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URS was tasked by Dynegy Midwest Generation, LLC to evaluate the condition and stability of 

earthen embankments of the North and Old East Ash Ponds at the Vermilion Site.  The ash ponds 

have been out of operation for decades.  The embankments lie on the right-descending bank of 

the Middle Fork of the Vermilion River near river mile 37.0.  The Middle Fork of the Vermilion 

River is designated a National Wild and Scenic River.   

A geotechnical investigation was conducted in August 2013.  Soil samples for laboratory testing 

were collected at 17 borings using a conventional auger drill rig.  A cone penetration test rig 

pushed a piezocone probe through the ash ponds at five locations to obtain strength, pore water 

pressure, and stratigraphy data from within the ponds.  Four piezometers were installed within 

the embankments to monitor the static groundwater levels for one month after the geotechnical 

investigation was completed.  

The slopes of both the North Ash and Old East Ponds were evaluated for slope stability.  The 

evaluation was performed for existing, high water (river flood), and seismic (earthquake) 

conditions.  The evaluation found that the slopes currently meet or exceed the requirements by 

the Illinois Department of Natural Resources for the slope stability of dams.  Recommendations 

were made for the eventual construction of closure caps for both ash ponds.  These 

recommendations include regrading the pond slopes to promote drainage, placement of a clay 

cap, and establishment of vegetation on the clay cap.  

To address post-closure integrity issues, the impact of erosion of the Middle Fork of the 

Vermilion River to the ash ponds was analyzed.  The minimum distance from each ash pond 

embankment toe to the crest of the riverbank, required to maintain acceptable slope stability per 

Illinois Department of Natural Resources criteria for dams, was estimated.  The distance from the 

ash pond embankment toe to the crest of the riverbank at which failure of the ash ponds is likely 

to occur was also estimated.  The time required for erosion to reach these distances, referenced 

from present-day (November 2013) was estimated.   

The evaluation for both the North Ash Pond and Old East Ash Pond found that slope stability 

will remain acceptable as long as at least 16 feet separates the toe of the ash pond embankments 

from crest of the riverbank.  Currently, approximately 35 feet separates the ash pond toe from the 

crest of the riverbank for both ponds.  It is estimated that the river take approximately 60 years to 

erode this distance (19 feet) for the North Ash Pond and 50 years to erode this distance for the 

Old East Ash Pond.  Failure of the North Ash Pond is estimated to occur when 10 feet separates 

the toe of the ash pond from the crest of the riverbank.  Failure of the Old East Ash Pond is 

estimated to occur when 8 feet separates the toe of the ash pond from the crest of riverbank.  It is 

estimated that the river will take approximately 80 years to erode to the failure condition for the 

North Ash Pond and 100 years to erode to the failure condition for the Old East Ash Pond.   

Various alternatives to maintain the stability of the ash pond embankments are as follows: 

pulling back the fly ash from the embankments to allow for more distance from the river, 

flattening the embankment slopes along the river side, reinforcing the slopes using soil nails or 

other reinforcement, installing a sheet pile wall, strengthen using insitu soil stabilization, install a 

robust gabion wall or rip rap along the slope, and construct a diversion channel for the Vermilion 

River.  The recommended alternative is the installation of a robust gabion wall and/or rip rap 

along the slope and riverbank.  
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This report summarizes URS Corporation’s (URS) evaluation of the earthen embankments on the 

right descending bank of the Middle Fork of the Vermilion River at the North and Old East Ash 

Ponds at the Dynegy Midwest Generation, LLC (Dynegy) Vermilion Site, located at approximate 

river mile 37.0.   

1.1 SCOPE OF WORK 

The geotechnical engineering evaluation scope of work is as follows: 

• Characterize the current geotechnical condition of the North and Old East Ash Ponds. 

• Assess the slope stability of the deposited ash and earthen/rock embankments.  

• Provide preliminary recommendations for the preparation of the ash ponds to receive an 

eventual cap with appropriate storm water runoff controls. 

• Determine if “pulling back” deposited ash from the northern edge of the Old East Ash 

Pond a distance of 100 to 200 feet from the centerline of the Middle Fork of the 

Vermilion River is necessary and/or feasible. 

• Identify and evaluate various alternatives to protect the post-closure integrity of the ponds 

against potential future erosion by the Middle Fork of the Vermilion River. 

• Determine the distance of erosion necessary to destabilize the berm slopes adjacent to the 

Middle Fork of the Vermilion River.  Also, estimate the time it would take for this 

amount of erosion to take place.  The berms are considered to become unstable when the 

calculated factor of safety becomes 1.0.  For reference only, the distance of erosion 

necessary to obtain the required regulated factor of safety is also calculated, and shown.  
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2.1 LOCAL GEOLOGIC CONDITIONS 

The site is situated in the Bloomington Ridged Plain which exhibits a prominent southward-

trending, generally flat to gently rolling upland glacial topography characteristic of underlying 

Wisconsinian Age glacial deposition, the last age of the glacial advances occurring within the 

past approximately 11,000 years.  The site is located in the Vermilion River watershed and is 

immediately adjacent to the Middle Fork of the Vermilion River.  The Vermilion River flows to 

the east into the Wabash River. 

The underlying structure of Illinois is described as a complex, generally spoon-shaped basin, 

called the Illinois Basin.  It is oriented NNW to SSE with the tip of the spoon in Kentucky and 

Tennessee and its eastern edge largely in Indiana.  The study area is located atop or within the 

eastern rim of the Basin which reaches a maximum depth of about 15,000 feet in its center. 

Published fault locations are documented neither within the study area, nor within Vermilion 

County.   

Pennsylvanian System bedrock units underlie the site.  The Modesto Formation of the 

Desmoinesian Series of the McLeansboro Group is indicated below the study area.  It includes 

the Number 7 coal and consists mostly of interbedded limestones, shales, and sandstones.  In 

general, the geologic subsurface profile includes a non-uniform surficial fill resting upon glacial 

till which blankets the bedrock. Based upon an examination of stream cuts at the site, the glacial 

till lies irregularly and directly on the Farmington Shale Member of the Modesto Formation or a 

residual clay developed directly on top of the Farmington.  The Danville No. 7 Coal lies directly 

below the Farmington Shale.  The glacial till deposit is classified as the Batestown Member of 

the Wedron Formation of the Woodfordian Substage of the Wisconsin Stage of the Pleistocene 

Series of the Quaternary System.  

2.2 SITE CONDITIONS 

The North and Old East Ash Ponds are coal ash impoundments formed by perimeter earthen 

embankments along the north and east sides.  The Old East Ash Pond was removed from service 

for ash disposal in the early 1970’s, and the North Ash Pond was removed from service for ash 

disposal in the late 1980’s.  The ash ponds are within a few hundred feet west of the Middle Fork 

of the Vermilion River.  A site location map is provided as Figure 1.  The south and west interior 

slopes of the impoundments are generally in cut.  The height of the perimeter embankment 

ranges from approximately 20 feet to 50 feet with a crest elevation of approximately El. 606 feet 

for the North Ash Pond and a crest elevation along the river ranging from El. 626 to 635 feet for 

the Old East Ash Pond.  There is no information available to provide details of the embankment 
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construction and it is unknown if seepage reduction and control features such as drains and filters 

were built into these structures.  No seepage was observed at the time of the explorations.  In the 

1980’s, gabion baskets (gabions) were installed to reduce/eliminate erosion primarily along the 

north side of the old East Pond.  There is a minimal length of gabions that could be considered 

along the southern portion of the east side of the North Ash Pond, but the majority of the gabions 

are protecting the Old East Ash Pond Embankment.  

2.3 SUBSURFACE CONDITIONS 

Subsurface conditions are generally based on the 22 explorations, including 17 conventional 

auger borings (auger borings) and 5 Cone Penetration Test (CPT) soundings made at the site.  

Locations of the explorations are as shown in Figure 2.  The dikes appear to have been 

constructed out of a combination of compacted ash and compacted clay.  The base of the 

embankment and impoundment was placed on alluvium.  The alluvium consists of sands and low 

plasticity clays.  Glacial till consisting of mainly silty clay with sand was encountered below the 

alluvium.  The borings were drilled to auger refusal.  It is believed that auger refusal was 

bedrock (either shale or limestone).  Stick logs from the borings are included in Figure 3. 
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3.1 FIELD INVESTIGATION 

URS’ field investigation consisted of drilling and sampling 17 auger borings and advancing 5 

CPT soundings at the locations shown in Figure 2.  The drilling was subcontracted to Midwest 

Engineering and Testing, Inc. of Champaign, Illinois.  The CPT soundings were subcontracted to 

Stratigraphics, Inc. of Chicago, Illinois.  The field investigation occurred between July 23
rd

 and 

August 9
th

, 2013.  

The CPT soundings were advanced by using an all-terrain drill rig (ATV rig) with a minimum 

dead load of 10 tons.  Pore pressure dissipations tests were performed at selected locations.  

Details about the CPT testing program including the logs are located in Appendix A.   

The auger borings were advanced through soils using hollow stem augers.  Soil samples were 

obtained using either a split spoon sampler in conjunction with Standard Penetration Tests (SPT: 

ASTM D1586) or a 3-inch O.D. thin-walled Shelby Tube (ASTM D1587).  The auger borings 

were advanced to auger refusal which was presumed to be bedrock based on drill actions.  Total 

boring depths ranged from 15 to 86 feet.  Appendix B provides the detailed boring logs from this 

investigation.  Graphic boring logs are shown in Figure 3. 

During the field investigation, four vibrating wire piezometers were installed, with one 

piezometer each installed in Borings B-13-3, B-13-6, B-13-9, and B-13-16.  A total of four 

readings were made in August and September of 2013 to determine the piezometric water levels 

during that time.  Details of the piezometers are included in Appendix C. 

3.2 LABORATORY TESTING 

Laboratory testing was performed on selected samples of soil recovered during the field 

investigation.  The laboratory tests were used to characterize the subsurface materials and to 

provide engineering parameters for use in calculations.  Selected samples were sent to 

subcontracted laboratory TerraSense, LLC of Totowa, New Jersey.  Selected index tests were 

performed in the URS laboratory in St. Louis, Missouri.   

Shear strength of the soils were determined using triaxial compression tests consisting of both 

consolidated-undrained (CIU) with pore pressure measurements and consolidated-drained (CD) 

conditions.  The predominate difference between CD (drained) and CIU (undrained) tests is the 

time element and the effect of pore water pressures, which are water pressure acting within the 

voids of the soil matrix. The drained strength properties from the CD tests were in general 

agreement with the CIU testing.   
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Both soil strength properties and slope stability analyses are commonly performed using either 

drained or undrained conditions. Drained soil properties are typically used in existing-condition 

or steady-seepage slope stability analyses, where it is assumed that the pore pressures within the 

soil have fully reached equilibrium.  Undrained soil properties are typically used in end-of-

construction of seismic slope stability analyses, where the rate of loading is much quicker than 

the soil’s rate of drainage, and equilibrium of the pore pressures within the soil has not been 

reached.  

Duncan and Wright (2005) describe the difference between drained and undrained conditions as 

follows: 

• Drained is the condition under which water is able to flow into or out of a mass of soil in 

the length of time that the soil is subjected to some change in load.  Under drained 

conditions, changes in the loads on the soil do not cause changes in the water pressure in 

the voids of the soil, because the water can move in or out of the soil freely when the 

volume of voids increases or decreases in response to the changing loads.  

• Undrained is the condition under which there is no flow of water into or out of a mass of 

soil in the length of time that the soil is subjected to some change in load.   Changes in 

the loads on the soil cause changes in the water pressure in the voids, because the water 

cannot move in or out in response to the tendency for the volume of voids to change.  

CIU triaxial tests are performed by shearing the soil specimen without allowing pore water to 

flow out of the soil.  Pore water pressures are measured, which can be used to develop both 

drained, or “steady-seepage” soil strength properties (IDNR, 2003) and undrained soil strength 

properties.  CD triaxial tests are performed by shearing the soil at a very slow rate and allowing 

pore water to flow out of the soil.  The rate of shear is controlled to prevent the buildup of pore 

water pressures within the specimen.  Only drained soil strength properties can be developed 

from the CD triaxial test.  

Appendix D provides the results of the laboratory testing. 
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4.1 SLOPE STABILITY ANALYSES FOR EXISITNG CONDITIONS 

The computer program package GeoStudio (SLOPE/W Version 8.12, 2012) using the Spencer 

Method was utilized for the slope stability analyses.  Two cross sections of the Old East Ash 

Pond (shown as A-A’ and B-B’ on Figure 2) and one cross section of the North Ash Pond were 

analyzed.  Three analyses were performed for the existing-condition slopes: drained, normal 

river level conditions; drained high-water level (river flood conditions); and seismic (earthquake) 

conditions.  

Failure surfaces were optimized in the analysis, in order to aid in finding the most critical failure 

surfaces.  Results from optimized cases are presented.  Water-filled tension cracks were included 

in the stability analysis as-needed to remove tensile forces.  The optimization of failure surfaces 

and inclusion of water-filled tension cracks are conservative assumptions, and typically result in 

lower factors of safety relative to an analysis without optimization or tension cracks.   

The slopes were analyzed only for drained conditions for the existing and high water cases.  

Analyses modeling undrained conditions, also referred to as the end of construction case, were 

not performed since the ponds were constructed decades ago and have not been operated for 

many years.  Therefore, pore water pressures within the ponds have had ample time to come to 

equilibrium.  Slope stability was analyzed for drained conditions based on piezometric data 

indicating that the groundwater table through the berm was near the current river elevation (El. 

580 feet).  A second static case was added to evaluate the slope stability should there be an 

increase in the groundwater table caused by a high-water (river flood conditions).  This water 

level was assumed to be EL. 589 feet, based on data provided by Dynegy.   

Soil properties were based on the test borings and related laboratory test data.  For the riprap 

gabion wall, no current data exists; therefore, properties were assigned based on prior experience 

and engineering judgment.   

The seismic analysis was performed using the peak ground acceleration (PGA) based on 

parameters set forth in the 2012 International Building Code and the 2008 U.S. Geological 

Survey (USGS) Geohazards Mapping Project.  The selected PGA for the site, based on a 2,475 

year return period, is 0.08 g.  This PGA was used in conjunction with data from the field 

exploration to estimate the liquefaction potential of the site.  The liquefaction analysis found that 

the site is not susceptible to liquefaction.  The seismic slope stability analysis was performed 

using the pseudo-static approach in SLOPE/W, with the full PGA applied as the horizontal 

seismic acceleration coefficient, which is a conservative assumption.  The slope stability analysis 

was performed using undrained soil strengths, because the rate of seismic loading is expected to 
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be much faster than the time required for pore pressures within the ponds to reach equilibrium 

(return to drained conditions).  

Plots from the slope stability analyses are included in Appendix E.  Summarized results of the 

slope stability analyses can be found in Table 4.1.  

Table 4.1. Slope Stability Factor of Safety Results for Existing Conditions 

 

 

 

Analysis 

 

 

Minimum IDNR 

Factor of Safety 

Facility 

North 

Ash Pond 

Old East Ash 

Pond  

(Section A-A’) 

Old East Ash 

Pond  

(Section B-B’) 

Drained 

(Water Level Based on 

Piezometers) 

1.5 2.0 1.6 1.9 

Drained (High River and 

Groundwater Level, based on 

river flood) 

1.5 2.2 1.5 1.6 

Seismic 

(Undrained Soil Strengths, Water 

Level Based on Piezometers 

1.0 2.4 1.6 1.6 

Note: 

1. The North Ash Pond Section and Old East Ash Pond Section A-A’ and B-‘B are shown in Figure 2. 

The Old East Ash Pond at Cross-Section A-A’ had the lowest factor of safety (FoS) of 1.5 for the 

Drained, High River and Groundwater Level case.  All FoS values meet or exceed the factor of 

safety requirements for dams given by the Illinois Department of Natural Resources (IDNR, 

2003).  The requirements are as follows:  

• Drained case requirement minimum FoS = 1.5 

• Seismic case requirement minimum FoS = 1.0 

4.2 PRELIMINARY RECOMMENDATIONS TO PREPARE PONDS TO BE CAPPED 

In order to prepare the site to be capped, URS recommends grading the ash pond surface to 

promote drainage and prevent standing water from accumulating.  The grading should slope the 

pond surface to approximately 2 percent or greater to direct stormwater.  To minimize earthwork, 

the site should slope from north to south.  Collection ditches and discharges should be made to 

direct stormwater flow.  A minimum thickness of 1 foot of vegetated clay should be present 

above the ash, as temporary cover.  Additional material will be needed when the final cap is 

installed over the ponds.  The actual shape of the final surface will be determined when the cap is 

designed. 

The North Ash Pond consists of two cells.  The secondary cell is believed to be for decant 

purposes and contains limited ash. URS recommends that this pond be drained and ash removed 
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from the bottom.  The removed ash should be placed in the primary cell.  This will prepare the 

secondary cell for clean closure.  If it becomes apparent that the depth of ash is sufficient to 

make removal impractical, then the ash may be left in place and capped along with the primary 

cell.  The berms of the secondary cell should be left in place.  It is anticipated that the secondary 

cell of the North Ash Pond will be used to form a stormwater detention pond for both the Old 

East and North Ash Ponds after the cells are capped. 

4.3 POST-CLOSURE INTEGRITY OF THE PONDS 

4.3.1 Feasibility of Pulling Back the Ash Pond River-Side  Slopes 

A review of the boring data indicates that it should be possible to “pull back” deposited ash from 

the northern edge of the Old East Ash Pond a distance of 100 to 200 feet from the centerline of 

the Middle Fork of the Vermilion River, if necessary.  This is based on the piezometric data 

(groundwater table) which indicated that the water level within the ponds was approximately 

equal to that of the river.  Based on the Standard Penetration Test (SPT) blow count data, the 

density of the ash encountered ranges from very loose to dense and is typically medium dense 

(SPT N-values between 10 and 30 blows per foot).  In general, this density should be sufficient 

to limit the flow of ash into an excavation.  Localized areas may contain flowing ground (ash), 

but it is believed that these areas are limited and could be dealt with during construction while 

pulling back the ash.  It should be noted that ponded water has been observed at the ground 

surface in the past, so some constructability issues related to water should be anticipated.  Open 

excavation below the groundwater table would be problematic so the elevation for the depth of 

excavation will need to be designed with this in mind.  In addition, the excavation exposing a 

large face of ash by pulling back the slope back will create stormwater management and erosion 

control issues that will need to be addressed.  

The exploration data at the berms for the North Ash Pond encountered similar conditions within 

the ash, but the explorations within the pond indicated higher water levels and very loose ash.  

(The North Ash Pond currently has water ponded on a portion of the top.  The Old East Ash 

Pond does not currently pond water.)  If a pull back of the North Ash Pond is attempted, we 

would anticipate significant problems with flowing ground (ash).   

4.3.2 Alternatives to Protect Post-Closure Integrity 

Alternatives to protect the post-closure integrity of the ponds against potential future erosion by 

the Middle Fork of the Vermilion River are as follows: 
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• Pull back the ash in each pond from the pond’s side adjacent to the river.  This would 

require excavating part of the embankments to flatten the slope and would result in ash 

being farther from the river bank.  

• Flatten the river side slopes of the ash ponds.   

• Reinforcement of the existing slope by using soil nails or reconstructing the slope using 

geosynthetic reinforcement. 

• Install a sheet pile wall at the river to protect against erosion.  (Could install other types 

of walls such as a concrete slurry wall, secant pile walls [overlapping drilled shafts] or 

tangent pile walls [tangent drilled shafts].)  These could be installed at the riverbank or at 

some location within the slope.  There is a limit to how far upslope from the river to 

install sheet piling.  The preference would be to install the wall as a cantilever and not use 

tiebacks. 

• The use of in-situ soil stabilization to increase the strength of the ash and soil.  This is 

generally performed by chemically stabilizing the earth by introducing cementitious 

material to the ash and soil.  Installation would involve methods such as jet grouting or 

soil mixing. 

• Install a newer more robust gabion wall or rip rap at the river. 

• Install a diversion within the river (new channel to the east of its current location). 

These alternatives involve differing benefits and drawbacks.  Based on our professional 

judgment and a cursory review of the alternatives, we recommend the installation of gabions 

and/or rip rap to protect the river bank from erosion.  Gabions are a low-cost, effective solution 

to minimizing river bank erosion.  The installation of gabions is less invasive than what would be 

required by the other alternatives referenced herein.  Also, gabions have proven to be effective at 

the Vermilion site already.  Providing effective armoring along the river bank would eliminate 

ash pull back as an alternative for protecting post-closure integrity of the ponds against potential 

future erosion by the river.   

4.4 EROSION FROM THE MIDDLE FORK OF THE VERMILION RIVER 

In a letter from Illinois Environmental Protection Agency (IEPA) to Dynegy, dated May 29, 

2013, IEPA stated: 

 …the Agency requests that the study include two additional calculations to 

determine (1) the critical distance from the ash impoundments to the Middle Fork 

River bank which would cause the embankments to become unstable; and (2) the 
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estimated time it would take to reach the critical distance.  These calculations 

should be conducted with and without design standard safety factors.  This will 

allow the Agency to consider a time estimate and determine how far the river can 

move before any immediate threat of failure may occur. 

These calculations were performed using both drained and undrained conditions.  The drained 

analyses are intended to model a condition where the riverbank is slowly eroded away, and 

sufficient time exists between periods of erosion to allow for pore pressures to equalize and 

drained conditions to develop in the slope.  The undrained analyses are intended to model a 

condition where the riverbank is rapidly eroded, such as in a large flood, and pore pressures have 

not yet equalized and drained conditions have not yet developed. IDNR regulations refer to the 

drained and undrained conditions as the Steady State Seepage and End of Construction cases, 

respectively. 

To determine the distance of erosion necessary to destabilize the berm slopes adjacent to the 

Middle Fork of the Vermilion River, slope stability analyses were performed using an iterative 

process within SLOPE/W.  Portions of the ground beyond the toe of slope were removed in the 

analysis to reflect erosion.  A vertical cut bank was assumed in the analysis, which is 

conservative because the buttressing and/or stabilizing effects of sloughed soil at the toe of the 

cut bank is not included in the analysis.  More of the ground beyond the toe of slope was 

incrementally removed in the analysis until the desired factor of safety (FoS) was reached.  A 

FoS value of 1.5 for drained analysis (steady seepage) represents the minimum FoS required by 

IDNR for a permitted dam.  Likewise, a FoS value of 1.3 is the minimum FoS required by IDNR 

for the undrained analysis (end of construction) for a permitted dam.  A FoS value of 1.0 would 

be considered imminent failure.  At a FoS of 1.0, the forces resisting a slope slide or failure 

surface would equal the forces driving a slope slide or failure surface, resulting in failure of the 

slope.  

As shown in Figure 4, the erosive distance (DE) is defined as the horizontal distance from the 

existing riverbank (E. 580 feet, location of the normal river level on the riverbank) to the crest of 

the cut bank required to achieve the target FoS for either drained or undrained conditions.  The 

critical distance (DC) is defined as the horizontal distance from the toe of the impoundment dike 

to the crest of cut bank.  Using the toe as a zero reference datum, erosion into the ash 

impoundment dike constitutes a negative critical distance.  Erosion leaving material between the 

toe of the impoundment and the river bank yields a positive critical distance. 

Plots of the slope stability results are included in Appendix E and are summarized in the tables at 

the end of this section.  For estimating the time it would take for this amount of erosion to take 

place, an evaluation of historical aerial photographs of the site from 1940, 1966, 1998, 2005, and 



SECTIONSECTIONSECTIONSECTIONFOUR Geotechnical  Analysis 

 4-6 

2012 was made.  The 1940 photograph was prior to plant construction, which occurred in the 

1950’s.  An estimation of the rate of erosion was made for two time frames, 1940 to 2012 and 

1966 to 2012.  This provides an estimated rate of erosion for the longest duration possible as well 

as an erosion rate since the plant was constructed.  Figures 5 and 6 show the river location over 

the various years.  The edge of the river is plotted for each year.  Judgment was used for the river 

location for each year.  The data was then input into Geographic Information System software 

(GIS) to allow an overlay of the multiple years. 

There was a meander in the river which was cut off between 1940 and 1998.  There are no other 

meanders, which when cut off would encroach upon the North or Old East Ash Ponds.  

Therefore, when erosion rates were estimated, they were based upon direct erosion of the 

riverbank.  An average of the distance of erosion was estimated for both the North and Old East 

Ash Ponds.  The estimated rates of erosion are included in Table 4.2.  

Table 4.2 – Estimated Erosion Rates 

 

Pond 

 

Timeframe 

Estimated Erosion Rate 

(feet/year) 

North Ash Pond 
1940-2012 (72 years) 0.3 

1966-2012 (46 years) 1.3 * 

Old East Ash Pond 
1940-2012 (72 years) 0.4 

1966-2012 (46 years) 0.0 

* The river migrated away from the pond from 1940 to 1966.  After 1966, the river eroded back towards 

the pond.  Therefore, this value is not appropriate to use for evaluations. (The erosion rate includes 

erosion to the west after 1966 over the same ground where the river migrated east from 1940 to 1966; e.g. 

this is not erosion of the riverbank) 

Based on this evaluation, URS recommends using an average erosion rate of 0.4 feet/year for the 

Old East Ash Pond site and 0.3 feet/year for the North Ash Pond site.  For the Old East Ash 

Pond, there has essentially not been erosion of the bank in the last 46 years.  A gabion wall (wire 

baskets containing rock) was installed around 1980 to help control erosion.  It is URS’s opinion 

that the average erosion rate of 0.4 feet/year would be an appropriate conservative value to use 

for evaluation purposes.  

The estimated length of time for erosion to reduce FoS values for various analysis conditions are 

shown in Tables 4.3 through 4.5.  Drained conditions are the controlling failure mode for every 

cross-section.  Because the critical distances for undrained failures are greater than the critical 

distances for drained failures, only distances and times for the drained failures are discussed 

further.  
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Table 4.3 – Slope Stability Results for Erosion Conditions – North Ash Pond
5
 

Analysis 

Factor 

of 

Safety 

Existing 

Distance from 

Ash 

Impoundment 

Toe to River 

Bank (ft) 

Critical Distance 

from Ash 

Impoundment Toe 

to River Bank to 

Achieve Factor of 

Safety, DC (ft) 

Erosive 

Distance to 

Achieve Factor 

of Safety, DE (ft) 

Estimated 

Time to 

Achieve Factor 

of Safety
1,3

 

(years) 

Drained 
1.5 

35 

16 19 63 

1.0 10 25 83 

Undrained 
1.3 -32 

(4)
 66 220 

1.0 -40 
(4)

 74 247 

 

Table 4.4 – Slope Stability Results for Erosion Conditions – Old East Ash Pond Section A-A’
5
  

Analysis 

Factor of 

Safety 

Existing 

Distance from 

Ash 

Impoundment 

Toe to Crest 

of River Bank 

(ft) 

Critical 

Distance from 

Ash 

Impoundment 

Toe to Crest 

of River Bank, 

Dc (ft) 

Erosive 

Distance to 

Achieve 

Factor of 

Safety, DE (ft) 

Estimated 

Time to 

Achieve 

Factor of 

Safety
2,3

 

(years) 

Drained 1.5 

35 

16 19 48 

1.0 -4 
(4)

 39 98 

Undrained 1.3 -4 
(4)

 39 98 

1.0 -12 
(4)

 47 118 

 

Table 4.5 – Slope Stability Results for Erosion Conditions – Old East Ash Pond Section B-B’
5 

Analysis 

Factor of 

Safety 

Existing 

Distance from 

Ash 

Impoundment 

Toe to Crest 

of River Bank 

(ft) 

Critical 

Distance from 

Ash 

Impoundment 

Toe to Crest 

of River Bank, 

Dc (ft) 

Erosive 

Distance to 

Achieve 

Factor of 

Safety, DE (ft) 

Estimated 

Time to 

Achieve 

Factor of 

Safety
2,3

 

(years) 

Drained 1.5 

60 

24 36 90 

1.0 8 52 130 

Undrained 1.3 -12 
(4)

 72 180 

1.0 -40 
(4)

 100 250 
NOTES: 

1. Erosive rate for North Ash Pond is assumed to be 0.3 feet per year 

2. Erosive rate for Old East Ash Pond is assumed to be 0.4 feet per year (conservative, stabilizing effects of gabions 

are not considered) 

3. Both erosive rates are calculated assuming the existing rip-rap gabion slope protection has been washed away.  

4. Negative erosion values refer to riverbank erosion that has progressed inward from the toe of the existing ash 

pond.  Note that the toe of the impoundment and riverbank are at different locations.  See Figure 4.  

5. See Figure 4 for a schematic cross section of the embankment and river. 
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For the North Ash Pond, an estimate of the length of time until erosion would cause failure of the 

berm would be 83 years.  This is based on the shortest distance using drained and undrained 

analyses at a factor of safety of 1.0 and an erosion rate of 0.3 feet/year.  The Old East Ash Pond 

would be anticipated to reach failure in 98 years using a factor of safety of 1.0 and erosion rate of 

0.4 feet/year.  For the North Ash Pond, an estimate of the length of time until acceptable factors 

of safety are no longer maintained is 63 years.  The Old East Ash Pond would be anticipated to 

maintain acceptable factors of safety for 48 years.  All times are referenced from present-day 

(November 2013).  
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The interpretations and assessments contained in this report are based upon the limited available 

information and our judgment and experience.  While we believe that our exploration program 

has been detailed enough to identify key subsurface conditions, it is possible that unknown 

conditions exist.  Changes in groundwater conditions can also occur over time.  

The boring logs depict subsurface conditions for the indicated locations and dates. The 

recommendations and observations presented in the report assume that significant variations in 

subsurface conditions do not occur.  Non-uniform conditions, however, often cannot be 

determined by the procedures described. 
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STRATIGRAPHICS

 TABLE 1

SUMMARY OF CPT SOUNDINGS

Dynegy Vermillion Power Plant Ash Ponds

13-130-070

SOUNDING DATE SOUNDING SOUNDING COMMENTS

NUMBER PERFORMED TYPE DEPTH LATITUDE LONGITUDE

(feet) (dec. deg) (dec. deg)

CP-1301 07/24/13 CPTU 4.3 Lift ATV rig

CP-1301a 07/24/13 CPTU 38.6 Offset 4 ft, coarse gravel at refusal

CP-1302 07/24/13 CPTU 33.6 Coarse gravel at refusal

CP-1303 07/24/13 CPTU 47.4 Coarse gravel at refusal

CP-1304 07/24/13 CPTU 11.9 Lift ATV rig

CP-1304a 07/24/13 CPTU 23.9 Lift ATV rig

CP-1304b 07/24/13 CPTU 24.3 Lift ATV rig

CP-1305 07/24/13 CPTU 57.7 Significant rod spring, extreme pullout force

241.7

COORDINATES



STRATIGRAPHICS

 TABLE 2

SUMMARY OF CPTU DISSIPATION TESTS

Dynegy Vermillion Plant

13-130-070

ESTIMATED

HORIZONTAL

ESTIMATED COEFFICIENT OF MEASURED OR

EVALUATED SOIL HORIZONTAL CONSOLIDATION ESTIMATED

SOIL TYPE AT HYDRAULIC IN OVERCONSOLIDATED POTENTIOMETRIC ESTIMATED EVALUATED

SOUNDING DISSIPATION CONDUCTIVITY RANGE* SURFACE AT EFFECTIVE RR

NUMBER DEPTH DEPTH t50 kh Ch(oc) TEST DEPTH STRESS PARAMETER

(ft) (sec) (cm/sec) (cm**2/sec) (ft) (tsf)

cp1301a 14.0 Silty clay to clay 40 4E-06 6E-01 11 0.75 0.01

cp1301a 15.6 Clayey silt to silty clay 9 2E-05 3E+00 11 0.79 0.01

cp1301a 18.9 Silty clay to clay 47 3E-06 5E-01 11 0.89 0.01

cp1301a 26.8 Sensitive fine grained soil 5.5 2E-05 5E+00 8 1.02 0.01

cp1301a 28.8 Sensitive fine grained soil 11 1E-05 2E+00 7.5 1.06 0.01

cp1301a 30.4 Sensitive fine grained soil 8.5 1E-05 3E+00 6.5 1.08 0.01

cp1302 9.2 Sandy clay to silty clay * 15 2E-04 2E+00 7.5 0.50 0.10

cp1302 10.8 Sandy clay to silty clay * 24 9E-05 1E+00 7.5 0.55 0.10

cp1302 12.4 Silty sand to sandy silt 24 1E-04 1E+00 7.5 0.59 0.15

cp1302 15.6 Sensitive fine grained soil 9 2E-05 3E+00 8 0.70 0.01

cp1302 18.8 Silty clay to clay 4.5 3E-05 6E+00 9 0.82 0.01

cp1302 19.9 Silty clay to clay 8 2E-05 3E+00 9 0.85 0.01

cp1302 22.4 Silty clay to clay 7.5 2E-05 3E+00 9 0.93 0.01

cp1302 23.3 Sensitive fine grained soil 8 2E-05 3E+00 9 0.95 0.01

cp1302 24.9 Silty clay to clay 5.5 2E-05 5E+00 9 1.00 0.01

cp1302 26.6 Sensitive fine grained soil 5.5 2E-05 5E+00 9 1.05 0.01

cp1302 28.2 Sensitive fine grained soil 25 4E-06 1E+00 9 1.09 0.01

cp1302 28.9 Silty clay to clay 131 8E-07 2E-01 9 1.11 0.01

cp1302 31.3 Silty clay to clay * 816 9E-08 3E-02 22 1.59 0.01

cp1302 33.1 Silty sand to sandy silt 7 2E-04 4E+00 22 1.64 0.20



PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:8:24 AM

SOUNDING NUMBER:CP-13-01 (CPTU)STRATIGRAPHICS

CPTU LOG WITH LITHOLOGIC EVALUATION cp1301
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PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:8:51 AM

SOUNDING NUMBER:CP-13-01 (CPTU)STRATIGRAPHICS

CPTU LOG WITH LITHOLOGIC EVALUATION cp1301a
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PORE WATER PRESSURE DISSIPATION TEST 

Dynegy Vermillion Plant CP-13-01 (CPTU)
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PORE WATER PRESSURE DISSIPATION TEST 

Dynegy Vermillion Plant CP-13-01 (CPTU)

26.8ft T50=5.5 sec
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PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:11:05 AM

SOUNDING NUMBER:CP-13-02 (CPTU)STRATIGRAPHICS

CPTU LOG WITH LITHOLOGIC EVALUATION cp1302
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PORE WATER PRESSURE DISSIPATION TEST 

Dynegy Vermillion Plant CP-13-02 (CPTU)
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PORE WATER PRESSURE DISSIPATION TEST 

Dynegy Vermillion Plant CP-13-02 (CPTU)
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PORE WATER PRESSURE DISSIPATION TEST 

Dynegy Vermillion Plant CP-13-02 (CPTU)

26.6ft T50=5.5 sec
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PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:1:34 PM

SOUNDING NUMBER:CP-13-03 (CPTU)STRATIGRAPHICS

CPTU LOG WITH LITHOLOGIC EVALUATION cp1303
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PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:3:00 PM

SOUNDING NUMBER:CP-13-04 (CPTU)STRATIGRAPHICS

CPTU LOG WITH LITHOLOGIC EVALUATION cp1304
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PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:3:23 PM

SOUNDING NUMBER:CP-13-04a (CPTU)STRATIGRAPHICS
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PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:4:36 PM

SOUNDING NUMBER:CP-13-05 (CPTU)STRATIGRAPHICS

CPTU LOG WITH LITHOLOGIC EVALUATION cp1304b
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PROJECT NAME:Dynegy Vermillion Plant

PROJECT NUMBER:13-130-070

R1 DATE:7/24/2013 TIME:4:36 PM

SOUNDING NUMBER:CP-13-05 (CPTU)STRATIGRAPHICS

CPTU LOG WITH LITHOLOGIC EVALUATION cp1305
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Medium dense, wet, light brown, coarse to fine
silty SAND (SM). [ALLUVIAL]

Becomes poorly graded, medium to fine sand.

Very stiff, moist, gray, low plastic CLAY (CL),
trace medium sand. [TILL]

Becomes stiff, trace coarse to medium sand.

Becomes very stiff.
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Medium dense, wet, light brown,  medium to
fine, silty SAND (SM). [OUTWASH]

Hard, moist, gray, low plastic CLAY (CL), trace
coarse to medium sand. [TILL]

Bottom of boring at  51.5'
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24.0

5.4' : Fines content
(%)=87.2
5.4' :TX CD C'= 0 ;
phi'=36.8
5.95' :Consol test:
Cc=0.277
Cr=0.033

20' : Fines content
(%)=36.1
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Very loose, moist, gray fly ash. [FILL]

Stiff, moist, light brown, low plastic, fine sandy
CLAY (CL). [FILL]

Medium dense, moist, gray, FLYASH, trace fine
bottom ash. [FILL]

Becomes very dense, trace fine sand, no bottom
ash.

Very loose, wet, light brown, fine silty SAND
(SM). [ALLUVIAL]

Soft, moist, light brown, low plastic, silty CLAY
(CL).  [ALLUVIAL]

Loose, wet, light brown, medium to fine silty
SAND (SM).  [ALLUVIAL]
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46.5

Sample put in jar.

35' : Fines content
(%)=28.8
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Soft, moist, gray, low plastic, silty CLAY (CL),
trace medium to fine sand.  [ALLUVIAL]

Dense, wet, light brown, poorly graded, coarse to
fine silty SAND (SM).  [ALLUVIAL]

Medium dense, wet, gray, sandy SILT (ML).
[TILL]

Dense, wet, coarse to fine SAND (SP), trace silt.
[OUTWASH]

Hard, moist, gray, medium plastic CLAY (CL),
trace coarse to fine sand. [TILL]

Bottom of boring at  46.5'
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3/4" minus crushed limestone rock. [FILL]

Very stiff, moist, light brown, low plastic CLAY
(CL). [FILL]

Loose, moist, drak gray, FLYASH, trace clay.
[FILL]

Becomes medium dense.

With medium to fine gravel

Trace medium to fine sand, no gravel.

Medium dense, moist, light brown to gray,
medium to fine silty SAND (SM). [ALLUVIAL]
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Depth:
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25' : Fines content
(%)=25.4

30' : Fines content
(%)=6.38
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Becomes loose, wet.

Loose, wet, light brown, poorly graded, coarse to
fine SAND (SP-SM), with silt. [ALLUVIAL]

Stiff, moist, gray, medium plastic CLAY (CL),
trace coarse to fine sand. [TILL]

Becomes very stiff.

Very dense, wet, light brown, medium to fine,
silty SAND (SM). [OUTWASH]
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605.9
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Depth:
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Becomes coarse to fine sand.

Limestone in sample spoon shoe.
Bottom of boring at  51.5'
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HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:
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51.5 feet

605.9

Drilling Equipment:
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26 hrs.
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Water
Depth:
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100 24

592.3
1.0

588.3
5.0

585.3
8.0

582.3
11.0

577.8
15.5

573.8
19.5

10' : Fines content
(%)=40.3

20' : Fines content
(%)=93.41

3.5
 >4.5

3.3
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9
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Soft, dry, black, TOPSOIL.

Very stiff, dry, light brown, clayey SILT (ML),
trace fine sand. [FILL]

Very stiff, moist, light brown, fine sandy and
silty CLAY (CL). [FILL]

Dense, moist, light gray, fine, silty SAND (SM),
trace clay. [ALLUVIAL]

Becomes loose.

Increase in clay content

Soft, wet, gray, sandy CLAY (CL), trace silt.
[ALLUVIAL]

Stiff, wet, gray, silty CLAY (CL), trace poorly
graded sand. [ALLUVIAL]
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Drilling Equipment:
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Depth:
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0
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566.3
27.0

564.3
29.0

562.3
31.0

561.8
31.5

551.3
42.0

10 ft of blow back.
Added water.
No sample spoon
collected

40' : Fines content
(%)=15.2

Auger refusal at 42.0'.
SHALE in spoon
shoe.

2.0
4.0

4
7
8

9
14
10

P

14
20
28

13

Becomes stiff.

1/2" Poorly graded sand seam.

Stiff, wet, gray, silty CLAY (CL), trace poorly
graded sand. [ALLUVIAL]

Loose, wet, light brown, poorly graded, silty
SAND (SM). [ALLUVIAL]

6" : Stiff, wet, gray, silty CLAY (CL), trace
sand.

Loose, wet, light brown, poorly graded silty
SAND (SM). [ALLUVIAL]

Bottom of boring at  42'
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602.5
5.5

592.0
16.0

583.0

16.5' :TX CD C'=0 ;
phi'=40.1

20.5' : Limestone
fragments in split
spoon shoe.

1.0

3.0
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135
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Loose, moist, gray, FLYASH, trace fine bottom
ash and clay. [FILL]

Becomes wet.

Medium stiff, moist, gray, medium plastic
CLAY (CL). [FILL]

Becomes stiff, tace medium to fine sand.

Very stiff to stiff, moist, gray, medium plastic
CLAY (CL). [FILL]
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Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

30 hrs.

hrs.

hrs.

ATDWater
Depth:
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67 22

25.0

578.0
30.0

574.5
33.5

572.0
36.0

567.5
40.5

562.0
46.0

26.5' : Chunk of wood
in shoe.

31.5' : Limestone
fragments wedged in
spoon shoe

2.5

1.0

1.011

2
7
9

5
3
2

5
5
4

2
1
0

20

12

Very stiff to stiff, moist, gray,low plastic, silty
CLAY (CL). [FILL]

Loose, wet, dark gray, silty, medium to fine
SAND (SP), trace silt. [ALLUVIAL]

Medium stiff, moist, dark gray, low plastic, silty
CLAY (CL). [ALLUVIAL]

Loose, wet, dark gray, medium to fine silty
SAND (SM). [ALLUVIAL]

Very soft, wet, gray, low plastic, sandy CLAY
(CL). [ALLUVIAL]

Medium dense, wet, light brown, fine SAND
(SP), trace silt (SP). [ALLUVIAL]
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Zack Wilcoxen
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LOCATION Danville, IL
COMPLETED
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N, E DATUMEL. DATUM

51.5 feet

608.0

Drilling Equipment:
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ft., After

ft., After

ft., After

30 hrs.
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hrs.

ATDWater
Depth:
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557.0
51.0

6
3
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Becomes poorly graded, coarse to fine sand.

Bottom of boring at  51.5'
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Zack Wilcoxen
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LOCATION Danville, IL
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608.0

Drilling Equipment:
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Depth:
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89

67

89
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94
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32

36
16.5' : TX CU C'=0;
phi=37.3; phi'=31.7

3.0
 +4.5

3.5

3.5
 2.5
 4

3.0
 +4
1.5

3.5

16

20

4
6
7

5
7
10

4
3
4

4
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2
3
4
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5
6
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14

16
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18

16
19
21
20
18

130

134

132

132

Stiff, dry, brown, low plastic CLAY (CL), trace
3/4" minus rock. [FILL]

Becomes very stiff

Becomes medium stiff, trace medium to fine
sand.

Becomes very stiff

Becomes medium stiff, moist.

Becomes stiff.
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Depth:
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570.4
35.5
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39.0

559.9
46.0

2.0
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6
4
6

6
8
9

4
5
7
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With coarse gravel to fine cobbles.

Medium dense, wet, medium to fine silty SAND
(SM). [ALLUVIAL]

Stiff, moist, gray, low plastic, CLAY (CL), trace
medium sand. [TILL]

1" medium to fine, silty sand lens.

Dense, wet, gray medium to fine, silty sand
(SM). [OUTWASH]
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Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

35.5

27

hrs.

hrs.

hrs.

ATD

1

Water
Depth:



555.6
50.3 50.25' : Auger refusal.

50/3"
LIMESTONE: Weathered.
Bottom of boring at  50.25'

E
L 

/ 
D

E
P

T
H

Logged by:

DESCRIPTION

D
E

P
T

H
, 

ft
.

S
T

R
A

T
U

M

R
E

S
IS

T
A

N
C

E

Completion Depth:

Drilling
Contractor:

21562906

T
X

U
U

 S
u,

 K
S

F

Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
I

N, E DATUMEL. DATUM

50.3 feet

605.9

Drilling Equipment:

8/7/13

Project No.:

11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB
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Depth:
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75

83

50

100

94

44

28

27

590.4
0.3

587.1
3.5

584.9
5.8

581.1
9.5

574.6
16.0

571.1
19.5

569.1
21.5

0.68

3.5' : TX CIU C=99;
phi=49.4 ; C'=382
psf; phi'=23.7

15' : Fines content
(%)=42.8

20' : Auger refusal.

4.0

2.0
 2.5

2.0

14
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3
4
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8
7
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3

1
2
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25
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8
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27

23

126

131

129

130

118

126

3" soft, dry, black, silty CLAY (CL).
[TOPSOIL]

Stiff, dry, tan, silty CLAY (CL). [FILL]

Stiff, moist, gray, fine sandy CLAY (CL).
[FILL]

3" medium dense, brown, fine silty sand seam.

Very stiff, moist, dark gray, poorly graded,
sandy clay (CL). [ALLUVIAL]

Medium stiff, moist, dark gray, silty CLAY
(CL), trace fine sand. [ALLUVIAL]

Loose, wet , dark gray, fine, silty SAND (SM),
trace clay. [ALLUVIAL]

LIMESTONE: weathered, fractured, with chert
fine sand lenses.

Bottom of boring at  21.5'
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Project Name: Dynergy- Vermilion
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ft., After
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Depth:
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75
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100
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39

620.3
3.5

618.3
5.5

612.8
11.0

610.3
13.5

608.3
15.5

600.3
23.5

8.65' : Fines content
(%)=78.9
8.65' : TX CD C'=0 ;
phi'=37.6

2.5

2.5

1.5

20

3
5
5

6
6
5

3
1
1

P

1
1
1

2
3
5

3
4
5

26
35
29
28

22

109

107

114

Stiff, dry, light brown, low plastic CLAY (CL),
trace fine sand. [FILL]

Medium dense, moist, brown, medium to fine
SAND (SP), trace silt. [FILL]

Very loose, wet, gray FLY ASH. [FILL]

Soft, moist, light brown, low plastic CLAY (CL),
with fly ash. [FILL]

Loose, moist, gray FLY ASH. [FILL]

Medium stiff, moist, gray to brown, low plastic
CLAY (CL), trace fly ash. [FILL]

Loose, wet, gray to light brown, FLY ASH, trace
fine bottom ash. [FILL]
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Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen
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LOCATION Danville, IL
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47.0 feet

623.8

Drilling Equipment:

8/2/13

Project No.:
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Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

45.5 hrs.

hrs.

hrs.

ATDWater
Depth:
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100

100

593.8
30.0

583.3
40.5

578.3
45.5

577.3
46.5

576.8
47.0

1.07
30.95' : Fines content
(%)=97.5
30.95' : Consol test
Cc=0.275
Cr=0.008

47: Auger refusal

3.0
 2.5

2
1
3

P

3
5
7

2
7
10

1
6
11

47
48
44

17

13

104

102

103

Loose to medium dense, moist, gray, FLY ASH,
trace fine bottom ash. [FILL]

Very stiff, moist, light brown to gray, low plastic
CLAY (CL), mottled, trace fine sand.
[ALLUVIAL]

Very stiff, wet, light brown, coarse to fine sandy
CLAY (CL). [ALLUVIAL]

Medium dense, wet, light brown, coarse to fine,
silty SAND (SM), trace coarse gravel to fine
cobbles. [ALLUVIAL]

Bottom of boring at  47'
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47.0 feet
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Drilling Equipment:
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Depth:
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33

615.8
11.0

611.3
15.5

6.15' : Fines content
(%)=93.6
6.15' : TX CIU C=0;
phi=51; C'= 0;
phi'=30.3

2.0

4.0

1.5
 1.75
 2.25

2.5

2.5
 2.0
 2.25

2.5
 +4.0
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133

132

Stiff, dry, light brown, low plastic CLAY (CL),
trace coarse to medium sand. [FILL]

Becomes very stiff.

Becomes medium stiff to stiff, moist, trace fly
ash.

Becomes stiff.

Medium dense, dry, gray, FLY ASH. [FILL]

Stiff, moist, brown, low plastic CLAY (CL),
trace medium gravel to fine sand. [FILL]

Trace fly ash.
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ATDWater
Depth:
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100

100

100

100

600.8
26.0

584.3
42.5

580.8
46.0

1.10 25.7' : Fines content
(%)=98.9
Based on auger
cuttings

1.0
 1.5

P

3
3
4

10
5
2

2
6
5

2
3
3

40
44

21

99

104
Medium dense, moist, gray, FLY ASH and
BOTTOM ASH. [FILL]

Becomes loose, 90% fly ash, 10% bottom ash.

Becomes 100% fly ash, trace fine bottom ash.

Becomes medium dense, wet.

Medium stiff, moist, gray, low plastic CLAY
(CL), trace fine sand. [ALLUVIAL]

Medium stiff,, wet, gray, sandy CLAY (CL).
[ALLUVIAL]

E
L 

/ 
D

E
P

T
H

Logged by:

DESCRIPTION

D
E

P
T

H
, 

ft
.

S
T

R
A

T
U

M

R
E

S
IS

T
A

N
C

E

Completion Depth:

Drilling
Contractor:

21562906

T
X

U
U

 S
u,

 K
S

F

Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
I

N, E DATUMEL. DATUM

80.0 feet

626.8

Drilling Equipment:

8/1/13

Project No.:

11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

8/1/13
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Project Name: Dynergy- Vermilion
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ft., After

ft., After

ft., After

50 hrs.

hrs.

hrs.

ATDWater
Depth:
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576.3
50.5

569.8
57.0

561.8
65.0

60' : Fines content
(%)=12.8

4.5

14
23
24

6
16
20

23
20
30

10

6

Dense, wet, brown, coarse to fine sandy
GRAVEL (GP). [OUTWASH]

Dense, wet, gray, coarse to fine silty SAND
(SP-SM). [OUTWASH]

With clay layers.

Hard, moist, gray, coarse to fine sandy CLAY
(CL). [TILL]

Limestone fragments.

E
L 

/ 
D

E
P

T
H

Logged by:

DESCRIPTION

D
E

P
T

H
, 

ft
.

S
T

R
A

T
U

M

R
E

S
IS

T
A

N
C

E

Completion Depth:
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Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
I

N, E DATUMEL. DATUM

80.0 feet

626.8

Drilling Equipment:

8/1/13

Project No.:

11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB
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Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

50 hrs.

hrs.

hrs.

ATDWater
Depth:



546.8
80.0

Increasing gravel/ limestone fragments.

Bottom of boring at  80'
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Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
I

N, E DATUMEL. DATUM

80.0 feet

626.8

Drilling Equipment:

8/1/13

Project No.:

11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

8/1/13
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Project Name: Dynergy- Vermilion

MET, Inc.
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ft., After
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50 hrs.

hrs.

hrs.

ATDWater
Depth:
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13

0

94

4

100

56

42

591.6
1.0

580.6
12.0

576.6
16.0

12.5' : Fines content
(%)=35.7

15.5' : Auger refusal.

4.0

4.021

4
5
5

P

21
19
15

5
7
9

P

2
1
1

11
16
19

12

19

18

21

Stiff, dry, tan, silty CLAY(CL). [FILL]

Stiff, dry, dark gray, silty CLAY (CL).
[ALLUVIAL]

Trace coarse to fine gravel.

Becomes hard.

Becomes stiff, trace medium to fine sand, no
coarse to fine gravel.

Trace coarse to fine gravel, coarse to fine sand.

Very loose, wet, tan, poorly graded, medium to
fine silty SAND (SM).

LIMESTONE: Fractured, weathered.

Bottom of boring at  15.5'
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Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED
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N, E DATUMEL. DATUM

15.5 feet

592.6

Drilling Equipment:

7/24/13
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11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

7/24/13

SURFACE EL., FT

Tim Hicks

t, 
P

C
F

NAVD 88

P
P

 S
u,

 K
S

F

NOTESS
A

M
P

LI
N

G

S
A

M
P

LE
S

0

5

10

15

20

IL CS, East Zone

LOG of BORING No. B-13-10
1148540.89

STARTED
EASTING

1281038.83NORTHING

LL

Sheet  1  of  1

R
E

C
O

V
E

R
Y

, 
%

S
Y

M
B

O
L

T
V

 S
u,

 K
S

F

N
M

C
, 

%

Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

12.5 hrs.

hrs.

hrs.

ATDWater
Depth:



100

89

0

0

21

89

100

626.4
8.0

625.4
9.0

619.9
14.5

613.9
20.5

610.4
24.0

Bent tube. No
recovery.

15' : Fines content
(%)=13.7

>4

4.0

3
4
7

5
9
9

P

P

P

37
41
44

15
8
8

14

4

Stiff, dry, tan, low plastic,silty CLAY (CL).
[FILL]

Becomes very stiff.

Trace coarse sand to fine gravel.

Gravel layer.

Dense, black, 50% FLY ASH  and 50%
BOTTOM ASH.

Some slag.

Very dense, moist, black, 50% BOTTOM ASH,
25% slag, 25% fly ash.

Medium dense, moist, gray, 95% FLY ASH, 5%
bottom ash.

Medium dense, moist, dark gray, 75% BOTTOM
ASH, 20% fly ash, 5% unburnt coal and slag.
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Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
I

N, E DATUMEL. DATUM

58.9 feet

634.4

Drilling Equipment:

7/24/13
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11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

7/25/13

SURFACE EL., FT

Tim Hicks
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Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

50.5 hrs.

hrs.

hrs.

ATDWater
Depth:



100

100

100

60

100

604.4
30.0

35' : Fines content
(%)=81.8

Only able to push 10".
Piston sampler not in
yet. Put in jar.

9
10
11

11
19
23

7
16
14

P

14
8
13

53

Dense, moist, dark gray, FLY ASH, trace bottom
ash.

Becomes dry.

Becomes moist.

Becomes medium dense, 5% to 10% bottom ash.
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Contractor:

21562906
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Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
I

N, E DATUMEL. DATUM

58.9 feet

634.4

Drilling Equipment:

7/24/13

Project No.:

11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

7/25/13

SURFACE EL., FT

Tim Hicks
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Project Name: Dynergy- Vermilion

MET, Inc.
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ft., After

ft., After

50.5 hrs.

hrs.
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ATDWater
Depth:



100

100

581.4
53.0

576.9
57.5

575.5
58.9

50' : Fines content
(%)=90.4

58.5' : Auger refusal.

4.5
 >4.0

1
1
3

7
9
11

50/5"

34

23

Becomes very loose, wet, no bottom ash.

Very stiff, moist, gray, silty CLAY (CL), trace
fine sand. [ALLUVIAL]

Dense, wet, gray to brown, poorly graded SAND
(SP), trace silt. [ALLUVIAL]
Weathered limestone/chert.

Bottom of boring at  58.9'
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Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
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N, E DATUMEL. DATUM

58.9 feet

634.4

Drilling Equipment:

7/24/13

Project No.:

11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

7/25/13

SURFACE EL., FT
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Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

50.5 hrs.

hrs.

hrs.

ATDWater
Depth:



67

89

94

39

89

100
100

100

624.3
8.0

619.3
13.0

616.8
15.5

611.8
20.5

10' : Fines content
(%)=17.9

>4.0

>4.0

3
5
12

6
9
11

7
8
12

7
16
14

8
8
8

P
18
40
42

6
9
9

13

17

7

Very stiff, dry, light brown, low plastic CLAY
(CL). [FILL]

Dense, dry, dark gray, coarse to fine BOTTOM
ASH, trace fly ash. [FILL]

Stiff, moist, light brown, low plastic CLAY
(CL), trace sand. [FILL]

Very dense, moist, dark gray, coarse to fine
BOTTOM ASH, trace fly ash. [FILL]

Medium dense, moist, gray, FLY ASH, trace
clay. [FILL]
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Driller's Name:

Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED
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N, E DATUMEL. DATUM

60.5 feet

632.3

Drilling Equipment:

8/5/13
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11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

8/5/13
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Project Name: Dynergy- Vermilion

MET, Inc.
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55.5 hrs.
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ATDWater
Depth:
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30.0

582.8
49.5

40' : Fines content
(%)=89.5

7
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7
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3
6
11

3
2
5

8
8
8

65

Very dense, dry, gray, FLY ASH, trace medium
to fine bottom ash. [FILL]

Becomes medium dense.
Becomes wet.

Becomes loose.

Becomes medium dense.
Becomes wet.

Stiff, moist, light brown to gray, low plastic
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Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED
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N, E DATUMEL. DATUM

60.5 feet

632.3

Drilling Equipment:

8/5/13
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11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

8/5/13
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Project Name: Dynergy- Vermilion

MET, Inc.
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55.5 hrs.
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Depth:
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0

576.8
55.5

572.3
60.0

571.8
60.5

2.5
1.75
 2.25

6
6
7

10
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12

50/6"

20CLAY (CL), trace silt.

Medium dense, wet, light brown, coarse to fine
SAND (SP), trace silt.

Very dense, wet, coarse SAND to coarse
GRAVEL (SP-GP).

Bottom of boring at  60.5'
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Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED
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N, E DATUMEL. DATUM

60.5 feet

632.3

Drilling Equipment:

8/5/13
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Project Name: Dynergy- Vermilion

MET, Inc.
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55.5 hrs.

hrs.

hrs.
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Depth:



89

100

89

0

28

56

0

24

620.3
13.0

610.3
23.0

7.5' to 12' : Driving
through limestone
gravel.

15' : Fines content
(%)=17.9

3.0

3.5

3.0
 >4.0

10

4
4
7

11
13
15

7
9
10

16
20
32

6
11
14

19
19
24

11
10
12

7

13

10

6

Stiff, dry, light brown, low plastic CLAY (CL),
trace medium to fine sand. [FILL]

Becomes very stiff.

Trace fly ash.

Becomes hard.

Becomes very stiff.

Dense, dry, dark gray, BOTTOM ASH and
FLYASH, with limestone gravel. [FILL]

Medium dense, moist, gray, FLY ASH, trace fine
bottom ash. [FILL]
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633.3
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(%)=79.3
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Becomes dense.

Becomes medium dense, wet.

Becomes loose.

Becomes moist, trace coarse to fine bottom ash.
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LOCATION Danville, IL
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71.5 feet

633.3
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Project Name: Dynergy- Vermilion
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Depth:
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582.8
50.5

577.3
56.0

572.3
61.0

568.3
65.0

563.3
70.0

561.8
71.5

70' : Fines content
(%)=23.6

70' : Auger refusal.

2.5
 2.0

3
4
5

14
17
40

35
50/6"

19

11

Medium stiff, moist, gray, low plastic, silty
CLAY (CL). [ALLUVIAL]

Dense, wet, light brown, poorly graded, coarse to
fine SAND (SP).  [ALLUVIAL]

Hard, moist, light gray, SILT (ML), trace fine
sand. [OUTWASH]

Very stiff, moist, light gray, medium plastic
CLAY (CL), trace coarse to medium sand.
[TILL]

Very dense, wet, light gray, gravelly, silty, fine
SAND (SM), trace clay.

Bottom of boring at  71.5'
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633.3
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Project Name: Dynergy- Vermilion
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56 hrs.
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Depth:



100
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100

100

100

67

100 23

589.6
3.0

584.6
8.0

582.6
10.0

581.6
11.0

577.1
15.5

574.1
18.5

569.6
23.0

15' : Fines content
(%)=8.5

2.0

2.0
 4.0

3.0
 >4.0

11

4
4
5

2
4
4

3
6
6

4
4
4

2
7
6

7
17
9

4
6
7

17
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9

11

Medium stiff to stif, dry, silty CLAY (CL).
[FILL]

Medium stiff to stiff, moist, silty CLAY (CL),
trace medium to fine sand.

Becomes stiff, dark gray. [ALLUVIAL]

Loose, light brown, moist, fine, silty SAND
(SM). [ALLUVIAL]

Medium dense, moist, brown, fine sandy SILT
(ML). [ALLUVIAL]

Medium dense, moist, brown, poorly graded,
medium to fine, silty SAND (SM).
[ALLUVIAL]

Medium dense, wet, brown, poorly graded,
coarse to fine SAND with SILT (SP-SM).

Stiff, wet, gray, low  plastic CLAY (CL), coarse
to fine sand trace. [ALLUVIAL]

Hard, moist, gray, coarse to fine sandy CLAY
(CL). [TILL]
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Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED
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42.0 feet

592.6

Drilling Equipment:

7/24/13

Project No.:
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Depth:



100

100

100

24

556.6
36.0

552.6
40.0

550.6
42.0 42' : Auger refusal in

shale.

>4.0

>4.0

11

14
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3
7
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7
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20
24

10

11

19

Becomes very stiff.

Dense, wet, light brown, poorly graded, medium
to fine SAND (SP), trace silt. [OUTWASH]

Hard, moist, gray, high plastic CLAY (CH).
[TILL]

Bottom of boring at  42'
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HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen
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LOCATION Danville, IL
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42.0 feet

592.6
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Project Name: Dynergy- Vermilion

MET, Inc.
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13 hrs.
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Depth:
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89

83

100

100

100

100

33
629.0

6.0

611.5
23.5

0-5' : cap

6.15' : TX CID C'=0;
phi'=42

10' : Fines content
(%)=96.7

15.6' : TX CID C'=39
psf; phi'=35.3
15.9' : Fines content
(%)=94.0

4.0

4.0

17

4
6
17

5
6
5

P

6
8
8

2
1
2

P

2
2
2

16

15

38

35
27
31

124

133

89

105

106

Very stiff, dry, brown to gray, low plastic, silty
CLAY (CL), trace fine gravel. [FILL]

Becomes stiff.

Medium dense, dry, gray, FLY ASH. [FILL]

Becomes very loose

Becomes loose, 1" coarse to fine bottom ash
seams.

Loose, moist, gray, 75 % FLY ASH, 25% coarse
to fine bottom ash. [FILL]
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HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
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86.0 feet

635.0

Drilling Equipment:
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Depth:
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30' : Fines content
(%)=71.6

41' : Perched water
level.
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1

33Becomes medium dense.
75% to 80% fly ash
25% to 20% bottom ash

Trace medium to fine bottom ash .

2" wet zone.

Becomes wet, very loose.
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HSA (3.25" ID, 7.00" OD)

Automatic
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Zack Wilcoxen
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LOCATION Danville, IL
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N, E DATUMEL. DATUM

86.0 feet

635.0

Drilling Equipment:
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11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB
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Project Name: Dynergy- Vermilion

MET, Inc.
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ft., After

43.5 hrs.
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ATDWater
Depth:



100
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100

582.0
53.0

575.0
60.0

573.5
61.5
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63.0

50' : Fines content
(%)=93.4

4
 2.5
 3.5

4.0

4.5

2
2
2

4
6
6

7
7
15

7
11
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22

Very loose to loose.

Stiff, moist, mottled brown to gray, medium
plastic CLAY (CL), trace silt. [ALLUVIUM]

Stiff to very stiff, moist, medium plastic CLAY
(CL), trace medium to fine sand. [TILL]
2" coarse sand to medium gravel layer.

Medium dense, wet, gray, fine to medium SAND
(SP), trace silt. [OUTWASH]

Very stiff, moist, gray, medium plastic CLAY
(CL), trace silt and medium to coarse sand.
[TILL]
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D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED
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86.0 feet

635.0

Drilling Equipment:
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86.0 86' : Auger refusal.
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SHALE: Weathered, gray.

Bottom of boring at  86'
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HSA (3.25" ID, 7.00" OD)

Automatic
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86.0 feet
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Drilling Equipment:
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626.6
8.0

Sample put in jar.

23' : Perched water
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7
9
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5
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1
0
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P

P

1
0
0

10

15

Stiff, dry, light brown, low plastic CLAY (CL),
trace coarse to fine sand. [FILL]

Becomes medium stiff, moist.

Loose, moist, gray FLY ASH, trace bottom ash.
[FILL]

Becomes very loose, wet.

Trace clay.

No trace clay.

Becomes saturated.
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Project Name: Dynergy- Vermilion

MET, Inc.
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ft., After

ft., After
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56.4

hrs.

hrs.

hrs.

ATD

1 hr.

Water
Depth:
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604.6
30.0

595.6
39.0

35' : Fines content
(%)=96.1
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1
4
6

51

Medium dense, moist, dark gray, 75% FLY
ASH; 25% medium to fine bottom ash. [FILL]

90% fly ash; 10% medium to fine bottom ash.

Dense, dry, dark gray FLY ASH, trace fine
bottom ash. [FILL]

Becomes medium dense, moist with wet seams.
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Hammer Type:

HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
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81.5 feet

634.6

Drilling Equipment:

7/30/13

Project No.:
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Project Name: Dynergy- Vermilion

MET, Inc.
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ft., After
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ATD

1 hr.

Water
Depth:
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60' : Fines content
(%)=17.4
Added water into the
augers.
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Medium stiff, moist, gray, low plastic CLAY
(CL). [ALLUVIAL]

Becomes loose, mottled, light gray to brown.

Very loose, saturated, coarse to fine sandy SILT
(ML).

Becomes medium dense.

Hard, moist, gray low plastic CLAY (CL), trace
coarse to fine sand. [TILL]
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80' : Auger refusal.
80.5' : Dark gray,
weathered shale in
SPT shoe.
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HSA (3.25" ID, 7.00" OD)

Automatic

D-50 ATV

Zack Wilcoxen

Drilling Method:

LOCATION Danville, IL
COMPLETED

P
I

N, E DATUMEL. DATUM

81.5 feet

634.6

Drilling Equipment:

7/30/13

Project No.:

11/21/13 URS GEOTECH TEMPLATE (LAB STRENGTH-TXUU) Y:\GINT\PROJECTS\DYNERG-VERMILLION_21562906.GPJ URS_STL.GLB

7/31/13

SURFACE EL., FT

Tim Hicks

t, 
P

C
F

NAVD 88

P
P

 S
u,

 K
S

F

NOTESS
A

M
P

LI
N

G

S
A

M
P

LE
S

75

80

85

90

95

IL CS, East Zone

LOG of BORING No. B-13-16
1149169.68

STARTED
EASTING

1280698.03NORTHING

LL

Sheet  4  of  4

R
E

C
O

V
E

R
Y

, 
%

S
Y

M
B

O
L

T
V

 S
u,

 K
S

F

N
M

C
, 

%

Project Name: Dynergy- Vermilion

MET, Inc.

ft., After

ft., After

ft., After

60

56.4

hrs.

hrs.

hrs.

ATD

1 hr.

Water
Depth:



67

83

78

100

100

94

100

44

588.5
1.5

582.0
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6.15' : TX CD C=0;
phi=41.3

10' : Fines content
(%)=17.2
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 >4.0
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Soft, moist, light brown, low plastic, silty CLAY
(CL). [FILL]

Soft, moist, gray to light brown, low plastic, sIlty
CLAY (CL), trace medium to fine sand.
[ALLUVIUM]

Becomes medium dense.

Loose, moist, brown, fine, clayey SAND (SC),
trace silt. [ALLUVIAL]

Loose, wet, brown, medium to fine, silty SAND
(SM).

Stiff to very stiff, moist, dark gray, silty CLAY
(CL), trace medium sand. [TILL]

1" thick coarse to medium sand seam.
Becomes very stiff.
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Hammer Type:
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Automatic
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Drilling Method:
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Becomes hard.

Coarse to fine sand.

Dense, wet, dark gray, medium to fine clayey
SAND (SC). [TILL]

Very dense, wet, brown, medium to fine, silty
SAND (SM). [OUTWASH]

Gray SHALE.

Bottom of boring at  40.7'
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Dynegy - Vermillion B-13-06
Danville, IL 21562906
Zach Wilcoxen (MET)

Tim Hicks (URS)
HSA Borehole 

8/7/2013
1332 to 1350 

Vibrating Wire Piezometer

0
----

Grout
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10ft
Bentonite
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------Piezo.
40 ft

20
----

Low Plastic
Clay (CL) Fill

Silty Sand (SM)

Low Plastic Clay
(CL) Till

Silty Sand (SM)
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Dynegy - Vermilion Power Station

B-13-3 B13-6 B-13-9 B-13-16



B-13-3
Groundwater Depth

Geokon Serial # (G) Linear Gage Factor (R0) Zero Reading (K) Thermal Factor (T0) Zero Reading (S0) Barometer Zero Sensor Elevation Ground Surface At Time of Drilling
1316841 -0.01187 6409.8 0.01704 29.5 563.9 605.9 26

Date & Time Ri (Digits) Ti (C) PSI FT Elevation Depth to Water (ft)
8/6/13 4:35 PM 5558.8 16.2 9.87 22.79 586.69 19.2
8/8/13 11:30 AM 5561.7 12.3 9.77 22.56 586.46 19.4
8/15/13 9:50 AM 5559.6 12.1 9.80 22.61 586.51 19.4
8/28/13 9:56 AM 5581.3 12 9.54 22.01 585.91 20.0
9/10/13 9:30 AM 5591.9 12 9.41 21.72 585.62 20.3
9/20/13 9:15 AM 5603.1 12 9.28 21.41 585.31 20.6

Input data into the red columns and copy the formulas to the next rows.



B-13-6
Groundwater Depth

Geokon Serial # (G) Linear Gage Factor (R0) Zero Reading (K) Thermal Factor (T0) Zero Reading (S0) Barometer Zero Sensor Elevaton Ground Surface At Time of Drilling
1316840 -0.01169 7886 0.002497 23 562.8 605.9 27

Date & Time Ri (Digits) Ti (C) PSI FT Elevation Depth to Water (ft)
8/15/13 9:57 AM 7238.3 12.6 7.55 17.42 580.22 25.7
8/28/13 10:06 AM 7231.1 12.6 7.63 17.61 580.41 25.5
9/10/13 9:35 AM 7232.4 12.5 7.61 17.57 580.37 25.5
9/20/13 9:20 AM 7242.9 12.5 7.49 17.29 580.09 25.8

Input data into the red columns and copy the formulas to the next rows.



B-13-9
Groundwater Depth

Geokon Serial #(G) Linear Gage Factor(R0) Zero Reading(K) Thermal Factor(T0) Zero Reading(S0) Barometer ZeroSensor ElevatonGround Surface At Time of Drilling
1243747 -0.01166 7411.1 0.005213 22.6 556.8 626.8 50

Date & Time Ri (Digits) Ti (C) PSI FT Elevation Depth to Water (ft)
8/1/13 3:20 PM 6604.5 16.7 9.37 21.64 578.44 48.4
8/5/13 3:20 PM 6624.6 13 9.12 21.05 577.85 48.9

8/8/13 11:45 AM 6628.2 12.9 9.08 20.95 577.75 49.0
8/15/13 12:00 AM 6625.2 12.9 9.11 21.03 577.83 49.0
8/28/13 10:14 AM 6638.7 12.9 8.96 20.67 577.47 49.3
9/10/13 9:41 AM 6639.2 12.9 8.95 20.66 577.46 49.3
9/20/13 9:28 AM 6646.4 12.9 8.87 20.46 577.26 49.5

Input data into the red columns and copy the formulas to the next rows.



B-13-16
Groundwater Depth

Geokon Serial #(G) Linear Gage Factor(R0) Zero Reading(K) Thermal Factor(T0) Zero Reading(S0) Barometer ZeroSensor ElevatonGround Surface At Time of Drilling
1243745 -0.01147 8070.3 0.00743 24 566.6 634.6 56.4

Date & Time Ri (Digits) Ti (C) PSI FT Elevation Depth to Water (ft)
7/31/13 6:05 PM 7117.2 15.7 10.87 25.09 591.69 42.9
8/5/13 3:15 PM 7570 14.5 5.67 13.08 579.68 54.9

8/8/13 12:00 AM 7576.7 14.5 5.59 12.90 579.50 55.1
8/15/13 10:10 AM 7572.5 14.4 5.64 13.01 579.61 55.0
8/28/13 10:23 AM 7583.3 14.4 5.51 12.73 579.33 55.3
9/10/13 9:35 AM 7582.9 14.4 5.52 12.74 579.34 55.3
9/20/13 9:40 AM 7589.5 14.4 5.44 12.56 579.16 55.4

Input data into the red columns and copy the formulas to the next rows.



Compiled Piezometer Data

8/1/2013 8/5/2013 8/6/2013 8/8/2013 8/15/2013 8/28/2013 9/10/2013 9/20/2013
B-13-3 586.69 586.46 586.51 585.91 585.62 585.31
B13-6 580.22 580.41 580.37 580.09
B-13-9 578.44 577.85 577.75 577.83 577.47 577.46 577.26
B-13-16 579.68 579.50 579.61 579.33 579.34 579.16
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Laboratory Test Results
URS-St. Louis



B-13-1 S-10 35.0-36.5 11.6
B-13-1 S-11 40.0-41.5 12.2 24 12 12 CL
B-13-2 S-4 7.5-9.0 14.4 22 16 6 CL-ML
B-13-2 S-9 35.0-36.5 10.8 28.8
B-13-2 S-10 45.0-46.5 9.6
B-13-3 S-2 2.5-4.0 15.9 38 16 22 CL
B-13-3 S-8 25.0-26.5 16.9 25.4
B-13-3 S-9 30.0-31.5 17.0 6.4
B-13-3 S-10 35.0-36.5 10.7 23 12 11 CL
B-13-4 S-2 2.5-4.5 7.7
B-13-4 S-3 5.0-7.0 13.7
B-13-4 S-7 20.0-22.0 11.7 24 12 12 CL
B-13-4 S-10 40.0-42.0 13.0 15.2
B-13-5 S-3 5.0-6.5 17.2 35 17 18 CL
B-13-5 S-4 7.5-9.0 17.6
B-13-5 S-5 10.0-11.5 19.2
B-13-5 S-7 20-21.5 17.5
B-13-5 S-8 25.0-26.5 20.2
B-13-5 S-11 40.0-41.5 12.4 22 11 11 CL
B-13-6 S-2 2.5-4.0 13.7
B-13-6 S-4 7.5-9.0 19.3
B-13-6 S-3 5.0-6.5 16.5 33 16 16 CL
B-13-6 S-5 10.0-11.5 17.6
B-13-6 S-9 30.0-31.5 17.9
B-13-6 S-11 40.0-41.5 11.4
B-13-7 S-3 5.0-6.5 12.3
B-13-7 S-5 10-11.5 27.0
B-13-7 S-6 15.0-16.5 23.3 42.8
B-13-8 S-6 15.0-16.5 21.5 39 18 20 CL
B-13-8 S-11 40-41.5 17.3
B-13-8 S-12 45.0-46.5 13.0
B-13-9 S-2 2.5-4.0 9.6
B-13-9 S-4 7.5-9.0 22.4
B-13-9 S-6 15-16.5 22.7
B-13-9 S-7 20.0-21.5 11.8
B-13-9 S-12 45.0-46.5 20.9
B-13-9 S-15 70-71.5 6.3

BORING 
NO.

SAMPLE 
NO.

DEPTH (ft)
IDENTIFICATION TESTS

URS Corporation #215629006
Dynegy Vermilion 2013

LABORATORY TEST DATA SUMMARY

PLASTIC 
LIMIT 

(%)

PLASTIC 
INDEX 

(%)
USCS 

SYMB. (1)

SIEVE 
MINUS 

NO. 200

HYDRO. % 
MINUS 

2µm 

WATER 
CONTENT 

(%)

LIQUID 
LIMIT 

(%)

Prepared by:  BTH
Reviewed by: SAV
Date: 11/05/13

URS COrporation
1001 Highlands Plaza Drive West, Suite # 300

St. Louis, MO 63110 1of 2  



B-13-10 S-2 2.5-4.5 12.4
B-13-10 S-4 7.5-9.0 19.5 42 21 21 CL
B-13-10 S-5 10.0-12.0 17.8
B-13-10 S-6 12.5-14.0 21.1 35.7
B-13-11 S-2 2.5-4.0 13.9
B-13-11 S-14 55-56.5 22.8
B-13-12 S-2 2.5-4.0 13.3
B-13-12 S-3 5.0-6.5 17.5
B-13-12 S-12 40.0-41.5 64.8 89.5
B-13-12 S-14 50.0-51.5 19.7
B-13-13 S-2 2.5-4.0 6.8 24 14 10 CL
B-13-13 S-3 5.0-6.5 13.0
B-13-13 S-5 10.0-11.5 10.4
B-13-13 S-6 15.0-16.5 5.6 17.9
B-13-13 S-13 50.0-51.5 19.1
B-13-13 S-15 70.0-71.0 11.0 23.6
B-13-14 S-2 2.5-4.0 16.8
B-13-14 S-3 5.0-6.5 15.1
B-13-14 S-6 15.0-16.5 8.9 8.5
B-13-14 S-9 30.0-31.5 11.1 24 13 11 CL
B-13-14 S-7 20.0-21.5 11.3 24 12 11 CL
B-13-14 S-8 25.0-26.5 9.6
B-13-14 S-11 40.0-41.5 19.0
B-13-15 S-2 2.5-4.0 16.0
B-13-15 S-5 10.0-11.5 38.3 96.7
B-13-15 S-9 30.0-31.5 32.7 71.6
B-13-15 S-13 50-51.5 78.5 93.4
B-13-15 S-14 55.0-56.5 21.9
B-13-15 S-17 75.0-76.5 11.3
B-13-16 S-2 2.5-4.0 10.2
B-13-16 S-3 5.0-6.5 14.8
B-13-16 S-11 35-36.5 50.6 96.1
B-13-16 S-15 55.0-56.5 17.3 29 17 12 CL
B-13-17 S-3 5.0-6.5 19.4
B-13-17 S-6 15.0-16.5 9.9
B-13-17 S-7 20-21.5 10.0
B-13-17 S-9 30.0-31.5 10.9

BORING 
NO.

SAMPLE 
NO.

DEPTH (ft)
IDENTIFICATION TESTS

URS Corporation #215629006
Dynegy Vermilion 2013

LABORATORY TEST DATA SUMMARY

PLASTIC 
LIMIT 

(%)

PLASTIC 
INDEX 

(%)
USCS 

SYMB. (1)

SIEVE 
MINUS 

NO. 200

HYDRO. % 
MINUS 

2µm 

WATER 
CONTENT 

(%)

LIQUID 
LIMIT 

(%)

Prepared by:  BTH
Reviewed by: SAV
Date: 11/05/13

URS COrporation
1001 Highlands Plaza Drive West, Suite # 300

St. Louis, MO 63110 2of 2  
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Laboratory Test Results
Terrasense



URS Corporation #21562906
Dynegy Vermillion 2013  

LABORATORY TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS STRENGTH CONSOLIDATION REMARKS
WATER LIQUID PLASTIC PLAS. USCS SIEVE HYDRO. TOTAL DRY Type Test PEAK STRAIN INITIAL CONDITIONS /

NO. NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS % MINUS UNIT UNIT @ SHEAR  @ PEAK VOID SATUR- Test ID
 (1) NO. 200 2 m WEIGHT WEIGHT STRESS STRESS STRESS RATIO ATION

(ft) (%) (-) (-) (-) (%) (%) (pcf) (pcf) (psi) (psi) (%) (-) (%)
B-13-1 SS-6 15-16.5 38.8 CL 97.7 8

B-13-2 SS-7 20-21.5 17.8 SC 36.1 10

B-13-2 SH-3 5-7 101.5
B-13-2 SH-3A 5.4 34.9 FA 87.2 6 96.2 71.3 CID@5 7.5 7.9 TD409
B-13-2 SH-3 5.7 48.6
B-13-2 SH-3B 5.95 39.7 FA 98.4 70.4 1.038 88 C13192
B-13-2 SH-3 6.25 31.0

B-13-4 SS-5 10-12 17.1 SC 40.3 9

B-13-5 SS-6 15-17 132.1
B-13-5 SS-6A 15.25 17.8 CL 134.2 113.9 CID@5 11.2 15.7 TD410
B-13-5 SS-6B 15.75 17.5 36 16 20 CL 134.3 114.3 CID@10 14.4 15.5 TD411
B-13-5 SS-6C 16.25 16.5 CL 133.9 114.9 CID@15 28.4 14.3 TD412

B-13-6 SS-6 15-17 130.0
B-13-6 SS-6A 15.4 16.3 CL 133.6 114.9 CIU@5 12.7 20.4 T3521
B-13-6 SS-6 15.7 18.6
B-13-6 SS-6B 15.95 21.0 36 16 20 CL 132.4 109.5 CIU@10 9.0 20.2 T3522
B-13-6 SS-6 16.25 19.8
B-13-6 SS-6C 16.5 18.4 CL 132.4 111.9 CIU@15 24.0 20.0 T3523

B-13-7 SS-2 2.5-4.5 125.5
B-13-7 SS-2A 2.75 16.4 CL 130.8 112.4 CIU@2 8.2 20.2 T3524
B-13-7 SS-2B 3.25 14.1 28 14 14 CL 129.4 113.4 CIU@3 11.3 21.1 T3525
B-13-7 SS-2C 3.75 10.3 SM 130.3 118.1 CIU@4 69.5 14.5 T3526

Prepared by:  JR
Reviewed by:  GET
Date:  9/20/2013 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.:  T21562906 
File: IndxAll.xls
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URS Corporation #21562906
Dynegy Vermillion 2013  

LABORATORY TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS STRENGTH CONSOLIDATION REMARKS
WATER LIQUID PLASTIC PLAS. USCS SIEVE HYDRO. TOTAL DRY Type Test PEAK STRAIN INITIAL CONDITIONS /

NO. NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS % MINUS UNIT UNIT @ SHEAR  @ PEAK VOID SATUR- Test ID
 (1) NO. 200 2 m WEIGHT WEIGHT STRESS STRESS STRESS RATIO ATION

(ft) (%) (-) (-) (-) (%) (%) (pcf) (pcf) (psi) (psi) (%) (-) (%)

B-13-7 SS-4 7.5-9 117.8
B-13-7 SS-4 8.0 16.8 FA
B-13-7 SS-4B 8.25 16.7 27 15 12 CL/FA 125.9 107.9 UU@6 4.7 14.0 UU234b

B-13-8 SS-4 7.5-9.5 108.7
B-13-8 SS-4 7.85 26.3
B-13-8 SS-4A 8.1 34.8 FA 107.3 79.6 CID@5 6.8 8.8 TD413
B-13-8 SS-4 8.4 28.5
B-13-8 SS-4B 8.65 28.0 CL/FA 78.9 6 114.3 89.3 CID@6 10.1 3.1 TD414

B-13-8 SS-9 30-32 103.9
B-13-8 SS-9A 30.4 47.4 FA 102.1 69.3 UU@20 7.3 7.4 UU234c
B-13-8 SS-9 30.7 47.6
B-13-8 SS-9B 30.95 44.2 FA 97.5 7 102.5 71.0 1.118 95 C13193

B-13-9 SS-3 5-7 128.5
B-13-9 SS-3A 5.6 17.5 CL 132.6 112.9 CIU@4 12.5 20.4 T3527
B-13-9 SS-3 5.9 19.5
B-13-9 SS-3B 6.15 19.6 CL 93.6 24 131.5 110.0 CIU@5 18.5 20.7 T3528

B-13-9 SS-8 25-27 99.0
B-13-9 SS-8 25.45 40.3
B-13-9 SS-8B 25.7 43.5 FA 98.9 8 103.5 72.1 UU@20 7.7 10.8 UU234a

B-13-9 SS-14 60-61.5 10.1 SM 12.8 1

Prepared by:  JR
Reviewed by:  GET
Date:  9/20/2013 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.:  T21562906 
File: IndxAll.xls
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URS Corporation #21562906
Dynegy Vermillion 2013  

LABORATORY TESTING DATA SUMMARY

BORING SAMPLE DEPTH IDENTIFICATION TESTS STRENGTH CONSOLIDATION REMARKS
WATER LIQUID PLASTIC PLAS. USCS SIEVE HYDRO. TOTAL DRY Type Test PEAK STRAIN INITIAL CONDITIONS /

NO. NO. CONTENT LIMIT LIMIT INDEX SYMB. MINUS % MINUS UNIT UNIT @ SHEAR  @ PEAK VOID SATUR- Test ID
 (1) NO. 200 2 m WEIGHT WEIGHT STRESS STRESS STRESS RATIO ATION

(ft) (%) (-) (-) (-) (%) (%) (pcf) (pcf) (psi) (psi) (%) (-) (%)
B-13-11 SS-6 15-16.5 3.8 GM 13.7 2

B-13-11 SS-10 35-36.5 53.3 MH 81.8 6

B-13-11 SS-13 50-51.5 33.6 CL 90.4 5

B-13-12 SS-5 10-11.5 6.7 GM 17.9 2

B-13-13 SS-8 25-26.5 41.4 ML 79.3 5

B-13-15 SS-3 5-7 124.4
B-13-15 SS-3 5.9 14.9 33 16 17 SM/CL 133.2 115.9 CID@4 8.3 11.0 TD416

B-13-15 SS-6 15-17 88.6
B-13-15 SS-6A 15.3 34.7 FA 105.0 77.9 CID@5 7.4 5.9 TD415
B-13-15 SS-6 15.65 27.4
B-13-15 SS-6B 15.9 31.3 FA 94.0 3 105.9 80.6 CID@10 14.2 4.4 TD417

B-13-16 SS-16 60-61.5 29.1 SM 17.4 1

B-13-17 SS-2 2.5-4.5 95.3
B-13-17 SS-2A 2.85 27.1 SC/FA 107.8 84.8 CID@2 3.1 12.9 TD418
B-13-17 SS-2B 3.35 37.2 44 35 9 FA 93.3 68.0 CID@3 4.6 4.0 TD419
B-13-17 SS-2 3.65 36.8
B-13-17 SS-2 3.9 36.6 FA 97.6 71.5 CID@4 8.8 2.1 TD420

B-13-17 SS-5 10-11.5 17.7 SM 17.2 3
Note:  (1)  USCS symbol based on visual observation and Sieve and Atterberg limits reported.  "FA" reported for Fly-Ash samples

Prepared by:  JR
Reviewed by:  GET
Date:  9/20/2013 

TerraSense, LLC
45H Commerce Way
Totowa, NJ  07512

Project No.:  T21562906 
File: IndxAll.xls
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-2

U.S. Standard Sieve Size Sample SH-3A
Depth 5.4
% +3" 0.0

% Gravel 0.0
% SAND 12.8

%C SAND 0.0
%M SAND 0.2
%F SAND 12.5
% FINES 87.2

% -2 6
D100 (mm) 4.75
D60 (mm) 0.03
D30 (mm) 0.01
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0
20 99.9
40 99.7
60 98.2

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 95.5
 FA 8/26/2013 200 87.2



T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS Corporation

Dynegy Vermillion 2013

Gray, Fly-Ash
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-8 B-13-8

U.S. Standard Sieve Size Sample SS-4 SS-9B
Depth 8.65 30.95
% +3" 0.0 0.0

% Gravel 7.7 0.4
% SAND 13.4 2.1

%C SAND 2.5 0.1
%M SAND 2.5 0.1
%F SAND 8.4 1.9
% FINES 78.9 97.5

% -2 6 7
D100 (mm) 19.00 9.50
D60 (mm) 0.04 0.01
D30 (mm) 0.01 0.01
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4" 100.0
3/8" 93.8 100.0

4 92.3 99.6
10 89.8 99.5
20 88.8 99.4
40 87.3 99.4
60 85.7 99.2

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 83.6 98.9
 FA 9/4/2013 200 78.9 97.5

 FA 8/22/2013

T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Dynegy Vermillion 2013

Gray, Fly-Ash with clay

Gray, Fly-Ash
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-9 B-13-9

U.S. Standard Sieve Size Sample SH-3B SS-8B
Depth 6.15 25.7
% +3" 0.0 0.0

% Gravel 0.6 0.0
% SAND 5.8 1.1

%C SAND 1.4 0.0
%M SAND 1.0 0.1
%F SAND 3.4 1.0
% FINES 93.6 98.9

% -2 24 8
D100 (mm) 9.50 4.75
D60 (mm) 0.02 0.01
D30 (mm) 0.00 0.01
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4"
3/8" 100.0

4 99.4
10 98.0 100.0
20 97.8 100.0
40 97.1 99.9
60 95.7 99.8

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 94.7 99.6
 CL 8/26/2013 200 93.6 98.9

 FA 8/22/2013

T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Dynegy Vermillion 2013

Brown, Lean clay

Gray, Fly-Ash
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-15

U.S. Standard Sieve Size Sample SS-6B
Depth 15.9
% +3" 0.0

% Gravel 0.0
% SAND 6.0

%C SAND 0.0
%M SAND 0.8
%F SAND 5.1
% FINES 94.0

% -2 3
D100 (mm) 4.75
D60 (mm) 0.02
D30 (mm) 0.01
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4"
3/8"

4
10 100.0
20 99.7
40 99.2
60 98.6

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 97.2
 FA 9/4/2013 200 94.0



T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS Corporation

Dynegy Vermillion 2013

Gray, Fly-Ash
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SAMPLE  INFORMATION

Boring: B-13-2
Sample: SH-3B
Depth: 5.95 feet
Elevation:
Type: 3-inch thin wall tube
Description: FA, gray silt with sand (flyash)

SPECIMEN  INFORMATION
(NOTE:  Initial and final states refer to beginning and end of  test)

Initial height: 0.61 inch
Diameter: 2.50 inch

Initial water content:  39.7 %
Initial total unit weight: 98.4 pcf
Initial dry unit weight:  70.4 pcf
Initial void ratio: 1.038
Initial degree of saturation: 88 %

Final water content:  37.8 %
Final total unit weight: 105.7 pcf
Final dry unit weight:  76.7 pcf
Final void ratio: 0.873
Final degree of saturation: 100 % (assumed specific gravity = 2.30 )

TEST SUMMARY

Construction Method: Casagrande (Log)
Estimated preconsolidation stress  (tsf): 5.5 (Range: 5.2 to 7.9)
Estimated in situ effective overburden stress (tsf):
Compression Ratio (strain per log cycle stress): 0.136
Compression Index (void ratio per log cycle stress): 0.277
Swell Ratio (strain per log cycle stress): 0.010
Swell Index (void ratio per log cycle stress): 0.020
Recompression Ratio (strain per log cycle stress): 0.016
Recompression Index (void ratio per log cycle stress): 0.033
Remarks:

LEGEND: End of primary End of Stage Loading Unloading

Test Date: 8/21/13 Tested By: CMJ Checked By: GET

URS Dynegy Vermillion 2013 ONE DIMENSIONAL

Project No.  21562906 CONSOLIDATION TEST

Boring: B-13-2 Depth: 5.95 feet

TerraSense, LLC Project  No. 21562906 September  2013
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PROJECT: Dynegy Vermillion 2013
PROJECT NO.: 21562906 Initial height: 0.606 inch Final height: 0.557 inch
BORING: B-13-2 Initial water content: 39.7  % Final water content: 37.8  %
SAMPLE: SH-3B Initial dry density: 70.4 pcf Final dry density: 76.7 pcf
TEST: C13192 Initial total density: 98.4 pcf Final total density: 105.7 pcf
DEPTH, feet: 5.95 Initial saturation: 88  % Final saturation: 100  %
BY: CMJ Initial void ratio: 1.038 Final void ratio: 0.873
TEST DATE: 8/21/2013 Final strain: 8.1 %

EQUIPMENT: SPECIMEN DESCRIPTION: FA, gray silt with sand (flyash)
Load Frame No.: 2
Ring Diameter: 2.5 inch G LL PL PI 

2.3

Load d100  t100 t100 Final Final cv   C Constrained Permeability
Load Strain Void Ratio Strain Void Ratio Modulus 
No. (tsf) (inch) (%)  (-)  (%)  (-) (ft²/year) (strain/logt) (tsf) (cm/sec)

1  0.063 0.0002 0.039 1.038 0.056 1.037 71.12 0.0002 161.65 1.33E-08
2  0.125 0.0019 0.322 1.032 0.566 1.027 2268.70 0.0005 22.09 3.10E-06
3  0.250 0.0052 0.853 1.021 0.984 1.018 2031.30 0.0005 23.53 2.60E-06
4  0.500 0.0092 1.515 1.008 1.669 1.004 1140.89 0.0006 37.78 9.11E-07
5  1.00 0.0138 2.279 0.992 2.495 0.988 1228.54 0.0008 65.37 5.67E-07
6  2.00 0.0206 3.402 0.969 3.673 0.964 1092.02 0.0011 89.07 3.70E-07
7  4.00 0.0312 5.148 0.933 5.487 0.927 924.99 0.0014 114.53 2.44E-07
8  8.00 0.0465 7.665 0.882 8.048 0.874 884.12 0.0016 158.94 1.68E-07
9  4.00 0.0477 7.866 0.878 7.869 0.878 1264.84 0.0000 1992.83 1.91E-08

10  1.00 0.0440 7.257 0.890 7.194 0.892 495.27 -0.0003 492.97 3.03E-08
11  2.00 0.0458 7.558 0.884 7.567 0.884 209.88 0.0001 332.58 1.90E-08
12  4.00 0.0486 8.019 0.875 8.039 0.875 379.97 0.0001 433.21 2.65E-08
13  8.00 0.0529 8.732 0.860 8.892 0.857 817.36 0.0007 561.08 4.39E-08
14 16.0 0.0665 10.964 0.815 11.410 0.806 957.65 0.0018 358.52 8.06E-08
15 32.0 0.0894 14.755 0.738 15.167 0.729 569.16 0.0020 422.07 4.07E-08
16 64.0 0.1160 19.140 0.648 19.441 0.642 534.89 0.0017 729.68 2.21E-08
17 16.0 0.1129 18.626 0.659 18.515 0.661 815.98 -0.0002 9330.56 2.64E-09
18  4.00 0.1074 17.719 0.677 17.680 0.678 641.06 -0.0002 1324.11 1.46E-08
19  1.00 0.1014 16.721 0.698 16.635 0.699 557.32 -0.0004 300.53 5.59E-08
20  0.250 0.0945 15.590 0.721 15.262 0.727 1332.08 -0.0011 66.27 6.06E-07
21  0.063 0.0859 14.164 0.750 13.724 0.759 856.56 -0.0015 13.15 1.96E-06

Analysis File:  Conv41.xls (4/12) C13192.xlsx 9/20/2013



SAMPLE  INFORMATION

Boring: B-13-8
Sample: SS-9B
Depth: 30.95 feet
Elevation:
Type: 3-inch thin wall tube
Description: FA, light gray silt (flyash); crystalized formation noted

SPECIMEN  INFORMATION
(NOTE:  Initial and final states refer to beginning and end of  test)

Initial height: 0.61 inch
Diameter: 2.50 inch

Initial water content:  44.2 %
Initial total unit weight: 102.5 pcf
Initial dry unit weight:  71.0 pcf
Initial void ratio: 1.118
Initial degree of saturation: 95 %

Final water content:  34.5 %
Final total unit weight: 110.6 pcf
Final dry unit weight:  82.2 pcf
Final void ratio: 0.831
Final degree of saturation: 100 % (assumed specific gravity = 2.41 )

TEST SUMMARY

Construction Method: Casagrande (Log)
Estimated preconsolidation stress  (tsf): 3.9 (Range: 3.4 to 4.1)
Estimated in situ effective overburden stress (tsf):
Compression Ratio (strain per log cycle stress): 0.130
Compression Index (void ratio per log cycle stress): 0.275
Swell Ratio (strain per log cycle stress): 0.004
Swell Index (void ratio per log cycle stress): 0.008
Recompression Ratio (strain per log cycle stress): 0.004
Recompression Index (void ratio per log cycle stress): 0.008
Remarks:

LEGEND: End of primary End of Stage Loading Unloading

Test Date: 8/22/13 Tested By: CMJ Checked By: GET

URS Dynegy Vermillion 2013 ONE DIMENSIONAL

Project No.  21562906 CONSOLIDATION TEST

Boring: B-13-8 Depth: 30.95 feet

TerraSense, LLC Project  No. T21562906 September  2013
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PROJECT: Dynegy Vermillion 2013
PROJECT NO.: T21562906 Initial height: 0.613 inch Final height: 0.530 inch
BORING: B-13-8 Initial water content: 44.2  % Final water content: 34.5  %
SAMPLE: SS-9B Initial dry density: 71.0 pcf Final dry density: 82.2 pcf
TEST: C13193 Initial total density: 102.5 pcf Final total density: 110.6 pcf
DEPTH, feet: 30.95 Initial saturation: 95  % Final saturation: 100  %
BY: CMJ Initial void ratio: 1.118 Final void ratio: 0.831
TEST DATE: 8/22/2013 Final strain: 13.6 %

EQUIPMENT: SPECIMEN DESCRIPTION: FA, light gray silt (flyash); crystalized formation noted
Load Frame No.: 1
Ring Diameter: 2.5 inch G LL PL PI 

2.41

Load d100  t100 t100 Final Final cv   C Constrained Permeability
Load Strain Void Ratio Strain Void Ratio Modulus 
No. (tsf) (inch) (%)  (-)  (%)  (-) (ft²/year) (strain/logt) (tsf) (cm/sec)

1  0.050 0.0003 0.046 1.117 0.308 1.111 767.56 0.0002 109.73 2.11E-07
2  0.090 0.0015 0.247 1.113 0.342 1.111 588.72 0.0004 19.81 8.97E-07
3  0.190 0.0026 0.417 1.109 0.605 1.105 1414.53 0.0005 59.04 7.23E-07
4  0.380 0.0056 0.920 1.098 1.034 1.096 896.39 0.0005 37.78 7.16E-07
5  0.760 0.0094 1.529 1.085 1.708 1.082 1437.38 0.0007 62.38 6.95E-07
6  1.51 0.0143 2.334 1.068 2.599 1.063 1385.83 0.0010 93.22 4.49E-07
7  3.00 0.0237 3.866 1.036 4.115 1.031 889.31 0.0011 97.26 2.76E-07
8  6.00 0.0410 6.691 0.976 7.098 0.968 891.48 0.0018 106.17 2.53E-07
9  3.00 0.0422 6.874 0.972 6.859 0.973 249.61 -0.0001 1639.59 4.59E-09

10  0.760 0.0407 6.631 0.977 6.576 0.979 114.50 -0.0002 919.47 3.76E-09
11  1.51 0.0408 6.646 0.977 6.659 0.977 2513.85 0.0001 4812.91 1.58E-08
12  3.00 0.0409 6.666 0.977 6.706 0.976 991.67 0.0002 7581.65 3.95E-09
13  6.00 0.0433 7.054 0.968 7.284 0.964 2649.83 0.0007 772.21 1.04E-07
14 12.0 0.0625 10.194 0.902 10.626 0.893 788.30 0.0019 191.09 1.24E-07
15 24.0 0.0875 14.257 0.816 14.676 0.807 719.80 0.0018 295.36 7.35E-08
16 48.0 0.1105 18.010 0.736 18.600 0.724 650.19 0.0017 639.46 3.07E-08
17 24.0 0.1133 18.467 0.727 18.443 0.727 824.20 -0.0001 5250.70 4.74E-09
18  6.00 0.1091 17.787 0.741 17.732 0.742 337.70 -0.0003 2644.09 3.85E-09
19  1.51 0.1059 17.270 0.752 17.155 0.755 869.51 -0.0005 869.12 3.02E-08
20  0.380 0.1012 16.503 0.768 16.308 0.772 914.78 -0.0008 147.40 1.87E-07
21  0.090 0.0957 15.607 0.787 15.321 0.793 1070.47 -0.0011 32.36 9.98E-07

Analysis File:  Conv41.xls (4/12) C13193.xlsx 9/20/2013



Specimen and Material Property Information
Sample Type: Intact tube sample

Description and/or Classification: 
Cell Water (1) Wet Unit Dry Unit (1) Void Saturation(2) Length Diameter L/D LL/ PI Specific (2)

Pressure Content Weight Weight Ratio PL Gravity
(psi) (%) (pcf) (pcf) (-) (%) (inch) (inch) (-) (-) (-) (-)

0 (Initial) 16.7 125.9 107.9 0.45 93.5 6.059 2.866 2.1 27 2.50
6.0 16.7 127.1 108.9 0.43 96.5 6.039 2.857 2.1 15  

Failure Summary Remarks and Notes:
U-U Compressive U-U Shear Strain to Strain SM (1) Water Content determined after

Strength Strength, su to Peak Rate shear from partial specimen.
(psi) (psi) (%)  (%/min) (2) Assumed specific gravity

9.36 4.68 14.0 0.72 CL

Tested by: DT Reviewed by: GET FAILURE
Test Date: SKETCH

URS Corporation
Project # 21562906

TerraSense, LLC Boring: B-13-7  Sample: SS-4
Project # T21562906 Section: B  Depth: 8.25 ft.

UNCONSOLIDATED-UNDRAINED COMPRESSIVE STRENGTH TEST, ASTM METHOD D2850

CL, gray CLAY with gray silty sand Fly-Ash at top

8/22/2013

Dynegy Vermillion 2013
UNCONSOLIDATED-UNDRAINED 

COMPRESSION TEST
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Specimen and Material Property Information
Sample Type: Intact tube sample

Description and/or Classification: 
Cell Water (1) Wet Unit Dry Unit (1) Void Saturation(2) Length Diameter L/D LL/ PI Specific (2)

Pressure Content Weight Weight Ratio PL Gravity
(psi) (%) (pcf) (pcf) (-) (%) (inch) (inch) (-) (-) (-) (-)

0 (Initial) 47.4 102.1 69.3 1.16 97.9 6.013 2.872 2.1 2.40
20.0 47.4 102.7 69.7 1.15 99.0 6.001 2.866 2.1  

Failure Summary Remarks and Notes:
U-U Compressive U-U Shear Strain to Strain (1) Water Content determined after

Strength Strength, su to Peak Rate shear from partial specimen.
(psi) (psi) (%)  (%/min) (2) Assumed specific gravity

14.6 7.3 7.4 0.73

Tested by: DT Reviewed by: GET FAILURE
Test Date: SKETCH

URS Corporation
Project # 21562906

TerraSense, LLC Boring: B-13-8  Sample: SS-9
Project # T21562906 Section: A  Depth: 30.4 ft.

UNCONSOLIDATED-UNDRAINED COMPRESSIVE STRENGTH TEST, ASTM METHOD D2850

FA, gray layered silty and sandy Fly-Ash

8/22/2013

Dynegy Vermillion 2013
UNCONSOLIDATED-UNDRAINED 

COMPRESSION TEST
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Specimen and Material Property Information
Sample Type: Intact tube sample

Description and/or Classification: 
Cell Water (1) Wet Unit Dry Unit (1) Void Saturation(2) Length Diameter L/D LL/ PI Specific (2)

Pressure Content Weight Weight Ratio PL Gravity
(psi) (%) (pcf) (pcf) (-) (%) (inch) (inch) (-) (-) (-) (-)

0 (Initial) 43.5 103.5 72.1 1.08 97.0 6.001 2.859 2.1 2.40
20.0 43.5 105.1 73.2 1.05 100.0 5.969 2.843 2.1  

Failure Summary Remarks and Notes:
U-U Compressive U-U Shear Strain to Strain (1) Water Content determined after

Strength Strength, su to Peak Rate shear from partial specimen.
(psi) (psi) (%)  (%/min) (2) Assumed specific gravity

15.3 7.65 10.8 0.73

Tested by: DT Reviewed by: GET FAILURE
Test Date: SKETCH

URS Corporation
Project # 21562906

TerraSense, LLC Boring: B-13-9  Sample: SS-8
Project # T21562906 Section: B  Depth: 25.7 ft.

UNCONSOLIDATED-UNDRAINED COMPRESSIVE STRENGTH TEST, ASTM METHOD D2850

FA, light gray silty Fly-Ash with sandy layers

8/22/2013

Dynegy Vermillion 2013
UNCONSOLIDATED-UNDRAINED 

COMPRESSION TEST
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SAMPLE INFORMATION
Boring:  B-13-2    Sample:  SH-3A Depth: 5.4 ft
Type:  Intact tube sample
Description:  FA, light gray silt with sand (flyash), roots present

SPECIMEN INFORMATION  (Initial)
Height:  6.03 inch    Diameter:  2.87 inch    Area:  6.49 in²
Water Content:  34.9 % Total Unit Weight:  96.2 pcf

TEST SUMMARY
Consolidation Stresses:   5.00  psi  vertical,  5.00  psi  lateral
Water Content:  41.5 % Total Unit Weight:  104.0 pcf
B Coefficient:  99.4 Strain Rate:  0.018  %/min
Peak Shear Strength:  7.47  psi    @  7.9 % Strain Failure
Peak Effective Friction Angle:  36.8° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-2   Sample:  SH-3A  Depth: 5.4ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SUMMARY OF TRIAXIAL CID-C TESTS ON UNDISTURBED SPECIMENS

Series Boring Depth wo t,o d,o 'c a,c B at Peak Deviator Stress
Test No factor at Large Strain
No (ksf) (%) Vol.

Sample wc t,c d,c OCR v,c rate a 1 - 3 '1 + '3 '1 / '3 Strain '

No. 'v,c 2    2 vol for

(ft) (%) (pcf) (pcf) 'v,max (%) (%/min) (%) ( psi ) ( psi ) (%) c'=0
TD410 B-13-5 15.25 17.8 134.2 113.9 5.0 0.8 0.0 15.7 11.2 16.2 5.46 -0.34 43.7

SS-6A 17.9 135.6 115.0 1.0 0.9 0.02 18.8 11.0 16.0 5.38 -0.58 43.4
TD411 B-13-5 15.75 17.5 134.3 114.3 10.0 0.4 99.2 15.5 14.4 24.4 3.87 0.32 36.1

SS-6B 16.9 137.0 117.2 1.0 2.4 0.02 19.1 14.1 24.1 3.81 0.15 35.8
TD412 B-13-5 16.25 16.5 133.9 114.9 15.0 0.7 98.0 14.3 28.4 43.4 4.79 0.29 40.9

SS-6C 16.9 137.0 117.3 1.0 2.0 0.02 19.8 27.3 42.3 4.65 0.04 40.2

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure ' c' ' a' Correlation

TD410 CL,  brown lean clay Series Criteria (deg) ( psi ) (deg) ( psi ) Coefficient
TD411 CL,  brown lean clay 1 1 40.1 0.000 32.8 0.000 --
TD412 CL,  gray clay 2 39.5 0.000 32.5 0.000 --

Failure 1 - Peak Deviator Stress
Criteria: 2 - Large Strain

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED  
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

 

TerraSense, LLC B-13-5 SS-6 SUMMARY September 2013

Analysis File: CIDsum.xls (9/13) Cdsum1a.xlsx 9/20/2013



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample

 TD410 B-13-5 15.25 5.0 17.9 135.6
 TD411 B-13-5 15.75 10.0 16.9 137.0
 TD412 B-13-5 16.25 15.0 16.9 137.0

SERIES SUMMARY

Notation Failure Criteria c'  psi  ' (degrees)

Peak Deviator Stress 0.00 40.1

Large Strain 0.00 39.5

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED Figure
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION 1

Prepared by: CMJ  
Checked by: G. Thomas B-13-5 SS-6 SUMMARY September 2013

wc

(%)
tc

(pcf)
'c

(ksf)

TerraSense, LLC

-1.0
-0.8
-0.6
-0.4
-0.2
0.0
0.2
0.4
0.6
0.8
1.0

Vo
lu

m
et

ric
 S

tr
ai

n,
 %

0

5

10

15

20

25

30

0 5 10 15 20 25

Sh
ea

r S
tr

es
s,

 q
   

ps
i  

Axial Strain ,%

0 10 20 30 40 50 60

Average Effective Stress, p'   psi  

Analysis File: CIDsum.xls (9/13) Cdsum1a.xlsx 9/20/2013



Project No. URS Corporation #21562906 Mohr Circle at Peak Figure
T21562906 Dynegy Vermillion 2013 CD Triaxial Tests 2

 
B-13-5 SS-6 SUMMARY September 2013TerraSense, LLC
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SAMPLE INFORMATION
Boring:  B-13-5    Sample:  SS-6A Depth: 15.25 ft
Type:  Intact tube sample
Description:  CL, brown lean clay

SPECIMEN INFORMATION  (Initial)
Height:  6.03 inch    Diameter:  2.85 inch    Area:  6.39 in²
Water Content:  17.8 % Total Unit Weight:  134.2 pcf

TEST SUMMARY
Consolidation Stresses:   5.00  psi  vertical,  5.00  psi  lateral
Water Content:  17.9 % Total Unit Weight:  135.6 pcf
B Coefficient:  Strain Rate:  0.018  %/min
Peak Shear Strength:  11.15  psi    @  15.7 % Strain Failure
Peak Effective Friction Angle:  43.7° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-5   Sample:  SS-6A  Depth: 15.25ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SAMPLE INFORMATION
Boring:  B-13-5    Sample:  SS-6B Depth: 15.75 ft
Type:  Intact tube sample
Description:  CL, brown lean clay
LL = 36    PL = 16   PI = 20

SPECIMEN INFORMATION  (Initial)
Height:  6.04 inch    Diameter:  2.87 inch    Area:  6.45 in²
Water Content:  17.5 % Total Unit Weight:  134.3 pcf

TEST SUMMARY
Consolidation Stresses:   10.00  psi  vertical,  10.00  psi  lateral
Water Content:  16.9 % Total Unit Weight:  137.0 pcf
B Coefficient:  99.2 Strain Rate:  0.018  %/min
Peak Shear Strength:  14.37  psi    @  15.5 % Strain Failure
Peak Effective Friction Angle:  36.1° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-5   Sample:  SS-6B  Depth: 15.75ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SAMPLE INFORMATION
Boring:  B-13-5    Sample:  SS-6C Depth: 16.25 ft
Type:  Intact tube sample
Description:  CL, gray clay

SPECIMEN INFORMATION  (Initial)
Height:  6.03 inch    Diameter:  2.85 inch    Area:  6.39 in²
Water Content:  16.5 % Total Unit Weight:  133.9 pcf

TEST SUMMARY
Consolidation Stresses:   15.00  psi  vertical,  15.00  psi  lateral
Water Content:  16.9 % Total Unit Weight:  137.0 pcf
B Coefficient:  98 Strain Rate:  0.018  %/min
Peak Shear Strength:  28.39  psi    @  14.3 % Strain Failure
Peak Effective Friction Angle:  40.9° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-5   Sample:  SS-6C  Depth: 16.25ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION

0 10 20 30 40 50 60

Average Effective Stress, p' (psi)

-1
-0.8
-0.6
-0.4
-0.2

0
0.2
0.4
0.6
0.8

1

Vo
lu

m
et

ric
 S

tr
ai

n,
 (%

)

0

5

10

15

20

25

30

0 5 10 15 20 25

Sh
ea

r S
tr

es
s,

 q
  (

ps
i)

Axial Strain ,%

Analysis File: Cddapv6.xls TD412.xlsx 9/20/2013



SUMMARY FOR STATIC CIU' TRIAXIAL TESTS SPECIMENS

Test Boring Sample Depth USCS wo t,o d,o 'c,max 'v,c a,c B at Peak Deviator Stress
No No Section Group factor at Peak Obliquity

No Symbol ( psi ) ( psi ) (%)
Elev Gs wc t,c d,c OCR Kc= v,c rate a 1 - 3 '1 + '3 '1 / '3 A '

'v,c 2    2 factor for
(ft) (%) ( pcf ) ( pcf ) 'h,c (%) (%/hr) (%) ( psi ) ( psi ) c'=0

T3521 B-13-6 SS-6A 15.4 CL 16.3 133.6 114.9 5.00 5.00 1.0 97 20.4 12.65 23.73 3.28 -0.240 32.2
(2.80) 17.0 138.5 118.3 1.0 1.00 2.9 1.1 3.7 5.41 8.21 4.85 0.203 41.2

T3522 B-13-6 SS-6B 15.95 CL 21.0 132.4 109.5 10.0 10.0 0.7 98.5 20.2 8.96 17.46 3.11 0.083 30.9
(2.80) 20.4 133.9 111.2 1.0 1.00 1.6 1.1 3.1 5.94 9.89 4.01 0.510 36.9

T3523 B-13-6 SS-6C 16.5 CL 18.4 132.4 111.9 15.0 15.0 0.8 99.2 20.0 23.99 45.59 3.22 -0.138 31.8
(2.78) 18.5 135.8 114.6 1.0 1.00 2.4 1.1 2.0 10.95 16.96 4.64 0.411 40.2

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure ' c' ' a' Correlation

T3521 CL, brown lean clay Series Criteria (deg) ( psi ) (deg) ( psi ) Coefficient
T3522 CL, brown lean clay 1 1 31.7 0.000 27.8 0.000 --
T3523 CL, brown lean clay; bottom gray silty clay 2 39.6 0.000 32.5 0.000 --

Failure 1 - Peak Deviator Stress
Criteria: 2 - Peak Obliquity

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED  
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements  

TerraSense, LLC B-13-6 SS-6 SUMMARY August 2013

GSI Analysis File:  Cu'sum3v4.xls Ciu1a.xlsx 9/20/2013



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample Depth wo to 'c
(ft) (%) ( pcf ) ( psi )

 T3521 B-13-6 SS-6A 15.4 16.3 133.6 5.00
 T3522 B-13-6 SS-6B 16.0 21.0 132.4 10.00
 T3523 B-13-6 SS-6C 16.5 18.4 132.4 15.00

SERIES SUMMARY

Notation Failure Criteria c' ( psi ) ' (degrees)
Peak Deviator Stress 0.00 31.7
Peak Obliquity 0.00 39.6

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED Figure
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION 1

Prepared by:  CMJ with Pore Pressure Measurements  

Checked by:  G. Thomas TerraSense, LLC B-13-6 SS-6 SUMMARY August 2013
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Project No. URS Corporation #21562906 Mohr Circles of Total Figure
T21562906 Dynegy Vermillion 2013 and Effective Stresses at Peak 2

CIU' Triaxial Test

TerraSense, LLC B-13-6 SS-6 SUMMARY August 2013
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SAMPLE INFORMATION
Boring:  B-13-6  Sample:  SS-6A  Depth:  15.4ft
Type:  Intact tube sample
Description:  CL, brown lean clay

SPECIMEN INFORMATION  (Initial)
Height:  6.03 inch    Diameter:  2.88 inch    Area:  6.50 in²
Water Content:  16.3 % Total Unit Weight:  133.6 pcf

TEST SUMMARY
Consolidation Stresses:   5.00  psi  vertical,  5.00  psi  lateral
Water Content:  17.0 % Total Unit Weight:  138.5 pcf
B Coefficient:  97 Strain Rate:  0.018  %/min Failure
Peak Shear Strength:  12.65  psi    @  20.4 % Strain Sketch
Peak Effective Friction Angle:  41.2°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-6  Sample:  SS-6A  September-13
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SAMPLE INFORMATION
Boring:  B-13-6  Sample:  SS-6B  Depth:  15.95ft
Type:  Intact tube sample
Description:  CL, brown lean clay
LL = 36    PL = 16   PI = 20

SPECIMEN INFORMATION  (Initial)
Height:  6.02 inch    Diameter:  2.87 inch    Area:  6.48 in²
Water Content:  21.0 % Total Unit Weight:  132.4 pcf

TEST SUMMARY
Consolidation Stresses:   10.00  psi  vertical,  10.00  psi  lateral
Water Content:  20.4 % Total Unit Weight:  133.9 pcf
B Coefficient:  98.5 Strain Rate:  0.018  %/min Failure
Peak Shear Strength:  8.96  psi    @  20.2 % Strain Sketch
Peak Effective Friction Angle:  36.9°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-6  Sample:  SS-6B  September-13
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SAMPLE INFORMATION
Boring:  B-13-6  Sample:  SS-6C  Depth:  16.5ft
Type:  Intact tube sample
Description:  CL, brown lean clay; bottom gray silty clay

SPECIMEN INFORMATION  (Initial)
Height:  6.03 inch    Diameter:  2.88 inch    Area:  6.51 in²
Water Content:  18.4 % Total Unit Weight:  132.4 pcf

TEST SUMMARY
Consolidation Stresses:   15.00  psi  vertical,  15.00  psi  lateral
Water Content:  18.5 % Total Unit Weight:  135.8 pcf
B Coefficient:  99.2 Strain Rate:  0.018  %/min Failure
Peak Shear Strength:  23.99  psi    @  20.0 % Strain Sketch
Peak Effective Friction Angle:  40.2°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-6  Sample:  SS-6C  September-13
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SUMMARY FOR STATIC CIU' TRIAXIAL TESTS SPECIMENS

Test Boring Sample Depth USCS wo t,o d,o 'c,max 'v,c a,c B at Peak Deviator Stress
No No Section Group factor at Peak Obliquity

No Symbol ( psi ) ( psi ) (%)
Elev Gs wc t,c d,c OCR Kc= v,c rate a 1 - 3 '1 + '3 '1 / '3 A '

'v,c 2    2 factor for
(ft) (%) ( pcf ) ( pcf ) 'h,c (%) (%/hr) (%) ( psi ) ( psi ) c'=0

T3524 B-13-7 SS-2A 2.75 CL 16.4 130.8 112.4 2.00 2.00 0.9 20.2 8.16 14.25 3.68 -0.251 34.9
(2.75) 17.6 136.1 115.7 1.00 1.00 2.9 1.0 1.8 2.66 3.78 5.78 0.166 44.8

T3525 B-13-7 SS-2B 3.25 CL 14.1 129.4 113.4 3.00 3.00 0.4 21.1 11.31 22.09 3.10 -0.344 30.8
(2.72) 17.5 135.1 114.9 1.00 1.00 1.3 1.1 3.6 5.24 8.87 3.89 -0.060 36.2

T3526 B-13-7 SS-2C 3.75 SM 10.3 130.3 118.1 4.00 4.00 0.9 14.5 69.47 121.52 3.67 -0.346 34.9
(2.70) 14.3 139.0 121.6 1.00 1.00 2.9 1.1 2.3 13.26 19.26 5.42 -0.076 43.5

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure ' c' ' a' Correlation

T3524 CL, light gray lean clay Series Criteria (deg) ( psi ) (deg) ( psi ) Coefficient
T3525 CL, brown lean clay 1 1 23.7 2.652 21.9 2.428 1.000
T3526 SM, brown silty sand 2 30.5 0.868 26.9 0.748 1.000

Failure Envelope for clay samples only

Failure 1 - Peak Deviator Stress
Criteria: 2 - Peak Obliquity

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED  
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements  

TerraSense, LLC B-13-7 SS-2 SUMMARY August 2013

GSI Analysis File:  Cu'sum3v4.xls Ciu1b.xlsx 9/20/2013



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample Depth wo to 'c
(ft) (%) ( pcf ) ( psi )

 T3524 B-13-7 SS-2A 2.8 16.4 130.8 2.00
 T3525 B-13-7 SS-2B 3.3 14.1 129.4 3.00
 T3526 B-13-7 SS-2C 3.8 10.3 130.3 4.00

SERIES SUMMARY

Notation Failure Criteria c' ( psi ) ' (degrees)
Peak Deviator Stress 2.65 23.7
Peak Obliquity 0.87 30.5

Failure Envelope for clay samples only

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED Figure
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION 1

Prepared by:  CMJ with Pore Pressure Measurements  

Checked by:  G. Thomas TerraSense, LLC B-13-7 SS-2 SUMMARY August 2013
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Failure Envelope for clay samples only

Project No. URS Corporation #21562906 Mohr Circles of Total Figure
T21562906 Dynegy Vermillion 2013 and Effective Stresses at Peak 2

CIU' Triaxial Test

TerraSense, LLC B-13-7 SS-2 SUMMARY August 2013
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SAMPLE INFORMATION
Boring:  B-13-7  Sample:  SS-2A  Depth:  2.75ft
Type:  Intact tube sample
Description:  CL, light gray lean clay

SPECIMEN INFORMATION  (Initial)
Height:  6.04 inch    Diameter:  2.87 inch    Area:  6.46 in²
Water Content:  16.4 % Total Unit Weight:  130.8 pcf gray

TEST SUMMARY lt. gray
Consolidation Stresses:   2.00  psi  vertical,  2.00  psi  lateral
Water Content:  17.6 % Total Unit Weight:  136.1 pcf
B Coefficient:  Strain Rate:  0.017  %/min Failure
Peak Shear Strength:  8.16  psi    @  20.2 % Strain Sketch
Peak Effective Friction Angle:  44.8°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-7  Sample:  SS-2A  September-13
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SAMPLE INFORMATION
Boring:  B-13-7  Sample:  SS-2B  Depth:  3.25ft
Type:  Intact tube sample
Description:  CL, brown lean clay
LL = 28    PL = 14   PI = 14

SPECIMEN INFORMATION  (Initial)
Height:  5.79 inch    Diameter:  2.87 inch    Area:  6.46 in²
Water Content:  14.1 % Total Unit Weight:  129.4 pcf

TEST SUMMARY
Consolidation Stresses:   3.00  psi  vertical,  3.00  psi  lateral
Water Content:  17.5 % Total Unit Weight:  135.1 pcf
B Coefficient:  Strain Rate:  0.018  %/min Failure
Peak Shear Strength:  11.31  psi    @  21.1 % Strain Sketch
Peak Effective Friction Angle:  36.2°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-7  Sample:  SS-2B  September-13

0 5 10 15 20

Average Effective Stress, p' psi

-9

-7

-5

-3

-1

1

3
Ex

ce
ss

 P
or

e 
Pr

es
su

re
,  

ps
i 

0

2

4

6

8

10

12

0 5 10 15 20 25

Sh
ea

r S
tr

es
s,

 q
  p

si

Axial Strain ,%

Analysis File:  CU'v5.xls  (2/11) T3525.xlsx 9/20/2013     Page 1 of 1



SAMPLE INFORMATION
Boring:  B-13-7  Sample:  SS-2C  Depth:  3.75ft
Type:  Intact tube sample
Description:  SM, brown silty sand

SPECIMEN INFORMATION  (Initial)
Height:  5.91 inch    Diameter:  2.87 inch    Area:  6.47 in²
Water Content:  10.3 % Total Unit Weight:  130.3 pcf

TEST SUMMARY
Consolidation Stresses:   4.00  psi  vertical,  4.00  psi  lateral
Water Content:  14.3 % Total Unit Weight:  139.0 pcf
B Coefficient:  Strain Rate:  0.018  %/min Failure
Peak Shear Strength:  69.47  psi    @  14.5 % Strain Sketch
Peak Effective Friction Angle:  43.5°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-7  Sample:  SS-2C  September-13
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SUMMARY OF TRIAXIAL CID-C TESTS ON UNDISTURBED SPECIMENS

Series Boring Depth wo t,o d,o 'c a,c B at Peak Deviator Stress
Test No factor at Large Strain
No (ksf) (%) Vol.

Sample wc t,c d,c OCR v,c rate a 1 - 3 '1 + '3 '1 / '3 Strain '

No. 'v,c 2    2 vol for

(ft) (%) (pcf) (pcf) 'v,max (%) (%/min) (%) ( psi ) ( psi ) (%) c'=0
TD413 B-13-8 8.1 34.8 107.3 79.6 5.0 0.4 0.0 8.8 6.8 11.8 3.72 0.32 35.2

SS-4A 35.9 117.4 86.4 1.0 7.9 0.02 18.9 6.3 11.3 3.51 0.06 33.8
TD414 B-13-8 8.65 28.0 114.3 89.3 6.0 0.6 0.0 3.1 10.1 16.1 4.38 -0.13 38.9

SS-4B 29.6 117.8 90.9 1.0 1.8 0.02 20.3 8.4 14.4 3.81 -1.45 35.7

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure ' c' ' a' Correlation

TD413 FA,  gray silt with sand (Fly-Ash) Series Criteria (deg) ( psi ) (deg) ( psi ) Coefficient
TD414 CL/FA,  dark brown clay with silt and sand layer (Fly-Ash layer) 1 1 37.6 0.000 31.4 0.000 --

2 35.0 0.000 29.8 0.000 --

Failure 1 - Peak Deviator Stress
Criteria: 2 - Large Strain

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED  
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

 

TerraSense, LLC B-13-8 SS-4 SUMMARY September 2013

Analysis File: CIDsum.xls (9/13) Cdsum1b.xlsx 9/20/2013



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample

 TD413 B-13-8 8.1 5.0 35.9 117.4
 TD414 B-13-8 8.65 6.0 29.6 117.8
 0 0 0 0.0 0.0 0.0

SERIES SUMMARY

Notation Failure Criteria c'  psi  ' (degrees)

Peak Deviator Stress 0.00 37.6

Large Strain 0.00 35.0

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED Figure
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION 1

Prepared by: CMJ  
Checked by: G. Thomas B-13-8 SS-4 SUMMARY September 2013
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Project No. URS Corporation #21562906 Mohr Circle at Peak Figure
T21562906 Dynegy Vermillion 2013 CD Triaxial Tests 2

 
B-13-8 SS-4 SUMMARY September 2013TerraSense, LLC

0

2

4

6

8

10

12

14

0 5 10 15 20 25 30

Sh
ea

r S
tr

es
s 

( p
si

 )

Normal Stress ( psi )

Friction Angle = 37.6 degrees
Cohesion =0.00  psi  

Analysis File: CIDsum.xls (9/13) Cdsum1b.xlsx 9/20/2013



SAMPLE INFORMATION
Boring:  B-13-8    Sample:  SS-4A Depth: 8.1 ft
Type:  Intact tube sample
Description:  FA, gray silt with sand (Fly-Ash)

SPECIMEN INFORMATION  (Initial)
Height:  6.01 inch    Diameter:  2.82 inch    Area:  6.26 in²
Water Content:  34.8 % Total Unit Weight:  107.3 pcf

TEST SUMMARY
Consolidation Stresses:   5.00  psi  vertical,  5.00  psi  lateral
Water Content:  35.9 % Total Unit Weight:  117.4 pcf
B Coefficient:  Strain Rate:  0.018  %/min
Peak Shear Strength:  6.80  psi    @  8.8 % Strain Failure
Peak Effective Friction Angle:  35.2° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-8   Sample:  SS-4A  Depth: 8.1ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SAMPLE INFORMATION
Boring:  B-13-8    Sample:  SS-4B Depth: 8.65 ft
Type:  Intact tube sample
Description:  CL/FA, dark brown clay with silt and sand layer (Fly-Ash layer)

SPECIMEN INFORMATION  (Initial)
Height:  6.02 inch    Diameter:  2.86 inch    Area:  6.41 in²
Water Content:  28.0 % Total Unit Weight:  114.3 pcf

TEST SUMMARY
Consolidation Stresses:   6.00  psi  vertical,  6.00  psi  lateral
Water Content:  29.6 % Total Unit Weight:  117.8 pcf
B Coefficient:  Strain Rate:  0.018  %/min
Peak Shear Strength:  10.14  psi    @  3.1 % Strain Failure
Peak Effective Friction Angle:  38.9° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-8   Sample:  SS-4B  Depth: 8.65ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SUMMARY FOR STATIC CIU' TRIAXIAL TESTS SPECIMENS

Test Boring Sample Depth USCS wo t,o d,o 'c,max 'v,c a,c B at Peak Deviator Stress
No No Section Group factor at Peak Obliquity

No Symbol ( psi ) ( psi ) (%)
Elev Gs wc t,c d,c OCR Kc= v,c rate a 1 - 3 '1 + '3 '1 / '3 A '

'v,c 2    2 factor for
(ft) (%) ( pcf ) ( pcf ) 'h,c (%) (%/hr) (%) ( psi ) ( psi ) c'=0

T3527 B-13-9 SS-3A 5.6 CL 17.5 132.6 112.9 4.00 4.00 0.5 20.4 12.53 25.81 2.89 -0.370 29.0
(2.79) 18.6 136.0 114.6 1.0 1.00 1.5 1.1 1.7 5.59 8.71 4.58 0.078 39.9

T3528 B-13-9 SS-3B 6.15 CL 19.6 131.5 110.0 5.00 5.00 0.1 20.7 18.51 36.05 3.11 -0.339 30.9
(2.79) 20.2 133.9 111.4 1.0 1.00 1.3 1.1 1.3 6.34 8.68 6.41 0.210 46.9

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure ' c' ' a' Correlation

T3527 CL, brown lean clay Series Criteria (deg) ( psi ) (deg) ( psi ) Coefficient
T3528 CL, brown lean clay 1 1 30.3 0.000 26.8 0.000 --

2 43.3 0.000 34.4 0.000 --

Failure 1 - Peak Deviator Stress
Criteria: 2 - Peak Obliquity

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED  
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements  

TerraSense, LLC B-13-9 SS-3 SUMMARY
September 2013

GSI Analysis File:  Cu'sum2v4.xls Ciu1c.xlsx 9/20/2013



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample Depth wo to 'c
(ft) (%) ( pcf ) ( psi )

 T3527 B-13-9 SS-3A 5.6 17.5 132.6 4.00
 T3528 B-13-9 SS-3B 6.2 19.6 131.5 5.00

SERIES SUMMARY

Notation Failure Criteria c' ( psi ) ' (degrees)
Peak Deviator Stress 0.00 30.3
Peak Obliquity 0.00 43.3

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED Figure
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION 1

Prepared by:  C. Jordan with Pore Pressure Measurements  

Checked by:  G. Thomas TerraSense, LLC B-13-9 SS-3 SUMMARY
September 2013

-15

-10

-5

0

5

Ex
ce

ss
 P

or
e 

Pr
es

su
re

, (
 p

si
 )

0
2
4
6
8

10
12
14
16
18
20

0 5 10 15 20 25

Sh
ea

r S
tr

es
s,

 q
 ( 

ps
i )

Axial Strain ,%

0 10 20 30 40

Average Effective Stress, p' ( psi )

GSI Analysis File: Cu'sum2v4 9/20/2013 Test: Ciu1c.xlsx



Project No. URS Corporation #21562906 Mohr Circles of Total Figure
T21562906 Dynegy Vermillion 2013 and Effective Stresses at Peak 2

CIU' Triaxial Test

TerraSense, LLC B-13-9 SS-3 SUMMARY September 2013
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SAMPLE INFORMATION
Boring:  B-13-9  Sample:  SS-3A  Depth:  5.6ft
Type:  Intact tube sample
Description:  CL, brown lean clay

SPECIMEN INFORMATION  (Initial)
Height:  6.03 inch    Diameter:  2.88 inch    Area:  6.50 in²
Water Content:  17.5 % Total Unit Weight:  132.6 pcf

TEST SUMMARY
Consolidation Stresses:   4.00  psi  vertical,  4.00  psi  lateral
Water Content:  18.6 % Total Unit Weight:  136.0 pcf
B Coefficient:  Strain Rate:  0.019  %/min Failure
Peak Shear Strength:  12.53  psi    @  20.4 % Strain Sketch
Peak Effective Friction Angle:  39.9°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-9  Sample:  SS-3A  September-13
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SAMPLE INFORMATION
Boring:  B-13-9  Sample:  SS-3B  Depth:  6.15ft
Type:  Intact tube sample
Description:  CL, brown lean clay

SPECIMEN INFORMATION  (Initial)
Height:  6.03 inch    Diameter:  2.88 inch    Area:  6.51 in²
Water Content:  19.6 % Total Unit Weight:  131.5 pcf

TEST SUMMARY
Consolidation Stresses:   5.00  psi  vertical,  5.00  psi  lateral
Water Content:  20.2 % Total Unit Weight:  133.9 pcf
B Coefficient:  Strain Rate:  0.019  %/min Failure
Peak Shear Strength:  18.51  psi    @  20.7 % Strain Sketch
Peak Effective Friction Angle:  46.9°

REMARKS:

Project No. URS Corporation #21562906 CONSOLIDATED UNDRAINED
Test by:  DT T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

with Pore Pressure Measurements

Checked by:  GET TerraSense, LLC Boring:  B-13-9  Sample:  SS-3B  September-13
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SAMPLE INFORMATION
Boring:  B-13-15    Sample:  SS-3A Depth: 5.9 ft
Type:  Intact tube sample
Description:  SM/CL, Top: brown silty c-f sand; Bot.: gray clay
LL = 33    PL = 16   PI = 17

SPECIMEN INFORMATION  (Initial)
Height:  6.04 inch    Diameter:  2.85 inch    Area:  6.40 in²
Water Content:  14.9 % Total Unit Weight:  133.2 pcf SM

TEST SUMMARY
Consolidation Stresses:   4.00  psi  vertical,  4.00  psi  lateral CL
Water Content:  16.6 % Total Unit Weight:  137.5 pcf
B Coefficient:  Strain Rate:  0.018  %/min
Peak Shear Strength:  8.25  psi    @  11.0 % Strain Failure
Peak Effective Friction Angle:  42.3° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-15   Sample:  SS-3A  Depth: 5.9ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SUMMARY OF TRIAXIAL CID-C TESTS ON UNDISTURBED SPECIMENS

Series Boring Depth wo t,o d,o 'c a,c B at Peak Deviator Stress
Test No factor at Large Strain
No (ksf) (%) Vol.

Sample wc t,c d,c OCR v,c rate a 1 - 3 '1 + '3 '1 / '3 Strain '

No. 'v,c 2    2 vol for

(ft) (%) (pcf) (pcf) 'v,max (%) (%/min) (%) ( psi ) ( psi ) (%) c'=0
TD415 B-13-15 15.3 34.7 105.0 77.9 5.0 0.8 0.0 5.9 7.4 12.4 3.94 -0.03 36.5

SS-6A 35.7 108.5 79.9 1.0 2.5 0.02 19.2 6.4 11.4 3.54 -0.96 34.0
TD417 B-13-15 15.9 31.3 105.9 80.6 10.0 1.2 98.5 4.4 14.2 24.2 3.84 -0.18 35.9

SS-6B 33.8 111.4 83.2 1.0 3.1 0.02 19.2 11.1 21.1 3.23 -0.75 31.8

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure ' c' ' a' Correlation

TD415 FA,  gray silt with sand (Fly-Ash) Series Criteria (deg) ( psi ) (deg) ( psi ) Coefficient
TD417 FA,  gray silt with sand (Fly-Ash) 1 1 35.3 0.274 30.0 0.224 1.000

2 29.3 0.131 26.1 0.114 1.000

Failure 1 - Peak Deviator Stress
Criteria: 2 - Large Strain

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED  
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

 

TerraSense, LLC B-13-15 SS-6 SUMMARY September 2013

Analysis File: CIDsum.xls (9/13) Cdsum1c.xlsx 9/20/2013



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample

 TD415 B-13-15 15.3 5.0 35.7 108.5
 TD417 B-13-15 15.9 10.0 33.8 111.4
 0 0 0 0.0 0.0 0.0

SERIES SUMMARY

Notation Failure Criteria c'  psi  ' (degrees)

Peak Deviator Stress 0.27 35.3

Large Strain 0.13 29.3

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED Figure
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION 1

Prepared by: CMJ  
Checked by: G. Thomas B-13-15 SS-6 SUMMARY September 2013
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Project No. URS Corporation #21562906 Mohr Circle at Peak Figure
T21562906 Dynegy Vermillion 2013 CD Triaxial Tests 2

 
B-13-15 SS-6 SUMMARY September 2013TerraSense, LLC
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SAMPLE INFORMATION
Boring:  B-13-15    Sample:  SS-6A Depth: 15.3 ft
Type:  Intact tube sample
Description:  FA, gray silt with sand (Fly-Ash)

SPECIMEN INFORMATION  (Initial)
Height:  6.01 inch    Diameter:  2.82 inch    Area:  6.24 in²
Water Content:  34.7 % Total Unit Weight:  105.0 pcf

TEST SUMMARY
Consolidation Stresses:   5.00  psi  vertical,  5.00  psi  lateral
Water Content:  35.7 % Total Unit Weight:  108.5 pcf
B Coefficient:  Strain Rate:  0.018  %/min
Peak Shear Strength:  7.36  psi    @  5.9 % Strain Failure
Peak Effective Friction Angle:  36.5° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-15   Sample:  SS-6A  Depth: 15.3ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SAMPLE INFORMATION
Boring:  B-13-15    Sample:  SS-6B Depth: 15.9 ft
Type:  Intact tube sample
Description:  FA, gray silt with sand (Fly-Ash)

SPECIMEN INFORMATION  (Initial)
Height:  5.98 inch    Diameter:  2.84 inch    Area:  6.33 in²
Water Content:  31.3 % Total Unit Weight:  105.9 pcf

TEST SUMMARY
Consolidation Stresses:   10.00  psi  vertical,  10.00  psi  lateral
Water Content:  33.8 % Total Unit Weight:  111.4 pcf
B Coefficient:  98.5 Strain Rate:  0.018  %/min
Peak Shear Strength:  14.18  psi    @  4.4 % Strain Failure
Peak Effective Friction Angle:  35.9° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-15   Sample:  SS-6B  Depth: 15.9ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SUMMARY OF TRIAXIAL CID-C TESTS ON UNDISTURBED SPECIMENS

Series Boring Depth wo t,o d,o 'c a,c B at Peak Deviator Stress
Test No factor at Large Strain
No (ksf) (%) Vol.

Sample wc t,c d,c OCR v,c rate a 1 - 3 '1 + '3 '1 / '3 Strain '

No. 'v,c 2    2 vol for

(ft) (%) (pcf) (pcf) 'v,max (%) (%/min) (%) ( psi ) ( psi ) (%) c'=0
TD418 B-13-17 2.85 27.1 107.8 84.8 2.0 0.3 98.5 12.9 3.1 5.1 4.08 0.24 37.3

SS-2A 34.8 115.3 85.6 1.0 0.9 0.02 21.4 2.9 4.9 3.89 -0.16 36.2
TD419 B-13-17 3.35 37.2 93.3 68.0 3.0 0.5 0.0 4.0 4.6 7.6 4.05 -0.11 37.1

SS-2B 49.6 103.3 69.0 1.0 1.4 0.02 20.6 3.9 6.9 3.59 -0.66 34.4
TD420 B-13-17 3.9 36.6 97.6 71.5 4.0 0.7 0.0 2.1 8.8 12.8 5.42 -0.39 43.5

SS-2C 45.7 106.5 73.1 1.0 2.3 0.02 19.5 6.6 10.6 4.32 -2.38 38.6

Test Description of Material Tested and Remarks Strength Envelope Summary
No Test Failure ' c' ' a' Correlation

TD418 SC/FA,  Top: brown clayey f. sand; Bot: gray silt with sand (Fly-Ash) Series Criteria (deg) ( psi ) (deg) ( psi ) Coefficient
TD419 FA,  gray silt with sand (Fly-Ash) 1 1 41.3 0.000 33.4 0.000 --
TD420 FA,  gray silt with sand (Fly-Ash) 2 37.2 0.000 31.1 0.000 --

Failure 1 - Peak Deviator Stress
Criteria: 2 - Large Strain

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED  
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION

 

TerraSense, LLC B-13-17 SS-2 SUMMARY September 2013

Analysis File: CIDsum.xls (9/13) Cdsum1d.xlsx 9/20/2013



LEGEND AND SUMMARY INFORMATION

Symbol Test Boring Sample

 TD418 B-13-17 2.85 2.0 34.8 115.3
 TD419 B-13-17 3.35 3.0 49.6 103.3
 TD420 B-13-17 3.9 4.0 45.7 106.5

SERIES SUMMARY

Notation Failure Criteria c'  psi  ' (degrees)

Peak Deviator Stress 0.00 41.3

Large Strain 0.00 37.2

Project No. URS Corporation #21562906 CONSOLIDATED DRAINED Figure
T21562906 Dynegy Vermillion 2013 TRIAXIAL COMPRESSION 1

Prepared by: CMJ  
Checked by: G. Thomas B-13-17 SS-2 SUMMARY September 2013

wc

(%)
tc

(pcf)
'c

(ksf)

TerraSense, LLC

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

Vo
lu

m
et

ric
 S

tr
ai

n,
 %

0
1
2
3
4
5
6
7
8
9

10

0 5 10 15 20 25

Sh
ea

r S
tr

es
s,

 q
   

ps
i  

Axial Strain ,%

0 5 10 15 20

Average Effective Stress, p'   psi  

Analysis File: CIDsum.xls (9/13) Cdsum1d.xlsx 9/20/2013



Project No. URS Corporation #21562906 Mohr Circle at Peak Figure
T21562906 Dynegy Vermillion 2013 CD Triaxial Tests 2

 
B-13-17 SS-2 SUMMARY September 2013TerraSense, LLC
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SAMPLE INFORMATION
Boring:  B-13-17    Sample:  SS-2A Depth: 2.85 ft
Type:  Intact tube sample
Description:  SC/FA, Top: brown clayey f. sand; Bot: gray silt with sand (Fly-Ash)

SPECIMEN INFORMATION  (Initial)
Height:  5.76 inch    Diameter:  2.86 inch    Area:  6.41 in²
Water Content:  27.1 % Total Unit Weight:  107.8 pcf SC

TEST SUMMARY
Consolidation Stresses:   2.00  psi  vertical,  2.00  psi  lateral FA
Water Content:  34.8 % Total Unit Weight:  115.3 pcf
B Coefficient:  98.5 Strain Rate:  0.019  %/min
Peak Shear Strength:  3.08  psi    @  12.9 % Strain Failure
Peak Effective Friction Angle:  37.3° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-17   Sample:  SS-2A  Depth: 2.85ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SAMPLE INFORMATION
Boring:  B-13-17    Sample:  SS-2B Depth: 3.35 ft
Type:  Intact tube sample
Description:  FA, gray silt with sand (Fly-Ash)
LL = 44    PL = 35   PI = 9

SPECIMEN INFORMATION  (Initial)
Height:  6.00 inch    Diameter:  2.87 inch    Area:  6.47 in²
Water Content:  37.2 % Total Unit Weight:  93.3 pcf

TEST SUMMARY
Consolidation Stresses:   3.00  psi  vertical,  3.00  psi  lateral
Water Content:  49.6 % Total Unit Weight:  103.3 pcf
B Coefficient:  Strain Rate:  0.019  %/min
Peak Shear Strength:  4.57  psi    @  4.0 % Strain Failure
Peak Effective Friction Angle:  37.1° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-17   Sample:  SS-2B  Depth: 3.35ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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SAMPLE INFORMATION
Boring:  B-13-17    Sample:  SS-2C Depth: 3.9 ft
Type:  Intact tube sample
Description:  FA, gray silt with sand (Fly-Ash)

SPECIMEN INFORMATION  (Initial)
Height:  5.90 inch    Diameter:  2.87 inch    Area:  6.48 in²
Water Content:  36.6 % Total Unit Weight:  97.6 pcf

TEST SUMMARY
Consolidation Stresses:   4.00  psi  vertical,  4.00  psi  lateral
Water Content:  45.7 % Total Unit Weight:  106.5 pcf
B Coefficient:  Strain Rate:  0.018  %/min
Peak Shear Strength:  8.83  psi    @  2.1 % Strain Failure
Peak Effective Friction Angle:  43.5° Sketch

REMARKS: Compression positive

Project No. URS #21562906
Test by:  D. Tso T21562906 Dynegy Vermillion 2013

Checked by: G. Thomas TerraSense, LLC September-13Boring:B-13-17   Sample:  SS-2C  Depth: 3.9ft

CONSOLIDATED DRAINED
TRIAXIAL COMPRESSION
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-1 B-13-2

U.S. Standard Sieve Size Sample SS-6 SS-7
Depth 15-16.5 20-21.5
% +3" 0.0 0.0

% Gravel 0.1 0.2
% SAND 2.2 63.7

%C SAND 0.6 1.2
%M SAND 0.3 9.7
%F SAND 1.3 52.8
% FINES 97.7 36.1

% -2 8 10
D100 (mm) 9.50 9.50
D60 (mm) 0.01 0.20
D30 (mm) 0.01 0.05
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4"
3/8" 100.0 100.0

4 99.9 99.8
10 99.3 98.6
20 99.2 96.2
40 99.0 88.9
60 98.8 70.2

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 98.5 49.3
 38.8 CL 8/26/2013 200 97.7 36.1

 17.8 SC 8/26/2013

T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Dynegy Vermillion 2013

Gray, Lean clay

Gray, Clayey sand
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-4 B-13-9

U.S. Standard Sieve Size Sample SS-5 SS-14
Depth 10-12 60-61.5
% +3" 0.0 0.0

% Gravel 0.2 16.9
% SAND 59.5 70.3

%C SAND 0.2 23.7
%M SAND 8.2 29.7
%F SAND 51.1 16.8
% FINES 40.3 12.8

% -2 9 1
D100 (mm) 9.50 19.00
D60 (mm) 0.17 2.07
D30 (mm) 0.04 0.43
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4" 100.0
3/8" 100.0 98.7

4 99.8 83.1
10 99.6 59.4
20 98.6 43.7
40 91.4 29.7
60 75.2 18.9

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 56.0 14.8
 17.1 SC 8/26/2013 200 40.3 12.8

 10.1 SM 8/25/2013

T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Dynegy Vermillion 2013

Brown, Clayey sand

Brown, Silty sand with gravel
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-11 B-13-11 B-13-11

U.S. Standard Sieve Size Sample SS-6 SS-10 SS-13
Depth 15-16.5 35-36.5 50-51.5
% +3" 0.0 0.0 0.0

% Gravel 46.8 0.1 4.8
% SAND 39.5 18.1 4.8

%C SAND 15.5 0.8 1.5
%M SAND 15.4 2.3 0.2
%F SAND 8.7 14.9 3.1
% FINES 13.7 81.8 90.4

% -2 2 6 5
D100 (mm) 37.50 9.50 19.00
D60 (mm) 6.60 0.04 0.02
D30 (mm) 1.09 0.01 0.01
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2" 100.0
3/4" 91.4 100.0
3/8" 70.6 100.0 97.1

4 53.2 99.9 95.2
10 37.8 99.1 93.7
20 28.0 98.2 93.6
40 22.4 96.8 93.5
60 19.0 94.9 93.1

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 16.5 91.3 92.4
 3.8 GM 8/25/2013 200 13.7 81.8 90.4

 53.3 MH 8/25/2013

T21562906 21562906
 33.6 CL 8/25/2013 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Dynegy Vermillion 2013

Black, Silty gravel with sand

Gray, Elastic silt with sand

Black, Lean clay
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-12 B-13-13

U.S. Standard Sieve Size Sample SS-5 SS-8
Depth 10-11.5 25-26.5
% +3" 0.0 0.0

% Gravel 45.7 0.0
% SAND 36.4 20.7

%C SAND 14.0 0.9
%M SAND 10.5 4.2
%F SAND 11.8 15.5
% FINES 17.9 79.3

% -2 2 5
D100 (mm) 19.00 4.75
D60 (mm) 6.75 0.04
D30 (mm) 0.45 0.02
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4" 100.0
3/8" 67.9

4 54.3 100.0
10 40.3 99.1
20 35.2 97.5
40 29.7 94.9
60 25.8 91.5

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 22.4 87.3
 6.7 GM 8/25/2013 200 17.9 79.3

 41.4 ML 8/25/2013

T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Dynegy Vermillion 2013

Black, Silty gravel with sand

Gray, Silt with sand
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COBBLES GRAVEL SAND SILT OR CLAY Symbol   
COARSE FINE COARSE MEDIUM FINE Boring B-13-16 B-13-17

U.S. Standard Sieve Size Sample SS-16 SS-5
Depth 60-61.5 10-11.5
% +3" 0.0 0.0

% Gravel 0.0 0.0
% SAND 82.6 82.8

%C SAND 1.6 0.1
%M SAND 55.6 26.4
%F SAND 25.5 56.3
% FINES 17.4 17.2

% -2 1 3
D100 (mm) 4.75 4.75
D60 (mm) 0.64 0.34
D30 (mm) 0.28 0.17
D10 (mm)

Cc
Cu

Particle  
Size PERCENT FINER

(Sieve #)   
4"
3"

1 1/2"
3/4"
3/8"

4 100.0 100.0
10 98.4 99.9
20 76.8 97.6
40 42.8 73.5
60 27.6 44.8

SYMBOL w (%) LL PL PI USCS DESCRIPTION AND REMARKS Date Tested 100 21.5 26.6
 29.1 SM 8/28/2013 200 17.4 17.2

 17.7 SM 8/25/2013

T21562906 21562906
 PARTICLE SIZE DISTRIBUTION

TerraSense, LLC URS

Dynegy Vermillion 2013

Brown, Silty sand

Gray, Silty sand
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North Ash Pond 
Global Stability

- Drained Case using Piezometer Water Levels
- Drained Case at High Water Level
- Seismic



2.0
C-13-2 B-13-5 B-13-6

B-13-7

Dynegy Vermillion 

North Ash Pond

Cross-Section 
Created By:  Stefanie Voss

Date: 11/6/2013

Checked By: Lucas Carr

Date:  11/6/2013

Name: Drained Case using Piezometers

Method: Spencer

Kind: SLOPE/W

F of S: 2.0

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion North Ash section finalized.gsz
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2.0
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B-13-7

Fly Ash
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2.2

C-13-2 B-13-5 B-13-6

B-13-7

Dynegy Vermillion 

North Ash Pond

Cross-Section 
Created By:  Stefanie Voss

Date: 11/6/2013

Checked By: Lucas Carr

Date:  11/6/2013

Name: Drained Case at High Water Level

Method: Spencer

Kind: SLOPE/W

F of S: 2.2

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion North Ash section finalized.gsz
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2.2

C-13-2 B-13-5 B-13-6

B-13-7
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2.4

C-13-2 B-13-5 B-13-6

B-13-7

Dynegy Vermillion 

North Ash Pond

Cross-Section 
Created By:  Stefanie Voss

Date: 11/6/2013

Checked By: Lucas Carr

Date:  11/6/2013

Name: Seismic Case

Method: Spencer

Kind: SLOPE/W

F of S: 2.4

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill (Undrained)      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay (Undrained)      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Seismic Coefficient = 0.05 g

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion North Ash section finalized.gsz
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2.4

C-13-2 B-13-5 B-13-6

B-13-7
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- Drained Case at High Water Level
- Drained Case using Piezometer Water Levels
- Seismic

Old East Ash Pond
Cross-Section A-A'

Global Stability



1.5

Dynegy-Vermillion 

Old East Ash Pond

Cross-Section A-A'

C-13-3 B-13-8
B-13-9

B-13-10

Created By:  Stefanie Voss

Date: 10/28/2013

Checked By:

Date:

Natural Clay

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Drained Case at High Water Level Entry Exit

Kind: SLOPE/W

Method: Spencer

F of S: 1.5

Clay Fill

Clay Fill

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion Old East A-A' finalized.gsz
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C-13-3 B-13-8
B-13-9

B-13-10

Natural Clay
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1.5

Dynegy-Vermillion 

Old East Ash Pond

Cross-Section A-A'

C-13-3 B-13-8
B-13-9

B-13-10

Created By:  Stefanie Voss

Date: 11/6/2013

Checked By:

Date:

Natural Clay

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Drained Case at High Water Level Grid & Radius

Kind: SLOPE/W

Method: Spencer

F of S: 1.5

Clay Fill

Clay Fill

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion Old East A-A' finalized.gsz
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C-13-3 B-13-8
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Natural Clay
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1.6

Dynegy-Vermillion 

Old East Ash Pond

Cross-Section A-A'

C-13-3 B-13-8
B-13-9

B-13-10

Created By:  Stefanie Voss

Date: 11/6/2013

Checked By:

Date:

Natural Clay

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill (Undrained)      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      

Name: Natural Clay (Undrained)      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Seismic Case Grid & Radius

Kind: SLOPE/W

Method: Spencer

F of S: 1.6

Seismic Coefficient = 0.05 g

Clay Fill

Clay Fill

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion Old East A-A' finalized.gsz
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C-13-3 B-13-8
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- Drained Case using High Water Level
- Drained Case using Piezometer Water Levels
- Seismic Case

Old East Ash Pond
Cross-Section B-B'

Global Stability



1.9

Dynegy-Vermillion 

Old East Ash Pond

Cross-section B-B'

C-13-5

C-13-4

B-13-15 B-13-16

B-13-17

Created By:  Stefanie Voss

Date: 11/6/2013

Checked By:  Lucas Carr

Date: 11/6/2013
Name: Drained Case Using Piezometer Levels Grid & Radius

Kind: SLOPE/W

Method: Spencer

F of S: 1.9

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion Old East B-B' finalized.gsz
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1.6

Dynegy-Vermillion 

Old East Ash Pond

Cross-section B-B'

C-13-5

C-13-4

B-13-15 B-13-16

B-13-17

Created By:  Stefanie Voss

Date: 10/28/2013

Checked By:  Lucas Carr

Date: 11/6/2013
Name: Drained Case At High Water Level EL 589 Entry Exit

Kind: SLOPE/W

Method: Spencer

F of S: 1.6

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion Old East B-B' finalized.gsz

Natural Clay

Fly Ash

Limestone

Natural Clay
Sands

Clay Fill
Granular Fill

Clay Fill

Distance

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

E
le

v
a
ti
o
n

455

505

555

605

655

E
le

v
a
ti
o
n

455

505

555

605

655

Dynegy Vermilion



1.6B-13-15 B-13-16
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1.6

Dynegy-Vermillion 

Old East Ash Pond

Cross-section B-B'

C-13-5

C-13-4

B-13-15 B-13-16

B-13-17

Created By:  Stefanie Voss

Date: 11/6/2013

Checked By:  Lucas Carr

Date: 11/6/2013
Name: Seismic Case

Kind: SLOPE/W

Method: Spencer

F of S: 1.6

Seismic Coefficient = 0.05 g

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Granular Fill      Model: Mohr-Coulomb      Unit Weight: 130 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill (Undrained)      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay (Undrained)      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\\ Dynegy - Vermilion Old East B-B' finalized.gsz
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North Ash Pond
Erosion Case

-Drained Case at FoS = 1.5
-Drained Case at FoS = 1.0
-Undrained Case at FoS = 1.5
-Undrained Case at FoS = 1.0



0.9
C-13-2

B-13-5 B-13-6
B-13-7

Dynegy Vermillion 
North Ash Pond
Cross-Section 

Created By:  Stefanie Voss
Date: 10/30/2013

Checked By: Lucas Carr
Date: 11/6/2013

Name: Drained Case Failure (FS=1.0)
Method: Spencer
Kind: SLOPE/W
Water Level Based on Piezometer
F of S: 0.9

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Sands
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Dynegy Vermillion 
North Ash Pond
Cross-Section 

Created By:  Stefanie Voss
Date: 10/24/2013

Checked By: Lucas Carr
Date: 11/6/2013

Name: Drained Case FS=1.5
Method: Spencer
Kind: SLOPE/W
Water Level Based on Piezometer
F of S: 1.5

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Sands
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B-13-5 B-13-6
B-13-7

Dynegy Vermillion 
North Ash Pond
Cross-Section 

Created By:  Stefanie Voss
Date: 11/6/2013

Checked By: Lucas Carr
Date: 11/6/2013

Name: Undrained Case Failure (FS=1.0)
Method: Spencer
Kind: SLOPE/W
Water Level Based on Piezometer
F of S: 1.1

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Clay Fill (Undrained)      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Natural Clay (Undrained)      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Sands
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B-13-5 B-13-6
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Dynegy Vermillion 
North Ash Pond
Cross-Section 

Created By:  Stefanie Voss
Date: 11/6/2013

Checked By: Lucas Carr
Date: 11/6/2013

Name: Undrained Case FS=1.3
Method: Spencer
Kind: SLOPE/W
Water Level Based on Piezometer
F of S: 1.4

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Clay Fill (Undrained)      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      
Name: Natural Clay (Undrained)      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Sands
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Old East Ash Pond
Cross-Section A-A'

Erosion Cases

-Drained Case at FoS = 1.5
-Drained Case at FoS = 1.0
-Undrained Case at FoS = 1.5
-Undrained Case at FoS = 1.0
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Dynegy-Vermillion 

Old East Ash Pond

Cross-Section A-A'

C-13-3 B-13-8
B-13-9

B-13-10

Created By:  Stefanie Voss

Date: 11/6/2013

Checked By: Lucas Carr

Date: 11/6/2013
Name: Drained Case Failure (FS=1.0)

Kind: SLOPE/W

Method: Spencer

F of S: 0.9

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Natural Clay 

Directory: P:\Geotechnical\Dynegy - Vermilion\North & Old East Pond Stablization 2013\Technical Production\Calculations\Slope Stability\Stability Figures\Report Figures\

Dynegy - Vermilion Old East A-A' - Erosion study finalized.gsz

Fly Ash

Clay Fill

Natural Clay 

Sands

Limestone

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

E
le

v
a
ti
o
n

445

465

485

505

525

545

565

585

605

625

445

465

485

505

525

545

565

585

605

625

Dynegy-Vermilion



0.9
C-13-3 B-13-8

B-13-9

B-13-10

Natural Clay 

Fly Ash

Clay Fill

Natural Clay 

Sands

Limestone



1.5

Dynegy-Vermillion 

Old East Ash Pond

Cross-Section A-A'

C-13-3 B-13-8
B-13-9

B-13-10

Created By:  Stefanie Voss

Date: 10/30/2013

Checked By: Lucas Carr

Date: 11/6/2013
Name: Drained Case FS=1.5

Kind: SLOPE/W

Method: Spencer

F of S: 1.5

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Natural Clay 
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Dynegy-Vermillion 

Old East Ash Pond

Cross-Section A-A'

C-13-3 B-13-8
B-13-9

B-13-10

Created By:  Stefanie Voss

Date: 11/6/2013

Checked By: Lucas Carr

Date: 11/6/2013
Name: Undrained Case Failure  (FS=1.0)

Kind: SLOPE/W

Method: Spencer

F of S: 1.1

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill (Undrained)      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      

Name: Natural Clay (Undrained)      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Natural Clay 
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Dynegy-Vermillion 

Old East Ash Pond

Cross-Section A-A'

C-13-3 B-13-8
B-13-9

B-13-10

Created By:  Stefanie Voss

Date: 11/6/2013

Checked By: Lucas Carr

Date: 11/6/2013
Name: Undrained Case FS=1.3

Kind: SLOPE/W

Method: Spencer

F of S: 1.3

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sand      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill (Undrained)      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      

Name: Natural Clay (Undrained)      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Natural Clay 
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Old East Ash Pond
Cross-Section B-B'

Erosion Cases

-Drained Case at FoS = 1.5
-Drained Case at FoS = 1.0
-Undrained Case at FoS = 1.5
-Undrained Case at FoS = 1.0
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Dynegy-Vermillion 

Old East Ash Pond

Cross-section B-B'

C-13-5

C-13-4

B-13-15 B-13-16

B-13-17

Created By:  Stefanie Voss

Date: 10/28/2013

Checked By:  Lucas Carr

Date: 11/6/2013

Name: Drained Case Failure (FS=1.0)

Kind: SLOPE/W

Method: Spencer

F of S: 1.0

Natural Clay

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      
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Dynegy-Vermillion 

Old East Ash Pond

Cross-section B-B'

C-13-5

C-13-4

B-13-15 B-13-16

B-13-17

Created By:  Stefanie Voss

Date: 10/28/2013

Checked By:  Lucas Carr

Date: 11/6/2013

Name: Drained Case FS = 1.5 Entry Exit

Kind: SLOPE/W

Method: Spencer

F of S: 1.5

Natural Clay

Name: Clay Fill      Model: Mohr-Coulomb      Unit Weight: 125 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Natural Clay      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 100 psf     Phi': 30 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      
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1.1

Dynegy-Vermillion 

Old East Ash Pond

Cross-section B-B'

C-13-5

C-13-4

B-13-15 B-13-16

B-13-17

Created By:  Stefanie Voss

Date: 10/28/2013

Checked By:  Lucas Carr

Date: 11/6/2013

Name: Undrained Case Failure (FS=1.0)

Kind: SLOPE/W

Method: Spencer

F of S: 1.1

Natural Clay

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill (Undrained)      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      

Name: Natural Clay (Undrained)      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
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Dynegy-Vermillion 

Old East Ash Pond

Cross-section B-B'

C-13-5

C-13-4

B-13-15 B-13-16

B-13-17

Created By:  Stefanie Voss

Date: 10/28/2013

Checked By:  Lucas Carr

Date: 11/6/2013

Name: Undrained Case FS = 1.3

Kind: SLOPE/W

Method: Spencer

F of S: 1.3

Natural Clay

Name: Fly Ash      Model: Mohr-Coulomb      Unit Weight: 105 pcf     Cohesion': 0 psf     Phi': 36 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Sands      Model: Mohr-Coulomb      Unit Weight: 120 pcf     Cohesion': 0 psf     Phi': 33 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Limestone Bedrock      Model: Mohr-Coulomb      Unit Weight: 165 pcf     Cohesion': 100,000 psf     Phi': 0 °     Phi-B: 0 °     Piezometric Line: 1      

Name: Clay Fill (Undrained)      Model: Undrained (Phi=0)      Unit Weight: 125 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      

Name: Natural Clay (Undrained)      Model: Undrained (Phi=0)      Unit Weight: 120 pcf     Cohesion': 1,500 psf     Piezometric Line: 1      
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