ash / Bottom Ash (Sluiced)
Fly Ash (Sluiced)

Dike 1 (Clay)

Dike 2 (Fat Clay)

Alluvial (Clay)

Alluvial (Granular)

Bottom Ash

Fly Ash (Stacked) Fly Ash (Stacked)

1.5

File Name: Section C (Stability - Repair Design-TVABuildout).gsz

Calculated Factor of Safety: 1.5

Date Saved: 12/15/2009

Last Solved on 12/15/2009 at 9:00:53 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Fat Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Bottom Ash      

Analysis Name: Stability - Buildout w Existing PZ Levels
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Stability - Buildout w Existing PZ Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 227 

Last Edited By: Rogers, Daniel 

Date: 12/15/2009 

Time: 8:59:38 PM 

File Name: Section C (Stability - Repair Design-TVABuildout).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Buildout\ 

Last Solved Date: 12/15/2009 

Last Solved Time: 9:00:53 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Buildout w Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 

Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Page 1 of 6Stability - Buildout w Existing PZ Levels
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Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 
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Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (83.6061, 387) ft 

Left-Zone Right Coordinate: (203.3646, 393) ft 

Left-Zone Increment: 20 

Right Projection: Range 

Right-Zone Left Coordinate: (295.8154, 422) ft 

Right-Zone Right Coordinate: (359, 439.667) ft 

Right-Zone Increment: 20 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-82.7906, 356.7674) ft 

Right Coordinate: (1506.5837, 568.049) ft 
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Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-82.7906 359.891

0 359.891

24 361.2072

36 366.578

63.7 372

104 383

138.587 387.003

249.7 389

500 389

1506 389

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.5 (218.394, 477.146) 86.91192 (321.799, 428.467) (148.342, 385.695)

2 8048 1.5 (218.394, 477.146) 111.213 (318.054, 427.789) (155.864, 385.177)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 149.85335 385.0984 131.48232 162.8533 12.674696 0

2 Optimized 155.47655 382.8778 276.35162 417.49045 57.023786 0

3 Optimized 160.12185 381.04335 396.0371 683.62477 116.19296 0

4 Optimized 161.5673 380.51745 430.46834 782.33537 142.16351 0

5 Optimized 164.0275 379.66705 486.3009 1084.2474 241.58606 0

6 Optimized 168.16315 378.23755 580.13625 1451.5642 352.07973 0

7 Optimized 173.43045 376.4169 699.65613 1659.7081 387.88617 0

8 Optimized 177.19795 375.11465 785.15588 1776.5911 400.56583 0

9 Optimized 181.63415 373.5835 885.64673 1951.0852 430.4651 0

10 Optimized 188.3306 371.27335 1037.3178 2215.0697 475.84265 0

11 Optimized 195.02705 368.9632 1188.9748 2479.0542 521.22591 0

12 Optimized 199.48495 367.4253 1289.9277 2744.0194 587.49121 0

13 Optimized 202.7549 366.61785 1343.9975 2909.875 632.65556 0

14 Optimized 207.22955 366.03095 1385.6283 3140.6915 709.09153 0

15 Optimized 211.73445 365.9999 1392.6335 3288.0294 765.78968 0

16 Optimized 215.30635 366.3492 1374.8288 3362.4367 803.04569 0
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Slices of Slip Surface: 8048 

17 Optimized 219.672 367.03855 1336.711 3393.4529 830.97767 0

18 Optimized 225.64055 367.98105 1284.5969 3327.5863 825.42128 0

19 Optimized 231.6091 368.9235 1232.4829 3261.8852 819.93176 0

20 Optimized 238.5302 370.01635 1172.051 3310.8125 864.11577 0

21 Optimized 243.68875 371.00155 1116.3507 3235.6912 856.26914 0

22 Optimized 247.30525 372.07765 1053.2652 3254.9321 889.53117 0

23 Optimized 251.02965 373.18585 986.8159 3273.1911 923.75555 0

24 Optimized 253.80425 374.01145 935.27034 3286.7456 950.05767 0

25 Optimized 255.6746 374.62905 896.75176 3128.689 901.76118 0

26 Optimized 256.97845 375.2041 860.84917 3116.8156 911.46961 0

27 Optimized 259.8617 376.47575 781.51242 3078.9965 928.24381 0

28 Optimized 264.13835 378.36205 663.80404 3015.6619 950.21224 0

29 Optimized 268.6821 380.3661 538.75556 2948.4055 973.56178 0

30 Optimized 271.69305 381.7987 449.36306 2751.2907 930.03914 0

31 Optimized 273.69505 382.96515 376.58657 2697.5078 937.71306 0

32 Optimized 277.31785 385.07595 244.857 2605.6446 953.8201 0

33 Optimized 281.86525 387.72545 79.531787 2493.7247 975.39725 0

34 Optimized 284.187 389.0782
-

4.8797524
2436.9149 984.57752 0

35 Optimized 287.38085 392.34755
-

208.89123
1703.9282 1193.1034 0

36 Optimized 290.55865 395.66195
-

415.71541
1550.3075 1085.537 0

37 Optimized 291.2718 396.40575
-

462.11628
1516.1746 1061.6369 0

38 Optimized 293.56485 398.7593
-

608.98795
1422.4076 995.9805 0

39 Optimized 297.96625 403.25135
-

889.28567
1258.8063 786.58949 0

40 Optimized 303.0783 408.51205 -1217.546 1021.1319 638.07401 0

41 Optimized 307.66375 413.27445 -1514.73 796.58151 497.75937 0

42 Optimized 312.2691 418.1377
-

1818.1507
540.37449 337.66346 0

43 Optimized 316.214 422.3651
-

2081.9765
322.68014 201.63293 0

44 Optimized 319.76465 426.22875
-

2323.1347
117.22781 73.252065 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 8048 157.72635 383.96485 211.04529 315.2596 42.105316 0

2 8048 161.03415 381.882 344.73684 671.30781 131.94323 0

3 8048 164.0275 380.14415 456.53609 1129.5056 271.89731 0

4 8048 167.43385 378.3183 574.27302 1542.5935 391.22689 0

5 8048 170.0216 377.0077 658.96089 1710.619 424.89746 0
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6 8048 173.43045 375.47045 758.7039 1835.7501 435.15492 0

7 8048 178.89315 373.2276 904.78642 2011.4575 447.12413 0

8 8048 184.4595 371.2776 1032.7138 2181.0764 463.96862 0

9 8048 190.02585 369.65105 1140.442 2310.9696 472.92386 0

10 8048 195.59215 368.3334 1228.9126 2405.0402 475.1864 0

11 8048 201.42735 367.27885 1301.2573 2686.64 559.73097 0

12 8048 207.5315 366.50785 1356.2119 3136.718 719.37114 0

13 8048 213.63565 366.07745 1389.9137 3529.6147 864.49534 0

14 8048 219.672 365.98105 1402.7064 3683.2206 921.38752 0

15 8048 225.64055 366.2103 1395.1009 3615.442 897.07606 0

16 8048 231.6091 366.7625 1367.3335 3518.106 868.9685 0

17 8048 237.1727 367.5618 1323.6984 3483.7387 872.71292 0

18 8048 242.33125 368.57245 1266.4235 3510.6916 906.74314 0

19 8048 247.30525 369.786 1196.2599 3506.7658 933.50495 0

20 8048 251.02965 370.8391 1133.2463 3485.5844 950.40628 0

21 8048 254.22965 371.88405 1068.0269 3452.5378 963.40495 0

22 8048 256.97845 372.84575 1008.0256 3417.2403 973.38593 0

23 8048 260.26645 374.15035 926.61207 3345.138 977.14791 0

24 8048 265.0856 376.245 795.91587 3214.435 977.14514 0

25 8048 269.96365 378.65245 645.68574 3054.9036 973.38719 0

26 8048 273.69505 380.6688 519.88091 2917.4607 968.6851 0

27 8048 277.31785 382.86765 382.66573 2768.0291 963.74934 0

28 8048 282.9418 386.6713 145.31193 2504.5827 953.20726 0

29 8048 286.30965 389.08
-

4.9919695
2336.2142 943.89182 0

30 8048 288.42695 390.793
-

111.88325
2033.9252 1424.1698 0

31 8048 290.55865 392.5268
-

220.07264
1918.7851 1343.5478 0

32 8048 294.73015 396.4625
-

465.66267
1662.0057 1163.7489 0

33 8048 302.13525 404.14215
-

944.87016
1239.2672 774.38008 0

34 8048 307.7897 411.1038
-

1379.2664
841.84279 526.04176 0

35 8048 312.39505 417.8725
-

1801.6536
470.46138 293.9769 0

36 8048 316.37575 424.65675
-

2224.9162
138.45611 86.516982 0
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File Name: Section E (Stability -TVABuildout).gsz

Calculated Factor of Safety: 1.6

Date Saved: 10/23/2009
Last Solved on 10/23/2009 at 9:22:50 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Bottom Ash      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels (Deep)
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Stability - Existing Condition with Existing PZ 

Levels (Deep) 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 212 

Last Edited By: Rogers, Daniel 

Date: 10/23/2009 

Time: 9:19:40 AM 

File Name: Section E (Stability -TVABuildout).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Buildout\ 

Last Solved Date: 10/23/2009 

Last Solved Time: 9:22:50 AM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels (Deep) 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 60 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-45.6134, 356.7306) ft 

Left-Zone Right Coordinate: (185.478, 395) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (211.575, 400.3748) ft 

Right-Zone Right Coordinate: (1025, 599.9336) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 356.4268) ft 

Right Coordinate: (1187.8959, 599.5322) ft 
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Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-50 360

0 360

59 370

107 375

145 387

158 387

192 389

500 389

1187 389

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.6 (251.188, 613.398) 155.9565 (450.875, 470.31) (150.115, 385.416)

2 43601 1.6 (251.188, 613.398) 248.801 (454.702, 470.276) (151.606, 385.396)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 151.26465 384.9722 126.53604 171.57209 31.534582 0

2 Optimized 153.6419 384.0551 183.76217 274.3117 36.584385 0

3 Optimized 156.2783 383.038 247.23189 448.30217 81.237667 0

4 Optimized 157.8434 382.43415 284.90934 569.15137 114.84123 0

5 Optimized 158.6998 382.10375 308.09042 676.86835 148.99596 0

6 Optimized 162.22035 380.74555 405.77015 1167.5484 307.77838 0

7 Optimized 167.7531 378.61105 559.27019 1810.5671 505.55678 0

8 Optimized 170.8946 377.3998 646.38232 2087.1234 582.09719 0

9 Optimized 178.41525 374.51045 854.27724 2507.9379 668.12227 0

10 Optimized 185.61 371.7463 1053.1945 2902.7496 747.26877 0

11 Optimized 186.60285 371.36485 1080.6033 3017.4803 782.5491 0

12 Optimized 188.4437 370.71105 1128.1623 3133.5622 810.23416 0

13 Optimized 190.55765 370.01755 1179.1908 3276.6382 847.42374 0

14 Optimized 191.86 369.5903 1210.6634 3324.1664 853.91061 0

15 Optimized 196.59455 368.03715 1308.0454 3492.533 882.59026 0

16 Optimized 205.17295 365.223 1483.6367 3955.5298 998.70963 0

17 Optimized 209.98865 363.7405 1576.2003 4074.0904 1009.2131 0
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18 Optimized 214.99625 362.68355 1642.1996 4469.4495 1142.2831 0

19 Optimized 219.73415 361.7611 1699.7235 4565.8613 1157.9948 0

20 Optimized 220.5319 361.70275 1703.3479 4615.862 1176.7321 0

21 Optimized 225.7007 361.32485 1726.9293 4751.4815 1221.9984 0

22 Optimized 235.56705 360.6035 1771.9119 4993.1748 1301.4747 0

23 Optimized 245.4334 359.8821 1816.9956 5234.868 1380.9101 0

24 Optimized 251.97425 359.40385 1846.8102 5394.7367 1433.4554 0

25 Optimized 254.25115 359.23735 1857.2015 5476.0807 1462.1221 0

26 Optimized 255.45335 359.14945 1862.652 5551.371 1490.3392 0

27 Optimized 259.87945 359.26735 1855.3454 5505.2095 1474.6408 0

28 Optimized 266.27235 359.52495 1839.2516 5814.6634 1606.1707 0

29 Optimized 269.1528 359.68615 1829.1915 5678.1207 1555.0683 0

30 Optimized 271.498 360.0586 1805.9507 5757.3242 1596.4585 0

31 Optimized 275.63305 360.7153 1764.9634 5859.399 1654.2594 0

32 Optimized 281.8018 361.69495 1703.7997 5955.3327 1717.7308 0

33 Optimized 287.5953 362.773 1636.5646 5819.8816 1690.1698 0

34 Optimized 295.0474 364.61235 1521.8229 5859.5416 1752.5521 0

35 Optimized 303.16325 366.61555 1396.7873 5905.8025 1821.7604 0

36 Optimized 305.71765 367.24605 1357.4269 5922.9286 1844.5824 0

37 Optimized 310.96905 369.05585 1244.5274 5691.6372 1796.749 0

38 Optimized 318.31705 371.60145 1085.6729 5680.1147 1856.275 0

39 Optimized 322.2376 372.95965 1000.9063 5674.8362 1888.3903 0

40 Optimized 326.6162 374.73195 890.33386 5440.6512 1838.4475 0

41 Optimized 334.4932 378.21995 672.67206 5282.6627 1862.5571 0

42 Optimized 341.1459 381.1658 488.8656 5088.7558 1858.4763 0

43 Optimized 343.17395 382.06385 432.81911 5004.9904 1847.2771 0

44 Optimized 347.0934 383.7994 324.51168 4865.1254 1834.527 0

45 Optimized 354.62425 387.1341 116.42886 4686.8827 1846.5832 0

46 Optimized 359.1002 389.1161
-

7.2445687
4622.9091 1867.7765 0

47 Optimized 359.45765 389.3106
-

19.382291
3983.4643 1609.4241 0

48 Optimized 361.38405 390.89675
-

118.35705
3678.0926 2298.3273 0

49 Optimized 365.46865 394.25995
-

328.22648
3523.6129 2201.7977 0

50 Optimized 370.11045 398.0819
-

566.70441
3368.7115 2105.0046 0

51 Optimized 374.19445 401.48175
-

778.86468
3217.6078 2010.5845 0

52 Optimized 377.7073 404.45115
-

964.15523
3116.0687 1947.1358 0

53 Optimized 386.11035 411.5542
-

1407.3736
2806.3399 1753.5958 0

54 Optimized 392.83625 417.23985
-

1762.1604
2539.3261 1586.7471 0
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Slices of Slip Surface: 43601 

55 Optimized 395.0984 419.1566 -1881.752 2451.4188 1531.8165 0

56 Optimized 399.4157 422.81475
-

2109.9913
2279.2494 1424.2331 0

57 Optimized 408.71355 430.693
-

2601.6463
1904.9916 1190.3708 0

58 Optimized 418.22695 438.7539
-

3104.6406
1550.1683 968.65264 0

59 Optimized 421.44645 441.54285
-

3278.6654
1406.129 878.64689 0

60 Optimized 424.5885 444.44205
-

3459.5619
1309.6789 818.3782 0

61 Optimized 429.80495 449.2553
-

3759.8949
1109.3857 693.2211 0

62 Optimized 434.93095 453.9851
-

4055.0471
879.1342 549.34402 0

63 Optimized 441.6494 460.71115
-

4474.7637
520.17716 325.04276 0

64 Optimized 448.21195 467.539
-

4900.8133
167.13468 104.43734 0

65 Optimized 450.58695 470.01
-

5054.9685
18.505053 11.56324 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 43601 152.476 385.01965 123.57279 169.70684 32.30341 0

2 43601 154.1079 384.3207 167.18851 247.62268 32.497514 0

3 43601 156.2783 383.41655 223.60792 411.81607 76.041027 0

4 43601 157.8434 382.7719 263.83367 537.59463 110.60661 0

5 43601 158.6998 382.4283 287.84041 647.42203 145.28041 0

6 43601 162.22035 381.0679 385.64865 1135.3104 302.88302 0

7 43601 168.1826 378.87585 544.32712 1778.8645 498.78546 0

8 43601 178.41525 375.59395 786.70344 2299.159 611.07172 0

9 43601 185.61 373.3956 950.2696 2574.6012 656.27256 0

10 43601 187.55445 372.88025 989.55773 2749.2091 710.94531 0

11 43601 190.55765 372.10115 1049.2027 2937.2585 762.82408 0

12 43601 191.86 371.7747 1074.3383 2963.9251 763.44263 0

13 43601 196.59455 370.7068 1141.4492 3042.449 768.05377 0

14 43601 206.0048 368.78375 1261.4445 3350.8173 844.16139 0

15 43601 215.5584 367.2085 1359.7546 3895.2336 1024.4 0

16 43601 220.5319 366.49355 1404.3901 4219.5097 1137.3821 0

17 43601 225.7007 365.9562 1437.9092 4333.6901 1169.9714 0

18 43601 235.56705 365.13765 1488.9925 4507.3382 1219.4908 0

19 43601 245.4334 364.71305 1515.5525 4634.711 1260.2218 0

20 43601 251.97425 364.604 1522.3076 4698.7606 1283.3703 0

21 43601 254.25115 364.61735 1521.5139 4740.0234 1300.3622 0
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22 43601 259.3465 364.77085 1511.9175 4944.3574 1386.7957 0

23 43601 266.65305 365.0955 1491.6504 5229.8459 1510.329 0

24 43601 271.498 365.4358 1470.4133 5407.1921 1590.5619 0

25 43601 275.63305 365.811 1446.9966 5502.2594 1638.4325 0

26 43601 283.5971 366.78665 1386.1139 5579.7095 1694.3226 0

27 43601 295.0474 368.56135 1275.3955 5638.2241 1762.6972 0

28 43601 303.16325 370.1 1179.3629 5650.3477 1806.3951 0

29 43601 310.8737 371.9233 1065.5457 5641.0697 1848.6317 0

30 43601 318.31705 373.83555 946.26117 5617.9109 1887.469 0

31 43601 324.8876 375.808 823.17929 5571.6966 1918.5255 0

32 43601 334.4932 379.02405 622.4943 5389.0499 1925.8135 0

33 43601 341.1459 381.4348 472.05748 5171.1499 1898.5566 0

34 43601 343.17395 382.2274 422.60734 5074.6971 1879.5663 0

35 43601 347.0934 383.853 321.17008 4903.0871 1851.2146 0

36 43601 354.52825 387.11945 117.34507 4652.4934 1832.3188 0

37 43601 359.0503 389.1945
-

12.137397
4535.6708 1832.5299 0

38 43601 361.3349 390.3174
-

82.206368
4346.6039 2716.0595 0

39 43601 365.46865 392.41115
-

212.85494
4220.6375 2637.347 0

40 43601 371.8061 395.84075 -426.8604 4053.814 2533.1041 0

41 43601 377.7073 399.17825
-

635.11994
3916.4308 2447.2576 0

42 43601 386.2504 404.60225 -973.6087 3603.3759 2251.6391 0

43 43601 395.0984 410.45785
-

1338.9737
3251.1919 2031.5701 0

44 43601 399.4157 413.5912
-

1534.4959
3060.5771 1912.4609 0

45 43601 408.71355 421.03605
-

1999.0654
2608.2509 1629.8161 0

46 43601 419.0357 429.79565
-

2545.6843
2134.6426 1333.8727 0

47 43601 424.5885 435.0069
-

2870.8159
1904.7601 1190.2262 0

48 43601 429.80495 440.2491
-

3198.0053
1640.043 1024.8126 0

49 43601 439.40655 451.01045
-

3869.4462
1053.8362 658.50995 0

50 43601 448.21195 461.50465
-

4524.3137
502.40083 313.93488 0

51 43601 451.55685 465.9208
-

4799.8775
251.27966 157.01696 0

52 43601 453.75825 468.95295
-

4988.9799
77.253187 48.273149 0
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File Name: Section F (Stability -TVABuildout).gsz

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Date Saved: 10/26/2009

Last Solved On: 10/26/2009 at 3:13:38 PM

Calculated Factor of Safety: 1.6
Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Fly Ash Stack

Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

RipRap      

Bedrock      
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0 psf     
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38 °     
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 227 

Last Edited By: Rogers, Daniel 

Date: 10/26/2009 

Time: 3:07:56 PM 

File Name: Section F (Stability -TVABuildout).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Buildout\ 

Last Solved Date: 10/26/2009 

Last Solved Time: 3:13:38 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 

Page 1 of 7Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

RipRap 
Model: Mohr-Coulomb 

Unit Weight: 135 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (119, 394.2769) ft 

Left-Zone Right Coordinate: (196, 397.9986) ft 

Left-Zone Increment: 20 

Right Projection: Range 

Right-Zone Left Coordinate: (217, 399.8946) ft 

Right-Zone Right Coordinate: (422, 461.9095) ft 

Right-Zone Increment: 20 
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Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-95.8093, 351.224) ft 

Right Coordinate: (1000, 509.3361) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-100 359

-75 359

-51 359

-33 359

-6 359

14 360

32 361

50 361

74 363

95 372

124 389

171 389

475 394

1000 394

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.6 (237.16, 526.106) 110.4817 (371.406, 447.881) (159.097, 387.93)

2 8294 1.7 (237.16, 526.106) 154.333 (370.14, 447.781) (165.221, 389.565)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 159.70655 387.7517 77.895571 138.52721 32.238415 100

2 Optimized 161.93885 387.09895 118.62556 297.84286 95.291528 100

3 Optimized 166.99135 385.62155 210.8179 792.75702 309.42252 100

4 Optimized 170.7105 384.53405 278.67661 1099.7217 331.72375 0

5 Optimized 172.4179 384.0348 311.28302 1224.2152 368.84853 0

6 Optimized 177.89585 382.40915 418.34279 1630.9338 489.91858 0
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7 Optimized 183.0895 380.85995 520.3543 2013.9161 603.43815 0

8 Optimized 185.39045 380.21865 562.73892 2137.1974 636.1225 0

9 Optimized 188.2789 379.4686 612.48 2333.6776 695.40897 0

10 Optimized 194.37835 377.88475 717.58763 2504.1124 721.80284 0

11 Optimized 199.27775 376.6125 801.99728 2571.4663 714.91187 0

12 Optimized 200.77775 376.2082 828.76914 2632.0857 728.58718 0

13 Optimized 205.88675 374.80425 921.62214 2778.0926 750.06277 0

14 Optimized 210.29335 373.5933 1001.7017 2900.6079 767.2079 0

15 Optimized 211.1317 373.3629 1016.9465 2912.1573 765.71484 0

16 Optimized 211.82635 373.172 1029.5783 2927.8929 766.96886 0

17 Optimized 214.65545 372.39455 1080.9839 3118.8728 823.36056 0

18 Optimized 219.265 371.12785 1164.7606 3431.8141 915.94909 0

19 Optimized 221.56435 370.496 1206.548 3589.3838 962.72815 0

20 Optimized 224.7895 370.01785 1239.6971 3530.7664 925.65206 0

21 Optimized 230.46775 369.2737 1291.9602 3812.7737 1018.4748 0

22 Optimized 235.5214 368.6114 1338.4761 4081.8282 1108.3862 0

23 Optimized 239.50195 368.37265 1357.4545 4003.0009 1068.8701 0

24 Optimized 243.1678 368.47945 1354.5417 4162.8828 1134.6435 0

25 Optimized 247.31615 368.60035 1351.2534 4377.4094 1222.6464 0

26 Optimized 250.11465 368.6819 1349.0045 4559.0244 1296.9322 0

27 Optimized 251.28275 368.84395 1340.1147 4311.4476 1200.4964 0

28 Optimized 254.54255 369.61415 1295.4148 4454.4218 1276.3217 0

29 Optimized 260.06045 370.91785 1219.7336 4499.4985 1325.111 0

30 Optimized 266.66515 372.47835 1129.1393 4396.3829 1320.0521 0

31 Optimized 272.069 373.75515 1055.0221 4343.2346 1328.5241 0

32 Optimized 275.23115 374.50225 1011.6294 4363.1405 1354.0984 0

33 Optimized 281.1407 376.3671 901.33366 4213.9177 1338.3708 0

34 Optimized 286.6626 378.25685 789.0717 4217.2058 1385.0561 0

35 Optimized 289.2481 379.1417 736.52153 4208.3762 1402.7203 0

36 Optimized 290.8079 379.6755 704.82719 4202.023 1412.9588 0

37 Optimized 291.74065 380.0854 680.18722 4025.8438 1351.733 0

38 Optimized 295.51175 381.7741 578.68431 3973.7138 1371.6809 0

39 Optimized 301.3352 384.3819 421.92988 3893.1581 1402.4672 0

40 Optimized 304.68905 385.8838 331.65919 3848.32 1420.8232 0

41 Optimized 306.56585 387.30455 244.93174 3082.2036 1772.9242 0

42 Optimized 309.45115 389.76365 94.443883 2953.7487 1786.6919 0

43 Optimized 311.02305 391.10335 12.459953 2883.6143 1794.0964 0

44 Optimized 311.20315 391.2568 3.0683629 2875.4744 1794.8785 0

45 Optimized 313.15065 392.9166
-

98.506565
2800.2541 1749.793 0

46 Optimized 316.4962 395.8123
-

275.77072
2634.9766 1646.5161 0

47 Optimized 318.9049 397.93845
-

405.97014
2538.613 1586.3015 0

48 Optimized 323.0848 401.628
-

631.89407
2360.1968 1474.8146 0
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Slices of Slip Surface: 8294 

49 Optimized 329.4763 407.2544
-

976.42704
2087.7196 1304.552 0

50 Optimized 336.099 413.06815
-

1332.3581
1801.9312 1125.9716 0

51 Optimized 340.65755 417.0699
-

1577.4412
1618.1189 1011.1129 0

52 Optimized 343.4471 419.69315
-

1738.2643
1454.8707 909.10412 0

53 Optimized 347.9691 424.12945
-

2010.3999
1295.8571 809.7414 0

54 Optimized 353.7075 429.75915
-

2355.8804
1038.9646 649.21714 0

55 Optimized 359.8539 435.94335
-

2735.4117
675.7576 422.26021 0

56 Optimized 366.2089 442.50095
-

3138.0677
308.90041 193.0224 0

57 Optimized 370.36515 446.8036
-

3402.2822
64.618334 40.378016 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 8294 165.7625 389.28245
-

17.625006
115.37901 90.143961 0

2 8294 168.6519 387.8366 72.59632 651.26424 452.10493 0

3 8294 172.0605 386.1798 177.0667 1225.1164 818.82614 0

4 8294 174.2393 385.1871 241.24812 1388.8781 717.11881 0

5 8294 178.65675 383.3359 361.3033 1637.5325 515.63005 0

6 8294 184.25685 381.1443 503.8025 2085.0238 638.85488 0

7 8294 188.2789 379.72985 596.1881 2377.588 719.73228 0

8 8294 194.37835 377.89135 717.17893 2525.9532 730.79225 0

9 8294 200.2567 376.25815 825.11418 2581.0833 709.45756 0

10 8294 205.88675 375.0338 907.29099 2656.9547 706.91002 0

11 8294 210.29335 374.13 968.2096 2706.8991 702.47616 0

12 8294 211.1317 373.98495 978.13195 2702.3637 696.63483 0

13 8294 211.82635 373.8667 986.21328 2704.2901 694.14809 0

14 8294 214.65545 373.44715 1015.3048 2823.4507 730.53836 0

15 8294 219.265 372.82635 1058.7688 3008.6269 787.79382 0

16 8294 224.21045 372.34765 1093.7159 3187.7658 846.05109 0

17 8294 230.27475 371.95685 1124.3348 3383.3332 912.69462 0

18 8294 237.28745 371.8247 1139.7667 3598.9988 993.59426 0

19 8294 243.1678 371.90205 1140.9913 3795.4147 1072.4567 0

20 8294 247.31615 372.1244 1131.3612 3955.0713 1140.8529 0

21 8294 250.7328 372.3758 1119.1802 4148.2752 1223.8338 0

22 8294 254.54255 372.7784 1097.9576 4356.0971 1316.3738 0

23 8294 260.06045 373.50955 1057.9998 4397.6881 1349.3217 0
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24 8294 266.66515 374.66765 992.52124 4256.2198 1318.6198 0

25 8294 272.069 375.7832 928.46767 4157.5956 1304.6524 0

26 8294 276.6992 376.9556 860.05511 4135.3176 1323.2919 0

27 8294 282.60875 378.6496 760.41182 4108.4199 1352.683 0

28 8294 286.6626 379.93255 684.49502 4072.5429 1368.8602 0

29 8294 289.2481 380.83775 630.68968 4031.183 1373.8885 0

30 8294 291.66725 381.72285 577.93061 3987.4404 1377.5314 0

31 8294 297.28395 384.05755 438.01382 3858.6347 1382.0205 0

32 8294 303.1074 386.5787 286.67478 3622.0842 2084.1951 0

33 8294 306.1237 388.05485 197.65943 3529.3944 2081.8991 0

34 8294 309.5724 389.82765 90.574418 3419.6091 2080.2118 0

35 8294 311.45125 390.83145 29.865085 3355.1815 2077.8883 0

36 8294 312.05075 391.16235 9.831144 3332.1403 2076.0092 0

37 8294 316.1 393.56215
-

135.75702
3176.4306 1984.8541 0

38 8294 320.86235 396.4488
-

310.99848
2989.7274 1868.189 0

39 8294 324.56095 398.949
-

463.21444
2816.0402 1759.6572 0

40 8294 329.9468 402.8268 -699.6696 2552.0346 1594.6882 0

41 8294 336.099 407.7453
-

1000.2623
2225.5775 1390.6951 0

42 8294 342.34785 413.2367
-

1336.5608
1905.5137 1190.6971 0

43 8294 347.9691 418.75945
-

1675.4181
1633.7691 1020.8922 0

44 8294 353.88805 425.2558
-

2074.6574
1263.705 789.65053 0

45 8294 360.0625 432.89995
-

2545.3602
794.99325 496.76692 0

46 8294 366.23695 441.69145
-

3087.5699
306.78023 191.69756 0

47 8294 369.73225 447.0968
-

3421.2547
34.263985 21.410514 0
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File Name: Section H (Stability - Repair Design-Buildout 430).gsz

Calculated Factor of Safety: 2.3

Date Saved: 10/13/2009

Last Solved on 10/13/2009 at 2:33:18 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Gypsum Stack Complex

Tennessee Valley Authority (TVA)

Material Type
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Stability - Existing Condition with Drainage 

Trench 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 206 

Last Edited By: Rogers, Daniel 

Date: 10/13/2009 

Time: 2:31:16 AM 

File Name: Section H (Stability - Repair Design-Buildout 430).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Buildout\ 

Last Solved Date: 10/13/2009 

Last Solved Time: 2:33:18 AM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Drainage Trench 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 50 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 200 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
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Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 0 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked and/or Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 95 pcf 

Cohesion: 0 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Toe Buttress (RipRap) 
Model: Mohr-Coulomb 

Unit Weight: 150 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 
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Pore Water Pressure  

Piezometric Line: 1 

Drainage Trench 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (900, 355.68471) ft 

Left-Zone Right Coordinate: (1097.9798, 387.65993) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1098.8988, 387.96627) ft 

Right-Zone Right Coordinate: (1450, 430) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 355.68471) ft 

Right Coordinate: (1475, 430) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

900 359

1000 359

1019.69 359

1029.71 359.014

1050 363

1070 367

1085 370
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

1101 374

1119 377

1142 380

1168 385

1183 389

1220 395

1475 405

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 2.3 (1161.57, 644.289) 136.029 (1348.94, 430) (1048.31, 375)

2 39071 2.4 (1161.57, 644.289) 291.831 (1359.68, 430) (1049.11, 375)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 1049.157 374.5132
-

728.78287
107.84857 84.260534 0

2 Optimized 1054.0405 371.6934
-

492.04266
732.58256 572.35622 0

3 Optimized 1059.0405 368.80645
-

249.49542
1209.5886 564.04043 100

4 Optimized 1062.092 367.04465
-

101.47687
1595.4586 743.97458 100

5 Optimized 1065.8645 364.86645 81.523027 2133.538 956.8703 100

6 Optimized 1068.7725 363.44105 206.75616 2288.0058 970.50265 100

7 Optimized 1073.655 361.63125 380.61517 2774.4076 1116.2438 100

8 Optimized 1081.155 359.5849 601.91454 3192.004 1207.7785 100

9 Optimized 1085.4 358.82135 703.7945 3483.6025 1296.2458 100

10 Optimized 1086.421 358.6377 731.1755 3554.9372 1316.7417 100

11 Optimized 1089.392 358.44065 789.8141 3548.7514 1286.5136 100

12 Optimized 1095.986 358.20115 907.62936 3827.0066 1361.328 100

13 Optimized 1100.615 358.033 990.33188 4003.5135 1405.0697 100

14 Optimized 1104.85 357.8792 1045.9727 4165.6949 1454.7504 100

15 Optimized 1112.74 357.59265 1145.9153 4471.5569 1550.7722 100

16 Optimized 1117.89 357.4056 1211.1382 4664.9417 1610.535 100

17 Optimized 1119.5 357.34715 1230.3892 4726.0855 1630.07 100

18 Optimized 1122.4485 357.24005 1261.099 4610.7108 1561.9496 100

19 Optimized 1127.7695 357.04675 1316.4578 4578.545 1521.1362 100

20 Optimized 1133.321 356.79955 1377.0681 4574.1981 1490.8462 100

21 Optimized 1138 356.55005 1430.7173 4661.627 1506.5979 100

22 Optimized 1140.4695 356.4184 1458.982 4546.1249 1439.5584 100

23 Optimized 1141.4695 356.3651 1470.544 4519.8155 1421.8987 100

24 Optimized 1142.1845 356.32695 1479.4228 4486.8428 1402.383 100
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25 Optimized 1142.783 356.295 1488.59 4459.3811 1385.3027 100

26 Optimized 1143.7615 356.2428 1503.5772 4400.869 1351.0294 100

27 Optimized 1147.4045 356.04855 1559.4176 4100.7773 1185.0555 100

28 Optimized 1151.7415 355.8173 1625.8934 3768.0397 998.89924 100

29 Optimized 1153.069 355.7465 1646.2491 3695.9801 955.80523 100

30 Optimized 1153.9595 355.68465 1660.8022 3711.9706 956.47553 100

31 Optimized 1156.91 355.4757 1709.2327 3713.1365 934.43569 0

32 Optimized 1159.3195 355.30505 1748.7948 3728.264 923.04164 0

33 Optimized 1161.427 355.1558 1783.4031 3739.5036 912.14467 0

34 Optimized 1164.505 354.9378 1833.9547 3842.5508 936.62376 0

35 Optimized 1166.878 354.7697 1872.9264 4019.0787 1000.7672 0

36 Optimized 1168.4915 354.6554 1901.655 4138.6514 1043.1286 0

37 Optimized 1169.337 354.59555 1919.4396 4197.7175 1062.3784 0

38 Optimized 1171.534 354.43995 1965.7556 4339.2067 1106.7584 0

39 Optimized 1175.462 354.16175 2048.4622 4548.7097 1165.8846 0

40 Optimized 1177.728 354.0093 2095.703 4593.6393 1164.8068 0

41 Optimized 1178.692 353.98375 2113.3294 4631.8944 1174.4262 0

42 Optimized 1181.2375 353.9163 2159.8945 4714.9412 1191.4378 0

43 Optimized 1185.1835 353.81175 2217.8433 4831.4808 1218.7591 0

44 Optimized 1191.762 353.63745 2295.2649 5039.984 1279.8836 0

45 Optimized 1196.9445 353.50015 2356.2747 5218.4991 1334.6772 0

46 Optimized 1198.0245 353.47155 2368.9823 5266.2067 1350.9979 0

47 Optimized 1201.2335 353.9995 2368.4795 5078.0834 1263.5091 0

48 Optimized 1206.5015 354.96715 2361.36 5190.5169 1319.2575 0

49 Optimized 1210.2435 355.6545 2356.4389 5259.602 1353.7672 0

50 Optimized 1213.054 356.17075 2352.6467 5302.5875 1375.58 0

51 Optimized 1214.4945 356.43535 2350.7195 5325.8093 1387.3072 0

52 Optimized 1216.135 356.9557 2334.8566 5241.2147 1355.257 0

53 Optimized 1218.8775 357.83035 2308.0285 5348.9369 1417.9989 0

54 Optimized 1220.293 358.2819 2291.9503 5383.2481 1441.4959 0

55 Optimized 1226.6745 360.3172 2180.5618 5215.8224 1415.3653 0

56 Optimized 1233.2055 362.40015 2066.5912 5023.0321 1378.611 0

57 Optimized 1238.1875 363.9891 1979.6048 4805.5129 1317.7426 0

58 Optimized 1244.3885 365.81105 1881.0636 4651.354 1291.8076 0

59 Optimized 1250.539 367.196 1809.6571 4459.7566 1235.7617 0

60 Optimized 1259.737 369.26715 1702.9698 4203.0412 1165.8025 0

61 Optimized 1265.9795 370.67285 1630.5219 4087.5158 1145.7151 0

62 Optimized 1269.712 371.5134 1587.2192 4111.3899 1177.0401 0

63 Optimized 1274.4395 372.578 1532.3412 4141.4055 1216.6266 0

64 Optimized 1281.63 374.7065 1417.1789 4028.1731 1217.5266 0

65 Optimized 1287.591 376.85165 1297.8432 3878.1601 1203.2215 0

66 Optimized 1294.399 379.9235 1122.8091 3762.6349 1230.971 0

67 Optimized 1302.4825 384.19875 875.82989 3289.6442 1125.5801 100

68 Optimized 1307.175 387.4602 683.81383 3096.5082 1125.0578 0

69 Optimized 1314.71 392.69675 375.47914 2841.6563 1149.9973 0
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Slices of Slip Surface: 39071 

70 Optimized 1321.0315 397.4815 92.382996 2317.5152 1037.5962 0

71 Optimized 1322.1635 398.7585 15.468153 2083.5458 1448.0836 0

72 Optimized 1323.6405 400.42495
-

84.901964
1999.7324 1400.2277 0

73 Optimized 1328.8305 406.28005
-

437.55865
1626.7786 1139.0826 0

74 Optimized 1336.8125 415.5441
-

996.10985
972.41756 680.89411 0

75 Optimized 1344.895 425.18135
-

1577.6841
324.13919 226.9647 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 39071 1049.5535 374.81435
-

742.69091
36.383387 28.425817 0

2 39071 1055 372.6669
-

540.82082
450.9695 352.33598 0

3 39071 1060.502 370.51985
-

338.17184
886.18349 692.36242 0

4 39071 1065.502 368.76615
-

166.33993
1342.5379 626.03569 100

5 39071 1070.1865 367.13615
-

6.1676789
1792.9151 836.05005 100

6 39071 1077.6865 364.8789 228.2832 2429.18 1026.295 100

7 39071 1085.4 362.57505 469.55025 3069.519 1212.3853 100

8 39071 1088.771 361.70155 576.6498 3334.1412 1285.8394 100

9 39071 1095.986 359.95715 798.05589 3827.6194 1412.7087 100

10 39071 1100.615 358.8959 936.49203 4109.9661 1479.8153 100

11 39071 1108.89 357.36495 1120.0588 4566.9978 1607.3341 100

12 39071 1117.89 355.74815 1314.5694 5042.0924 1738.1725 100

13 39071 1119.5 355.50725 1345.1974 5120.2405 1760.3315 100

14 39071 1122.4485 355.10315 1394.4346 5022.9515 1692.0052 100

15 39071 1130.4485 354.1763 1517.3795 5012.7971 1629.94 100

16 39071 1138 353.4186 1626.1184 5096.2905 1618.1679 100

17 39071 1140.4695 353.2225 1658.406 4976.0682 1547.0513 100

18 39071 1141.4695 353.15185 1671.0087 4947.0503 1527.6433 100

19 39071 1142.1845 353.1029 1680.5972 4911.8028 1506.7359 100

20 39071 1142.783 353.0639 1690.2323 4882.2909 1488.4814 100

21 39071 1143.7615 353.00265 1705.7336 4820.386 1452.3863 100

22 39071 1147.4045 352.81845 1761.0023 4503.2411 1278.727 100

23 39071 1151.7415 352.6264 1825.0051 4150.6991 1084.489 100

24 39071 1153.8905 352.56055 1854.9349 4062.2099 1029.2692 100

25 39071 1156.91 352.50305 1894.721 4026.4905 994.06043 100

26 39071 1159.3195 352.46685 1925.9148 3996.8485 965.69223 100

27 39071 1161.427 352.46375 1951.3944 3965.6258 939.25151 100
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28 39071 1163.8255 352.46725 1979.9789 3967.8298 926.9501 100

29 39071 1165.0765 352.47985 1994.2066 4033.589 950.9796 0

30 39071 1166.878 352.5084 2014.0176 4142.8661 992.69834 0

31 39071 1168.4915 352.54045 2033.7077 4239.5775 1028.6139 0

32 39071 1169.337 352.5615 2046.4017 4286.3742 1044.5164 0

33 39071 1171.534 352.63385 2078.4569 4394.1806 1079.8397 0

34 39071 1175.643 352.8062 2136.0679 4545.6178 1123.5916 0

35 39071 1178.692 352.9616 2177.1218 4628.4082 1143.0536 0

36 39071 1181.2375 353.1266 2209.1802 4677.8544 1151.1617 0

37 39071 1185.1835 353.42285 2242.1165 4738.589 1164.1242 0

38 39071 1191.762 354.0572 2269.0394 4838.5126 1198.165 0

39 39071 1196.9445 354.61045 2287.0332 4924.754 1229.9894 0

40 39071 1200.941 355.14355 2294.1728 5017.2005 1269.7687 0

41 39071 1206.5015 355.94695 2300.395 5134.3977 1321.5171 0

42 39071 1210.2435 356.54855 2300.6424 5195.7539 1350.0127 0

43 39071 1213.054 357.0382 2298.5303 5229.1305 1366.5613 0

44 39071 1216.1145 357.60475 2294.1563 5342.6994 1421.559 0

45 39071 1218.8775 358.14165 2288.5915 5475.3961 1486.0314 0

46 39071 1220.293 358.4267 2282.8278 5519.8127 1509.4309 0

47 39071 1226.6745 359.88055 2207.7807 5372.1142 1475.553 0

48 39071 1233.2055 361.38625 2129.8482 5198.4333 1430.9047 0

49 39071 1239.849 363.22525 2031.3081 4899.6541 1337.5317 0

50 39071 1250.539 366.3892 1860.0057 4436.198 1201.2982 0

51 39071 1259.737 369.50845 1687.9616 4055.9674 1104.2193 0

52 39071 1265.9795 371.7783 1561.5477 3843.1353 1063.9218 0

53 39071 1269.712 373.24325 1479.2684 3795.2051 1079.939 0

54 39071 1276.156 375.93295 1327.2094 3697.6827 1105.3699 0

55 39071 1284.6455 379.7198 1111.6412 3546.7208 1135.4963 0

56 39071 1289.3985 381.94215 984.66318 3451.5789 1150.3417 0

57 39071 1295.123 384.87535 815.60855 3215.134 1118.9171 100

58 39071 1304.816 390.08345 514.34359 2903.3564 1114.015 0

59 39071 1314.1005 395.55395 195.70272 2639.9606 1139.7762 0

60 39071 1319.2205 398.7025 11.763201 2384.738 1661.5748 0

61 39071 1322.2115 400.6694 -103.6522 2290.9147 1604.1157 0

62 39071 1330.688 406.56015
-

450.49476
1855.1727 1299.0059 0

63 39071 1342.284 415.25965
-

964.98396
1136.8721 796.04645 0

64 39071 1353.8805 424.91725
-

1539.1918
381.0628 266.82305 0
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Kirkbride, Rob 

Revision Number: 97 

Last Edited By: Rogers, Daniel 

Date: 10/23/2009 

Time: 2:04:15 PM 

File Name: Section J (Stability - Repair Design-TVABuildout).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Buildout\ 

Last Solved Date: 10/23/2009 

Last Solved Time: 2:18:26 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
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Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked and/or Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Riprap 
Model: Mohr-Coulomb 

Unit Weight: 135 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Page 3 of 8Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (963.8717, 354) ft 

Left-Zone Right Coordinate: (1053, 371.1753) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1197, 404.7296) ft 

Right-Zone Right Coordinate: (1255, 408.4223) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 350.1427) ft 

Right Coordinate: (2238.9108, 558.0038) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

900 359

925 359

949 359

967 359

994 359

1014 359

1037 362

1057 367

1074 370

1091 373

1106 374

1131 375

1152.4982 391.2342

1163.5128 391.2682

1217 391.5
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

1306 397

2238.91 397

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.7 (1053.52, 656.989) 91.30133 (1217.5, 409.977) (1020.29, 360.854)

2 31038 1.8 (1053.52, 656.989) 298.585 (1221.25, 409.968) (1018.2, 360.5)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 1021.465 360.4905
-

32.246833
127.80692 59.597347 100

2 Optimized 1024.1715 359.6524 42.076689 324.1632 131.5391 100

3 Optimized 1027.057 358.75885 121.32067 559.36331 204.26263 100

4 Optimized 1029.725 358.34275 168.99982 624.32811 212.32307 100

5 Optimized 1034.02 358.3524 203.35519 810.68588 283.20295 100

6 Optimized 1037.6875 358.36065 237.82848 972.66038 342.65774 100

7 Optimized 1042.421 358.37125 311.00461 1185.1296 407.61119 100

8 Optimized 1050.871 358.3902 441.63917 1569.652 526.00101 100

9 Optimized 1056.1375 358.40205 523.06233 1812.2059 601.13752 100

10 Optimized 1058.8665 358.40815 556.69113 1940.6644 645.35735 100

11 Optimized 1060.8365 358.41255 578.09338 2033.409 678.62482 100

12 Optimized 1062.052 358.3963 592.51566 2108.7605 707.03658 100

13 Optimized 1064.412 358.37695 619.67957 2208.2646 740.76936 100

14 Optimized 1068.642 358.36735 666.8662 2413.6425 814.53516 100

15 Optimized 1072.812 358.35795 713.3941 2612.6781 885.65065 100

16 Optimized 1074.3125 358.35455 730.12131 2678.1246 908.36887 100

17 Optimized 1077.438 358.34745 764.97374 2766.3552 933.25952 100

18 Optimized 1080.311 358.34385 796.83595 2780.4418 924.97058 100

19 Optimized 1083.866 358.5064 825.83408 2853.7311 945.62391 100

20 Optimized 1088.2095 358.705 861.30084 2946.0197 972.12035 100

21 Optimized 1090.029 358.78825 876.12454 3006.1261 993.23606 100

22 Optimized 1091.286 358.84575 884.41506 3057.8608 1013.4944 100

23 Optimized 1091.7845 358.8847 884.0616 2975.4628 975.2364 100

24 Optimized 1093.6695 359.11415 877.58712 3035.6899 1006.3399 100

25 Optimized 1096.44 359.4513 868.05972 3129.7265 1054.6325 100

26 Optimized 1098.3545 359.7499 857.42729 3084.074 1038.3024 100

27 Optimized 1100.3705 360.15715 840.35811 3139.0015 1071.875 100

28 Optimized 1102.785 360.64485 819.98622 3163.6165 1092.8527 100

29 Optimized 1104.559 361.00325 804.99805 3187.3802 1110.9231 100

30 Optimized 1105.141 361.1229 799.96599 3102.0936 1073.4997 100

31 Optimized 1105.582 361.2522 793.71991 3118.8615 1084.2313 100

32 Optimized 1106.234 361.44345 784.11846 3143.5638 1100.2274 100
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Slices of Slip Surface: 31038 

33 Optimized 1108.0905 361.98775 754.77546 3162.5926 1122.7836 100

34 Optimized 1111.029 362.84925 708.36888 3181.2978 1153.1457 100

35 Optimized 1114.3985 363.9599 647.47339 3110.7288 1148.6349 100

36 Optimized 1119.2485 365.6718 552.74402 3106.7299 1190.9432 100

37 Optimized 1124.408 367.493 451.98444 2993.0101 1184.8997 100

38 Optimized 1128.8855 368.8813 376.52042 2948.8992 1039.3085 0

39 Optimized 1131.4435 369.5518 360.87465 2886.0159 1020.2233 0

40 Optimized 1134.892 370.45555 466.95808 2802.3279 943.55068 0

41 Optimized 1140.9015 372.0305 651.8483 2656.4891 809.92744 0

42 Optimized 1145.239 373.16735 785.32246 2609.2387 736.90998 0

43 Optimized 1146.8995 373.6515 833.33357 2504.2943 675.11198 0

44 Optimized 1147.7135 373.9867 850.78292 2508.6555 669.82402 0

45 Optimized 1149.1 374.55765 880.50166 2518.8235 661.92499 0

46 Optimized 1150.901 375.2991 919.06613 2498.5089 638.13632 0

47 Optimized 1152.15 375.8134 945.84512 2427.793 787.96568 100

48 Optimized 1152.6885 376.0353 948.43732 2405.6567 774.81729 100

49 Optimized 1154.653 376.84415 898.35834 2314.2234 752.82882 100

50 Optimized 1157.2135 377.89835 833.03794 2187.6137 720.24071 100

51 Optimized 1159.553 378.86165 773.41747 1949.4562 625.31089 100

52 Optimized 1162.053 379.8011 715.28267 1707.1957 527.40949 100

53 Optimized 1163.068 380.1227 695.3903 1591.059 476.23552 100

54 Optimized 1163.3245 380.20395 690.36276 1577.896 471.90981 100

55 Optimized 1164.413 380.5488 669.1575 1519.7007 452.24183 100

56 Optimized 1165.6565 380.94275 644.89175 1454.5366 430.49578 100

57 Optimized 1166.5 381.2099 628.44859 1437.873 430.37858 100

58 Optimized 1168.1775 381.7413 595.73111 1438.8469 448.29261 100

59 Optimized 1172.5415 383.0318 516.38792 1469.5478 506.8041 100

60 Optimized 1176.139 384.06765 452.72312 1483.4757 548.06088 100

61 Optimized 1178.477 384.74095 411.34565 1528.8276 451.49202 0

62 Optimized 1184.1605 386.3775 310.76347 1592.6388 517.91125 0

63 Optimized 1191.673 388.5407 177.81119 1648.6645 594.2633 0

64 Optimized 1195.6085 389.674 108.15701 1678.2459 634.35707 0

65 Optimized 1196.574 390.35455 65.949747 1361.9246 523.60785 0

66 Optimized 1197.631 391.2003 13.461531 1250.3708 714.12988 50

67 Optimized 1201.7195 394.47345
-

189.68164
1062.6588 613.52637 50

68 Optimized 1206.739 398.49185 -439.0718 843.39458 486.93409 50

69 Optimized 1210.175 401.9142
-

651.68351
574.04124 331.42286 50

70 Optimized 1214.7045 406.90275
-

961.75231
235.57719 136.01056 50

71 Optimized 1217.248 409.70415
-

1134.9874
5.677716 3.2780309 50

Cohesive 
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Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Strength 

(psf)

1 31038 1020.1605 360.27965
-

29.708188
98.507696 45.934893 100

2 31038 1023.9125 359.8808 25.716654 238.14021 99.05473 100

3 31038 1028.372 359.4768 87.221597 444.99634 166.8331 100

4 31038 1034.02 359.0563 159.43248 746.49056 273.74968 100

5 31038 1037.6875 358.8248 208.85956 938.62286 340.29422 100

6 31038 1042.421 358.63785 294.3649 1172.2108 409.34627 100

7 31038 1050.871 358.44835 438.01283 1568.2319 527.02982 100

8 31038 1056.1375 358.4169 522.13331 1802.3429 596.97154 100

9 31038 1058.8665 358.45795 553.57684 1917.7005 636.10131 100

10 31038 1063.1965 358.5713 594.19487 2090.4039 697.69372 100

11 31038 1068.642 358.80245 639.72076 2298.3528 773.43283 100

12 31038 1072.812 359.03065 671.41886 2447.0859 828.00715 100

13 31038 1074.3125 359.1294 681.76701 2492.0937 844.16921 100

14 31038 1077.498 359.3827 701.02914 2534.8142 855.10803 100

15 31038 1083.866 359.9713 734.42621 2600.8082 870.3082 100

16 31038 1088.2095 360.4277 753.78516 2642.3441 880.64949 100

17 31038 1090.029 360.64665 760.1751 2676.7362 893.70714 100

18 31038 1091.4985 360.83025 761.47245 2715.0059 910.94762 100

19 31038 1093.6695 361.1212 752.34857 2771.6265 941.60478 100

20 31038 1097.2565 361.6317 735.40449 2870.0539 995.40337 100

21 31038 1100.3705 362.10575 718.78285 2960.4861 1045.3234 100

22 31038 1102.785 362.4996 704.25679 2986.2323 1064.1026 100

23 31038 1104.582 362.8039 692.74288 3010.8323 1080.9428 100

24 31038 1105.582 362.97895 685.97885 3066.0114 1109.8274 100

25 31038 1106.234 363.095 681.05822 3098.1077 1127.0887 100

26 31038 1108.0905 363.4386 664.2506 3134.4581 1151.8767 100

27 31038 1113.0825 364.4262 615.07929 3202.0535 1206.3259 100

28 31038 1119.2485 365.74335 548.27724 3271.8393 1270.0178 100

29 31038 1125.182 367.15025 475.31075 3167.6037 1255.4368 100

30 31038 1129.6595 368.27945 416.01422 3003.7937 1045.5308 0

31 31038 1131.4435 368.75285 410.72592 2951.7865 1026.6551 0

32 31038 1134.892 369.72395 512.61352 2848.1375 943.61295 0

33 31038 1140.9015 371.4948 685.28124 2663.9837 799.44768 0

34 31038 1145.5665 372.95255 814.12471 2586.9903 716.28418 0

35 31038 1147.7135 373.65245 871.63171 2607.8769 701.48857 0

36 31038 1149.1 374.1184 907.89945 2622.692 692.82115 0

37 31038 1151.249 374.8552 963.18161 2596.2595 659.80631 0

38 31038 1152.6885 375.355 990.89861 2553.7246 631.42269 0

39 31038 1153.229 375.54605 979.08386 2535.3227 628.76129 0

40 31038 1155.003 376.18465 939.58606 2437.2701 796.33274 100

41 31038 1157.2135 376.99055 889.70496 2329.3649 765.48077 100

42 31038 1160.5 378.2413 812.28827 1968.0294 614.51847 100
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43 31038 1163.068 379.2277 751.23205 1648.4139 477.04003 100

44 31038 1163.3245 379.32905 744.97364 1632.6717 471.99744 100

45 31038 1164.413 379.76365 718.13795 1563.176 449.31469 100

46 31038 1165.6565 380.2629 687.30619 1484.9474 424.11338 100

47 31038 1166.5 380.6064 666.10202 1457.9804 421.04922 100

48 31038 1171.364 382.68565 537.67759 1386.645 451.40397 100

49 31038 1178.066 385.6337 355.5361 1343.7648 399.2703 0

50 31038 1184.7545 388.8361 157.50663 1282.206 454.40804 0

51 31038 1189.513 391.17395 12.910777 1175.6119 671.2858 50

52 31038 1192.675 392.83355
-

89.793488
1090.9621 629.86728 50

53 31038 1200.483 397.14305
-

356.59605
872.82547 503.92602 50

54 31038 1208.973 402.09695
-

663.42156
647.07054 373.58635 50

55 31038 1214.7045 405.6646
-

884.49026
416.09159 240.23059 50

56 31038 1219.1235 408.5524
-

1055.8807
128.63911 74.269825 50
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Dike 2 (Fat Clay)
Alluvial (Clay)

Dike 3 (Clay)
Fly Ash (Sluiced)

RipRap

Gypsum

Gypsum

1.6

File Name: Section M (Stability - Repair Design-TVABuildout).gsz
Analysis Name: Stability - Buildout w Existing PZ Levels
Date Saved: 10/23/2009
Last Solved On: 10/23/2009 at 4:44:38 PM

Calculated Factor of Safety: 1.6
Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 2 (Fat Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Gypsum      

Fly Ash (Sluiced)      

RipRap      

Cohesion

200 psf     

50 psf     

200 psf     

0 psf     

0 psf     

0 psf     

Friction Angle

19 °     

30 °     

30 °     

38 °     

22 °     

38 °     

Unit Weight

127 pcf     

126 pcf     

121 pcf     

105 pcf     

100 pcf     

135 pcf     

Distance (ft) (x  1000)
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Stability - Buildout w Existing PZ Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 224 

Last Edited By: Rogers, Daniel 

Date: 10/23/2009 

Time: 4:42:37 PM 

File Name: Section M (Stability - Repair Design-TVABuildout).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Buildout\ 

Last Solved Date: 10/23/2009 

Last Solved Time: 4:44:38 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Buildout w Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 

Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 
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Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 
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Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

RipRap 
Model: Mohr-Coulomb 

Unit Weight: 135 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (37.378, 396.03165) ft 

Left-Zone Right Coordinate: (101, 399.8229) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (106.1173, 401.84614) ft 

Right-Zone Right Coordinate: (236, 422.94773) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (0, 396.66) ft 

Right Coordinate: (966.79, 588.92493) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

0 387

35.5 387

53.5 394.1

80 394.1

130 395

225 400

966.79 401
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.6 (100.123, 424.876) 30.85641 (135.599, 411.003) (76.1043, 395.998)

2 32075 1.6 (100.123, 424.876) 36.981 (134.401, 410.997) (77.0226, 395.998)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 77.0782 395.5261 -88.989943 112.0135 87.51454 0

2 Optimized 79.026065 394.5817 -30.056279 336.03589 262.54001 0

3 Optimized 80.009415 394.1049
-

0.29541493
449.13161 350.90007 0

4 Optimized 80.080805 394.0703 1.9417208 455.78156 354.57854 0

5 Optimized 80.28001 393.9737 8.1951896 367.71311 145.25467 0

6 Optimized 80.44257 393.8949 13.295973 375.39586 146.29785 0

7 Optimized 80.7063 393.76185 21.894046 393.61387 150.18456 0

8 Optimized 81.0007 393.61275 31.530143 410.20409 152.9942 0

9 Optimized 81.1111 393.5568 35.14356 419.0137 155.0936 0

10 Optimized 82.2314 392.9893 71.812211 519.89681 181.03793 0

11 Optimized 84.3632 391.90945 141.5907 713.18426 230.93879 0

12 Optimized 86.84395 390.8227 212.18896 861.07097 262.16535 0

13 Optimized 89.40718 389.95905 268.96031 976.08393 285.69649 0

14 Optimized 91.91208 389.2679 314.90247 1115.3958 323.42029 0

15 Optimized 94.167885 388.7485 349.84757 1168.0065 330.55768 0

16 Optimized 95.96645 388.45835 369.97028 1241.0104 351.92304 0

17 Optimized 97.765015 388.1682 390.09848 1314.0142 373.28618 0

18 Optimized 99.1925 387.9379 406.07107 1386.4656 396.10511 0

19 Optimized 100.60875 387.8417 413.66688 1379.9405 390.39989 0

20 Optimized 102.69115 387.8159 417.61359 1488.0595 432.48821 0

21 Optimized 104.7898 387.9381 412.34555 1488.3362 434.72844 0

22 Optimized 106.59845 388.2121 397.2796 1551.1474 466.19286 0

23 Optimized 107.9655 388.41925 385.89215 1599.7461 490.42885 0

24 Optimized 109.2739 388.76425 365.83083 1531.4921 470.95771 0

25 Optimized 110.96535 389.31395 333.42761 1562.0792 496.40746 0

26 Optimized 112.6568 389.8637 301.02439 1592.6101 521.83449 0

27 Optimized 114.78635 390.79775 245.13566 1502.2029 507.88815 0

28 Optimized 117.27585 392.0759 168.17245 1500.8388 538.43214 0

29 Optimized 119.72935 393.5197 80.833621 1406.0143 535.40774 0

30 Optimized 121.22905 394.5956 15.385976 1137.3166 647.74695 50

31 Optimized 122.7156 396.07755 -75.420876 1062.1386 613.22602 50

32 Optimized 124.50325 397.85965 -184.61513 968.89483 559.39169 50

33 Optimized 126.12605 399.5689 -289.44995 834.89688 482.02794 50

34 Optimized 128.28735 401.97475 -437.13639 672.23216 388.11342 50
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Slices of Slip Surface: 32075 

35 Optimized 129.5106 403.3824 -523.61215 571.88468 330.17777 50

36 Optimized 129.8212 403.759 -546.75745 545.44086 314.91043 50

37 Optimized 130.90365 405.0716 -625.49505 443.07073 255.807 50

38 Optimized 132.75515 407.3764 -763.24648 256.45616 148.06503 50

39 Optimized 134.6509 409.7944 -907.88284 71.911351 41.518038 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 32075 78.321105 395.04915
-

59.225677
308.3764 240.93005 0

2 32075 79.719575 394.0339 4.1261113 570.35458 442.38616 0

3 32075 79.895265 393.9183 11.339921 416.44559 163.67332 0

4 32075 79.9855 393.8594 15.015337 422.02708 164.44342 0

5 32075 80.20916 393.7163 24.177778 434.93009 165.95471 0

6 32075 80.68151 393.41995 43.201015 461.17928 168.87418 0

7 32075 81.0007 393.22345 55.820359 480.15352 171.44172 0

8 32075 81.1111 393.157 60.090503 489.2666 173.3984 0

9 32075 82.104505 392.6002 95.953075 575.12334 193.59735 0

10 32075 83.982515 391.62025 159.20836 722.91661 227.75292 0

11 32075 85.860525 390.7718 214.26354 848.24113 256.14357 0

12 32075 87.738535 390.04525 261.71073 954.49864 279.90448 0

13 32075 89.61655 389.433 302.0235 1044.2171 299.8657 0

14 32075 91.56915 388.91355 336.62981 1121.5875 317.14348 0

15 32075 93.596335 388.49065 365.29481 1186.9144 331.95585 0

16 32075 95.62352 388.1845 386.67276 1237.8738 343.90754 0

17 32075 97.650705 387.99225 400.94776 1275.461 353.32628 0

18 32075 100.08055 387.9227 408.01383 1338.2868 375.85467 0

19 32075 102.4978 387.9855 406.81547 1414.8044 407.25398 0

20 32075 104.4998 388.16925 397.59347 1468.4701 432.66223 0

21 32075 106.5018 388.46395 381.45423 1507.957 455.13667 0

22 32075 108.57375 388.8908 357.14967 1536.3749 476.43793 0

23 32075 110.7156 389.4626 323.87206 1552.3315 496.32982 0

24 32075 112.8574 390.1759 281.76854 1551.467 512.9915 0

25 32075 114.99925 391.03975 230.27262 1533.1847 526.41067 0

26 32075 116.8767 391.9206 177.41747 1503.2653 535.67731 0

27 32075 118.4897 392.79225 124.83657 1465.1967 541.54066 0

28 32075 120.1027 393.77195 65.51068 1415.3207 545.35865 0

29 32075 121.3103 394.5704 17.046899 1298.1594 739.65065 50

30 32075 122.83085 395.72275
-

53.151361
1205.0672 695.74588 50

31 32075 124.899 397.45175
-

158.71867
1057.929 610.79557 50

32 32075 126.79635 399.29805
-

271.79775
892.20345 515.1139 50
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33 32075 128.6937 401.44405
-

403.58119
708.79887 409.22522 50

34 32075 129.8212 402.84175
-

489.51854
591.74457 341.64389 50

35 32075 131.1002 404.77845
-

606.57301
416.20575 240.2965 50

36 32075 133.3006 408.7356
-

846.25342
110.13184 63.584647 50
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Alluvial (Granular)

Alluvial (Granular)

Fly Ash (Sluiced)
Divider Dike

Fly Ash / Bottom Ash (Sluiced)

Alluvial (Clay)

Bottom Ash

Bottom Ash

Fly Ash (Stacked)

1.0

File Name: Section A_Extended.gsz

Calculated Factor of Safety: 1.0

Date Saved: 10/22/2009

Last Solved on 10/22/2009 at 11:01:40 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Fly Ash Stack

Tennessee Valley Authority (TVA)

Material Type

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Bottom Ash      

Divider Dike      

Analysis Name: Stability - Existing Condition (Shallow Failure)

Cohesion

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

Friction Angle

30 °     

32 °     

32 °     

22 °     

22 °     

30 °     

35 °     

Unit Weight

121 pcf     

130 pcf     

100 pcf     

100 pcf     

100 pcf     

100 pcf     

130 pcf     

Distance (ft)
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Alluvial (Granular)

Alluvial (Granular)

Fly Ash (Sluiced)
Divider Dike

Fly Ash / Bottom Ash (Sluiced)

Alluvial (Clay)

Bottom Ash

Bottom Ash
Fly Ash (Stacked)

1.7

File Name: Section A_Extended.gsz

Calculated Factor of Safety: 1.7

Date Saved: 5/18/2010

Last Solved on 5/18/2010 at 9:55:00 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Bottom Ash      

Divider Dike      

Analysis Name: Stability - Existing Condition with Rapid Drawdown

Cohesion

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

Friction Angle

30 °     

32 °     

32 °     

22 °     

22 °     

30 °     

35 °     

Unit Weight

121 pcf     

130 pcf     

100 pcf     

100 pcf     

100 pcf     

100 pcf     

130 pcf     

Distance (ft)

-225 -175 -125 -75 -25 25 75 125 175 225 275 325 375 425 475 525
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Stability - Existing Condition with Rapid 

Drawdown 
Report generated using GeoStudio 2007, version 7.15. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 255 

Last Edited By: Rogers, Daniel 

Date: 5/18/2010 

Time: 9:54:07 AM 

File Name: Section A_Extended.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 5/18/2010 

Last Solved Time: 9:55:00 AM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Rapid Drawdown 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

Tension Crack 



Tension Crack Option: (none) 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 

Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 20 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 



Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Divider Dike 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-115.57435, 365.12621) ft 

Left-Zone Right Coordinate: (-14.24004, 373) ft 

Left-Zone Increment: 20 

Right Projection: Range 

Right-Zone Left Coordinate: (49, 389.12344) ft 

Right-Zone Right Coordinate: (150, 388.11207) ft 

Right-Zone Increment: 40 

Radius Increments: 30 



Slip Surface Limits 
Left Coordinate: (-200, 378.17346) ft 

Right Coordinate: (500, 408.84049) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

 
X (ft) Y (ft) 

 
-200 365 

 
2.55408 365 

 
46.85 387 

 
112.5 387 

 
132 387 

 
417 394.47 

 
500 394.47 

Regions 

 
Material Points Area (ft²) 

Region 

1 
Alluvial (Granular) 1,2,3,4 19180 

Region 

2 
Alluvial (Granular) 4,3,5,6 4550 

Region 

3 
Fly Ash (Sluiced) 7,8,60,20,21,22,23,24,25,26,27,28,29,30,31,32 13745.485 

Region 

4 
Divider Dike 33,7,32,34,35,36,44,45,59 4743.6159 

Region 

5 

Fly Ash / Bottom Ash 

(Sluiced) 
51,52,53,54,55,56,57,58,33,59 2725.0786 

Region 

6 
Alluvial (Clay) 58,6,5,8,7,33 11481.079 

Region 

7 
Bottom Ash 45,46,47,48,49,50,51,59 703.64671 

Region 

8 
Bottom Ash 36,37,38,39,40,41,42,43,44 140.63663 



Region 

9 
Fly Ash (Stacked) 60,9,10,11,12,13,14,15,16,17,18,19,20 1950.1592 

Points 

 
X (ft) Y (ft) 

Point 1 -200 302.596 

Point 2 500 302.596 

Point 3 500 329.996 

Point 4 -200 329.996 

Point 5 500 336.496 

Point 6 -200 336.496 

Point 7 177.35321 352.9001 

Point 8 500 352.896 

Point 9 500 408.84049 

Point 10 424.54156 407 

Point 11 407.45694 404 

Point 12 372.75093 401.71589 

Point 13 353.49765 399.74176 

Point 14 342.15171 398.22744 

Point 15 335.72485 397.46477 

Point 16 329.59964 396.75803 

Point 17 324.62229 396 

Point 18 318.84971 395.16639 

Point 19 311.11578 394 

Point 20 306.41582 392 

Point 21 303.37898 391.83615 

Point 22 296.64966 391.47162 

Point 23 287.88242 391 

Point 24 270.02468 390.37161 

Point 25 244.64276 390 

Point 26 239.00788 389.13074 

Point 27 177.72084 388.01295 

Point 28 150.92636 388 

Point 29 142.66019 389 

Point 30 135.12957 389 



Point 31 127.843 385.40673 

Point 32 112.25926 385.445 

Point 33 -26.19269 352.896 

Point 34 110.25353 386 

Point 35 104.82527 388 

Point 36 101.26774 389.48724 

Point 37 100.05725 390 

Point 38 96.55264 390.996 

Point 39 92.82196 391.996 

Point 40 81.04847 392.8415 

Point 41 75.34198 392.996 

Point 42 67.45291 392.50526 

Point 43 59.77612 391.996 

Point 44 47.94316 388.84172 

Point 45 44.00037 387.99019 

Point 46 32.30678 387.65592 

Point 47 9.17621 387 

Point 48 2.55373 386 

Point 49 0 384.23 

Point 50 -11.39509 374.27184 

Point 51 -33.91119 364.20596 

Point 52 -73.45174 364.37631 

Point 53 -83.12295 364.95495 

Point 54 -118.37511 365.14099 

Point 55 -171.03472 371.07123 

Point 56 -176.83063 376.61401 

Point 57 -200 378.17346 

Point 58 -200 352.896 

Point 59 0 366 

Point 60 500 394.5 

Critical Slip Surfaces 

 

Slip 

Surface 
FOS Center (ft) Radius (ft) Entry (ft) Exit (ft) 

1 Optimized 1.7 (-25.184, 55.13136 (50.2919, (-66.5258, 



448.842) 389.468) 364.346) 

2 11453 1.7 
(-25.184, 

448.842) 
95.235 (49, 389.123) 

(-69.1393, 

364.358) 

Slices of Slip Surface: Optimized 

 

Slip 

Surface 
X (ft) Y (ft) PWP (psf) 

Base 

Normal 

Stress (psf) 

Frictional 

Strength 

(psf) 

Cohesi

ve 

Strengt

h (psf) 

1 
Optimiz

ed 
-64.123795 363.65865 83.701827 123.57461 16.10965 0 

2 
Optimiz

ed 
-59.31975 362.2829 169.54688 281.64093 45.288936 0 

3 
Optimiz

ed 
-54.66011 360.9059 255.46041 443.68771 76.048765 0 

4 
Optimiz

ed 
-50.144875 359.5277 341.46118 603.53052 105.88289 0 

5 
Optimiz

ed 
-45.62964 358.1495 427.46195 763.35215 135.70845 0 

6 
Optimiz

ed 
-41.00681 356.71255 517.14581 934.80097 168.74364 0 

7 
Optimiz

ed 
-36.276395 355.2168 610.46869 1109.1918 201.49722 0 

8 
Optimiz

ed 
-33.023105 354.18805 674.66589 1252.2761 233.36967 0 

9 
Optimiz

ed 
-31.66741 353.75935 701.41222 1344.8348 259.95958 0 

10 
Optimiz

ed 
-28.515885 353.26645 732.1679 1451.0505 290.44744 0 

11 
Optimiz

ed 
-24.09951 352.9183 753.89864 1702.78 664.4139 0 

12 
Optimiz

ed 
-20.634595 352.9121 754.27383 1936.0898 827.51642 0 

13 
Optimiz

ed 
-18.184575 352.9077 754.56631 2101.0655 942.82887 0 

14 
Optimiz

ed 
-15.94903 353.11775 741.44252 2050.5729 916.66293 0 

15 
Optimiz

ed 
-12.91307 353.5404 715.08244 2180.0896 1025.8091 0 



16 
Optimiz

ed 
-10.452355 353.88295 693.71814 2325.8416 1142.8252 0 

17 
Optimiz

ed 
-7.9451475 354.5122 654.42738 2274.4618 1134.3603 0 

18 
Optimiz

ed 
-4.8162025 355.5082 592.30109 2445.4613 1297.5968 0 

19 
Optimiz

ed 
-2.625281 356.30355 542.65746 2359.2956 1272.0237 0 

20 
Optimiz

ed 
-0.999416 357.07535 494.48411 2410.2315 1341.4208 0 

21 
Optimiz

ed 
1.05552 358.05085 433.62384 2458.8564 1418.0831 0 

22 
Optimiz

ed 
2.332385 358.67585 394.6369 2375.9416 1387.3245 0 

23 
Optimiz

ed 
2.553905 358.7999 386.89397 2377.0795 1393.5429 0 

24 
Optimiz

ed 
4.2096125 359.7271 380.32703 2320.8302 1358.755 0 

25 
Optimiz

ed 
7.5206775 361.5813 367.25683 2208.3632 1289.1566 0 

26 
Optimiz

ed 
9.359405 362.611 359.98986 2144.1269 1249.2662 0 

27 
Optimiz

ed 
11.62442 363.91445 348.84582 2025.2322 1173.8184 0 

28 
Optimiz

ed 
15.461105 366.15315 328.04117 1836.9913 1056.5783 0 

29 
Optimiz

ed 
18.97083 368.2288 307.31787 1674.4912 957.3051 0 

30 
Optimiz

ed 
22.412235 370.2756 286.23459 1509.0727 856.24047 0 

31 
Optimiz

ed 
25.78533 372.29365 264.83886 1350.9072 760.47321 0 

32 
Optimiz

ed 
29.88933 374.76455 237.85167 1153.4364 641.0993 0 

33 
Optimiz

ed 
34.42488 377.50725 207.2717 938.36853 511.91952 0 

34 
Optimiz

ed 
38.40733 380.0366 172.86511 715.95014 380.27223 0 



35 
Optimiz

ed 
42.136025 382.53365 132.60531 519.119 270.6398 0 

36 
Optimiz

ed 
44.830815 384.33835 103.51017 383.17923 195.82639 0 

37 
Optimiz

ed 
46.25563 385.4815 76.330395 264.1787 131.5328 0 

38 
Optimiz

ed 
47.32157 386.53425 29.062105 186.49265 110.23406 0 

39 
Optimiz

ed 
47.86815 387.0741 -4.6226869 145.70925 102.02672 0 

40 
Optimiz

ed 
48.811185 388.00545 -62.741572 84.581655 59.224713 0 

41 
Optimiz

ed 
49.98554 389.16525 -135.1094 14.637432 8.4509253 0 

Slices of Slip Surface: 11453 

 

Slip 

Surfac

e 

X (ft) Y (ft) PWP (psf) 
Base Normal 

Stress (psf) 

Frictional 

Strength 

(psf) 

Cohesi

ve 

Strengt

h (psf) 

1 11453 -67.182135 363.39575 100.10361 168.88988 27.791456 0 

2 11453 -63.267905 361.5797 213.42581 387.84684 70.47067 0 

3 11453 -59.353675 359.9731 313.66949 570.84796 103.90684 0 

4 11453 -55.439445 358.5647 401.55574 722.66468 129.73643 0 

5 11453 -51.525215 357.34535 477.65826 846.94976 149.20345 0 

6 11453 -47.61099 356.3076 542.41466 946.55654 163.28392 0 

7 11453 -43.696765 355.44535 596.20903 1023.7373 172.73265 0 

8 11453 -39.782535 354.75375 639.37415 1080.2661 178.13192 0 

9 11453 -35.868305 354.2291 672.10682 1117.6394 180.00684 0 

10 11453 -33.023105 353.93475 690.48908 1155.0795 187.70671 0 

11 11453 -30.293475 353.76245 701.22375 1263.6072 227.21764 0 

12 11453 -26.61038 353.6359 709.10665 1434.2035 292.95814 0 

13 11453 -21.835485 353.7116 704.38982 1702.988 699.22599 0 

14 11453 -17.025375 353.9763 687.87858 1924.6267 865.98033 0 

15 11453 -13.27185 354.37435 663.028 2061.3235 979.09704 0 

16 11453 -9.0460255 355.01505 623.05989 2279.5744 1159.9039 0 

17 11453 -4.3478965 355.946 564.98008 2562.4836 1398.6671 0 



18 11453 -0.999416 356.7353 515.72906 2734.6028 1553.6721 0 

19 11453 1.276865 357.3671 476.29616 2812.5999 1635.8975 0 

20 11453 2.553905 357.73655 453.23026 2843.6905 1673.8183 0 

21 11453 4.2096125 358.2739 471.03171 2795.4814 1627.5972 0 

22 11453 7.5206775 359.41665 502.33268 2694.1029 1534.6941 0 

23 11453 11.10376 360.81675 525.99292 2549.2658 1416.7109 0 

24 11453 14.958855 362.50765 539.97984 2360.6036 1274.8145 0 

25 11453 18.81395 364.40835 540.84195 2156.3517 1131.1921 0 

26 11453 22.669045 366.53345 527.70768 1936.3185 986.31993 0 

27 11453 26.52414 368.9009 499.44754 1699.7682 840.4736 0 

28 11453 30.379235 371.53305 454.6816 1446.0038 694.13125 0 

29 11453 34.25571 374.47615 391.16413 1172.4703 547.0765 0 

30 11453 38.153575 377.7708 306.38985 878.00984 400.25263 0 

31 11453 42.05144 381.45215 197.4715 562.64757 255.69904 0 

32 11453 45.425185 384.97175 82.405016 283.50339 140.8106 0 

33 11453 47.04467 386.77345 14.136023 149.59617 94.850217 0 

34 11453 47.59125 387.41695 -26.016455 104.53687 73.197501 0 

35 11453 48.361855 388.3429 -83.791678 44.865152 31.414918 0 

36 11453 48.890275 388.98765 -124.02878 6.4892719 3.7465829 0 

 



Stability - Existing Condition (Shallow 

Failure) 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 242 

Last Edited By: Rogers, Daniel 

Date: 10/22/2009 

Time: 10:57:01 AM 

File Name: Section A_Extended.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/22/2009 

Last Solved Time: 11:01:40 AM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition (Shallow Failure) 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 15 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Divider Dike 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-52, 364.28389) ft 

Left-Zone Right Coordinate: (-25, 368.18973) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (-2, 382.4822) ft 

Right-Zone Right Coordinate: (41, 387.90442) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-200, 378.17346) ft 

Right Coordinate: (500, 408.84049) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-200 384.23

2.55408 384.23

40 384.23

112.5 384.23

132 384.23

417 394.47

500 394.47

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.0 (-23.106, 402.391) 33.07378 (13.6553, 387.127) (-39.0712, 364.228)

2 28478 1.1 (-23.106, 402.391) 40.515 (14.4323, 387.149) (-36.6826, 364.218)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized
-

38.211195
364.0738 1257.7447 1285.6704 11.282723 0

2 Optimized -36.49119 363.76505 1277.0294 1318.1741 16.62352 0

3 Optimized -34.77119 363.45635 1296.257 1350.6206 21.964318 0

4 Optimized -33.84751 363.29055 1306.6132 1424.237 47.523093 0

5 Optimized
-

32.757935
363.2208 1310.9805 1427.617 47.124201 0

6 Optimized -30.70614 363.10425 1318.2308 1473.9894 62.930566 0

7 Optimized -28.84675 363.04285 1322.0819 1500.2472 71.983422 0

8 Optimized -27.17977 363.0366 1322.4419 1528.0817 83.083896 0

9 Optimized
-

25.253375
363.08035 1319.76 1544.4127 90.76556 0

10 Optimized -23.06756 363.17405 1313.9094 1569.8718 103.41549 0

11 Optimized
-

20.880905
363.3036 1305.8089 1583.6454 112.25324 0

12 Optimized
-

18.693415
363.469 1295.5068 1601.5145 123.63512 0

13 Optimized
-

16.575525
363.658 1283.6974 1608.5187 131.23633 0

14 Optimized -14.52724 363.87055 1270.4403 1619.202 140.90886 0

15 Optimized
-

12.478955
364.0831 1257.1833 1629.9339 150.601 0

16 Optimized -11.42495 364.19495 1250.1922 1612.3919 146.33817 0

17 Optimized
-

10.285555
364.4073 1236.9323 1644.0598 164.4902 0

18 Optimized -8.126784 364.8947 1206.5453 1631.9597 171.87857 0

19 Optimized -5.975869 365.46995 1170.6378 1633.5877 187.04393 0

20 Optimized -4.17563 366.2311 1123.1033 1478.8201 205.37321 0
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Slices of Slip Surface: 28478 

21 Optimized -2.77851 367.1641 1064.8886 1426.7364 208.91294 0

22 Optimized -1.039975 368.4299 985.93262 1330.3458 198.84701 0

23 Optimized 0.35442 369.5016 919.05822 1276.2678 206.23504 0

24 Optimized 1.631285 370.8223 836.65409 1154.0785 183.26506 0

25 Optimized 2.553905 371.8708 771.21065 1106.9414 193.83425 0

26 Optimized 3.20815 372.61435 724.80381 1052.5386 189.21774 0

27 Optimized 4.59075 374.27635 621.08676 912.3118 168.13885 0

28 Optimized 6.04781 376.11365 506.45608 778.06426 156.81306 0

29 Optimized 7.456115 377.94595 392.12277 634.79017 140.10409 0

30 Optimized 8.65605 379.6169 287.85933 502.54699 123.94998 0

31 Optimized 9.83831 381.33815 180.45047 373.19747 111.28254 0

32 Optimized 11.162515 383.26605 60.14873 224.54015 94.911432 0

33 Optimized 11.92235 384.3723
-

8.8786697
142.84891 82.473856 0

34 Optimized 12.837705 385.8208
-

99.265615
64.613174 37.304434 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 28478
-

35.989735
363.9855 1263.287 1316.5169 21.506284 0

2 28478 -34.60404 363.548 1290.544 1358.0121 27.258889 0

3 28478
-

33.045185
363.1237 1317.0083 1467.7395 60.899328 0

4 28478
-

31.313175
362.72535 1341.8971 1532.0944 76.844683 0

5 28478 -29.58117 362.40595 1361.8167 1586.3164 90.703769 0

6 28478
-

27.849165
362.1636 1376.9464 1631.0169 102.65115 0

7 28478
-

26.117155
361.99695 1387.3695 1666.6743 112.84648 0

8 28478
-

24.385145
361.90505 1393.0639 1693.721 121.47336 0

9 28478 -22.65314 361.8874 1394.1907 1712.3564 128.54731 0

10 28478
-

20.921135
361.9439 1390.6329 1722.9411 134.26126 0

11 28478
-

19.189125
362.07485 1382.4551 1725.4686 138.58643 0

12 28478
-

17.457115
362.28095 1369.6163 1720.1388 141.62029 0

13 28478 -15.72511 362.5634 1351.9704 1707.0082 143.44455 0

14 28478
-

13.993105
362.9239 1329.5012 1686.0525 144.0561 0

15 28478
-

12.261095
363.36455 1301.9812 1657.1125 143.48236 0

-
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16 28478 10.488478 363.9024 1268.4338 1649.4251 153.93048 0

17 28478 -8.675254 364.54535 1228.3447 1621.9901 159.04307 0

18 28478
-

6.8620305
365.288 1181.9749 1584.3193 162.55767 0

19 28478 -4.962849 366.1823 1126.1818 1511.4237 222.41952 0

20 28478
-

2.9777095
367.2482 1059.659 1442.2676 220.89913 0

21 28478 -0.99257 368.4637 983.83278 1359.0422 216.62726 0

22 28478 1.276865 370.0741 883.34302 1279.9549 228.984 0

23 28478 2.553905 371.03765 823.21087 1244.3016 243.11686 0

24 28478 3.381846 371.75345 778.52375 1181.9049 232.8922 0

25 28478 5.0373785 373.2691 683.96405 1050.9861 211.90028 0

26 28478 6.692911 374.9686 577.90228 905.93515 189.38986 0

27 28478 8.3484435 376.88915 458.07677 744.3272 165.26676 0

28 28478 10.159735 379.3289 305.82829 536.26392 133.04208 0

29 28478 12.126785 382.4888 108.65013 271.25653 93.880851 0

30 28478 13.77129 385.6895
-

91.073664
61.764321 35.659648 0
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Bedrock

Bottom Ash Fly Ash (Stacked)

Alluvial (Clay)

Divider Dike
Fly Ash (Sluiced)

Fly Ash / Bottom Ash (Sluiced)

Alluvial (Granular)

Bottom Ash

1.3

File Name: Section B_Extended.gsz

Calculated Factor of Safety: 1.3

Date Saved: 10/26/2009

Last Solved on 10/26/2009 at 8:57:36 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Bottom Ash      

Divider Dike      

Bedrock      

Analysis Name: Stability - Existing Condition with Triger at FS = 1.3

Cohesion

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

Friction Angle

30 °     

32 °     

32 °     

22 °     

22 °     

30 °     

35 °     

Unit Weight

121 pcf     

130 pcf     

100 pcf     

100 pcf     

100 pcf     

100 pcf     

130 pcf     
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Stability - Existing Condition with Triger at 

FS = 1.3 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 223 

Last Edited By: Rogers, Daniel 

Date: 10/26/2009 

Time: 8:56:53 AM 

File Name: Section B_Extended.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/26/2009 

Last Solved Time: 8:57:36 AM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Triger at FS = 1.3 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Auto-Search 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Divider Dike 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Limits 
Left Coordinate: (-200, 370.55929) ft 

Right Coordinate: (499.99988, 399.9474) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

-200 384

2.55408 384

9 384

50 384

93 384.5

Page 3 of 6Stability - Existing Condition with Triger at FS = 1.3

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

112.5 384.5

210 385

417 394.47

500 394.46785

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.3 (-53.323, 559.433) 38.99783 (40.3309, 387.831) (-40.8313, 363.185)

2 303 1.9 (-53.323, 559.433) 197.494 (48.0705, 389.953) (-32.7931, 363.009)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 Optimized
-

39.020975
362.35005 1350.9511 1388.5465 15.189523 0

2 Optimized -36.18502 361.0422 1432.564 1530.5799 39.600998 0

3 Optimized -34.13382 360.09625 1491.5772 1638.8224 59.490929 0

4 Optimized -32.10934 359.16265 1549.8407 1812.1627 105.98497 0

5 Optimized
-

29.461285
358.59015 1585.5798 1889.3682 122.73846 0

6 Optimized -26.16294 358.36645 1599.5245 2006.9754 164.62084 0

7 Optimized
-

23.234245
358.51625 1590.1985 2019.6776 173.52084 0

8 Optimized
-

20.675195
359.03955 1557.5415 2035.719 193.19623 0

9 Optimized
-

18.116145
359.5628 1524.8846 2051.722 212.85615 0

10 Optimized
-

16.818405
359.82815 1508.3181 2059.8486 222.83279 0

11 Optimized -15.14407 360.51795 1465.2727 1991.0449 212.42575 0

12 Optimized
-

11.831835
361.8901 1379.6708 1941.9821 227.18849 0

13 Optimized -9.68392 362.7799 1324.1786 1901.7339 233.34748 0

14 Optimized -8.177095 363.75125 1263.5137 1726.9343 267.55602 0

15 Optimized -6.147045 365.2865 1167.7257 1611.0693 255.96457 0

16 Optimized -3.980535 366.8948 1067.3468 1494.7415 246.75641 0

17 Optimized
-

1.7685609
368.49465 967.53541 1377.1766 236.50648 0

18 Optimized 0.0787391 369.817 885.00605 1292.1905 235.08804 0

19 Optimized 1.709815 370.98455 812.16245 1214.8486 232.49097 0

20 Optimized 2.794945 371.76135 763.69972 1151.6262 223.96947 0

21 Optimized 3.59863 372.31135 729.37778 1114.1745 222.16248 0

22 Optimized 4.5628 372.97335 688.06759 1054.4922 211.55534 0

23 Optimized 5.518845 373.61805 647.83688 1011.0876 209.72288 0

24 Optimized 7.364685 374.81685 573.02198 909.74222 194.40552 0
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Slices of Slip Surface: 303 

25 Optimized 8.827915 375.7491 514.8596 843.88487 189.96283 0

26 Optimized 10.24764 376.5219 466.63163 777.2266 179.32209 0

27 Optimized 12.74292 377.88015 381.87271 660.08471 160.62577 0

28 Optimized 15.2382 379.2384 297.12436 542.94282 141.92335 0

29 Optimized 17.68854 380.46095 220.83705 446.74315 130.42695 0

30 Optimized 20.093945 381.5478 153.01862 353.1097 115.52264 0

31 Optimized 22.0626 382.366 101.96125 290.43657 108.81628 0

32 Optimized 24.72312 383.3204 42.408964 208.79559 96.063362 0

33 Optimized 27.17318 384.19925
-

12.434201
135.16983 78.040336 0

34 Optimized 29.02095 384.7452
-

46.503007
97.531499 56.309837 0

35 Optimized 31.605515 385.4386 -89.76605 43.722692 25.243308 0

36 Optimized 33.27453 385.889
-

117.87218
8.7097324 5.0285664 0

37 Optimized 35.321175 386.45235
-

153.02333
0.49133283 0.28367114 0

38 Optimized 38.66101 387.37165
-

210.38976
0.16377665 0.094556491 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 303
-

31.463365
363.15655 1300.6334 1363.9778 36.571882 0

2 303
-

28.803955
363.471 1281.0133 1402.9097 70.37694 0

3 303
-

26.144545
363.82215 1259.09 1437.6777 103.10767 0

4 303 -23.48514 364.21015 1234.885 1468.3542 134.79349 0

5 303
-

20.825735
364.6352 1208.3477 1494.9033 165.44295 0

6 303
-

18.166325
365.09755 1179.5043 1517.2931 195.02248 0

7 303
-

15.171395
365.666 1144.0337 1537.2704 227.03533 0

8 303
-

11.840945
366.35165 1101.2654 1553.5551 261.12958 0

9 303 -8.992264 366.982 1061.9232 1544.406 278.56156 0

10 303 -6.625352 367.5426 1026.9332 1518.1501 283.60422 0

11 303 -4.25844 368.13415 990.04593 1488.8339 287.9754 0

12 303
-

1.8915279
368.7569 951.17159 1456.4127 291.70107 0

13 303 0.0787391 369.2971 917.4615 1444.6531 304.37423 0

14 303 1.709815 369.76305 888.36688 1431.3178 313.47285 0

15 303 4.31381 370.54495 839.58821 1371.5937 307.15354 0

16 303 7.53677 371.5559 776.51705 1288.257 295.45318 0
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17 303 10.382855 372.50115 717.51061 1204.1105 280.93856 0

18 303 13.148565 373.4667 657.28591 1118.084 266.04191 0

19 303 15.914275 374.4787 594.14584 1027.9881 250.47895 0

20 303 18.679985 375.53785 528.05325 933.68865 234.19371 0

21 303 21.445695 376.64495 458.94725 835.20099 217.2302 0

22 303 23.850385 377.6444 396.59383 746.2821 201.89262 0

23 303 25.89406 378.52565 341.6016 667.90078 188.38892 0

24 303 28.59974 379.74075 265.77905 554.93458 202.46888 0

25 303 31.96742 381.3147 167.56386 418.78914 175.90983 0

26 303 35.305775 382.9519 65.403358 308.4636 170.19262 0

27 303 37.17097 383.8914 6.777086 262.73417 179.22308 0

28 303 38.79421 384.7449
-

46.479881
225.69904 158.03617 0

29 303 41.619335 386.26425
-

141.28729
160.04656 112.06581 0

30 303 44.291555 387.7549
-

234.30669
97.985495 56.571952 0

31 303 46.810865 389.2121
-

325.23632
33.166489 19.148682 0
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Alluvial (Clay)

Fly Ash (Sluiced)

Fly Ash / Bottom Ash (Sluiced)

Fly Ash (Sluiced)

Bottom Ash

Dike 1 (Clay)

Dike 2 (Fat Clay)

Alluvial (Granular)

1.5

File Name: Section C.gsz

Calculated Factor of Safety: 1.5

Date Saved: 11/12/2009

Last Solved on 11/12/2009 at 1:33:44 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Fat Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Bottom Ash      

Analysis Name: Stability - Existing Condition with Triger at FS = 1.5

Cohesion

100 psf     

200 psf     

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

Friction Angle

25 °     

19 °     

30 °     

32 °     

22 °     

22 °     

35 °     

Unit Weight

124 pcf     

127 pcf     

121 pcf     

130 pcf     
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100 pcf     

105 pcf     
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 349 

Last Edited By: Rogers, Daniel 

Date: 11/12/2009 

Time: 1:22:35 PM 

File Name: Section C.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 11/12/2009 

Last Solved Time: 1:24:28 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 2000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-20, 359.13643) ft 

Left-Zone Right Coordinate: (20, 366.52849) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (90, 389.57657) ft 

Right-Zone Right Coordinate: (130, 391.28201) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-82.79061, 356.76744) ft 

Right Coordinate: (500, 404.96392) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-82.79062 359.891

0 359.891

63.7 372

104 383

138.58701 387.003

249.7 389

500 389

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.5 (25.081, 477.794) 58.45157 (110.606, 394.003) (-4.71314, 359.713)

2 24842 1.5 (25.081, 477.794) 120.622 (111.85, 394.003) (-0.328497, 359.879)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized
-

2.3565715
358.5788 81.881027 293.39905 98.632473 100

2 Optimized 0.28841 357.3056 164.7534 558.18082 183.45822 100

3 Optimized 1.94251 356.9037 209.45109 676.83969 217.94688 100

4 Optimized 3.792395 356.64855 247.31513 799.74485 257.60221 100

5 Optimized 6.03891 356.68555 271.65048 882.8357 285.00035 100

6 Optimized 9.56355 356.74365 309.8336 957.81191 302.15725 100

7 Optimized 13.08819 356.80175 348.01672 1032.7881 319.31415 100

8 Optimized 17.423405 356.8732 394.98781 1169.0497 360.95097 100

9 Optimized 21.51856 356.9539 438.51858 1318.1169 410.16344 100

10 Optimized 24.634415 357.03235 470.57827 1433.7221 449.12135 100

11 Optimized 28.712195 357.14765 511.76488 1578.9711 497.64643 100

12 Optimized 33.113195 357.28075 555.6681 1758.2338 560.76559 100

13 Optimized 36.946825 357.3967 593.89114 1936.1039 625.88409 100

14 Optimized 38.915255 357.461 613.23644 1929.765 613.90736 100

15 Optimized 41.76589 357.81035 625.25721 2029.8164 654.9567 100

16 Optimized 46.7159 358.59925 634.74324 2089.7568 678.48394 100

17 Optimized 50.296935 359.34155 630.90381 2127.948 698.08319 100

18 Optimized 53.722485 360.0792 625.50659 2080.61 678.52588 100

19 Optimized 57.71349 360.96165 617.77552 2039.5816 662.99905 100

20 Optimized 61.704495 361.84415 610.04446 1998.5531 647.47222 100

21 Optimized 63.730635 362.29215 606.2955 1977.6914 639.49243 100

22 Optimized 65.073305 362.589 610.65254 2007.1421 651.19377 100

23 Optimized 68.77822 363.55765 613.29443 2011.8823 652.17225 100

24 Optimized 74.003875 365.30785 593.09235 1969.6556 641.90201 100

25 Optimized 78.660515 367.25015 551.20723 1880.9081 620.04969 100

26 Optimized 82.308245 368.99145 504.67128 1853.6446 629.03658 100
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Slices of Slip Surface: 24842 

27 Optimized 85.618825 370.81145 447.48671 1682.3482 575.82538 100

28 Optimized 88.59226 372.7101 379.65649 1611.1733 574.2657 100

29 Optimized 90.31644 373.81105 340.32831 1569.9079 573.36236 100

30 Optimized 92.17247 375.2851 279.96295 1387.9732 516.67366 100

31 Optimized 95.409615 377.9299 170.0614 1257.0463 506.86939 100

32 Optimized 97.85593 379.9286 87.011435 1165.1889 371.24627 200

33 Optimized 99.28884 381.2421 29.453852 982.1554 328.04145 200

34 Optimized 100.4392 382.4533
-

26.534135
913.33458 314.48632 200

35 Optimized 102.4922 384.61495
-

126.45492
744.14664 256.23024 200

36 Optimized 105.13865 387.4015
-

266.43108
501.41237 172.65012 200

37 Optimized 108.44155 391.3017 -485.9471 134.62964 46.356701 200

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 24842
-

0.16424835
359.84345 2.9670164 46.291445 20.202513 100

2 24842 2.138295 359.39395 56.38019 343.28557 133.78618 100

3 24842 6.03891 358.6978 146.08581 705.13074 260.68693 100

4 24842 9.56355 358.1874 219.74689 848.71897 293.2945 100

5 24842 13.08819 357.78265 286.79949 974.00031 320.44701 100

6 24842 16.893745 357.4675 351.61845 1126.1703 361.17945 100

7 24842 20.980215 357.25895 413.10086 1300.7382 413.91209 100

8 24842 25.06668 357.18915 465.92803 1451.4246 459.54458 100

9 24842 29.153145 357.25795 510.10101 1579.3639 498.60548 100

10 24842 33.139005 357.45705 544.97431 1702.4637 539.74616 100

11 24842 37.02425 357.78045 570.86365 1821.4927 583.17792 100

12 24842 40.616875 358.1881 588.05888 1918.1556 620.23427 100

13 24842 43.91688 358.6633 597.54582 1995.7504 651.99349 100

14 24842 47.216885 359.23225 601.18653 2059.4407 679.99508 100

15 24842 50.72103 359.94365 598.36249 2052.319 677.99107 100

16 24842 54.42931 360.8122 588.14698 1975.8349 647.08949 100

17 24842 58.137585 361.8058 570.13394 1886.7792 613.96179 100

18 24842 61.84586 362.92765 544.12565 1785.1667 578.70694 100

19 24842 63.730635 363.53145 528.95697 1730.6709 560.3684 100

20 24842 65.641105 364.2131 518.96211 1726.1915 562.94031 100

21 24842 69.40078 365.62715 494.7665 1710.3717 566.84603 100

22 24842 73.160455 367.18705 461.47001 1677.5916 567.08679 100

23 24842 76.920125 368.89905 418.66598 1627.7132 563.78797 100

24 24842 80.679795 370.7705 365.919 1560.4959 557.04038 100

25 24842 84.43947 372.80995 302.70854 1475.6636 546.95793 100

26 24842 88.199145 375.02735 228.36851 1372.8401 533.67589 100

Page 5 of 6Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



27 24842 92.34971 377.70805 131.78442 1236.6109 515.18904 100

28 24842 95.95048 380.20005 37.612774 1108.0939 368.59621 200

29 24842 99.13246 382.6066
-

58.357517
970.62924 334.21445 200

30 24842 102.4922 385.30935
-

169.78572
760.20876 261.76087 200

31 24842 105.9625 388.34595
-

319.41208
457.30996 157.46445 200

32 24842 109.88745 392.06175 -522.929 105.49508 36.32487 200
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Alluvial (Clay)

Dike 1 (Clay)

Bottom Ash

Fly Ash (Sluiced)

Fly Ash (Stacked)

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)

1.6

File Name: Section D.gsz

Calculated Factor of Safety: 1.6

Date Saved: 10/11/2009

Last Solved on 10/11/2009 at 12:20:38 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Alluvial (Clay)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Bottom Ash      

Dike 2 (Fat Clay)      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

100 psf     

100 psf     

200 psf     

0 psf     

0 psf     

0 psf     

200 psf     

Friction Angle

25 °     

28 °     

30 °     

32 °     

22 °     

35 °     

19 °     

Unit Weight

124 pcf     

128 pcf     

121 pcf     

100 pcf     
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105 pcf     

127 pcf     
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 312 

Last Edited By: Rogers, Daniel 

Date: 10/11/2009 

Time: 12:18:50 AM 

File Name: Section D.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/11/2009 

Last Solved Time: 12:20:38 AM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (125, 394.002) ft 

Left-Zone Right Coordinate: (250, 400.40648) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (251, 400.73145) ft 

Right-Zone Right Coordinate: (344.34149, 419.42785) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 358.25326) ft 

Right Coordinate: (500, 424.09795) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-50 360

0 360

111 377

144 387

170 387

222 388

500 396

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.610 (221.488, 487.817) 79.63433 (319.792, 422.323) (154.802, 385.369)

2 16198 1.682 (221.488, 487.817) 118.578 (320.258, 422.203) (161.797, 385.358)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 157.5613 384.39865 162.3218 221.60351 23.951369 0

2 Optimized 163.0805 382.45775 283.44397 444.14711 64.928284 0

3 Optimized 167.4687 380.91455 379.72059 640.55222 105.38282 0

4 Optimized 169.54865 380.1831 425.37057 760.39353 135.35806 0

5 Optimized 170.24385 379.93865 440.92912 809.90454 149.07575 0

6 Optimized 171.51305 379.4923 470.27813 1014.2514 219.77947 0

7 Optimized 173.3569 378.956 505.97483 1264.071 306.29075 0

8 Optimized 177.67195 378.0297 568.95301 1518.5036 383.64335 0

9 Optimized 185.1916 376.69505 661.26485 1712.8142 424.85352 0

10 Optimized 190.4879 375.92615 715.58791 1860.5363 462.58919 0

11 Optimized 195.36425 375.407 753.8396 1937.0708 478.05645 0

12 Optimized 203.0199 374.69675 807.34645 2102.8576 523.42047 0

13 Optimized 209.82375 374.17495 848.08233 2204.3644 547.97352 0

14 Optimized 215.32645 373.8832 872.87167 2298.1864 575.86454 0

15 Optimized 219.2696 373.67415 890.66173 2368.0315 596.89615 0

16 Optimized 221.1707 373.5985 897.62836 2370.6523 595.1403 0

17 Optimized 221.94 373.58495 899.44392 2382.2974 599.1117 0

18 Optimized 225.0922 373.5294 908.52079 2424.2849 612.40847 0

19 Optimized 231.3455 373.41925 926.62148 2491.1492 632.11024 0

20 Optimized 237.6677 373.3079 944.91922 2542.7055 645.54757 0

21 Optimized 243.27025 373.2092 961.13268 2625.4593 672.43159 0

22 Optimized 246.34015 373.1551 970.0142 2705.6825 701.25553 0

23 Optimized 247.4331 373.1751 970.74605 2658.3173 681.82306 0

24 Optimized 250.6724 373.3919 963.03644 2743.9814 719.54848 0

25 Optimized 257.28795 374.1544 927.3274 2801.1259 757.06372 0

26 Optimized 262.63505 375.13885 875.51512 2757.4913 760.36775 0
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Slices of Slip Surface: 16198 

27 Optimized 266.34685 376.14335 819.48666 2782.1011 792.94769 0

28 Optimized 270.253 377.20045 760.55231 2822.4437 833.05819 0

29 Optimized 271.98235 377.66845 734.44634 2845.6215 852.97015 0

30 Optimized 273.38285 378.2667 699.61745 2692.2785 805.08731 0

31 Optimized 276.0186 379.40125 633.57489 2685.5349 829.04564 0

32 Optimized 279.26665 380.79935 552.16099 2677.1301 858.54327 0

33 Optimized 284.3286 383.63785 384.1246 2421.4295 823.12461 0

34 Optimized 290.6349 387.70385 141.73229 2282.3728 864.8749 0

35 Optimized 293.99975 389.93065 8.8161715 1768.2799 1099.4349 0

36 Optimized 297.80375 393.9821
-

237.16009
1606.2312 1003.6847 0

37 Optimized 304.3477 401.32245
-

683.45457
1246.3179 778.78585 0

38 Optimized 307.6222 405.28715
-

924.94812
1034.0937 646.17343 0

39 Optimized 310.31575 408.87595
-

1144.0754
840.51854 525.21427 0

40 Optimized 313.5445 413.17785
-

1406.7039
591.85297 369.83078 0

41 Optimized 315.82005 416.41705
-

1604.7469
373.12975 233.15735 0

42 Optimized 318.4773 420.3679
-

1846.5212
128.43446 80.254756 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 16198 163.8183 384.23265 172.68172 256.39297 33.821539 0

2 16198 167.4687 382.27345 294.93575 510.91771 87.262374 0

3 16198 169.54865 381.22 360.67402 670.86603 125.32571 0

4 16198 170.24385 380.88325 381.96916 731.96888 141.40907 0

5 16198 172.33155 379.9263 444.20579 1120.9898 273.43847 0

6 16198 176.68195 378.06295 565.67959 1618.5122 425.37198 0

7 16198 181.69505 376.14655 691.28243 1870.2526 476.33487 0

8 16198 186.70815 374.48415 801.03741 2085.882 519.1109 0

9 16198 191.65285 373.08095 894.52979 2266.5417 554.32881 0

10 16198 196.5292 371.9219 972.70609 2415.9277 583.09937 0

11 16198 201.3562 370.9852 1036.9579 2536.9083 606.0193 0

12 16198 206.1338 370.2616 1087.8341 2631.8968 623.84184 0

13 16198 210.9114 369.73565 1126.3888 2704.1254 637.44695 0

14 16198 215.689 369.4047 1152.7707 2754.7668 647.24844 0

15 16198 220.0389 369.26375 1166.7954 2787.7963 654.92689 0

16 16198 225.0922 369.33385 1170.3135 2801.0915 658.87707 0

17 16198 231.3455 369.6917 1159.2196 2769.9395 650.77307 0

18 16198 237.6677 370.3911 1126.9301 2690.8746 631.8746 0

19 16198 243.27025 371.28305 1081.3418 2629.8774 625.64898 0
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20 16198 246.80465 371.97825 1044.2919 2619.4449 636.4031 0

21 16198 250.6049 372.9031 993.40961 2619.8988 657.14428 0

22 16198 256.0195 374.4135 908.87665 2599.2639 682.96078 0

23 16198 261.4341 376.2069 806.70052 2549.4887 704.13214 0

24 16198 266.34685 378.0774 698.79485 2486.3574 722.22213 0

25 16198 270.253 379.74635 601.66318 2433.2629 740.01431 0

26 16198 273.3542 381.19505 516.85551 2387.5071 755.79231 0

27 16198 276.0186 382.5309 438.26215 2338.9555 767.92997 0

28 16198 279.94035 384.69205 310.45908 2248.4962 783.01783 0

29 16198 285.2561 387.8948 120.15185 2099.2639 799.61316 0

30 16198 288.14885 389.75065 9.5402039 1908.569 1186.6449 0

31 16198 290.8383 391.681 -106.084 1813.084 1132.9406 0

32 16198 295.7475 395.42455
-

330.86611
1629.1651 1018.0154 0

33 16198 300.65665 399.60025
-

582.62147
1420.6316 887.70915 0

34 16198 305.5658 404.2734 -865.3986 1186.3803 741.33269 0

35 16198 310.31575 409.3419
-

1173.1438
882.99829 551.75857 0

36 16198 314.88665 414.853
-

1508.7853
503.65888 314.721 0

37 16198 318.71015 419.98445
-

1822.1614
151.23499 94.502113 0
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Bottom Ash (Stacked)

Dike 1 (Clay)

Alluvial (Clay)

Alluvial (Granular)

Alluvial (Clay)

Fly Ash (Sluiced)

Fly Ash (Stacked)

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)

1.9

File Name: Section E.gsz

Calculated Factor of Safety: 1.9

Date Saved: 10/11/2009

Last Solved on 10/11/2009 at 6:52:24 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Bottom Ash (Stacked)      

Dike 2 (Fat Clay)      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

100 psf     

100 psf     

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

200 psf     

Friction Angle
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35 °     

19 °     

Unit Weight
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 287 

Last Edited By: Kirkbride, Rob 

Date: 10/11/2009 

Time: 6:49:23 PM 

File Name: Section E.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/11/2009 

Last Solved Time: 6:52:24 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 5 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-30, 357.8121) ft 

Left-Zone Right Coordinate: (10, 362.45286) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (95, 390.7105) ft 

Right-Zone Right Coordinate: (135, 390.68494) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 356.42684) ft 
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Right Coordinate: (500, 426.00135) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-50 360

0 360

59 370

107 375

145 387

158 387

192 386

500 386

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.9 (26.818, 463.424) 64.25932 (116.63, 394.765) (-11.4984, 359.094)

2 19730 1.9 (26.818, 463.424) 112.575 (116.061, 394.803) (-14.8854, 358.859)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized -9.582025 358.2887 106.78702 310.09203 117.3782 200

2 Optimized -5.749215 356.6789 207.23798 585.76146 218.54063 200

3 Optimized -1.916405 355.06905 307.68653 861.40683 319.69056 200

4 Optimized 0.7821 353.93565 386.68676 1077.1163 398.61969 200

5 Optimized 1.87365 353.4772 426.84571 1187.2666 439.0292 200

6 Optimized 5.371745 352.43695 528.75014 1352.1299 475.37854 200

7 Optimized 9.279645 351.32135 639.68898 1669.5444 594.5873 200

8 Optimized 12.99836 350.6357 721.80263 1824.0939 636.40818 200

9 Optimized 17.99377 350.0553 810.84956 2025.285 701.15462 200

10 Optimized 21.98567 349.8551 865.5667 2241.4765 794.38189 200

11 Optimized 26.235035 349.8772 909.12676 2309.9836 808.78506 200

12 Optimized 30.629715 350.1155 940.74761 2488.3284 893.49617 200

13 Optimized 34.66657 350.526 957.824 2508.228 895.12615 200

14 Optimized 38.457745 351.11475 961.18634 2617.1522 956.07231 200

15 Optimized 42.23072 351.87815 953.43984 2585.9149 942.5099 200

16 Optimized 45.9855 352.81625 934.62943 2647.9272 989.17295 200

17 Optimized 49.69941 353.90845 905.75806 2582.7975 968.23918 200
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Slices of Slip Surface: 19730 

18 Optimized 53.244445 355.11135 868.1692 2555.6771 974.28312 200

19 Optimized 56.66148 356.27085 831.97585 2479.9925 951.48286 200

20 Optimized 58.685 356.9575 810.5138 2435.3593 938.10501 200

21 Optimized 60.79654 357.674 780.82873 2389.425 928.72348 200

22 Optimized 64.127795 358.8044 731.92268 2326.8872 920.8532 200

23 Optimized 65.690485 359.33465 708.99839 2303.3562 920.50291 200

24 Optimized 68.05611 360.23725 668.06183 2243.19 909.40068 200

25 Optimized 70.516125 361.17715 625.38075 2227.8044 925.15973 200

26 Optimized 72.64374 362.0919 582.13758 2171.7576 917.76754 200

27 Optimized 76.27034 363.66175 507.77468 2161.1696 954.58803 200

28 Optimized 79.388695 365.0116 443.80526 2174.1216 806.85977 100

29 Optimized 82.690265 366.4407 376.09901 2160.0456 831.86797 100

30 Optimized 86.62462 368.29745 285.79074 2062.3329 828.41521 100

31 Optimized 91.67787 371.5408 116.26025 1715.5201 850.34156 100

32 Optimized 96.41931 375.05645 -72.29777 1535.9161 816.6611 100

33 Optimized 100.92475 378.8257
-

278.21648
1248.3942 663.78296 100

34 Optimized 103.7982 381.41455
-

421.08396
1108.8631 589.59296 100

35 Optimized 104.71575 382.29105
-

469.80864
1017.6676 541.10345 100

36 Optimized 106.22365 383.75235
-

551.20015
936.96625 322.62335 200

37 Optimized 107.75975 385.241
-

624.06721
829.31703 285.55675 200

38 Optimized 109.6522 387.075
-

701.21261
674.87078 232.37664 200

39 Optimized 111.96265 389.501
-

807.07466
417.52136 143.76413 200

40 Optimized 114.885 392.7969
-

955.14503
117.70564 40.529303 200

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 19730
-

12.404475
357.93655 128.75922 332.15085 117.42821 200

2 19730 -7.442685 356.22125 235.80242 595.52446 207.68561 200

3 19730 -2.480895 354.75945 327.01004 808.03878 277.72208 200

4 19730 0.7821 353.9046 388.6259 946.45268 322.06144 200

5 19730 3.3132475 353.3452 450.29946 1092.578 370.81966 200

6 19730 6.8113425 352.6558 530.31258 1283.4853 434.84446 200

7 19730 10.553195 352.04885 607.76268 1497.1121 513.46615 200

8 19730 14.538805 351.5391 681.72341 1729.274 604.80359 200

9 19730 18.52442 351.17315 746.70785 1934.179 685.5868 200

10 19730 22.510035 350.9496 802.8261 2113.558 756.75141 200
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11 19730 26.495645 350.8676 850.07934 2268.7014 819.04186 200

12 19730 30.7932 350.94335 890.82128 2419.7956 882.75375 200

13 19730 35.402695 351.2011 923.4772 2562.6427 946.37267 200

14 19730 40.01219 351.64945 944.26411 2676.5066 1000.1107 200

15 19730 44.621685 352.2907 952.98687 2761.8368 1044.34 200

16 19730 49.23118 353.12825 949.48577 2819.6927 1079.7645 200

17 19730 53.244445 354.00925 936.96502 2799.061 1075.0816 200

18 19730 56.66148 354.8917 918.03852 2709.3057 1034.1886 200

19 19730 58.685 355.45445 904.30787 2652.5918 1009.3722 200

20 19730 60.79654 356.11625 878.02714 2586.5875 986.43779 200

21 19730 64.127795 357.2243 830.5316 2486.6153 956.14036 200

22 19730 68.028135 358.6943 764.14896 2396.3737 942.36537 200

23 19730 72.521375 360.57055 676.29325 2315.7315 946.53012 200

24 19730 77.318075 362.85625 564.83868 2220.6832 956.00227 200

25 19730 80.43643 364.43985 486.29072 2182.701 791.04912 100

26 19730 82.798755 365.78 418.02154 2111.7162 789.7828 100

27 19730 86.62486 368.07675 299.56878 1983.597 785.27526 100

28 19730 91.69602 371.50575 118.56461 1743.7456 864.12405 100

29 19730 97.043655 375.48325
-

94.872147
1479.2032 786.50629 100

30 19730 101.42269 379.17045
-

296.49264
1240.5777 659.62689 100

31 19730 104.6012 382.0546
-

455.80081
1040.7549 553.37921 100

32 19730 106.2951 383.70275
-

547.63665
930.86175 320.52141 200

33 19730 107.75975 385.19155
-

620.97029
810.45839 279.0632 200

34 19730 110.82995 388.57075 -771.351 499.85215 172.1129 200

35 19730 114.6006 392.98355
-

972.40433
91.537678 31.51895 200
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Bedrock

Alluvial (Granular)
Alluvial (Clay)

Fly Ash (Sluiced)

Fly Ash (Sluiced)

Dike 1 (Clay)

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)
Bottom Ash - Stacked Fly Ash / Bottom Ash (Sluiced)

Fly Ash (Stacked)

1.4

File Name: Section F.gsz

Calculated Factor of Safety: 1.4

Date Saved: 10/26/2009

Last Solved on 10/26/2009 at 2:34:42 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Fly Ash Stack

Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Dike 2 (Fat Clay)      

Bottom Ash - Stacked      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

100 psf     

100 psf     

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

200 psf     

0 psf     

Friction Angle

25 °     

28 °     
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32 °     

32 °     

22 °     

22 °     

19 °     

35 °     

Unit Weight

124 pcf     
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 229 

Last Edited By: Rogers, Daniel 

Date: 10/26/2009 

Time: 2:20:53 PM 

File Name: Section F.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/26/2009 

Last Solved Time: 2:34:42 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 

Page 2 of 8Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash - Stacked 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 
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Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (1130, 394.95234) ft 

Left-Zone Right Coordinate: (1176.3653, 391.86252) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1270, 422.08921) ft 

Right-Zone Right Coordinate: (1300.3591, 427.27394) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 351.17633) ft 

Right Coordinate: (1475, 429.48497) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

X (ft) Y (ft)

900 359

925 359

949 359

967 359

994 359

1014 360

1032 361

1050 361

1074 363

1095 372

1124 389

1171 389

1303 397

1475 399

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.4 (1205.2, 472.484) 71.79959 (1290.8, 427.994) (1156.31, 387.845)

2 35141 1.4 (1205.2, 472.484) 95.337 (1289.45, 427.87) (1161.21, 387.9)
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Slices of Slip Surface: Optimized 

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 1157.234 387.54585 90.741215 121.7405 21.705936 0

2 Optimized 1160.7 386.4199 160.99785 282.79594 85.283937 0

3 Optimized 1164.1975 385.2836 231.89924 469.44408 166.33069 0

4 Optimized 1165.7265 384.78685 262.89912 566.41115 212.52141 0

5 Optimized 1166.3445 384.586 275.42674 550.37583 111.08665 0

6 Optimized 1166.5575 384.5167 279.75276 561.36241 113.77768 0

7 Optimized 1167.157 384.32205 291.90057 603.79798 126.01473 0

8 Optimized 1167.8015 384.1128 304.9568 653.79891 140.94136 0

9 Optimized 1169.03 383.742 328.09981 732.15719 163.24978 0

10 Optimized 1170.521 383.29935 355.7236 846.31956 198.21363 0

11 Optimized 1172.018 382.85505 387.29571 977.1628 238.32178 0

12 Optimized 1173.8705 382.3052 428.60918 1133.9809 284.98869 0

13 Optimized 1175.086 381.9443 455.72319 1224.1567 310.46728 0

14 Optimized 1175.916 381.6978 474.24668 1256.6085 316.0947 0

15 Optimized 1177.008 381.37365 498.60738 1293.4672 321.14422 0

16 Optimized 1178.1225 381.0429 523.45731 1377.958 345.2407 0

17 Optimized 1178.8745 380.8197 540.23061 1470.3943 375.81051 0

18 Optimized 1179.557 380.6171 555.45544 1554.9842 403.83584 0

19 Optimized 1180.205 380.42475 569.91451 1635.8913 430.6826 0

20 Optimized 1180.5405 380.3372 576.65795 1556.596 395.92066 0

21 Optimized 1181.169 380.2353 585.37943 1613.5013 415.38818 0

22 Optimized 1182.055 380.09165 597.68809 1679.3918 437.03666 0

23 Optimized 1182.819 379.96775 608.30398 1706.1752 443.56877 0

24 Optimized 1183.6095 379.83955 619.30192 1713.8854 442.24045 0

25 Optimized 1184.0815 379.763 625.88389 1715.0987 440.07135 0

26 Optimized 1184.796 379.6471 635.79448 1716.3799 436.58484 0

27 Optimized 1186.136 379.42985 654.41924 1732.4647 435.55863 0

28 Optimized 1187.4035 379.2244 672.03466 1771.4006 444.17269 0

29 Optimized 1188.091 379.11295 681.59625 1799.0341 451.47418 0

30 Optimized 1189.035 378.9599 694.71304 1861.2042 471.29302 0

31 Optimized 1190.164 378.80325 708.7498 1860.455 465.3191 0

32 Optimized 1191.1095 378.7259 717.15933 1897.8803 477.04224 0

33 Optimized 1193.146 378.55935 735.24715 1958.8458 494.36595 0

34 Optimized 1195.051 378.40355 752.17198 2017.3002 511.14498 0

35 Optimized 1196.551 378.28085 765.49294 2052.2436 519.881 0

36 Optimized 1199.32 378.05435 790.09879 2104.9698 531.24236 0

37 Optimized 1201.488 377.87705 809.3673 2146.0305 540.04699 0

38 Optimized 1203.864 377.74725 826.46732 2148.4943 534.13358 0

39 Optimized 1206.129 377.6365 841.94268 2181.4598 541.20006 0

40 Optimized 1206.9675 377.5955 847.66908 2206.3489 548.94228 0

41 Optimized 1208.3135 377.52965 856.84993 2264.5804 568.76002 0

Page 5 of 8Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Slices of Slip Surface: 35141 

42 Optimized 1210.277 377.4336 870.29552 2356.5938 600.50347 0

43 Optimized 1211.5815 377.3865 878.13694 2294.7926 572.36603 0

44 Optimized 1214.13 377.5429 878.02855 2380.2192 606.92442 0

45 Optimized 1217.8185 377.7693 877.87292 2504.2505 657.09918 0

46 Optimized 1219.3275 377.8867 876.23466 2426.2522 626.24775 0

47 Optimized 1221.174 378.2103 863.01565 2464.839 647.17863 0

48 Optimized 1225.042 378.88825 835.35322 2545.9368 691.12064 0

49 Optimized 1227.707 379.35535 816.28495 2601.6907 721.35076 0

50 Optimized 1229.862 379.94915 787.39067 2487.8277 687.02116 0

51 Optimized 1233.32 380.98745 735.68267 2514.3603 718.63239 0

52 Optimized 1236.8975 382.0615 682.16804 2540.6594 750.87926 0

53 Optimized 1240.523 383.375 613.93047 2413.2079 726.95525 0

54 Optimized 1243.879 384.8076 537.22522 2396.1922 751.07143 0

55 Optimized 1246.6 385.9691 475.03834 2382.6406 770.72134 0

56 Optimized 1247.7915 386.47785 447.79331 2376.6454 779.30682 0

57 Optimized 1250.6865 388.4615 334.95902 2061.1082 697.40955 0

58 Optimized 1255.9185 392.07 129.57964 1821.9928 1057.5371 0

59 Optimized 1258.542 393.94625 22.422682 1522.6474 937.44444 0

60 Optimized 1258.858 394.25295 4.4774081 1506.9938 938.87646 0

61 Optimized 1261.1445 396.47445
-

125.49691
1419.8812 887.24024 0

62 Optimized 1264.998 400.2436
-

346.11675
1264.5326 790.16767 0

63 Optimized 1267.554 402.76545
-

493.82339
1164.669 727.76594 0

64 Optimized 1269.123 404.33325
-

585.71423
1085.5209 678.30872 0

65 Optimized 1272.28 407.5435
-

774.09044
953.89476 596.0596 0

66 Optimized 1274.886 410.1982 -929.8757 829.18387 518.13159 0

67 Optimized 1277.5675 413.03985
-

1097.0653
712.01427 444.9159 0

68 Optimized 1281.281 416.97485
-

1328.5647
549.80801 343.55817 0

69 Optimized 1283.257 419.16205
-

1457.5642
436.85771 272.979 0

70 Optimized 1286.175 422.57845
-

1659.6937
278.19642 173.83642 0

71 Optimized 1289.529 426.50495
-

1892.0532
79.885613 49.918071 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 35141 1162.2285 387.3869 100.65882 173.55499 51.042448 0

2 35141 1164.1975 386.41995 160.9941 355.21334 135.99378 0
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3 35141 1165.9395 385.6092 211.5842 510.18001 209.07903 0

4 35141 1167.02 385.1253 241.77806 610.41119 258.1197 0

5 35141 1167.448 384.93925 253.39303 573.78652 129.44737 0

6 35141 1167.916 384.7395 265.8556 615.76286 141.37171 0

7 35141 1169.1445 384.23215 297.51397 721.23505 171.19443 0

8 35141 1170.521 383.67845 332.06572 843.66531 206.69965 0

9 35141 1172.018 383.1135 371.16532 985.64815 248.26717 0

10 35141 1173.8705 382.4453 419.86645 1147.8738 294.13406 0

11 35141 1175.086 382.02805 450.49657 1236.5175 317.57306 0

12 35141 1175.916 381.7562 470.59871 1265.146 321.01795 0

13 35141 1177.008 381.4123 496.19378 1295.0129 322.74386 0

14 35141 1178.1225 381.07365 521.5377 1370.3749 342.95251 0

15 35141 1178.8745 380.85345 538.13014 1454.8836 370.39242 0

16 35141 1179.557 380.66065 552.74292 1530.6506 395.10034 0

17 35141 1180.2945 380.4576 568.19563 1611.6832 421.59633 0

18 35141 1181.169 380.2264 585.92705 1699.298 449.83104 0

19 35141 1182.055 379.99925 603.46043 1768.5221 470.71548 0

20 35141 1182.819 379.81175 618.04261 1795.0237 475.53122 0

21 35141 1183.6095 379.6242 632.73915 1800.7626 471.9121 0

22 35141 1184.0815 379.515 641.35876 1800.3546 468.26473 0

23 35141 1184.796 379.35765 653.86207 1798.426 462.43383 0

24 35141 1186.136 379.07495 676.56198 1807.5624 456.95382 0

25 35141 1187.4035 378.824 697.01828 1838.6944 461.2671 0

26 35141 1188.091 378.6946 707.69906 1861.389 466.121 0

27 35141 1189.364 378.47815 725.99489 1934.633 488.32148 0

28 35141 1191.1095 378.1958 750.22961 2018.7938 512.53322 0

29 35141 1193.146 377.92275 774.95741 2070.3023 523.35329 0

30 35141 1195.051 377.68995 796.70813 2116.7528 533.33267 0

31 35141 1196.551 377.5456 811.37693 2137.5152 535.79466 0

32 35141 1199.32 377.34475 834.38935 2156.8596 534.31267 0

33 35141 1203.45 377.1929 859.49076 2169.0837 529.10991 0

34 35141 1206.129 377.15235 872.15027 2169.944 524.34272 0

35 35141 1206.9675 377.16525 874.51253 2179.8363 527.38502 0

36 35141 1208.3135 377.2017 877.32981 2211.2657 538.94508 0

37 35141 1210.4285 377.2999 879.21541 2262.7475 558.98325 0

38 35141 1214.13 377.5973 874.64453 2338.685 591.51076 0

39 35141 1218.036 378.0281 862.5249 2403.7961 622.714 0

40 35141 1221.174 378.51015 844.316 2440.8903 645.0579 0

41 35141 1225.042 379.2638 811.91573 2468.6833 669.37757 0

42 35141 1229.223 380.24635 766.4081 2478.9855 691.92619 0

43 35141 1233.107 381.34695 712.43815 2467.9311 709.26517 0

44 35141 1236.862 382.5801 649.67857 2438.0313 722.5414 0

45 35141 1240.4875 383.941 578.47962 2390.6613 732.16893 0

46 35141 1243.2255 385.06615 518.62904 2345.2732 738.01215 0

47 35141 1245.9465 386.3178 450.80736 2287.5232 742.08137 0
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48 35141 1250.637 388.73765 317.53516 2161.7832 745.12459 0

49 35141 1256.1555 391.969 136.77649 1893.1248 1097.4882 0

50 35141 1259.3275 394.008 21.541737 1762.9899 1088.1776 0

51 35141 1261.568 395.6274
-

71.035458
1666.2079 1041.1623 0

52 35141 1264.952 398.2298
-

220.63144
1517.6297 948.32029 0

53 35141 1268.213 400.97385
-

379.52992
1359.9523 849.79252 0

54 35141 1272.388 404.94945
-

611.81789
1132.1086 707.41995 0

55 35141 1277.5675 410.5494
-

941.66006
828.14691 517.48363 0

56 35141 1282.117 416.26
-

1280.7968
541.18132 338.16762 0

57 35141 1286.175 422.32425
-

1643.8138
248.68439 155.39525 0

58 35141 1288.8535 426.77715
-

1911.5958
47.675417 29.790907 0
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Alluvial (Clay)

Fly Ash (Sluiced)

Gypsum Bottom Ash

Dike 3 (Clay)
Bottom Ash

Fly Ash (Stacked)

Fly Ash (Sluiced)

1.7

File Name: Section G(2).gsz

Calculated Factor of Safety: 1.7

Date Saved: 12/15/2009

Last Solved on 12/15/2009 at 7:00:24 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 3 (Clay)      

Alluvial (Clay)      

Gypsum      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Bottom Ash      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

50 psf     
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0 psf     

0 psf     

0 psf     

0 psf     

Friction Angle
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Unit Weight

126 pcf     

121 pcf     

105 pcf     

100 pcf     

100 pcf     

105 pcf     

Distance (ft)

-75 -25 25 75 125 175 225 275 325 375 425 475 525
300

320

340

360

380

400

420

440

460

480

E
le

v
a
ti
o
n
 (

M
S

L
)

300

320

340

360

380

400

420

440

460

480



Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 297 

Last Edited By: Rogers, Daniel 

Date: 12/15/2009 

Time: 6:58:49 PM 

File Name: Section G(2).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 12/15/2009 

Last Solved Time: 7:00:24 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Left to Right 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (85, 410.31979) ft 

Left-Zone Right Coordinate: (120, 410.995) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (125, 409.58495) ft 

Right-Zone Right Coordinate: (225, 396.1561) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 412.07731) ft 

Right Coordinate: (500, 431.16225) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

-50 413

0 413

47.24 402.8

114 396.3

145 395.3

159.13426 394.995

208.52666 394.995
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

253 391

257 391.05

500 399

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.7 (150.192, 428.066) 26.63858 (116.773, 410.995) (164.393, 394.565)

2 47572 1.7 (150.192, 428.066) 36.995 (117.371, 410.995) (165.665, 394.462)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 117.44685 410.1975
-

874.12386
47.903693 33.542527 0

2 Optimized 118.89075 408.4887
-

770.43546
152.3102 87.936333 50

3 Optimized 120.3311 406.8295
-

669.77466
285.30021 164.71815 50

4 Optimized 121.67165 405.3337
-

579.16365
400.22683 231.07107 50

5 Optimized 122.6019 404.29575
-

516.24661
471.15189 272.01967 50

6 Optimized 123.4786 403.3976
-

461.97401
541.80327 312.81026 50

7 Optimized 124.71205 402.18145
-

388.56435
596.29476 344.27094 50

8 Optimized 125.33875 401.5646
-

351.33407
655.37339 378.38 50

9 Optimized 126.2139 400.7921
-

304.89511
682.19491 393.86542 50

10 Optimized 128.1871 399.139
-

205.71263
764.52492 441.39867 50

11 Optimized 129.99935 397.73915
-

122.00716
836.81599 483.13594 50

12 Optimized 131.4078 396.7182
-

61.135798
862.85691 498.17067 50

13 Optimized 132.51895 395.9486 -15.34822 921.97106 532.30024 50

14 Optimized 134.0416 394.9792 42.076516 941.93932 519.53603 50

15 Optimized 136.1442 393.8806 106.39873 1080.4412 562.36367 50

16 Optimized 138.118 393.10405 150.88083 1053.3323 521.03061 50

17 Optimized 139.9858 392.48265 185.89535 1093.6764 524.10761 50

18 Optimized 141.7476 392.01635 211.44848 1039.2998 477.96019 50

19 Optimized 143.81425 391.6112 232.57037 1031.3787 461.19221 50

20 Optimized 145.0308 391.4347 241.15727 971.95978 421.92902 50

21 Optimized 145.47735 391.3699 244.58738 957.78476 411.7647 50
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Slices of Slip Surface: 47572 

22 Optimized 146.78065 391.26895 249.13884 967.21312 414.58038 50

23 Optimized 148.55575 391.18765 251.8232 885.61313 365.91879 50

24 Optimized 150.2041 391.20035 248.81075 864.85863 355.67541 50

25 Optimized 151.7257 391.30705 240.10448 763.70059 302.29836 50

26 Optimized 152.85435 391.4299 230.91924 746.56052 297.70563 50

27 Optimized 154.07605 391.66075 214.86624 666.41158 260.69982 50

28 Optimized 156.0375 392.03145 189.09545 556.59623 212.17667 50

29 Optimized 158.1397 392.53735 154.70074 461.4573 177.10599 50

30 Optimized 159.8805 393.0564 120.97049 339.61506 126.2345 50

31 Optimized 161.37285 393.5014 93.204873 255.6504 93.787971 50

32 Optimized 163.2562 394.1447 53.06162 147.84514 54.723294 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 47572 117.8112 410.1975
-

874.88651
38.02062 26.622325 0

2 47572 118.93305 408.32065
-

760.00133
136.96082 79.074365 50

3 47572 120.2966 406.30465
-

636.94762
292.06021 168.62104 50

4 47572 121.66015 404.5411
-

529.66136
444.52738 256.64801 50

5 47572 123.0936 402.90465
-

430.43447
574.5342 331.70748 50

6 47572 124.597 401.3743
-

337.96701
677.86406 391.365 50

7 47572 126.2117 399.9182
-

250.35776
771.35946 445.34459 50

8 47572 127.93775 398.5326
-

167.36988
853.43695 492.73205 50

9 47572 129.66385 397.3063
-

94.324984
922.52861 532.62214 50

10 47572 131.3899 396.22075
-

30.059666
978.90725 565.17236 50

11 47572 133.0496 395.29445 24.40138 1023.124 576.61278 50

12 47572 134.643 394.50855 70.23406 1054.8206 568.45131 50

13 47572 136.2364 393.81475 110.31771 1074.582 556.71825 50

14 47572 137.8298 393.20755 144.99989 1082.6193 541.33482 50

15 47572 139.42315 392.68255 174.55506 1078.9235 522.13738 50

16 47572 141.0165 392.23605 199.20915 1063.5918 499.05154 50

17 47572 142.6099 391.86515 219.14543 1036.3891 471.83585 50

18 47572 144.2033 391.56755 234.50912 997.03225 440.24294 50

19 47572 145.0308 391.4325 241.2977 972.84745 422.36045 50

20 47572 145.87765 391.33235 246.40032 957.43917 410.51847 50

21 47572 147.50975 391.17715 253.88773 922.06703 385.7735 50
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22 47572 149.14185 391.0946 256.83787 874.33648 356.51299 50

23 47572 150.77395 391.08425 255.28633 813.50271 322.28638 50

24 47572 152.4061 391.14605 249.23336 738.56888 282.51799 50

25 47572 154.07605 391.28515 238.30765 674.86435 252.04613 50

26 47572 155.63065 391.47945 224.08896 627.39263 232.84748 50

27 47572 157.0321 391.71545 207.47607 571.34983 210.08262 50

28 47572 158.43355 392.00745 187.36244 503.67004 182.62027 50

29 47572 159.9506 392.3909 162.4949 434.22366 156.88267 50

30 47572 161.5832 392.87845 132.07097 360.4505 131.85498 50

31 47572 163.2158 393.44985 96.419483 266.87771 98.414103 50

32 47572 164.84845 394.10935 55.266095 149.39701 54.346507 50
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File Name: Section H.gsz

Calculated Factor of Safety: 1.4

Date Saved: 12/15/2009

Last Solved on 12/15/2009 at 7:12:18 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Gypsum Stack Complex

Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      
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Alluvial (Clay)      

Alluvial (Granular)      

Gypsum      
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Dike 2 (Fat Clay)      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 225 

Last Edited By: Rogers, Daniel 

Date: 12/15/2009 

Time: 7:10:17 PM 

File Name: Section H.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 12/15/2009 

Last Solved Time: 7:12:18 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 0.1 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
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Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked and/or Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 
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Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (940, 356.80244) ft 

Left-Zone Right Coordinate: (1088.5899, 384) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1101, 387.76649) ft 

Right-Zone Right Coordinate: (1150, 390.29453) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 355.68471) ft 

Right Coordinate: (1475, 414.15883) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

X (ft) Y (ft)

900 359

1000 359

1019.69 359

1029.71 359.014

1050 363

1070 370

1085 378

1101 383

1119 390

1142 390

1168 390

1183 395

1220 405

1475 405

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.4 (1053.36, 472.323) 52.01278 (1131.05, 395.002) (1031.65, 362.168)

2 31352 1.4 (1053.36, 472.323) 112.086 (1134.5, 395.002) (1031.98, 362.294)
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Slices of Slip Surface: Optimized 

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 1033.7105 361.8791
-

129.74148
200.67873 93.578027 100

2 Optimized 1037.824 361.3011
-

43.247962
527.69013 246.06595 100

3 Optimized 1040.5435 360.919 13.932262 741.44235 339.24353 100

4 Optimized 1041.4085 360.79745 32.1229 807.03165 361.34588 100

5 Optimized 1042.66 360.6217 58.428779 921.00641 402.22655 100

6 Optimized 1044.597 360.3496 99.150307 1114.9184 473.66043 100

7 Optimized 1047.647 359.92115 163.27485 1445.4583 597.89195 100

8 Optimized 1049.9045 359.6161 209.98362 1542.9744 621.58382 100

9 Optimized 1050.1365 359.61275 214.34639 1562.3078 628.56472 100

10 Optimized 1051.6385 359.59125 248.49532 1682.7141 668.78722 100

11 Optimized 1054.0535 359.55665 303.39517 1878.5781 734.51985 100

12 Optimized 1056.484 359.69805 347.64822 1896.7797 722.37189 100

13 Optimized 1059.1075 359.99525 386.40745 2057.5373 779.26066 100

14 Optimized 1060.5255 360.1559 407.35778 2143.8469 809.73818 100

15 Optimized 1062.25 360.54925 420.46016 2062.3167 765.6103 100

16 Optimized 1064.8245 361.17 437.96499 2152.8579 799.66769 100

17 Optimized 1067.925 361.9176 459.03593 2142.5113 785.01744 100

18 Optimized 1072.4835 363.01665 518.40519 2054.4387 716.26419 100

19 Optimized 1076.839 364.0276 600.26317 1996.2519 650.96025 100

20 Optimized 1080.041 364.7327 662.83071 1979.9025 614.16068 100

21 Optimized 1082.7015 365.3185 714.84551 2011.9116 604.83187 100

22 Optimized 1084.516 365.74675 748.49611 1971.5906 570.3383 100

23 Optimized 1085.688 366.0745 757.54342 1977.5907 568.9174 100

24 Optimized 1088.098 366.7484 762.51758 1989.9276 572.3507 100

25 Optimized 1090.781 367.545 765.10754 1952.78 553.82075 100

26 Optimized 1093.574 368.46125 762.41313 1936.1083 547.30304 100

27 Optimized 1096.8045 369.57515 755.92042 1867.7458 518.4527 100

28 Optimized 1099.6015 370.60065 746.45379 1831.4235 505.92969 100

29 Optimized 1101.3875 371.25545 742.26843 1808.3336 497.11435 100

30 Optimized 1101.8555 371.42695 742.91547 1802.3358 494.01583 100

31 Optimized 1103.133 371.88815 745.14729 1793.3348 488.77785 100

32 Optimized 1106.2265 373.00385 750.58504 1793.8648 421.51237 0

33 Optimized 1108.7725 373.92195 755.06983 1808.7634 425.71985 0

34 Optimized 1112.007 375.4517 738.11663 1719.8972 396.66509 0

35 Optimized 1115.159 377.26415 701.51274 1408.5636 375.9456 100

36 Optimized 1115.831 377.8765 679.61463 1374.9965 369.74111 100

37 Optimized 1117.0985 379.03155 638.28076 1310.8862 357.63068 100

38 Optimized 1118.501 380.3096 592.57067 1235.257 341.7224 100

39 Optimized 1118.8705 380.66205 579.53843 1157.3329 307.21876 100
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Slices of Slip Surface: 31352 

40 Optimized 1120.884 382.7441 452.7696 989.57676 285.42543 100

41 Optimized 1123.8325 385.9546 252.43121 686.62378 230.86429 100

42 Optimized 1125.5685 388.01335 123.96444 514.82658 207.82509 100

43 Optimized 1126.742 389.40485 37.136541 376.04754 116.69641 200

44 Optimized 1128.0265 390.9282
-

57.922984
246.08003 84.732148 200

45 Optimized 1129.9275 393.42905 -213.9734 19.423365 6.6880009 200

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 31352 1033.986 361.94225
-

130.30655
215.49574 100.48731 100

2 31352 1037.9955 361.313
-

41.888697
534.3304 249.16236 100

3 31352 1040.8055 360.9448 15.53693 734.40462 335.21351 100

4 31352 1042.66 360.7535 50.203672 869.89004 382.22603 100

5 31352 1044.597 360.58335 84.564615 1030.3314 441.01828 100

6 31352 1047.7425 360.40045 134.53955 1295.4473 541.34016 100

7 31352 1050.1365 360.28325 172.50656 1488.9493 613.86732 100

8 31352 1051.6385 360.2584 206.86643 1595.9606 647.74527 100

9 31352 1055.4345 360.28255 288.26879 1853.7531 729.9973 100

10 31352 1059.1075 360.3914 361.68461 2086.6945 804.38533 100

11 31352 1062.0745 360.58975 414.10339 2249.109 855.67716 100

12 31352 1064.8245 360.8298 459.19028 2372.9632 892.40698 100

13 31352 1067.925 361.20735 503.35542 2367.0153 869.03888 100

14 31352 1071.452 361.7169 565.18317 2291.8315 805.14934 100

15 31352 1074.3555 362.2313 629.70699 2220.754 741.91741 100

16 31352 1077.259 362.8251 689.29874 2143.2662 677.99616 100

17 31352 1080.283 363.53115 745.87196 2100.956 631.88608 100

18 31352 1083.4275 364.3582 798.93023 2091.0227 602.51262 100

19 31352 1085.688 365.0034 824.40787 2078.4485 584.76875 100

20 31352 1087.7175 365.64275 824.07611 2060.2612 576.44259 100

21 31352 1090.4005 366.5445 820.13698 2030.0079 564.17207 100

22 31352 1093.285 367.60255 810.36222 1975.2674 543.20419 100

23 31352 1096.371 368.83225 793.78734 1895.3771 513.67974 100

24 31352 1099.457 370.16995 770.5044 1805.3454 482.5543 100

25 31352 1101.3875 371.0501 755.07474 1745.3948 461.79383 100

26 31352 1103.0525 371.8659 744.57285 1690.7409 441.20542 100

27 31352 1106.2265 373.5127 718.83915 1634.148 369.80877 0

28 31352 1109.921 375.57875 679.58606 1570.2809 359.86409 0

29 31352 1113.7225 377.9109 626.29817 1433.7465 429.32792 100

30 31352 1115.831 379.26215 593.11699 1360.9202 408.24821 100

31 31352 1117.0985 380.13655 569.32378 1310.2086 393.93545 100

32 31352 1118.6305 381.20515 539.83125 1240.4221 372.51075 100

Page 6 of 7Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



33 31352 1120.4745 382.5722 463.49234 1114.8532 346.33472 100

34 31352 1123.423 384.8557 320.99657 906.29187 311.20703 100

35 31352 1126.5065 387.42335 160.7846 654.23332 262.37134 100

36 31352 1128.77 389.405 37.128255 443.48439 139.91964 200

37 31352 1131.9635 392.50085
-

156.05268
148.70176 51.202123 200
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Alluvial (Clay)

Fly Ash (Sluiced)

Gypsum

Dike 3 (Clay)

Alluvial (Granular)Alluvial (Clay)
Alluvial (Granular)

1.6

File Name: Section I.gsz

Calculated Factor of Safety: 1.6

Date Saved: 10/11/2009

Last Solved on 10/11/2009 at 12:42:16 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type
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Analysis Name: Stability - Existing Condition with Existing PZ Levels
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 259 

Last Edited By: Kirkbride, Rob 

Date: 10/11/2009 

Time: 12:39:36 PM 

File Name: Section I.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/11/2009 

Last Solved Time: 12:42:16 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 0.1 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 

Page 2 of 6Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (130, 391.32236) ft 

Left-Zone Right Coordinate: (150, 391.86103) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (195, 407.77872) ft 

Right-Zone Right Coordinate: (215, 410.002) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 359.89) ft 

Right Coordinate: (500, 415.99507) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-50 360

0 360

63 364

119 383

133.62102 390

146.86482 390

207 390.5

287.8 400

500 400

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.6 (165.109, 428.014) 36.27632 (206.729, 410.002) (139.732, 389.478)

2 29966 1.6 (165.109, 428.014) 45.004 (206.351, 410.002) (141.743, 389.552)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 141.4063 388.6984 81.219972 222.50916 81.573353 50

2 Optimized 143.96185 387.62515 148.19132 377.52322 132.40484 50

3 Optimized 145.72335 387.0384 184.80557 478.15048 169.36276 50

4 Optimized 146.62535 386.7379 203.55414 557.47671 204.33729 50

5 Optimized 146.70345 386.7119 205.18049 555.68499 202.36387 50

6 Optimized 146.81255 386.67555 207.44414 569.90658 209.26779 50

7 Optimized 147.2673 386.52405 217.11049 645.07309 247.08432 50

8 Optimized 148.0268 386.2711 233.27989 696.01258 186.95614 0

9 Optimized 149.1897 385.88375 258.05909 849.34713 238.89588 0

10 Optimized 150.1304 385.5706 278.0887 968.26315 278.84858 0

11 Optimized 151.3602 385.16295 304.16328 1085.1922 315.55615 0

12 Optimized 153.5502 384.43705 350.59721 1284.7891 377.43804 0

13 Optimized 155.66135 383.8728 386.89828 1355.8044 391.46349 0

14 Optimized 157.6936 383.4702 413.07411 1497.1819 438.00796 0

15 Optimized 159.7823 383.18305 432.08058 1531.5478 444.21358 0

16 Optimized 161.92745 383.0113 443.9114 1644.698 485.14928 0

17 Optimized 163.1073 382.9168 450.42011 1707.4761 507.8836 0

18 Optimized 164.26065 382.93365 449.9627 1674.9421 494.92382 0

19 Optimized 166.35275 382.98455 447.87452 1767.5485 533.1829 0

20 Optimized 168.5384 383.15885 438.14865 1762.2094 534.95527 0

21 Optimized 170.8176 383.4565 420.74191 1833.8202 570.9207 0

22 Optimized 173.1797 383.89625 394.5268 1805.7644 570.17702 0

23 Optimized 175.62475 384.47815 359.48578 1853.2709 603.52838 0

24 Optimized 178.06625 385.19315 316.13513 1799.6403 599.37501 0
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Slices of Slip Surface: 29966 

25 Optimized 180.5496 386.0571 263.51281 1819.3003 628.57893 0

26 Optimized 183.08805 387.456 177.54116 1440.1076 728.94308 50

27 Optimized 185.6362 389.374 59.181431 1331.0884 734.33581 50

28 Optimized 187.2715 390.60485
-

16.778034
1263.3015 729.36749 50

29 Optimized 188.117 391.2776
-

58.320655
1186.5346 685.04609 50

30 Optimized 189.5337 392.4503 -130.7631 1131.9032 653.50463 50

31 Optimized 191.3985 393.99395
-

226.11627
1063.3306 613.91419 50

32 Optimized 192.48655 394.90785
-

282.57113
983.5658 567.86198 50

33 Optimized 193.49195 395.8252
-

339.29771
944.94959 545.5669 50

34 Optimized 195.1914 397.3758
-

435.15757
880.96478 508.62525 50

35 Optimized 196.81925 398.94515
-

532.26488
774.53872 447.18014 50

36 Optimized 198.20945 400.36385
-

620.03812
696.3637 402.04577 50

37 Optimized 199.7937 402.04495
-

724.14506
562.65511 324.84908 50

38 Optimized 201.7381 404.1578 -854.9878 418.57835 241.66632 50

39 Optimized 203.40975 406.04755
-

972.05352
275.38376 158.99289 50

40 Optimized 205.41905 408.44145
-

1120.3691
101.072 58.353946 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 29966 142.95855 388.86415 70.87444 218.4964 85.229578 50

2 29966 145.3889 387.5839 150.76219 440.18994 167.10119 50

3 29966 146.62535 386.9816 188.3478 565.76338 217.90099 50

4 29966 146.70345 386.94655 190.53081 564.42001 215.86503 50

5 29966 146.81255 386.89785 193.57781 580.515 223.39829 50

6 29966 147.4311 386.63265 210.41897 691.73734 277.88929 50

7 29966 148.1906 386.31235 230.79678 734.33485 203.44259 0

8 29966 149.3245 385.88155 258.26495 877.87188 250.33745 0

9 29966 151.32645 385.18755 302.6098 1069.2614 309.74734 0

10 29966 153.44895 384.56125 342.79052 1214.6698 352.26208 0

11 29966 155.5714 384.0463 376.02903 1340.7606 389.77684 0

12 29966 157.69385 383.63875 402.56202 1449.5616 423.01528 0

13 29966 159.8163 383.33565 422.57442 1542.4572 452.46202 0

14 29966 161.93875 383.13495 436.19745 1620.6306 478.54205 0

15 29966 164.07805 383.0353 443.52803 1690.9576 503.99425 0

Page 5 of 6Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



16 29966 166.2342 383.03755 444.50729 1753.4188 528.83458 0

17 29966 168.39035 383.1433 439.02647 1802.2598 550.78201 0

18 29966 170.5465 383.35335 427.03701 1837.9327 570.03884 0

19 29966 172.70265 383.6692 408.44408 1860.6907 586.74572 0

20 29966 174.85875 384.09315 383.11218 1870.5781 600.97525 0

21 29966 177.0149 384.6283 350.83796 1867.7038 612.85359 0

22 29966 179.17105 385.27885 311.36254 1851.8306 622.38951 0

23 29966 181.3272 386.05025 264.34552 1822.7966 629.6551 0

24 29966 183.43795 386.92755 210.69797 1739.3085 882.54368 50

25 29966 185.5033 387.9134 150.25299 1655.4802 869.04335 50

26 29966 187.56865 389.03355 81.426194 1556.5329 851.65324 50

27 29966 189.1764 389.99255 22.416409 1473.4414 837.74967 50

28 29966 191.19685 391.386 -63.48565 1363.4861 787.20908 50

29 29966 193.881 393.4465 -190.6703 1211.6136 699.52542 50

30 29966 196.3586 395.6746
-

328.42414
1053.2503 608.09433 50

31 29966 198.6827 398.0892
-

477.86989
855.83742 494.11797 50

32 29966 200.8533 400.72855
-

641.44084
625.11549 360.91059 50

33 29966 203.0239 403.8534
-

835.32143
379.91663 219.34497 50

34 29966 205.23025 407.77925
-

1079.1385
106.14237 61.281324 50
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Bedrock

Alluvial (Clay)Alluvial (Granular)
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Dike 3 (Clay) Fly Ash (Stacked and/or Sluiced)

Gypsum

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)

1.3

File Name: Section J.gsz

Calculated Factor of Safety: 1.3

Date Saved: 12/15/2009

Last Solved on 12/15/2009 at 7:42:52 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant

Tennessee Valley Authority (TVA)
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Analysis Name: Stability - Existing Condition with Existing PZ Levels
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Kirkbride, Rob 

Revision Number: 81 

Last Edited By: Rogers, Daniel 

Date: 12/15/2009 

Time: 7:41:17 PM 

File Name: Section J.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 12/15/2009 

Last Solved Time: 7:42:52 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
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Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked and/or Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 
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Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (1134, 394.98991) ft 

Left-Zone Right Coordinate: (1187, 401.76094) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1190, 402.64639) ft 

Right-Zone Right Coordinate: (1231, 409.14936) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 350.14265) ft 

Right Coordinate: (1475, 418.20122) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

X (ft) Y (ft)

900 359

925 359

949 359

967 359

994 359

1014 359

1037 362

1057 367

1074 370

1091 373

1106 374

1131 375

1152.4982 391.23424

1163.5128 391.26817

1217 391

1306 397

1475 407

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)
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Slices of Slip Surface: Optimized 

1 Optimized 1.3 (1170.61, 411.294) 20.93371 (1193.18, 403.585) (1156.43, 390.894)

2 22993 1.3 (1170.61, 411.294) 23.734 (1193.04, 403.543) (1158.47, 390.898)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 1156.912 390.7337 32.082137 45.514796 5.4271468 0

2 Optimized 1157.8685 390.41395 52.218734 85.988256 13.643773 0

3 Optimized 1158.888 390.07425 73.612932 128.85004 22.317241 0

4 Optimized 1159.97 389.71455 96.264752 174.32911 31.540047 0

5 Optimized 1161.009 389.36905 118.02587 218.01406 40.397851 0

6 Optimized 1162.005 389.03775 138.89206 259.89882 48.889904 0

7 Optimized 1162.8195 388.7663 155.98364 294.5725 55.993535 0

8 Optimized 1163.3245 388.59755 166.60951 337.02874 68.853837 0

9 Optimized 1164.413 388.2336 189.07378 550.20328 145.90579 0

10 Optimized 1165.348 387.921 208.29211 748.18165 218.12953 0

11 Optimized 1166.013 387.78405 216.62853 746.48327 214.07521 0

12 Optimized 1167.2725 387.53335 231.87178 873.10034 259.07315 0

13 Optimized 1168.6205 387.3881 240.51886 889.72281 262.29542 0

14 Optimized 1170.057 387.3483 242.55804 991.89061 302.75001 0

15 Optimized 1171.3 387.39335 239.35158 980.68578 299.51846 0

16 Optimized 1172.3505 387.5233 230.91465 1032.6489 323.92166 0

17 Optimized 1173.401 387.6533 222.47773 1084.612 348.32486 0

18 Optimized 1174.827 387.96515 202.57107 1051.4809 342.98182 0

19 Optimized 1176.2085 388.34375 178.51365 1089.1559 367.92336 0

20 Optimized 1177.17 388.6073 161.76358 1108.7144 382.59296 0

21 Optimized 1178.3165 389.07355 132.31141 995.20521 348.63173 0

22 Optimized 1179.6475 389.7425 90.15649 991.84893 364.30739 0

23 Optimized 1180.3585 390.10445 67.346718 943.07781 353.81833 0

24 Optimized 1181.116 390.56095 38.622882 927.286 359.04321 0

25 Optimized 1181.9195 391.0827 5.8135697 694.56597 397.65138 50

26 Optimized 1182.7305 391.90395
-

45.684692
648.43166 374.3722 50

27 Optimized 1184.1185 393.3155
-

134.19837
568.19906 328.04988 50

28 Optimized 1185.455 394.6815
-

219.85468
493.32697 284.82246 50

29 Optimized 1186.82 396.1013
-

308.88206
407.49931 235.26984 50

30 Optimized 1188.214 397.5749
-

401.26763
326.97068 188.77661 50

31 Optimized 1189.5185 398.9982
-

490.48991
238.64546 137.78202 50

32 Optimized 1190.7335 400.37125
-

576.55608
164.2184 94.811537 50
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Slices of Slip Surface: 22993 

33 Optimized 1191.8005 401.6896
-

659.13112
76.78452 44.331563 50

34 Optimized 1192.72 402.9532
-

738.28316
11.069128 6.3907643 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 22993 1159.055 390.57295 42.52505 76.542095 13.743778 0

2 22993 1160.221 389.96395 80.748119 157.57987 31.042042 0

3 22993 1161.387 389.43405 114.03939 220.99971 43.214775 0

4 22993 1162.553 388.9777 142.73639 270.54341 51.637388 0

5 22993 1163.3245 388.7066 159.80633 318.39894 64.075574 0

6 22993 1163.963 388.5146 171.67627 420.92676 100.70373 0

7 22993 1164.863 388.271 186.59475 581.64021 159.60873 0

8 22993 1165.892 388.0414 200.60066 704.07147 203.41541 0

9 22993 1167.0495 387.83635 213.04028 789.85705 233.0491 0

10 22993 1168.2065 387.68975 221.82483 864.05159 259.47645 0

11 22993 1169.3635 387.60055 227.02952 927.72544 283.09953 0

12 22993 1170.5205 387.5681 228.69725 981.71131 304.23743 0

13 22993 1171.6775 387.5921 226.83401 1026.6451 323.14466 0

14 22993 1172.8345 387.6728 221.43336 1062.9008 339.9749 0

15 22993 1173.992 387.8108 212.45985 1090.8251 354.8826 0

16 22993 1175.1495 388.00705 199.85377 1110.638 367.98072 0

17 22993 1176.3125 388.2647 183.41273 1116.2846 376.90468 0

18 22993 1177.4815 388.58645 162.96384 1108.0657 381.84593 0

19 22993 1178.6505 388.97405 138.4168 1092.4635 385.45988 0

20 22993 1179.8195 389.43105 109.53367 1069.0883 387.68525 0

21 22993 1181.011 389.97355 75.311106 1031.0484 386.14294 0

22 22993 1182.225 390.6106 35.177377 978.07115 380.95381 0

23 22993 1183.01 391.0605 6.857508 901.37385 516.44925 50

24 22993 1183.735 391.5331
-

22.859487
850.20154 490.86409 50

25 22993 1184.8295 392.30665
-

71.471293
770.73587 444.98456 50

26 22993 1185.924 393.1794
-

126.27269
685.1275 395.55855 50

27 22993 1187.0185 394.16665
-

188.21577
593.18244 342.47404 50

28 22993 1188.1135 395.28975
-

258.64056
494.52317 285.51309 50

29 22993 1189.208 396.5803
-

339.51677
388.71791 224.42639 50

30 22993 1190.3025 398.08845
-

433.96793
275.32612 158.95961 50

-

Page 6 of 7Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



31 22993 1191.3975 399.90365 547.55748 154.04828 88.939815 50

32 22993 1192.492 402.223
-

692.66307
25.448136 14.692488 50
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Alluvial (Clay)

Dike 1 (Clay)
Fly Ash (Sluiced)

Dike 3 (Clay)

Gypsum

Fly Ash (Sluiced)

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)

1.2

File Name: Section K.gsz

Calculated Factor of Safety: 1.2

Date Saved: 10/13/2009

Last Solved on 10/13/2009 at 10:41:10 AM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Gypsum      

Fly Ash (Sluiced)      

Dike 2 (Fat Clay)      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

100 psf     

100 psf     

50 psf     

200 psf     

0 psf     

0 psf     

200 psf     

Friction Angle

25 °     

28 °     

30 °     

30 °     

38 °     

22 °     

19 °     

Unit Weight

124 pcf     

128 pcf     

126 pcf     

121 pcf     

105 pcf     

100 pcf     

127 pcf     

Distance (ft)

-75 -25 25 75 125 175 225 275 325 375 425 475 525
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440
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480
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 309 

Last Edited By: Rogers, Daniel 

Date: 10/13/2009 

Time: 10:40:04 AM 

File Name: Section K.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/13/2009 

Last Solved Time: 10:41:10 AM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
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Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (105, 391.72847) ft 

Left-Zone Right Coordinate: (120, 393.34958) ft 

Left-Zone Increment: 20 

Right Projection: Range 

Right-Zone Left Coordinate: (140, 400.46248) ft 

Right-Zone Right Coordinate: (156.97953, 406.17376) ft 

Right-Zone Increment: 30 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 365.00654) ft 

Right Coordinate: (500, 413.44393) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-50 368.4

0 368.4

30 372

80 377.5

107.5 391

117 391

176 392.6

264 395.5

500 395.5

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.2 (125.078, 413.17) 22.77603 (150.746, 404.066) (110.376, 390.268)

2 9197 1.3 (125.078, 413.17) 26.314 (149.625, 403.69) (112.12, 390.268)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 111.37725 389.9315 66.674778 93.995151 11.038147 0

2 Optimized 113.19485 389.32265 104.66916 169.67348 26.263451 0

3 Optimized 114.82795 388.77835 138.63522 237.46619 39.930303 0

4 Optimized 116.05765 388.36835 164.21449 288.58357 50.248372 0

5 Optimized 116.5841 388.1927 175.17374 340.93341 66.971253 0

6 Optimized 116.8487 388.10445 180.6822 355.54059 70.647377 0

7 Optimized 117.01685 388.04835 184.21166 367.23678 73.946948 0

8 Optimized 117.03505 388.04225 184.62123 368.72348 74.382139 0

9 Optimized 117.47765 387.89465 194.58279 441.11667 99.606153 0

10 Optimized 118.06025 387.70045 207.68703 535.94054 132.62303 0

11 Optimized 118.84665 387.4389 225.33811 659.20002 175.29159 0

12 Optimized 119.7455 387.14 245.51595 797.52028 223.02423 0

13 Optimized 120.53695 386.99875 255.66301 774.56374 209.6495 0

14 Optimized 122.05545 386.83825 268.24799 897.08331 254.06596 0

15 Optimized 123.04675 386.7351 276.36227 883.41135 245.26375 0

16 Optimized 123.77415 386.76855 275.50437 913.23915 257.66157 0

17 Optimized 125.2081 386.83445 273.81848 971.89712 282.04208 0

18 Optimized 126.64205 386.90035 272.13259 1030.5551 306.42258 0

19 Optimized 127.477 386.95595 270.07889 982.25255 287.73684 0

20 Optimized 128.18725 387.0924 262.76736 998.53917 297.27111 0

21 Optimized 129.37175 387.31995 250.57165 1025.567 313.11847 0

22 Optimized 130.55625 387.54745 238.37594 1052.512 328.93233 0

23 Optimized 131.74075 387.775 226.18023 1079.5399 344.77968 0

24 Optimized 132.93545 388.1694 203.59123 952.31432 302.50376 0
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Slices of Slip Surface: 9197 

25 Optimized 134.14035 388.73065 170.61609 946.29558 313.39486 0

26 Optimized 135.32895 389.33515 134.90468 898.96634 308.70095 0

27 Optimized 136.50125 389.98285 96.474618 884.03334 318.19438 0

28 Optimized 137.5958 390.63 57.941848 833.45505 313.32767 0

29 Optimized 138.6126 391.2766 19.313949 813.3635 320.81684 0

30 Optimized 139.1286 391.60475
-

0.28970505
803.17175 324.50245 0

31 Optimized 140.169 392.35415 -45.29237 748.52386 302.42327 0

32 Optimized 141.8065 393.72595 -128.12236 542.37662 313.14129 50

33 Optimized 143.0159 394.98045 -204.35533 477.53497 275.70495 50

34 Optimized 144.2542 396.28625 -283.74215 402.47296 232.36787 50

35 Optimized 145.5214 397.64335 -366.28013 332.3655 191.89131 50

36 Optimized 146.7934 399.04755 -451.75411 249.82321 144.2355 50

37 Optimized 148.07025 400.4989 -540.17227 175.08265 101.08402 50

38 Optimized 149.21805 401.935 -627.82891 82.837265 47.826117 50

39 Optimized 150.2367 403.3558 -714.77314 12.029193 6.9450576 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 9197 112.84505 389.8874 69.42431 111.22295 16.887745 0

2 9197 114.29535 389.18045 113.54031 200.64826 35.193896 0

3 9197 115.74565 388.5793 151.0515 268.71722 47.540035 0

4 9197 116.5841 388.2655 170.63312 331.83583 65.130124 0

5 9197 116.8487 388.17705 176.15153 344.07391 67.845046 0

6 9197 117.01685 388.1218 179.62879 353.95878 70.433888 0

7 9197 117.03505 388.11595 180.02343 355.23571 70.790359 0

8 9197 117.619 387.94325 191.79016 439.22283 99.96929 0

9 9197 118.84665 387.6137 214.43106 597.40068 154.72977 0

10 9197 120.28315 387.30965 235.83124 751.42247 208.31238 0

11 9197 121.57025 387.09625 251.32692 853.72571 243.38491 0

12 9197 122.56155 386.98195 260.14009 902.46228 259.51501 0

13 9197 123.62445 386.9029 266.86534 944.11943 273.62841 0

14 9197 124.7589 386.86465 271.17622 978.37095 285.72522 0

15 9197 125.89335 386.87535 272.43172 1005.815 296.30607 0

16 9197 127.0278 386.93505 270.61762 1026.7383 305.49257 0

17 9197 128.2248 387.0531 265.2762 1041.5878 313.65026 0

18 9197 129.48435 387.236 255.99942 1049.7965 320.71482 0

19 9197 130.74385 387.4819 242.78902 1050.548 326.35583 0

20 9197 132.0034 387.79265 225.53074 1043.9749 330.67289 0

21 9197 133.26295 388.1707 204.07193 1030.0177 333.70376 0

22 9197 134.52245 388.61915 178.22037 1008.589 335.49072 0

23 9197 135.782 389.14195 147.72445 979.43868 336.03436 0

24 9197 137.04155 389.7441 112.28431 942.3256 335.35845 0

25 9197 138.30105 390.4319 71.49544 896.76435 333.43028 0
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26 9197 139.56055 391.2135 24.854193 842.3027 330.27063 0

27 9197 141.10745 392.33445
-

42.474493
765.34977 309.22138 0

28 9197 142.65795 393.6092
-

119.39482
618.34702 357.00282 50

29 9197 143.92465 394.8292
-

193.38271
517.59594 298.83415 50

30 9197 145.19135 396.2321
-

278.77901
408.49889 235.84695 50

31 9197 146.45805 397.86915
-

378.78496
290.68528 167.82722 50

32 9197 147.72475 399.8292
-

498.95597
163.91577 94.636814 50

33 9197 148.99145 402.29725
-

650.80898
28.855243 16.659583 50
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Alluvial (Clay)

Dike 1 (Clay)

Fly Ash (Sluiced)

Dike 3 (Clay)

Gypsum

Bedrock

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)

1.3

File Name: Section L.gsz

Calculated Factor of Safety: 1.3

Date Saved: 12/15/2009

Last Solved on 12/15/2009 at 8:00:20 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Fly Ash Stack

Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Gypsum      

Fly Ash (Sluiced)      

Dike 2 (Fat Clay)      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

100 psf     

100 psf     

50 psf     

200 psf     

0 psf     

0 psf     

200 psf     

Friction Angle

25 °     

28 °     

30 °     

30 °     

38 °     

22 °     

19 °     

Unit Weight

124 pcf     

128 pcf     

126 pcf     

121 pcf     

105 pcf     

100 pcf     

127 pcf     

Distance (ft)

-15 25 65 105 145 185 225 265 305 345 385 425 465 505
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Rogers, Daniel 

Revision Number: 280 

Last Edited By: Rogers, Daniel 

Date: 12/15/2009 

Time: 7:58:41 PM 

File Name: Section L.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 12/15/2009 

Last Solved Time: 8:00:20 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
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Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (157, 395.37291) ft 

Left-Zone Right Coordinate: (206.46194, 397) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (214.1328, 399.68778) ft 

Right-Zone Right Coordinate: (264, 410.99682) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (0, 369.82) ft 

Right Coordinate: (500, 416.67809) ft 
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Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

0 372

82 372

118.4 375.5

155 386

175 390

180 391

194 391

250 391

350 393

500 393

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.3 (201.923, 416.284) 23.50305 (228.501, 404.722) (187.222, 390.294)

2 32167 1.3 (201.923, 416.284) 29.214 (228.796, 404.826) (188.595, 390.287)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 187.91555 390.063 58.46997 78.786607 8.208454 0

2 Optimized 189.3034 389.60035 87.337886 136.03438 19.674661 0

3 Optimized 190.69125 389.1377 116.20444 193.28899 31.144181 0

4 Optimized 192.2866 388.60565 149.40617 259.1745 44.349286 0

5 Optimized 193.5157 388.19555 174.99484 339.59882 66.504325 0

6 Optimized 193.86495 388.07905 182.26745 363.08994 73.057028 0

7 Optimized 193.94325 388.05305 183.88603 375.40716 77.379556 0

8 Optimized 194.01895 388.0279 185.45837 389.87355 82.589094 0

9 Optimized 194.3881 387.9054 193.09789 482.73794 117.02218 0

10 Optimized 195.6563 387.4845 219.3652 682.66019 187.18333 0

11 Optimized 196.78715 387.1385 240.94946 741.75724 202.33948 0

12 Optimized 197.7813 386.9456 252.99167 851.13761 241.66665 0

13 Optimized 198.6426 386.79155 262.60971 857.2933 240.26777 0

14 Optimized 199.49865 386.76505 264.26146 909.3567 260.63539 0

15 Optimized 201.0508 386.7169 267.26239 999.89954 296.00462 0

16 Optimized 202.40135 386.75215 265.06258 991.56052 293.52422 0
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Slices of Slip Surface: 32167 

17 Optimized 203.55025 386.8708 257.66029 1037.7058 315.15884 0

18 Optimized 204.6992 386.9894 250.258 1083.8511 336.79346 0

19 Optimized 205.8633 387.1884 237.84611 1045.1101 326.15584 0

20 Optimized 207.185 387.50155 218.30056 1073.8261 345.65476 0

21 Optimized 208.64925 387.8485 196.65658 1102.6671 366.05199 0

22 Optimized 210.17645 388.35975 164.75495 1017.0202 344.3375 0

23 Optimized 211.7665 389.03525 122.6039 1017.8884 361.71844 0

24 Optimized 213.3208 389.77975 76.145123 957.99596 356.29087 0

25 Optimized 214.8394 390.59325 25.381901 943.3683 370.89058 0

26 Optimized 215.7547 391.0836 -5.215638 934.82628 377.69433 0

27 Optimized 216.6739 391.87285
-

54.463878
689.91427 398.32219 50

28 Optimized 218.03675 393.14635
-

133.93357
618.29931 356.97527 50

29 Optimized 219.2361 394.28205
-

204.80219
560.90699 323.8398 50

30 Optimized 220.40305 395.4051
-

274.87844
495.38594 286.0112 50

31 Optimized 221.5375 396.5155
-

344.17287
439.08105 253.50357 50

32 Optimized 222.6617 397.64525
-

414.66909
370.58234 213.95582 50

33 Optimized 223.77575 398.79435
-

486.37253
312.08743 180.18376 50

34 Optimized 224.9139 400.0419
-

564.19433
230.3845 133.01256 50

35 Optimized 226.0761 401.3879
-

648.20771
161.96477 93.510401 50

36 Optimized 227.2383 402.73385
-

732.16487
93.550651 54.011494 50

37 Optimized 228.16045 404.0646
-

815.22014
2.2017219 1.2711648 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 32167 189.3603 389.922 67.263834 104.64573 15.103268 0

2 32167 190.89135 389.2449 109.52061 188.38029 31.861379 0

3 32167 192.42245 388.66925 145.44284 252.76631 43.361495 0

4 32167 193.53725 388.3012 168.40608 320.15119 61.309004 0

5 32167 193.94325 388.1804 175.93958 348.64127 69.776012 0

6 32167 194.01895 388.15895 177.28091 361.44701 74.407933 0

7 32167 194.3881 388.06015 183.45186 443.42708 105.0368 0

8 32167 195.3037 387.83515 197.49025 570.1465 150.5629 0

9 32167 196.43455 387.5954 212.45088 662.43577 181.8057 0

10 32167 197.8613 387.36625 226.74424 781.81723 224.26404 0
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11 32167 199.3668 387.1887 237.82738 886.39198 262.03711 0

12 32167 200.6552 387.1041 243.10109 943.40281 282.94026 0

13 32167 201.94355 387.0766 244.8206 991.32859 301.60881 0

14 32167 203.2319 387.106 242.98502 1030.8855 318.33245 0

15 32167 204.5203 387.1924 237.59604 1062.2359 333.17613 0

16 32167 205.8087 387.3364 228.60479 1085.8285 346.34087 0

17 32167 207.08445 387.5363 216.13868 1098.8095 356.62215 0

18 32167 208.3476 387.79215 200.16882 1101.6235 364.21134 0

19 32167 209.6108 388.1069 180.53012 1097.6305 370.53259 0

20 32167 210.874 388.48255 157.08515 1086.8459 375.64775 0

21 32167 212.1372 388.9217 129.68558 1069.094 379.54562 0

22 32167 213.4004 389.42745 98.128212 1044.3957 382.3169 0

23 32167 214.6636 390.0036 62.177841 1012.3863 383.90913 0

24 32167 215.9268 390.6549 21.535069 972.86077 384.36053 0

25 32167 216.69485 391.08
-

4.9921196
946.24622 382.30829 0

26 32167 217.49605 391.579
-

36.130786
868.97149 501.70093 50

27 32167 218.8255 392.4698
-

91.715713
791.83931 457.16864 50

28 32167 220.1549 393.4729
-

154.31125
707.27458 408.34517 50

29 32167 221.4843 394.604
-

224.88627
615.0473 355.09772 50

30 32167 222.8137 395.8845
-

304.79095
514.97784 297.32259 50

31 32167 224.1431 397.3451
-

395.93806
406.72137 234.82069 50

32 32167 225.4725 399.0324
-

501.23776
290.04757 167.45904 50

33 32167 226.80195 401.0235
-

625.45425
164.95112 95.234574 50

34 32167 228.1314 403.4664
-

777.91257
32.309148 18.653695 50
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Dike 2 (Fat Clay)

Alluvial (Clay)

Dike 3 (Clay)

Gypsum

Fly Ash (Sluiced)

1.2

File Name: Section M.gsz

Calculated Factor of Safety: 1.2

Date Saved: 10/8/2009

Last Solved on 10/8/2009 at 8:42:42 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 2 (Fat Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Gypsum      

Fly Ash (Sluiced)      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

200 psf     

50 psf     

200 psf     

0 psf     

0 psf     

Friction Angle

19 °     

30 °     

30 °     

38 °     

22 °     
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127 pcf     
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100 pcf     
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 237 

Last Edited By: Rogers, Daniel 

Date: 10/8/2009 

Time: 8:41:38 PM 

File Name: Section M.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/8/2009 

Last Solved Time: 8:42:42 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (52, 394.33556) ft 

Left-Zone Right Coordinate: (72, 392.97402) ft 

Left-Zone Increment: 20 

Right Projection: Range 

Right-Zone Left Coordinate: (120, 407.66232) ft 

Right-Zone Right Coordinate: (140, 411.02676) ft 

Right-Zone Increment: 20 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (0, 396.66) ft 

Right Coordinate: (500, 418.28266) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

0 387

35.5 387

53.5 394.1

80 394.1

130 395

225 400

500 401

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.2 (90.91, 428.717) 35.44875 (131.135, 410.98) (62.5713, 392.978)

2 9475 1.2 (90.91, 428.717) 43.605 (130.744, 410.978) (65.9669, 392.951)
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Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 63.81192 392.5128 99.041507 134.11431 14.17033 0

2 Optimized 66.293205 391.5818 157.13519 246.5812 36.138535 0

3 Optimized 67.56286 391.1052 186.86928 305.26222 47.83385 0

4 Optimized 69.245345 390.4613 227.05604 385.13417 63.86771 0

5 Optimized 71.92684 389.4484 290.26088 506.91187 87.532685 0

6 Optimized 73.982885 388.68815 337.69947 600.20154 106.05772 0

7 Optimized 76.5466 387.74015 396.84006 734.86412 136.57058 0

8 Optimized 79.026645 386.89235 449.75766 830.57018 153.85824 0

9 Optimized 79.9855 386.6081 467.506 872.79248 163.74637 0

10 Optimized 80.209165 386.5418 471.86535 883.29509 166.2284 0

11 Optimized 80.791935 386.369 483.30948 917.95056 175.60639 0

12 Optimized 81.88258 386.0456 504.7059 999.41034 199.87357 0

13 Optimized 83.73427 385.66535 530.5278 1047.1494 208.72868 0

14 Optimized 86.00357 385.33005 553.98088 1174.5284 250.71747 0

15 Optimized 88.84689 385.1505 568.38233 1226.1304 265.74746 0

16 Optimized 91.78014 385.1301 572.95699 1335.7292 308.17998 0

17 Optimized 94.419615 385.30135 565.21735 1334.7094 310.89498 0

18 Optimized 97.249405 385.6608 545.97128 1395.4975 343.23089 0

19 Optimized 98.983585 385.8811 534.17592 1436.1153 364.40716 0

20 Optimized 100.39984 386.19525 516.16447 1394.5861 354.90537 0

21 Optimized 102.5492 386.73125 485.14419 1439.6207 385.63353 0

22 Optimized 104.5769 387.3751 447.2375 1391.8968 381.66713 0

23 Optimized 106.5275 388.1379 401.83244 1408.8939 406.87922 0

24 Optimized 108.0263 388.724 366.94318 1423.0624 426.69986 0

25 Optimized 109.6932 389.55305 317.08194 1338.9158 412.84768 0

26 Optimized 111.98005 390.8017 241.73483 1329.129 439.33575 0

27 Optimized 114.59685 392.4517 141.71273 1221.6673 436.32996 0

28 Optimized 116.67395 393.8977 53.815326 1184.5448 456.84438 0

29 Optimized 117.4924 394.54835 14.134088 905.80858 514.80851 50

30 Optimized 119.0992 396.27235
-

91.637909
822.31928 474.76626 50

31 Optimized 121.91965 399.37255
-

281.92181
660.3683 381.26381 50

32 Optimized 123.64915 401.34395
-

402.99293
545.62116 315.01453 50

33 Optimized 124.9341 402.90075
-

498.69689
462.65742 267.11539 50

34 Optimized 126.9017 405.28465
-

645.24874
331.05191 191.13291 50

35 Optimized 128.76395 407.6941
-

793.49247
178.73729 103.19402 50

36 Optimized 129.8212 409.15945
-

883.75752
96.771375 55.870979 50

Page 4 of 6Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Slices of Slip Surface: 9475 

37 Optimized 130.56725 410.19345 -946.191 27.096876 15.644389 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 9475 66.779375 392.41135 105.3723 167.78078 25.214665 0

2 9475 68.828375 391.1446 184.41778 335.60898 61.085211 0

3 9475 71.30139 389.79495 268.63379 497.26935 92.374764 0

4 9475 73.774405 388.64325 340.49804 622.13273 113.7878 0

5 9475 76.250935 387.67165 401.14374 733.51889 134.28828 0

6 9475 78.73098 386.8679 451.26923 826.65586 151.66604 0

7 9475 79.9855 386.50325 474.03807 867.32275 158.89733 0

8 9475 80.209165 386.44655 477.8114 874.16845 160.13865 0

9 9475 80.791935 386.3045 487.32303 898.25734 166.02824 0

10 9475 82.33929 385.98 509.30397 978.59537 189.60603 0

11 9475 84.686795 385.57525 537.2282 1091.7007 224.02142 0

12 9475 87.0343 385.30115 556.93216 1184.7643 253.66067 0

13 9475 89.381805 385.1552 568.67986 1259.542 279.12643 0

14 9475 91.56915 385.1293 572.74819 1314.2332 299.57938 0

15 9475 93.596335 385.2072 570.19908 1351.9149 315.83369 0

16 9475 95.62352 385.38 561.65835 1377.9338 329.7967 0

17 9475 97.650705 385.64885 547.16155 1392.6375 341.59446 0

18 9475 100.08055 386.11235 520.99368 1408.633 358.62956 0

19 9475 102.4978 386.6932 487.44949 1425.608 379.04063 0

20 9475 104.4998 387.2976 451.98992 1431.5506 395.7682 0

21 9475 106.5018 388.0094 409.82127 1424.8751 410.10838 0

22 9475 108.57375 388.8675 358.60111 1406.5492 423.39851 0

23 9475 110.7156 389.88845 297.30338 1374.7417 435.31333 0

24 9475 112.85745 391.0588 226.67609 1326.6404 444.41444 0

25 9475 114.9993 392.3931 145.81925 1261.191 450.63944 0

26 9475 116.87065 393.69665 66.582928 1189.9415 453.86632 0

27 9475 117.9863 394.5397 15.228637 1056.5302 601.19575 50

28 9475 119.24295 395.59475
-

49.192515
976.70691 563.902 50

29 9475 121.12585 397.3057
-

153.84321
854.14865 493.14295 50

30 9475 123.0088 399.23635
-

272.19885
718.99957 415.11459 50

31 9475 124.899 401.44365
-

407.82857
560.78077 323.76693 50

32 9475 126.79635 404.00345
-

565.40056
380.83975 219.87793 50

33 9475 128.6937 407.0341 -752.3947 189.81564 109.59011 50

34 9475 129.8212 409.0408
-

876.34636
75.539963 43.613018 50
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35 9475 130.37175 410.186
-

946.38378
8.852659 5.1110851 50
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Alluvial (Clay)

Dike 3 (Clay)

Gypsum

Fly Ash (Sluiced)
Bottom Ash Gypsum

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)

1.5

File Name: Section N.gsz

Calculated Factor of Safety: 1.5

Date Saved: 10/8/2009

Last Solved on 10/8/2009 at 7:01:28 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Gypsum      

Fly Ash (Sluiced)      

Bottom Ash      

Dike 2 (Fat Clay)      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

100 psf     

50 psf     

200 psf     
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0 psf     
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Friction Angle
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 236 

Last Edited By: Rogers, Daniel 

Date: 10/8/2009 

Time: 6:59:57 PM 

File Name: Section N.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 10/8/2009 

Last Solved Time: 7:01:28 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 

Page 1 of 6Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 

Page 2 of 6Stability - Existing Condition with Existing PZ Levels

12/15/2009file://V:\1755\active\175539009\geotechnical\report\Appendices\Appendix M - Slope Sta...



Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (90, 391.293) ft 

Left-Zone Right Coordinate: (100, 391.293) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (155, 409.62138) ft 

Right-Zone Right Coordinate: (170, 411.003) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 368.59846) ft 

Right Coordinate: (500, 420.00567) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-50 377.5

0 377.5

50.5 381.7

87 391.65871

106 391.79413

161 392

241 393

500 397

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.5 (121.308, 426.791) 36.2508 (162.758, 411.003) (94.5473, 391.293)

2 37407 1.5 (121.308, 426.791) 42.882 (161.178, 411.003) (97.25, 391.293)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 95.96744 390.6443 67.288915 186.36711 68.749828 50

2 Optimized 98.80781 389.34685 149.51064 418.68231 155.40634 50

3 Optimized 101.3363 388.31485 215.03102 478.50521 106.45048 0

4 Optimized 103.51225 387.5624 262.95441 569.99275 124.05154 0

5 Optimized 105.28995 386.94765 302.10708 667.28957 147.5433 0

6 Optimized 106.27995 386.6053 323.85108 744.4895 169.94896 0

7 Optimized 107.9274 386.05445 358.5952 900.82556 219.07529 0

8 Optimized 110.6624 385.14635 415.92046 1168.6789 304.13415 0

9 Optimized 113.0186 384.49635 457.01836 1287.5468 335.55529 0

10 Optimized 114.99595 384.10445 481.94086 1437.2604 385.97416 0

11 Optimized 117.12875 383.84025 498.91771 1475.2906 394.48023 0

12 Optimized 119.41705 383.7038 507.9477 1602.4956 442.22605 0

13 Optimized 121.80235 383.7267 507.08252 1614.0178 447.2309 0

14 Optimized 124.28465 383.90885 496.3149 1709.5202 490.16675 0

15 Optimized 126.7127 384.2275 476.98167 1696.845 492.85679 0

16 Optimized 129.0865 384.6827 449.13809 1755.4283 527.77549 0

17 Optimized 131.13825 385.1798 418.60473 1705.9909 520.13777 0

18 Optimized 132.86795 385.71885 385.37135 1726.4685 541.83843 0

19 Optimized 134.65615 386.2762 351.01269 1746.5852 563.84787 0

20 Optimized 136.8102 387.0905 300.70265 1672.6662 554.30925 0

21 Optimized 139.32895 388.16805 234.05162 1670.3391 580.29782 0

22 Optimized 141.6078 389.52395 149.97679 1316.3755 673.42059 50

23 Optimized 143.58935 391.13365 49.992264 1218.4513 674.61012 50

24 Optimized 144.77445 392.0964
-

9.8057267
1161.4184 670.5452 50

-
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Slices of Slip Surface: 37407 

25 Optimized 146.0502 393.19255 77.906839 1075.113 620.71677 50

26 Optimized 148.21305 395.06905 -194.4947 977.22304 564.19999 50

27 Optimized 150.15665 396.7882
-

301.31722
870.88462 502.80547 50

28 Optimized 151.78205 398.26055
-

392.81218
805.23827 464.90453 50

29 Optimized 153.51085 399.9435
-

497.41502
700.38404 404.36692 50

30 Optimized 155.4419 401.9265
-

620.72105
622.67198 359.49984 50

31 Optimized 157.0116 403.6584
-

728.42381
504.30347 291.15974 50

32 Optimized 158.57055 405.56885
-

847.26543
385.5902 222.6206 50

33 Optimized 160.26265 407.71145
-

980.56205
216.13333 124.78464 50

34 Optimized 161.87905 409.8435
-

1112.7411
62.533697 36.103847 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 37407 98.35477 390.59245 71.585554 241.04177 97.835594 50

2 37407 100.56432 389.28095 154.40532 471.62021 183.1441 50

3 37407 103.1245 387.988 236.22339 554.44913 128.57154 0

4 37407 105.28995 387.02 297.59214 678.05887 153.71854 0

5 37407 106.6803 386.4871 331.31671 788.27358 184.62256 0

6 37407 107.74815 386.111 355.03997 882.89372 213.26676 0

7 37407 109.20225 385.66785 383.02804 999.23682 248.96451 0

8 37407 111.33535 385.09875 419.03737 1152.7107 296.42326 0

9 37407 113.46845 384.6452 447.83583 1285.4897 338.43413 0

10 37407 115.60155 384.30355 469.64935 1399.7019 375.76562 0

11 37407 117.73465 384.0711 484.64429 1496.866 408.96411 0

12 37407 119.8677 383.94605 492.94966 1578.2261 438.48013 0

13 37407 122.00075 383.92745 494.61696 1644.6764 464.65417 0

14 37407 124.13385 384.01515 489.62946 1696.8863 487.76342 0

15 37407 126.26695 384.2098 477.99634 1735.2687 507.97102 0

16 37407 128.40005 384.5129 459.57891 1760.235 525.49918 0

17 37407 130.53315 384.92685 434.24656 1771.8996 540.4469 0

18 37407 132.66625 385.45495 401.79409 1770.2211 552.88042 0

19 37407 134.93515 386.1512 358.87765 1752.0632 562.88351 0

20 37407 137.33985 387.0393 304.02192 1715.1201 570.12066 0

21 37407 139.7446 388.0971 238.57657 1660.2115 574.3778 0

22 37407 141.83935 389.1568 172.94087 1540.1324 789.34841 50

23 37407 143.62405 390.18765 109.03106 1445.4869 771.60311 50

24 37407 145.40875 391.33835 37.644982 1338.0722 750.80202 50
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25 37407 147.4805 392.8546
-

56.484468
1202.8714 694.47814 50

26 37407 149.83935 394.81665
-

178.36261
1038.519 599.58924 50

27 37407 152.1183 397.00645
-

314.47473
878.22575 507.04387 50

28 37407 154.3173 399.47235
-

467.84182
718.31811 414.72116 50

29 37407 156.5163 402.3872
-

649.21355
533.8312 308.20759 50

30 37407 158.46185 405.44625
-

839.64791
323.17701 186.58634 50

31 37407 160.15395 408.73975
-

1044.7462
97.217605 56.12861 50

32 37407 161.08905 410.78175
-

1171.9069
-19.105592 -11.030619 50
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Alluvial (Clay)

Fly Ash (Sluiced)

Bottom Ash (Stacked)

Gypsum

2.5

File Name: Section O.gsz

Calculated Factor of Safety: 2.5

Date Saved: 11/20/2009

Last Solved on 11/20/2009 at 3:31:22 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Alluvial (Clay)      

Gypsum      

Fly Ash (Sluiced)      

Bottom Ash (Stacked)      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

200 psf     

0 psf     

0 psf     

0 psf     

Friction Angle

30 °     

38 °     

22 °     

35 °     

Unit Weight

121 pcf     

105 pcf     

100 pcf     

105 pcf     

Distance (ft)

-75 -25 25 75 125 175 225 275 325 375 425 475 525
280

300

320

340

360

380

400

420

440

460

480

E
le

v
a

ti
o

n
 (

M
S

L
)

280

300

320

340

360

380

400

420

440

460

480



Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 298 

Last Edited By: Rogers, Daniel 

Date: 11/20/2009 

Time: 3:29:35 PM 

File Name: Section O.gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\ 

Last Solved Date: 11/20/2009 

Last Solved Time: 3:31:22 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 
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Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-50, 391.95996) ft 

Left-Zone Right Coordinate: (209.22258, 425) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (214, 426.26426) ft 

Right-Zone Right Coordinate: (261.7205, 414.99699) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-50, 391.95996) ft 

Right Coordinate: (500, 414.32918) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-50 396.78

0 396.78

143 397

195 398

265 413.81762

288 413.81762

500 408

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 2.5 (62.181, 609.412) 118.5151 (232.21, 424.902) (-47.604, 391.96)

2 259 2.7 (62.181, 609.412) 244.684 (224.135, 425.997) (-50, 391.96)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized -40.64426 388.2025 535.23541 778.71044 170.48305 0

2 Optimized
-

33.050535
384.10285 791.05776 1232.7704 178.4635 0
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3 Optimized
-

27.428715
381.2071 971.72104 1545.206 231.70296 0

4 Optimized -17.45307 376.1001 1290.4527 2107.2694 330.01539 0

5 Optimized -7.477425 370.99305 1609.0951 2669.2436 428.32782 0

6 Optimized -2.31067 368.3479 1774.1711 3037.833 510.55255 0

7 Optimized -1.06587 367.9398 1799.6299 3046.7209 503.85749 0

8 Optimized 0.268525 367.5436 1824.441 3164.6134 541.46483 0

9 Optimized 0.70314 367.41455 1832.4732 3188.0266 547.67913 0

10 Optimized 2.00887 367.0268 1856.7968 3270.5919 571.21029 0

11 Optimized 8.187865 365.93385 1925.6074 3491.7825 632.77581 0

12 Optimized 14.06195 365.0543 1981.0174 3764.0575 720.39495 0

13 Optimized 21.94626 365.09035 1979.5304 3868.5825 763.2266 0

14 Optimized 33.121975 365.3457 1964.6434 4038.1982 837.7705 0

15 Optimized 41.374245 365.53425 1953.7402 4013.363 832.14163 0

16 Optimized 47.882225 365.68295 1945.0443 4021.675 839.01327 0

17 Optimized 52.24572 365.78265 1939.2398 4059.6952 856.71961 0

18 Optimized 57.736525 366.0836 1921.0131 4053.0562 861.40135 0

19 Optimized 64.754835 366.59495 1889.7494 4078.4935 884.31004 0

20 Optimized 68.464335 366.8652 1873.2447 4092.3246 896.56647 0

21 Optimized 74.1892 367.5594 1830.5242 4057.8208 899.88621 0

22 Optimized 83.466715 368.8954 1748.0469 4003.0536 911.08185 0

23 Optimized 92.204025 370.4236 1653.465 3924.9167 917.72604 0

24 Optimized 102.17267 372.16715 1545.6583 3805.4498 913.01505 0

25 Optimized 110.4539 373.61555 1456.0685 3689.3203 902.2923 0

26 Optimized 117.4716 374.60605 1394.9833 3636.3054 905.5529 0

27 Optimized 124.91325 375.43375 1343.9652 3554.7032 893.19612 0

28 Optimized 129.94425 375.99335 1309.5446 3485.9998 879.34495 0

29 Optimized 134.98945 376.2299 1295.288 3469.3756 878.38841 0

30 Optimized 140.86225 376.3727 1286.9423 3416.1023 860.23648 0

31 Optimized 143.605 376.4394 1283.6698 3409.4045 858.85257 0

32 Optimized 144.44315 376.45975 1283.4326 3407.5235 858.18842 0

33 Optimized 150.5905 376.60925 1281.4499 3531.8051 909.20251 0

34 Optimized 157.91935 376.78745 1279.1747 3689.2611 973.73811 0

35 Optimized 165.13825 377.9588 1214.7173 3627.667 974.89499 0

36 Optimized 171.6792 379.2401 1142.657 3666.3463 1019.6367 0

37 Optimized 175.0673 380.38875 1075.0306 3527.414 990.82719 0

38 Optimized 179.49195 382.0648 975.7434 3453.9286 1001.2518 0

39 Optimized 184.6076 384.00255 860.96248 3295.4785 983.60833 0

40 Optimized 191.475 386.60385 706.8865 3081.511 959.41058 0

41 Optimized 196.7974 388.61995 610.65533 2915.9221 931.38824 0

42 Optimized 199.6518 389.7012 583.43047 2848.1882 915.02152 0

43 Optimized 202.1588 390.65085 559.54176 2818.8948 912.83788 0

44 Optimized 204.0855 391.38065 541.15295 2824.4559 922.51426 0

45 Optimized 207.3528 393.60095 448.67867 2683.8558 903.0702 0

46 Optimized 210.85675 396.52465 315.64667 2439.7061 858.17574 0
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Slices of Slip Surface: 259 

47 Optimized 212.3273 398.34685 222.67719 2317.0936 846.19914 0

48 Optimized 213.9854 400.40385 117.70003 1868.3392 1367.7492 0

49 Optimized 215.36795 402.1145 30.448483 1704.8829 1308.2116 0

50 Optimized 219.12885 406.7747
-

207.32151
1366.2479 1067.4298 0

51 Optimized 226.5165 416.73295
-

724.54036
624.5716 487.96882 0

52 Optimized 231.13715 423.3628
-

1073.0851
154.75128 120.90495 0

53 Optimized 231.9296 424.49985
-

1132.8801
41.178759 32.172372 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 259 -46.01191 389.9935 423.4842 552.08908 90.050113 0

2 259 -38.03573 386.23615 657.93213 989.50586 232.17043 0

3 259
-

28.787965
382.3382 901.15769 1388.1817 196.77048 0

4 259 -18.26862 378.3994 1146.9632 1795.4068 261.98821 0

5 259 -7.749275 374.99865 1359.1487 2139.566 315.30907 0

6 259 -1.2448 373.0955 1477.9004 2470.0209 400.84271 0

7 259 0.268525 372.69115 1503.1671 2596.4008 441.69509 0

8 259 0.70314 372.5778 1510.2744 2616.9814 447.13865 0

9 259 7.048225 371.10515 1602.7549 2958.4348 547.73024 0

10 259 17.169375 368.9377 1739.0079 3470.4111 699.53227 0

11 259 25.053685 367.59455 1823.5616 3818.9988 806.20896 0

12 259 33.121975 366.4957 1892.8884 4019.801 859.32845 0

13 259 41.374245 365.6499 1946.4449 4075.3276 860.12442 0

14 259 47.882225 365.15825 1977.7893 4129.6413 869.40465 0

15 259 53.51517 364.9036 1994.2262 4201.4772 891.78731 0

16 259 61.2907 364.7719 2003.2227 4277.638 918.92344 0

17 259 67.03956 364.77975 2003.2694 4322.7866 937.14575 0

18 259 73.00292 365.0139 1989.2178 4354.2073 955.51775 0

19 259 82.48078 365.6183 1952.4411 4383.6084 982.25532 0

20 259 92.204025 366.62925 1890.2769 4337.8704 988.89197 0

21 259 102.17267 368.07155 1801.266 4216.3142 975.74283 0

22 259 112.52625 370.0267 1680.2327 4018.9621 944.908 0

23 259 123.2648 372.5405 1524.3641 3743.0556 896.40954 0

24 259 133.6793 375.467 1342.8022 3381.6475 823.74699 0

25 259 140.86225 377.7349 1201.937 3095.8648 765.19651 0

26 259 143.605 378.6744 1144.2341 2999.1529 749.43581 0

27 259 144.44315 378.97115 1126.725 2968.7859 744.24095 0

28 259 150.5905 381.347 985.88607 2855.4199 755.34071 0

29 259 160.11415 385.2163 755.84539 2675.4555 775.57284 0
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30 259 167.33305 388.5111 558.91175 2512.3199 789.22812 0

31 259 174.3306 391.97675 351.04346 2347.4597 806.60452 0

32 259 179.49195 394.6931 187.74047 2184.1565 806.60445 0

33 259 183.1521 396.73515 64.707484 2002.2628 782.82316 0

34 259 186.3195 398.5623
-

45.506027
1842.9537 744.60164 0

35 259 191.3 401.6153
-

230.03385
1479.076 1155.5808 0

36 259 196.7974 405.09865
-

417.61335
1185.4756 926.19502 0

37 259 201.1018 408.01215
-

538.71548
986.03615 770.37587 0

38 259 207.58945 412.68365
-

738.74327
915.07801 714.9373 0

39 259 213.2282 416.927
-

924.00942
790.5203 617.62215 0

40 259 219.5107 422.11255
-

1158.9814
315.65457 246.61638 0
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Alluvial (Granular)

Alluvial (Granular)

Fly Ash (Sluiced)
Divider Dike

Fly Ash / Bottom Ash (Sluiced)

Alluvial (Clay)

Bottom Ash

Bottom Ash

Fly Ash (Stacked)

1.6

File Name: Section A_Ext (Stability - Repair Design).gsz

Calculated Factor of Safety: 1.6

Date Saved: 11/10/2009

Last Solved on 11/10/2009 at 8:53:06 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Fly Ash Stack

Tennessee Valley Authority (TVA)

Material Type

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Bottom Ash      

Divider Dike      

Analysis Name: Stability - Existing Condition (Shallow Failure)

Cohesion

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

0 psf     

Friction Angle

30 °     

32 °     

32 °     

22 °     

22 °     

35 °     

35 °     

Unit Weight

121 pcf     

130 pcf     

100 pcf     

100 pcf     

100 pcf     

105 pcf     

130 pcf     
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Stability - Existing Condition (Shallow 

Failure) 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 253 

Last Edited By: Rogers, Daniel 

Date: 11/10/2009 

Time: 8:47:42 PM 

File Name: Section A_Ext (Stability - Repair Design).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Repair Sections\ 

Last Solved Date: 11/10/2009 

Last Solved Time: 8:53:06 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition (Shallow Failure) 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bottom Ash 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Divider Dike 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (-52.00001, 364.28389) ft 

Left-Zone Right Coordinate: (-24.73945, 367.45398) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (-0.01245, 376.21062) ft 

Right-Zone Right Coordinate: (41, 387.90442) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (-200, 378.17346) ft 

Right Coordinate: (500, 408.84049) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

X (ft) Y (ft)

-200 384.23

2.55408 384.23

40 384.23

112.5 384.23

132 384.23

417 394.47

500 394.47

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.6 (-22.427, 405.269) 30.9175 (18.8253, 382.882) (-39.4244, 364.23)

2 23359 1.6 (-22.427, 405.269) 44.442 (15.1815, 381.591) (-39.4816, 364.23)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized -38.50552 363.93635 1266.3261 1292.8148 10.702132 0

2 Optimized
-

36.667785
363.3496 1302.923 1353.9824 20.629355 0

3 Optimized
-

34.830055
362.76285 1339.5717 1415.2019 30.556577 0

4 Optimized -33.53012 362.34785 1365.4285 1480.9224 46.662585 0

5 Optimized -31.77687 361.93445 1391.2417 1542.1491 60.970527 0

6 Optimized -29.48264 361.5484 1415.3185 1606.0165 77.046966 0

7 Optimized
-

27.638545
361.3598 1427.0787 1653.111 91.322995 0

8 Optimized -25.53397 361.2661 1432.9446 1681.9024 100.58546 0

9 Optimized -23.16891 361.26735 1432.8601 1716.4892 114.59362 0

10 Optimized -20.77977 361.37995 1425.8612 1727.9752 122.062 0

11 Optimized
-

18.366545
361.60385 1411.8736 1740.3123 132.69783 0

12 Optimized
-

16.023465
361.9149 1392.4701 1731.4871 136.97175 0

13 Optimized
-

13.750535
362.3131 1367.5953 1724.1633 144.06284 0

14 Optimized
-

11.796595
362.70505 1343.1748 1704.4622 145.96959 0

15 Optimized
-

10.161642
363.09075 1319.0652 1689.4012 149.62545 0

16 Optimized
-

8.5266865
363.4764 1295.0151 1674.2806 153.2332 0

17 Optimized -6.8661 363.9217 1267.2409 1644.7544 152.52535 0

18 Optimized -5.17988 364.42665 1235.7104 1618.7347 154.75183 0

19 Optimized -2.834405 365.3306 1179.3102 1545.1062 147.79115 0
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Slices of Slip Surface: 23359 

20 Optimized -0.36051 366.8076 1087.156 1354.9839 187.53509 0

21 Optimized 1.58255 368.4586 984.12721 1224.0702 168.00991 0

22 Optimized 3.06823 369.72095 905.37742 1123.9219 153.0265 0

23 Optimized 4.331865 370.7864 838.89461 1040.5421 141.19512 0

24 Optimized 5.830835 372.0436 760.43353 940.91957 126.37769 0

25 Optimized 7.417115 373.3792 677.11096 834.66991 110.32396 0

26 Optimized 9.212835 374.88685 582.99866 715.84039 93.016777 0

27 Optimized 11.01831 376.38915 489.24827 597.24759 75.621935 0

28 Optimized 12.711415 377.7925 401.70289 486.20155 59.166602 0

29 Optimized 14.40452 379.19585 314.13022 375.14642 42.724005 0

30 Optimized 16.14462 380.64355 223.79652 260.40582 25.634107 0

31 Optimized 17.93172 382.13565 130.69043 142.25782 8.0995719 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 23359 -38.55323 363.86835 1270.5889 1304.3622 13.645301 0

2 23359
-

36.696415
363.19185 1312.7602 1372.2294 24.027126 0

3 23359 -34.8396 362.6069 1349.2556 1429.7187 32.50918 0

4 23359
-

33.019195
362.11785 1379.7909 1507.2308 51.489043 0

5 23359
-

31.235205
361.7185 1404.6969 1572.4342 67.770268 0

6 23359
-

29.451215
361.3953 1424.8591 1628.7662 82.383821 0

7 23359 -27.66723 361.1466 1440.3919 1676.6814 95.467156 0

8 23359
-

25.883245
360.9711 1451.3731 1716.4326 107.09102 0

9 23359
-

24.099255
360.8679 1457.7766 1748.2676 117.366 0

10 23359
-

22.315265
360.83655 1459.7583 1772.3154 126.28127 0

11 23359
-

20.531275
360.8769 1457.257 1788.6835 133.90497 0

12 23359
-

18.747285
360.98915 1450.2226 1797.4582 140.29229 0

13 23359
-

16.963295
361.1738 1438.7253 1798.6986 145.43868 0

14 23359 -15.17931 361.4318 1422.6232 1792.4366 149.41433 0

15 23359
-

13.395325
361.7645 1401.843 1778.5108 152.18366 0

16 23359
-

11.611335
362.17355 1376.3261 1756.9022 153.76271 0

17 23359 -9.827345 362.6612 1345.8693 1727.516 154.1953 0

18 23359
-

8.0433555
363.2302 1310.4029 1690.0845 153.40134 0
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19 23359 -6.259367 363.88385 1269.6217 1644.3942 151.41794 0

20 23359
-

4.4753785
364.6263 1223.2684 1590.1925 148.24697 0

21 23359 -2.69139 365.46255 1171.0929 1527.0058 143.79818 0

22 23359
-

0.7110269
366.5147 1105.4469 1416.8861 218.07208 0

23 23359 1.4657111 367.81895 1024.0448 1307.6991 198.6169 0

24 23359 3.4560365 369.15985 940.40003 1194.6937 178.05835 0

25 23359 5.25995 370.52515 855.1833 1079.1454 156.81997 0

26 23359 7.0638635 372.0445 760.3918 950.5623 133.15882 0

27 23359 8.867777 373.74035 654.56654 807.45742 107.05535 0

28 23359 10.671692 375.6433 535.82579 647.84899 78.439485 0

29 23359 12.475605 377.79695 401.42453 469.00292 47.318896 0

30 23359 14.279515 380.2671 247.28756 267.00728 13.807895 0
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Bedrock

Alluvial (Granular)
Alluvial (Clay)

Fly Ash (Sluiced)

Fly Ash (Sluiced)

Dike 1 (Clay)

Dike 2 (Lean Clay)

Dike 2 (Fat Clay) Fly Ash / Bottom Ash (Sluiced)

Fly Ash (Stacked)

Riprap

1.5

File Name: Section F (Stability - Repair Design).gsz

Calculated Factor of Safety: 1.5

Date Saved: 10/26/2009

Last Solved on 10/26/2009 at 2:46:10 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Fly Ash Stack

Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Fly Ash (Stacked)      

Fly Ash (Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Dike 2 (Fat Clay)      

Riprap      

Bedrock      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion

100 psf     

100 psf     

200 psf     

0 psf     

0 psf     

0 psf     

0 psf     

200 psf     

0 psf     

Friction Angle

25 °     

28 °     

30 °     

32 °     

32 °     

22 °     

22 °     

19 °     

38 °     

Unit Weight

124 pcf     

128 pcf     

121 pcf     

130 pcf     

100 pcf     

100 pcf     

100 pcf     

127 pcf     

150 pcf     

Distance (ft) (x  1000)
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 263 

Last Edited By: Rogers, Daniel 

Date: 10/26/2009 

Time: 2:44:26 PM 

File Name: Section F (Stability - Repair Design).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Repair Sections\ 

Last Solved Date: 10/26/2009 

Last Solved Time: 2:46:10 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Riprap 
Model: Mohr-Coulomb 

Unit Weight: 150 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 
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Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (1130, 394.95234) ft 

Left-Zone Right Coordinate: (1216.0232, 399.79868) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1271.2997, 418.21514) ft 

Right-Zone Right Coordinate: (1313, 426.88948) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 351.17633) ft 

Right Coordinate: (1475, 429.48497) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

Critical Slip Surfaces 

X (ft) Y (ft)

900 359

925 359

949 359

967 359

994 359

1014 360

1032 361

1050 361

1074 363

1095 372

1124 389

1171 389

1303.8099 397.05138

1475 399

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.5 (1229, 455.973) 63.58513 (1304.16, 426.952) (1183.5, 393)

2 32695 1.6 (1229, 455.973) 77.664 (1301.13, 427.166) (1183.55, 393)
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Slices of Slip Surface: Optimized 

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 1185.8335 391.74835
-

115.38561
379.76443 296.70449 0

2 Optimized 1188.552 390.29195
-

14.222509
681.81328 426.04422 0

3 Optimized 1190.613 389.18775 62.480297 664.75382 243.3343 0

4 Optimized 1193.987 387.343 190.35615 828.37029 257.77444 0

5 Optimized 1196.9175 385.70865 303.4221 1056.9902 304.46126 0

6 Optimized 1198.418 384.87175 361.31646 1238.8181 354.53368 0

7 Optimized 1200.5835 383.66405 444.8693 1501.2271 426.79624 0

8 Optimized 1204.155 382.11105 555.29777 1624.3988 431.94485 0

9 Optimized 1206.6645 381.3705 610.97653 1813.8813 486.00506 0

10 Optimized 1209.822 380.4387 681.07825 2052.0021 553.88917 0

11 Optimized 1214.558 379.4742 759.18811 2165.4977 568.18596 0

12 Optimized 1219.3915 378.914 812.4367 2405.3322 643.57155 0

13 Optimized 1223.5705 378.68505 842.53188 2428.1322 640.62413 0

14 Optimized 1227.095 378.7874 849.45206 2539.9612 683.01003 0

15 Optimized 1230.6195 378.8898 856.4006 2651.7902 725.38447 0

16 Optimized 1234.1985 379.23115 848.64822 2598.6726 707.05575 0

17 Optimized 1237.8315 379.8115 826.17089 2660.859 741.2621 0

18 Optimized 1241.4645 380.3919 803.69357 2723.0997 775.49042 0

19 Optimized 1245.076 381.19225 767.42926 2631.3315 753.06538 0

20 Optimized 1248.666 382.21255 717.35331 2646.8714 779.57589 0

21 Optimized 1252.2565 383.23285 667.25057 2662.4112 806.09723 0

22 Optimized 1256.373 384.6769 592.71259 2536.3998 785.30061 0

23 Optimized 1260.8465 386.47685 497.32599 2505.2713 811.26257 0

24 Optimized 1266.0715 388.8748 367.45929 2353.2715 802.32021 0

25 Optimized 1271.816 392.84025 141.74892 1748.1352 1003.7815 0

26 Optimized 1275.668 396.3484 -62.59068 1571.4716 981.96443 0

27 Optimized 1278.83 399.34015
-

237.32054
1406.9873 879.18325 0

28 Optimized 1282.794 403.1744
-

461.58555
1241.5991 775.83724 0

29 Optimized 1286.999 407.31
-

703.73544
1048.3598 655.08791 0

30 Optimized 1290.862 411.27745 -936.6947 850.25335 531.29726 0

31 Optimized 1294.142 414.7754
-

1142.5481
698.26673 436.32548 0

32 Optimized 1297.412 418.51825
-

1363.7376
499.3058 312.00089 0

33 Optimized 1299.4205 420.97525
-

1509.4551
382.3496 238.91855 0

-
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Slices of Slip Surface: 32695 

34 Optimized 1301.23 423.24795 1644.4183 228.60997 142.85136 0

35 Optimized 1303.2355 425.78395
-

1795.1015
68.413611 42.749569 0

36 Optimized 1303.9845 426.73135
-

1851.9018
12.937045 8.0839627 0

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 32695 1185.553 391.6463
-

110.07764
499.0222 389.87887 0

2 32695 1187.767 390.1609
-

9.0125778
790.21837 493.78324 0

3 32695 1189.904 388.9058 77.391174 734.72861 265.58156 0

4 32695 1193.7565 386.8013 223.28438 869.63805 261.14383 0

5 32695 1196.561 385.41615 320.32721 1008.9449 278.21961 0

6 32695 1197.503 384.984 350.85794 1094.9419 300.62943 0

7 32695 1198.1245 384.7139 370.06096 1149.2015 314.79322 0

8 32695 1200.469 383.7662 438.06816 1340.9213 364.77636 0

9 32695 1204.0405 382.45415 533.46236 1605.9282 433.30434 0

10 32695 1206.6645 381.596 596.90512 1782.3187 478.93818 0

11 32695 1209.4475 380.83805 654.7562 1946.5261 521.90891 0

12 32695 1213.3365 379.93125 726.04217 2149.1644 574.97871 0

13 32695 1217.2255 379.23215 784.3833 2321.4563 621.01782 0

14 32695 1221.1145 378.7351 830.10786 2465.792 660.8593 0

15 32695 1225.0035 378.43615 863.46627 2584.1074 695.18414 0

16 32695 1228.8925 378.333 884.61875 2677.5383 724.38652 0

17 32695 1232.7815 378.42495 893.58842 2747.5667 749.05586 0

18 32695 1236.6705 378.71265 890.35228 2794.4411 769.30182 0

19 32695 1240.5595 379.1983 874.76648 2818.8417 785.45739 0

20 32695 1244.4485 379.8857 846.57821 2821.3394 797.8553 0

21 32695 1248.3375 380.78035 805.47596 2801.3848 806.39953 0

22 32695 1252.2265 381.88985 750.9547 2759.0948 811.34128 0

23 32695 1256.1155 383.2241 682.40735 2694.2585 812.84064 0

24 32695 1260.0045 384.7957 599.0507 2605.6855 810.73308 0

25 32695 1264.08 386.72195 494.2709 2486.0064 804.71338 0

26 32695 1268.342 389.05405 364.85572 2331.1688 794.44204 0

27 32695 1272.2785 391.5192 225.93107 2065.5616 1149.5287 0

28 32695 1275.89 394.09995 78.554621 1868.4502 1118.4509 0

29 32695 1279.8305 397.318
-

107.34716
1638.3979 1023.7847 0

30 32695 1284.0995 401.3196
-

340.89072
1377.1391 860.53203 0

31 32695 1288.369 406.0077
-

617.28349
1085.8609 678.52117 0

-
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32 32695 1292.6385 411.60545 950.43077 762.0326 476.17082 0

33 32695 1296.9075 418.5391
-

1366.9572
403.23429 251.96875 0

34 32695 1300.085 424.78885
-

1744.9123
108.58281 67.850069 0
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Alluvial (Clay)

Alluvial (Granular)

Fly Ash (Stacked and/or Sluiced)

Fly Ash / Bottom Ash (Sluiced)

Dike 3 (Clay)

Gypsum

Dike 1 (Clay)

Bedrock

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)

Toe Buttress (RipRap)

Drainage TrenchDike 2 (Lean Clay)

2.4

File Name: Section H (Stability - Repair Design).gsz

Calculated Factor of Safety: 2.4

Date Saved: 10/12/2009

Last Solved on 10/12/2009 at 7:43:02 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant - Gypsum Stack Complex

Tennessee Valley Authority (TVA)

Material Type

Dike 1 (Clay)      

Dike 2 (Lean Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Alluvial (Granular)      

Gypsum      

Fly Ash (Stacked and/or Sluiced)      

Fly Ash / Bottom Ash (Sluiced)      

Dike 2 (Fat Clay)      

Toe Buttress (RipRap)      

Drainage Trench      

Bedrock      
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Stability - Existing Condition with Drainage 

Trench 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 200 

Last Edited By: Kirkbride, Rob 

Date: 10/12/2009 

Time: 7:39:50 PM 

File Name: Section H (Stability - Repair Design).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Repair Sections\ 

Last Solved Date: 10/12/2009 

Last Solved Time: 7:43:02 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Drainage Trench 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 50 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 200 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
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Model: Mohr-Coulomb 

Unit Weight: 125 pcf 

Cohesion: 0 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 35 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked and/or Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 95 pcf 

Cohesion: 0 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Toe Buttress (RipRap) 
Model: Mohr-Coulomb 

Unit Weight: 150 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 
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Pore Water Pressure  

Piezometric Line: 1 

Drainage Trench 
Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (900, 355.68471) ft 

Left-Zone Right Coordinate: (1097.9798, 387.65993) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1098.8988, 387.96627) ft 

Right-Zone Right Coordinate: (1450, 413.40089) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 355.68471) ft 

Right Coordinate: (1475, 414.15883) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

900 359

1000 359

1019.69 359

1029.71 359.014

1050 363

1070 367

1085 370
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

1101 374

1119 377

1142 380

1168 385

1183 389

1220 395

1475 405

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 2.4 (1017.09, 473.215) 101.0518 (1144.34, 393.725) (925.366, 356.394)

2 6527 2.4 (1017.09, 473.215) 148.469 (1142.9, 394.383) (925.454, 356.396)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 929.91945 353.97175 313.76244 633.90407 170.22232 200

2 Optimized 939.02635 349.12825 615.99777 1386.9378 409.91609 200

3 Optimized 944.5931 346.2234 797.26773 1796.3466 531.21968 200

4 Optimized 948.5396 344.34175 914.68204 2096.6015 628.43774 200

5 Optimized 956.92785 340.4692 1156.2904 2696.397 818.88922 200

6 Optimized 967.1329 336.0477 1432.1862 3350.8579 1020.1758 200

7 Optimized 975.77445 332.50465 1653.2744 3938.2809 1214.9595 200

8 Optimized 979.87985 330.82145 1758.3502 4204.76 1412.4353 0

9 Optimized 982.119 330.07445 1804.9654 4209.7628 1388.4104 0

10 Optimized 989.57215 327.64795 1956.3755 4580.2048 1514.8686 0

11 Optimized 996 325.55525 2086.9358 4984.969 1673.1803 0

12 Optimized 998.5 324.74135 2137.7287 5362.9432 1862.0784 0

13 Optimized 1000.1275 324.21155 2170.8006 5608.8636 1984.9666 0

14 Optimized 1002.6275 323.9682 2185.9674 5433.7385 1875.1015 0

15 Optimized 1007.987 323.51215 2214.4237 5958.4458 2161.6122 0

16 Optimized 1012.987 323.49515 2215.5069 5962.6346 2163.4052 0

17 Optimized 1017.345 324.00855 2183.4061 6203.7871 2321.1681 0

18 Optimized 1022.152 324.57485 2148.3514 6451.5088 2484.4291 0

19 Optimized 1024.807 324.93235 2126.2784 6140.1978 2317.4374 0

20 Optimized 1026.0155 325.3542 2100.0277 6095.055 2306.5301 0

21 Optimized 1028.3705 326.1762 2048.9458 5981.8476 2270.6619 0

22 Optimized 1032.405 327.5845 1994.2511 5789.1962 2191.0126 0

23 Optimized 1037.514 329.36775 1945.5989 5546.059 2078.7266 0

24 Optimized 1040.92 330.55655 1913.154 5384.0323 2003.9125 0

25 Optimized 1045.1555 331.72955 1891.8874 5361.3684 2003.1058 0

26 Optimized 1049.1995 332.76035 1877.1708 5206.3544 1770.1583 200

27 Optimized 1055 334.23885 1857.1222 4986.3708 1663.851 200
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Slices of Slip Surface: 6527 

28 Optimized 1065 336.78775 1822.819 4842.5686 1605.6293 200

29 Optimized 1071.13 338.35025 1801.8393 4898.6741 1646.6163 200

30 Optimized 1075.251 339.7528 1765.7997 4729.9996 1576.0931 200

31 Optimized 1081.233 341.9818 1701.2584 4700.5488 1594.751 200

32 Optimized 1084.612 343.29115 1661.7575 4511.4879 1515.2285 200

33 Optimized 1085.4 343.68685 1648.1793 4496.1312 1514.2829 200

34 Optimized 1088.771 345.37925 1595.1146 4436.0882 1510.5725 200

35 Optimized 1093.7845 347.89645 1516.2926 4328.546 1495.3017 200

36 Optimized 1098.0285 350.3114 1431.8074 4037.0421 1385.2279 200

37 Optimized 1100.615 351.94365 1370.2925 3932.3824 1362.2874 200

38 Optimized 1104.4595 354.36975 1260.9594 3817.7148 1192.2346 100

39 Optimized 1112.5585 360.367 970.90531 3237.128 1056.757 100

40 Optimized 1118.099 365.06535 735.34479 2773.0887 950.21561 100

41 Optimized 1119.5 366.44035 662.98693 2667.8771 934.89562 100

42 Optimized 1122.4485 369.33435 506.40062 2372.8603 870.34443 0

43 Optimized 1127.5 374.2925 238.12631 1978.7884 811.68405 0

44 Optimized 1130.8615 377.74675 49.945027 1532.7751 788.43476 100

45 Optimized 1133.81 381.2426
-

144.19689
1208.5618 642.60371 100

46 Optimized 1138.092 386.3196
-

426.15495
777.68617 448.99732 0

47 Optimized 1140.5615 389.24735
-

588.74756
482.22929 166.04486 200

48 Optimized 1141.4695 390.3239
-

648.53742
363.7956 125.26487 200

49 Optimized 1142.1845 391.17175
-

694.90965
261.59247 90.07351 200

50 Optimized 1142.783 391.8814
-

732.00059
176.03472 60.613614 200

51 Optimized 1143.7615 393.04175 -792.6822 26.661078 9.1801452 200

52 Optimized 1144.332 393.7181
-

828.00315
-64.512302 -22.213367 200

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 6527 928.8125 353.91085 317.56468 710.46076 208.90655 200

2 6527 935.53005 349.21655 610.48778 1435.7688 438.80968 200

3 6527 942.2476 345.04625 870.71862 2043.2295 623.43507 200

4 6527 948.89095 341.386 1099.1182 2564.0818 778.93496 200

5 6527 955.4601 338.18785 1298.6797 3011.1001 910.51005 200

6 6527 962.02925 335.37685 1474.0363 3389.4213 1018.4282 200

7 6527 968.59835 332.92965 1626.8025 3706.6697 1105.885 200

8 6527 973.5016 331.2973 1728.6354 3921.0394 1165.7219 200

9 6527 979.6323 329.62335 1833.0694 4138.9088 1331.277 0

10 6527 989.57215 327.4222 1970.4344 4392.472 1398.364 0
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11 6527 996 326.2544 2043.3263 4585.1976 1467.55 0

12 6527 998.5 325.92165 2064.1004 4843.5951 1604.742 0

13 6527 1002.5 325.4856 2091.2328 5237.7352 1816.634 0

14 6527 1010 324.99975 2121.5772 5845.3246 2149.9066 0

15 6527 1017.345 324.7648 2136.2441 6334.7453 2424.0058 0

16 6527 1022.345 324.86305 2130.2997 6595.6667 2578.0809 0

17 6527 1026.0155 325.0184 2121.0124 6694.6742 2640.6049 0

18 6527 1028.3705 325.1817 2111.0121 6620.7543 2603.7009 0

19 6527 1032.405 325.56345 2120.3428 6482.6391 2518.5729 0

20 6527 1037.514 326.1785 2144.5289 6295.1042 2396.3358 0

21 6527 1044.964 327.47725 2154.9059 5980.844 2208.9064 0

22 6527 1055 329.7621 2136.439 5509.611 1947.5018 0

23 6527 1062.912 332.02875 2093.6842 5230.3722 1810.9677 0

24 6527 1067.912 333.73485 2049.6783 5163.7342 1655.7729 200

25 6527 1073.75 336.0449 1978.373 5051.9123 1634.2298 200

26 6527 1081.25 339.39205 1863.167 4863.6872 1595.4048 200

27 6527 1085.4 341.3974 1791.0164 4742.0095 1569.0709 200

28 6527 1088.771 343.24325 1728.4123 4624.0335 1539.6291 200

29 6527 1095.986 347.54655 1572.499 4295.5632 1447.8789 200

30 6527 1100.615 350.47325 1462.1073 4051.5062 1376.8078 200

31 6527 1102.015 351.443 1418.1279 3968.1475 1355.8695 200

32 6527 1106.3725 354.66835 1262.1191 3738.9217 1154.952 100

33 6527 1113.0575 360.01995 997.75209 3272.824 1060.8835 100

34 6527 1116.59 363.02555 846.93592 3010.681 1008.9709 100

35 6527 1117.89 364.22375 785.69395 2904.5775 988.05162 100

36 6527 1119.5 365.7268 707.51439 2771.6319 962.51383 100

37 6527 1120.396 366.5869 661.14196 2594.296 901.44453 100

38 6527 1122.8445 369.05465 527.07627 2386.7572 867.18348 0

39 6527 1127.37 373.88435 262.53485 1961.2308 792.11495 0

40 6527 1130.686 377.63215 55.670831 1552.6901 795.97927 100

41 6527 1133.7645 381.4774
-

159.20916
1166.1283 620.04143 100

42 6527 1138 387.1297
-

477.45103
668.68373 386.06473 0

43 6527 1140.4695 390.64005
-

676.37082
312.41185 107.57203 200

44 6527 1141.4695 392.1556
-

762.82833
158.02289 54.411645 200

45 6527 1142.1845 393.25835 -825.1113 38.061718 13.1057 200

46 6527 1142.633 393.96495
-

863.82368
-37.7727 -13.006184 200
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Bedrock

Alluvial (Clay)Alluvial (Granular)

Dike 1 (Clay) Fly Ash / Bottom Ash (Sluiced)

Fly Ash / Bottom Ash (Sluiced)

Dike 3 (Clay) Fly Ash (Stacked and/or Sluiced)

Gypsum

Dike 2 (Lean Clay)

Dike 2 (Fat Clay)
Riprap

1.9

File Name: Section J (Stability - Repair Design).gsz

Calculated Factor of Safety: 1.9

Date Saved: 10/22/2009

Last Solved on 10/22/2009 at 1:27:14 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS

Cumberland Fossil Plant

Tennessee Valley Authority (TVA)
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Analysis Name: Stability - Existing Condition with Existing PZ Levels
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Kirkbride, Rob 

Revision Number: 81 

Last Edited By: Rogers, Daniel 

Date: 10/22/2009 

Time: 1:25:37 PM 

File Name: Section J (Stability - Repair Design).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Repair Sections\ 

Last Solved Date: 10/22/2009 

Last Solved Time: 1:27:14 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 10 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 1 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 124 pcf 

Cohesion: 100 psf 

Phi: 25 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Lean Clay) 
Model: Mohr-Coulomb 

Unit Weight: 128 pcf 

Cohesion: 100 psf 

Phi: 28 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Granular) 
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Model: Mohr-Coulomb 

Unit Weight: 130 pcf 

Cohesion: 0 psf 

Phi: 32 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Stacked and/or Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash / Bottom Ash (Sluiced) 
Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Riprap 
Model: Mohr-Coulomb 

Unit Weight: 135 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 
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Pore Water Pressure  

Piezometric Line: 1 

Bedrock 
Model: Bedrock (Impenetrable) 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (1153, 397) ft 

Left-Zone Right Coordinate: (1173.3143, 397) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (1197, 404.72957) ft 

Right-Zone Right Coordinate: (1228, 409.63333) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (900, 350.14265) ft 

Right Coordinate: (1475, 418.20122) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

900 359

925 359

949 359

967 359

994 359

1014 359

1037 362

1057 367

1074 370

1091 373

1106 374

1131 375

1152.4982 391.23424

1163.5128 391.26817

1217 391.5
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

1306 397

1475 397

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.9 (1183.86, 420.295) 30.06568 (1219.29, 409.973) (1161.69, 394.786)

2 22405 1.9 (1183.86, 420.295) 33.81 (1216.06, 409.981) (1161.63, 394.82)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 1162.3445 394.2606
-

186.95503
43.907242 34.304097 0

2 Optimized 1163.2565 393.52895
-

141.12202
155.91501 121.81415 0

3 Optimized 1164.097 392.8544 -98.82275 379.17207 296.24169 0

4 Optimized 1164.997 392.132
-

53.499943
529.56972 305.74722 50

5 Optimized 1165.6565 391.60295
-

20.309962
650.28458 375.44198 50

6 Optimized 1166.03 391.30335
-

1.5140986
723.33926 417.62012 50

7 Optimized 1166.1425 391.2129 4.159207 753.97959 432.909 50

8 Optimized 1166.3965 391.0312 15.565821 718.4486 405.80956 50

9 Optimized 1167.9415 389.98985 80.962678 858.10236 313.98481 0

10 Optimized 1170.7435 388.43285 178.87706 1124.0764 381.88534 0

11 Optimized 1173.553 387.42065 242.79728 1320.643 435.47793 0

12 Optimized 1175.331 386.986 270.4004 1387.0881 451.17112 0

13 Optimized 1177.157 386.73975 286.2647 1514.1055 496.0799 0

14 Optimized 1179.495 386.55795 298.2402 1562.2001 510.67295 0

15 Optimized 1181.8165 386.58595 297.11816 1660.5161 550.84852 0

16 Optimized 1184.08 386.7184 289.46757 1651.5806 550.32938 0

17 Optimized 1185.7825 386.9492 275.52539 1691.457 572.07349 0

18 Optimized 1187.485 387.18 261.58321 1731.3333 593.8176 0

19 Optimized 1189.24 387.5292 240.26797 1680.3929 581.84824 0

20 Optimized 1191.0485 387.99675 211.58421 1699.2906 601.07238 0

21 Optimized 1192.857 388.46425 182.90045 1718.1882 620.29652 0

22 Optimized 1194.595 389.03 148.06414 1637.6066 601.81421 0

23 Optimized 1196.4505 389.76855 102.48267 1632.8811 618.32109 0

24 Optimized 1198.5305 390.5965 51.383659 1628.356 637.13819 0

25 Optimized 1199.86 391.2224 12.687654 1356.7049 775.96872 50

26 Optimized 1201.136 392.18565
-

47.074511
1300.7337 750.97893 50

27 Optimized 1202.99 393.63395
-

1189.4402 686.72362 50
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Slices of Slip Surface: 22405 

136.94742

28 Optimized 1204.688 395.0131
-

222.54927
1109.5927 640.62363 50

29 Optimized 1206.4555 396.4485
-

311.63896
1033.2887 596.56951 50

30 Optimized 1208.167 397.92235
-

403.14687
918.13267 530.08414 50

31 Optimized 1209.753 399.3785
-

493.55728
842.69389 486.52954 50

32 Optimized 1211.4775 401.0929
-

600.09228
709.73268 409.76435 50

33 Optimized 1212.99 402.6942
-

699.60572
604.1539 348.80842 50

34 Optimized 1214.4615 404.31225 -800.1816 454.56816 262.44505 50

35 Optimized 1216.176 406.29075
-

923.15644
283.5837 163.72712 50

36 Optimized 1218.1435 408.61945
-

1063.8505
93.808397 54.160303 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 22405 1162.317 394.25445 -186.5747 52.300821 40.86188 0

2 22405 1163.2565 393.4923
-

138.83607
156.78057 122.49041 0

3 22405 1164.1175 392.85995
-

99.161519
329.14484 257.15614 0

4 22405 1165.0175 392.2263
-

59.381272
436.57701 252.05785 50

5 22405 1165.6565 391.8085
-

33.137826
503.31403 290.58849 50

6 22405 1166.2525 391.4351
-

9.6769365
584.00555 337.17576 50

7 22405 1166.8165 391.09905 11.444143 678.07397 384.87891 50

8 22405 1167.988 390.4595 51.669108 731.71383 274.7559 0

9 22405 1169.708 389.6054 105.43356 921.70546 329.79526 0

10 22405 1171.428 388.86855 151.88026 1088.4427 378.3958 0

11 22405 1173.148 388.24085 191.51075 1235.3985 421.75802 0

12 22405 1174.868 387.716 224.72452 1365.0154 460.70741 0

13 22405 1176.5075 387.30485 250.82824 1472.6352 493.64205 0

14 22405 1178.066 386.99545 270.55365 1561.0177 521.38133 0

15 22405 1179.6245 386.7613 285.58518 1638.6254 546.66373 0

16 22405 1181.343 386.5926 296.57723 1699.8622 566.96391 0

17 22405 1183.2215 386.5046 302.57313 1743.6896 582.24885 0

18 22405 1185.1 386.5212 302.04692 1775.1316 595.16483 0

19 22405 1186.978 386.64255 294.98214 1794.4186 605.81164 0

20 22405 1188.856 386.8698 281.31196 1801.7425 614.29381 0
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21 22405 1190.734 387.20515 260.89772 1797.132 620.67895 0

22 22405 1192.612 387.6519 233.52571 1780.2941 624.935 0

23 22405 1194.49 388.2147 198.91435 1751.0892 627.11934 0

24 22405 1196.3115 388.8755 158.17361 1711.6206 627.63333 0

25 22405 1198.077 389.6344 111.29426 1662.141 626.58275 0

26 22405 1199.8425 390.5172 56.68958 1599.7983 623.4564 0

27 22405 1201.0975 391.21175 13.686534 1494.4084 854.89517 50

28 22405 1202.487 392.10445
-

41.643862
1404.6495 810.97477 50

29 22405 1204.5205 393.56195
-

132.04495
1262.8627 729.1141 50

30 22405 1206.396 395.11645
-

228.53502
1121.4851 647.48973 50

31 22405 1208.114 396.77065
-

331.29002
980.32858 565.99297 50

32 22405 1209.832 398.6885
-

450.50076
820.17201 473.52653 50

33 22405 1211.55 400.9502
-

591.16378
638.2075 368.46927 50

34 22405 1213.3215 403.8108
-

769.19703
398.25345 229.93174 50

35 22405 1215.147 407.71145
-

1012.1022
103.03561 59.487638 50
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Dike 2 (Fat Clay)

Alluvial (Clay)

Dike 3 (Clay)

Gypsum

Fly Ash (Sluiced)
RipRap

1.6

File Name: Section M (Stability - Repair Design).gsz

Calculated Factor of Safety: 1.6

Date Saved: 10/22/2009

Last Solved on 10/22/2009 at 6:24:40 PM

Analysis Method: Spencer

SLOPE STABILITY ANALYSIS
Cumberland Fossil Plant - Fly Ash Stack
Tennessee Valley Authority (TVA)

Material Type

Dike 2 (Fat Clay)      

Dike 3 (Clay)      

Alluvial (Clay)      

Gypsum      

Fly Ash (Sluiced)      

RipRap      

Analysis Name: Stability - Existing Condition with Existing PZ Levels

Cohesion
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Stability - Existing Condition with Existing PZ 

Levels 
Report generated using GeoStudio 2007, version 7.14. Copyright © 1991-2009 GEO-SLOPE International Ltd. 

File Information 
Created By: Cooper, Paul 

Revision Number: 212 

Last Edited By: Rogers, Daniel 

Date: 10/22/2009 

Time: 6:18:23 PM 

File Name: Section M (Stability - Repair Design).gsz 

Directory: V:\1755\active\175539009\geotechnical\analysis\Slope-W\Repair Sections\ 

Last Solved Date: 10/22/2009 

Last Solved Time: 6:24:40 PM 

Project Settings 
Length(L) Units: feet 

Time(t) Units: Seconds 

Force(F) Units: lbf 

Pressure(p) Units: psf 

Strength Units: psf 

Unit Weight of Water: 62.4 pcf 

View: 2D 

Analysis Settings 

Stability - Existing Condition with Existing PZ Levels 
Kind: SLOPE/W 

Method: Spencer 

Settings 

Apply Phreatic Correction: No 

PWP Conditions Source: Piezometric Line 

Use Staged Rapid Drawdown: No 

SlipSurface 

Direction of movement: Right to Left 

Use Passive Mode: No 

Slip Surface Option: Entry and Exit 

Critical slip surfaces saved: 1 

Optimize Critical Slip Surface Location: Yes 

FOS Distribution 

FOS Calculation Option: Constant 

Advanced 

Number of Slices: 30 
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Optimization Tolerance: 0.01 

Minimum Slip Surface Depth: 0.1 ft 

Optimization Maximum Iterations: 5000 

Optimization Convergence Tolerance: 1e-007 

Starting Optimization Points: 8 

Ending Optimization Points: 16 

Complete Passes per Insertion: 1 

Driving Side Maximum Convex Angle: 5 ° 

Resisting Side Maximum Convex Angle: 1 ° 

Materials 

Dike 2 (Fat Clay) 
Model: Mohr-Coulomb 

Unit Weight: 127 pcf 

Cohesion: 200 psf 

Phi: 19 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Dike 3 (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 126 pcf 

Cohesion: 50 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Alluvial (Clay) 
Model: Mohr-Coulomb 

Unit Weight: 121 pcf 

Cohesion: 200 psf 

Phi: 30 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Gypsum 
Model: Mohr-Coulomb 

Unit Weight: 105 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Fly Ash (Sluiced) 
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Model: Mohr-Coulomb 

Unit Weight: 100 pcf 

Cohesion: 0 psf 

Phi: 22 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

RipRap 
Model: Mohr-Coulomb 

Unit Weight: 135 pcf 

Cohesion: 0 psf 

Phi: 38 ° 

Phi-B: 0 ° 

Pore Water Pressure  

Piezometric Line: 1 

Slip Surface Entry and Exit 
Left Projection: Range 

Left-Zone Left Coordinate: (37.37802, 396.03165) ft 

Left-Zone Right Coordinate: (101, 399.8229) ft 

Left-Zone Increment: 40 

Right Projection: Range 

Right-Zone Left Coordinate: (106.11727, 401.84613) ft 

Right-Zone Right Coordinate: (283, 417.56925) ft 

Right-Zone Increment: 40 

Radius Increments: 30 

Slip Surface Limits 
Left Coordinate: (0, 396.66) ft 

Right Coordinate: (500, 418.28266) ft 

Piezometric Lines 

Piezometric Line 1 

Coordinates 

X (ft) Y (ft)

0 387

35.5 387

53.5 394.1

80 394.1

130 395

225 400

500 401
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Critical Slip Surfaces 

Slices of Slip Surface: Optimized 

Slip Surface FOS Center (ft) Radius (ft) Entry (ft) Exit (ft)

1 Optimized 1.6 (100.997, 425.236) 31.54888 (136.733, 411.009) (75.4195, 396.173)

2 32013 1.6 (100.997, 425.236) 37.81 (136.028, 411.006) (77.0226, 395.998)

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength 

(psf)

Cohesive 

Strength 

(psf)

1 Optimized 75.682115 396.03625
-

120.82139
12.159095 9.4997262 0

2 Optimized 77.414725 395.13155
-

64.369983
212.52738 166.04459 0

3 Optimized 79.127465 394.232
-

8.2380917
445.00786 347.67824 0

4 Optimized 79.519685 394.0187 5.0721501 495.34208 383.04085 0

5 Optimized 79.820075 393.85535 15.266031 398.56696 154.86363 0

6 Optimized 79.9855 393.7654 20.879921 408.10466 156.44895 0

7 Optimized 80.209165 393.64375 28.704633 420.50009 158.29564 0

8 Optimized 80.681535 393.38685 45.265746 446.64962 162.16961 0

9 Optimized 81.00073 393.21325 56.456301 466.13085 165.51926 0

10 Optimized 82.630875 392.3267 113.60665 621.16169 205.06555 0

11 Optimized 85.48173 390.9177 204.73379 828.9043 252.18126 0

12 Optimized 87.69363 390.0437 261.75678 949.70522 277.94921 0

13 Optimized 89.564025 389.4015 303.92489 1070.9657 309.90461 0

14 Optimized 91.72956 388.7873 344.68609 1140.9153 321.69748 0

15 Optimized 94.162075 388.2078 383.57994 1263.4547 355.49246 0

16 Optimized 96.18926 387.8052 410.97748 1301.7308 359.88768 0

17 Optimized 97.839285 387.57275 427.33689 1364.3238 378.56728 0

18 Optimized 99.64415 387.31845 445.23002 1459.3572 409.73398 0

19 Optimized 101.0604 387.1842 455.20235 1454.5578 403.76581 0

20 Optimized 102.31425 387.19505 455.93222 1516.8178 428.62559 0

21 Optimized 103.9491 387.20915 456.88639 1601.5917 462.49099 0

22 Optimized 106.13465 387.43995 444.95387 1596.02 465.0609 0

23 Optimized 108.37555 387.8064 424.59212 1672.7779 504.29977 0

24 Optimized 110.4075 388.3246 394.53756 1629.1621 498.82069 0

25 Optimized 112.72595 389.0756 350.2797 1671.2616 533.71135 0

26 Optimized 114.9777 389.97925 296.42269 1602.6991 527.76992 0

27 Optimized 117.12155 391.0156 234.16472 1607.6131 554.90916 0

28 Optimized 119.22095 392.21535 161.65673 1501.0897 541.16604 0

29 Optimized 121.36215 393.6282 75.896895 1470.636 563.51116 0

30 Optimized 122.7076 394.6114 16.058219 1173.6566 668.33974 50

31 Optimized 123.4551 395.3873
-

31.519654
1131.9615 653.5383 50
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Slices of Slip Surface: 32013 

32 Optimized 124.83635 396.8211 -119.4353 1050.8678 606.71879 50

33 Optimized 126.57155 398.6875
-

233.94839
909.13523 524.88947 50

34 Optimized 128.2698 400.5807
-

350.17945
794.79542 458.87535 50

35 Optimized 129.38065 401.8465 -427.9228 689.83428 398.27601 50

36 Optimized 129.8212 402.3837 -460.9332 653.68031 377.4025 50

37 Optimized 130.87165 403.6645 -537.7893 553.64943 319.64965 50

38 Optimized 132.6149 405.7901 -664.7067 387.70011 223.83876 50

39 Optimized 134.2982 407.892
-

790.33577
217.76515 125.72677 50

40 Optimized 135.92155 409.97025 -914.7145 58.799283 33.947782 50

Slip 

Surface
X (ft) Y (ft) PWP (psf)

Base Normal 

Stress (psf)

Frictional 

Strength (psf)

Cohesive 

Strength 

(psf)

1 32013 78.28404 395.04915
-

59.227953
313.52808 244.95498 0

2 32013 79.65135 394.0276 4.5180071 581.69975 450.9438 0

3 32013 79.864105 393.88315 13.532382 423.46389 165.62308 0

4 32013 79.9855 393.8014 18.633345 431.33883 166.74384 0

5 32013 80.209165 393.654 28.063701 444.78619 168.36682 0

6 32013 80.681535 393.34865 47.650701 472.18125 171.52147 0

7 32013 81.00073 393.1461 60.64933 491.93548 174.25091 0

8 32013 81.11113 393.07755 65.050303 501.32244 176.26538 0

9 32013 82.10454 392.50195 102.08204 589.66386 196.99584 0

10 32013 83.982545 391.4866 167.55184 742.0703 232.12053 0

11 32013 85.86055 390.6028 224.81153 871.90339 261.44208 0

12 32013 87.73855 389.84065 274.47856 982.57788 286.0907 0

13 32013 89.616555 389.1924 317.03613 1076.6747 306.91392 0

14 32013 91.56915 388.6348 354.02381 1158.5669 325.05652 0

15 32013 93.596335 388.1713 385.22062 1228.5671 340.73408 0

16 32013 95.62352 387.8233 409.21078 1284.283 353.55212 0

17 32013 97.650705 387.5876 426.19817 1326.7131 363.83165 0

18 32013 100.08055 387.46315 436.6971 1395.7154 387.46855 0

19 32013 102.4978 387.46855 439.07055 1478.9409 420.13488 0

20 32013 104.4998 387.60145 433.02524 1538.4439 446.61814 0

21 32013 106.5018 387.84195 420.26773 1584.0652 470.20468 0

22 32013 108.57375 388.20845 399.72519 1619.2738 492.7296 0

23 32013 110.7156 388.71255 370.67734 1642.6823 513.92336 0

24 32013 112.85745 389.35145 333.21645 1649.8796 531.96643 0

25 32013 114.9993 390.13255 286.87947 1640.3211 546.8259 0

26 32013 117.1789 391.08505 229.89148 1612.9367 558.78656 0

27 32013 119.3963 392.2284 161.03612 1565.8095 567.56528 0

28 32013 121.6137 393.5682 79.923716 1496.9587 572.51929 0
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29 32013 123.1335 394.5869 18.06493 1359.4301 774.43753 50

30 32013 123.74745 395.0366
-

9.3073877
1321.2537 762.82619 50

31 32013 124.899 395.96405
-

65.885517
1234.838 712.93408 50

32 32013 126.79635 397.62515
-

167.40548
1079.8887 623.47405 50

33 32013 128.6937 399.5339 -284.3791 908.56618 524.56093 50

34 32013 129.8212 400.7668
-

360.04405
798.25389 460.8721 50

35 32013 131.00465 402.29125
-

451.68011
645.15797 372.48213 50

36 32013 133.0139 405.21135
-

627.29688
380.06236 219.42911 50

37 32013 135.02315 408.91165
-

851.59288
99.182788 57.263209 50
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TVA Cumberland Fossil Plant Section C FSu - Drained/Undrained Analysis

Date: Thu Mar 11 2010 Filename: SecC-FSu.UT4 Time:  15:40:06

Factor of safety: 1.575
Side force Inclination: 7.7 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

6
Fly Ash / Bottom

Ash (Sluiced)
100

Cohesion: 0.0
Friction angle: 22

Piezometric
Line no. 1

7 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

8 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

6
Fly Ash / Bottom

Ash (Sluiced)
100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

7 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

8 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1
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TVA Cumberland Fossil Plant Section C FSul - Drained/Undrained Analysis

Date: Thu Mar 11 2010 Filename: SecC-FSul.UT4 Time:  15:43:35

Factor of safety: 1.275
Side force Inclination: 6.6 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

6
Fly Ash / Bottom

Ash (Sluiced)
100

Cohesion: 0.0
Friction angle: 22

Piezometric
Line no. 1

7 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

8 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

6
Fly Ash / Bottom

Ash (Sluiced)
100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

7 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

8 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

1

23

4

5

6

55

7

8

1
.9

1
.8

1
.7

1
.6

1
.5

1
.4

1
.4 1

.3

0 60 120 180 240 300 360 420

270

300

330

360

390

420

450

480

510



TVA Cumberland Fossil Plant Section J FSu - Drained/Undrained Analysis

Date: Thu Mar 11 2010 Filename: SecJ-FSu.UT4 Time:  16:28:19

Factor of safety: 1.637
Side force Inclination: 11.53 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

6 Dike 2 - Lean Clay 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

7 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

8 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

9 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

6 Dike 2 - Lean Clay 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

7 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

8 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

9 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1
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TVA Cumberland Fossil Plant Section J FSul - Drained/Undrained Analysis

Date: Thu Mar 11 2010 Filename: SecJ-FSul.UT4 Time:  16:29:33

Factor of safety: 1.322
Side force Inclination: 3.33 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

6 Dike 2 - Lean Clay 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

7 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

8 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

9 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

3 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

4 Dike 1 Lean Clay 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

5 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

6 Dike 2 - Lean Clay 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

7 Dike 2 (Fat Clay) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

8 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

9 Bottom Ash (Stacked) 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1
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Date: Thu Mar 11 2010 Filename: SecM-FSu.UT4 Time:  16:30:51

Factor of safety: 1.607
Side force Inclination: 7.69 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

3 Dike 2 - Fat Clay 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

5 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

6 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

7 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

3 Dike 2 - Fat Clay 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

5 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

6 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

7 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1
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Date: Thu Mar 11 2010 Filename: SecM-FSul.UT4 Time:  16:32:12

Factor of safety: 1.607
Side force Inclination: 7.69 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

3 Dike 2 - Fat Clay 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

5 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

6 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

7 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Bedrock 150 Very Strong Not Applicable

2 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

3 Dike 2 - Fat Clay 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

5 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

6 Dike 3 126
Cohesion: 50.0

Friction angle: 30
Piezometric
Line no. 1

7 Gypsum 105
Cohesion: 0.0

Friction angle: 38
Piezometric
Line no. 1
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TVA Cumberland Fossil Plant Section F FSu - Drained/Undrained Analysis

Date: Thu Mar 11 2010 Filename: SectF-FSu.UT4 Time:  16:24:26

Factor of safety: 1.383
Side force Inclination: 11.31 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Dike 1 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

2 Dike 2 (Lean) 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

3 Dike 2 (Fat) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

5 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

6 Fly Ash (Stacked) 100
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

7 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

8
Fly Ash/Bottom Ash

(Sluiced)
100

Cohesion: 0.0
Friction angle: 22

Piezometric
Line no. 1

9 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Bedrock 150 Very Strong Not Applicable

11 Riprap 140
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

12
Fly Ash

(Stacked-saturated)
100

Cohesion: 0.0
Friction angle: 32

Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Dike 1 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

2 Dike 2 (Lean) 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

3 Dike 2 (Fat) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

5 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

6 Fly Ash (Stacked) 100
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

7 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

8
Fly Ash/Bottom Ash

(Sluiced)
100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

9 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Bedrock 150 Very Strong Not Applicable

11 Riprap 140
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

12
Fly Ash

(Stacked-saturated)
100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 32.00

Piezometric
Line no. 1
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   TVA Cumberland Fossil Plant Section F FSul - Drained/Undrained Analysis

Date: Thu Mar 11 2010 Filename: SectF-FSul.UT4 Time:  16:26:38

Factor of safety: 1.193
Side force Inclination: 9.33 degrees

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Dike 1 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

2 Dike 2 (Lean) 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

3 Dike 2 (Fat) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

5 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

6 Fly Ash (Stacked) 100
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

7 Fly Ash (Sluiced) 100
Cohesion: 0.0

Friction angle: 22
Piezometric
Line no. 1

8
Fly Ash/Bottom Ash

(Sluiced)
100

Cohesion: 0.0
Friction angle: 22

Piezometric
Line no. 1

9 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Bedrock 150 Very Strong Not Applicable

11 Riprap 140
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

12
Fly Ash

(Stacked-saturated)
100

Cohesion: 0.0
Friction angle: 32

Piezometric
Line no. 1

NO. DESCRIPTION
UNIT

WEIGHT
SHEAR

STRENGTH
PORE

PRESSURE

1 Dike 1 124
Cohesion: 100.0
Friction angle: 25

Piezometric
Line no. 1

2 Dike 2 (Lean) 128
Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

3 Dike 2 (Fat) 127
Cohesion: 200.0
Friction angle: 19

Piezometric
Line no. 1

4 Alluvial Clay 121
Cohesion: 200.0
Friction angle: 30

Piezometric
Line no. 1

5 Alluvial Granular 130
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

6 Fly Ash (Stacked) 100
Cohesion: 0.0

Friction angle: 32
Piezometric
Line no. 1

7 Fly Ash (Sluiced) 100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

8
Fly Ash/Bottom Ash

(Sluiced)
100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 22.00

Piezometric
Line no. 1

9 Bottom Ash 105
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

10 Bedrock 150 Very Strong Not Applicable

11 Riprap 140
Cohesion: 0.0

Friction angle: 35
Piezometric
Line no. 1

12
Fly Ash

(Stacked-saturated)
100

2-Stage Linear
Intercept (Kc = 1): 161.13

Slope (Kc = 1): 12.82
Intercept (Kc = Kf): 0.00
Slope (Kc = Kf): 32.00

Piezometric
Line no. 1
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