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Executive Summary 

Stantec has completed a geotechnical exploration of the Scrubber Sludge Complex at 
Paradise Fossil Plant.  The scope of work consisted of reviewing pertinent historical 
documentation provided by TVA, field observations, a geotechnical exploration, engineering 
analyses and providing recommendations relative to the future use of the facility.    

The complex consists of two adjoining ponds - East Pond and West Pond - and a stilling 
pond.  It is approximately 225 acres in area and partially enclosed by a 1.4-mile long dike 
with a maximum height of 62 feet.  Opened in 1986, the complex was originally operated as 
a conventional pond with an earthen dike and received gypsum sluiced from the plant.  In 
1996, the complex was expanded to stack co-mingled gypsum and fly ash sludge utilizing the 
upstream method of construction and rim-ditch mode of operation, which can allow attaining 
proper compaction along rim areas of dikes.    

There is reasonably complete design and as-built drawings of the initial pond dike dated 
January, 1985.  Conversely, the only documentation available for the expansion of the facility 
consists of a preliminary design report dated September, 1993 and a set of drawings dated 
October, 1995.  The report appears to have been the basis for preparing the 1995 drawings, 
but both documents only provide basic information relative to the design of the stacking 
phase of the project.  No information documenting project specific material testing, 
engineering analyses or construction records of the stacking phase of the facility was 
available for review.      

The geotechnical exploration consisted of advancing 24 borings, performing field testing, 
installing instrumentation to monitor phreatic levels and ground movement, and testing 
samples in the laboratory.  The exploration encountered mine spoil deposits as the 
foundation material in every boring and confirmed that this material was utilized to construct 
the initial pond dike.  It was also confirmed that material impounded behind the initial dike is 
gypsum and material placed above the initial dike is co-mingled gypsum and fly ash.  The 
relative density of the byproduct materials, as determined by standard penetration testing, 
varies significantly from boring to boring and within different intervals regardless of depth.  
Furthermore, when plotted on dike cross-sections, the phreatic level obtained from 
piezometer readings does not follow a gradual descending pattern mirroring the dike slope.  
Instead, there are borings where the phreatic surface is higher than in borings advanced 
from a higher ground surface elevation and closer to the pool.     

Seepage analysis was performed on two cross sections using a finite element seepage 
model developed based on estimated material properties of the predominant soils.  Steady-
state conditions were assumed to estimate total hydraulic head values at nodal points 
throughout the cross sections and compare these values to phreatic levels measured in the 
piezometers.  However, attempting to adjust the hydraulic properties of the subsoil to 
develop a seepage model that matches actual piezometric readings was unsuccessful due to 
the unusual piezometer readings obtained.  Seepage analyses performed using strictly soil 
properties and ignoring actual piezometric readings indicate that the under-drain system 
installed is not adequate to lower and control the phreatic line in critical areas of the dike. 
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The stability of the dike was evaluated using two-dimensional limit equilibrium methods of 
analysis, assuming static, long-term and fully drained conditions within the existing dike.  
Slope stability analyses were performed for five cross sections using shear strength 
parameters selected based on laboratory testing and a phreatic line developed based on 
piezometer readings.  Predictably, as a result of the varying subsurface conditions, the slope 
stability calculations produced factors of safety against sliding ranging widely from 1.1 to 4.7.  
Current USACE criteria for long-term slope stability of similar dikes require a factor of safety 
of at least 1.5. 

Wet and soft conditions were observed throughout the lower two-thirds of the exterior 
stacking dike slopes, suggesting that features constructed to control and lower seepage in 
critical areas of the dike are not functioning properly.  The uncontrolled seepage has caused 
unstable slope conditions such as a blowout and sloughing on the south slope of the West 
Dike, water boils on an intermediate bench immediately above the northwest corner of the 
stilling pond, a deep seated slump at the toe of the East Pond south slope and sloughing and 
mudflows throughout the north slope of the East Pond.   

It is our opinion that the stability of the dikes is marginal due principally to lack of adequate 
seepage control.  The facility cannot be expanded as planned and meeting acceptable safety 
criteria for long-term slope stability without implementing significant and costly modifications.  
Stantec recommends that the complex be closed and abandoned and a new landfill facility 
be designed, permitted and constructed, simultaneously.  The complex can continue to be 
operated for a few years, with no disruption of scrubber sludge storage, provided certain 
modifications and repairs are implemented as part of a closure plan.  In addition to 
determining the CCP disposal and storage capacity requirements until the new landfill is 
opened, the closure plan should include engineering analyses and measures that address 
and correct the deficiencies of the existing dike.  The corrective measures will likely include 
using flatter slopes and properly designed under-drain features for temporary expansion and 
permanent dewatering of the facility.  If implemented correctly and with proper timing, the 
conversion process can be completed without impacting the ongoing power generation 
operations.  
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1. Introduction 

1.1. General 

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

1.2. Facilities Assessment Project 

Stantec’s scope of work for the facilities assessment project was divided into four (4) main 
phases designated as Phases 1 through 4.  Phase 1 was sub-divided into two phases, 1A 
and 1B.  A brief description of Stantec’s scope of work for each of the phases is presented in 
the following paragraphs.   

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

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

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

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

• Phase 4 – Dam safety training for TVA Staff and preparation of operation 
manuals. 
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At the time of this writing, Phase 1 of the assessment was completed at all fossil plants and 
Phase 2 was being implemented at several facilities located within the different plants.  
Phase 1 report recommended that Phase 2 evaluations include geotechnical exploration and 
hydraulic/hydrologic assessment.  This report addresses the results of a geotechnical 
exploration of the Scrubber Sludge Complex facility located within the Paradise Fossil Plant. 

2. Paradise Fossil Plant 

2.1. General 

The Paradise Fossil Plant is located in western Kentucky on the banks of Green River near 
the town of Drakesboro, Kentucky.  The plant can be accessed by taking State Route 176 
northeast from Drakesboro.  Figure 1 shows the approximate location of the plant.     

 

Figure 1. Approximate Site Location 
 
2.2. Power Generation 

Paradise Fossil Plant has three generating units completed between 1963 and 1970, and 
three large natural-draft cooling towers to provide cooling water.  The plant generates 14 
billion kilowatt-hours of electricity a year, enough to supply more than 930,000 homes.  The 
winter net dependable generating capacity is 2,273 megawatts and the plant consumes 
approximately 20,000 tons of coal a day. 

Drakesboro, KY 

State Route 176

Paradise Fossil Plant

Green River 

Western Kentucky Parkway
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3. Scrubber Sludge Complex 

3.1. General 

The Scrubber Sludge Complex is located in the southwest corner of the Paradise facility (see 
Figure 2).  The original construction of the complex took place in 1985-86 when an initial dike 
was built.  Since then, the facility has been used for disposing gypsum and fly ash.   At first, 
gypsum was sluiced into the pond and water decanted to a secondary stilling pool via 
skimmer and standard spillway.  Specifically, the gypsum cake as it comes off the filter is 
mixed with water and pumped as slurry through a pipeline to a gypsum disposal area. The 
solids are allowed to settle out and clarified excess water is then decanted into a stilling 
pond.  However, in 1996, faced with capacity issues, the complex was converted to wet 
stacking method which involves mechanically stacking CCB’s on top of hydraulically placed 
gypsum to build perimeter dikes.  The Scrubber Sludge Complex is being operated using 
elevated rim ditching method and upstream method of construction.  Backhoes and 
excavators are being used to construct rim ditches and raise the perimeter gypsum dikes.   

 

Figure 2. Location of Scrubber Sludge Complex  
 

Generating Units 

Scrubber Sludge Complex

Green River
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3.2. Main Structures within Scrubber Sludge Complex 

The Scrubber Sludge Complex consists of two adjoining ponds – East Pond and West Pond 
– separated by a divider dike and accompanied by a stilling pond. The layout of these 
structures is presented in Figure 3. 

 

 
Figure 3. Main Structures within Scrubber Sludge Complex 
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Table 1 presents key details of the Scrubber Sludge Complex.   

Table 1. Details of Scrubber Sludge Complex 

Item Value 
Original Construction 1983 
Elevation of Initial Dike 484 feet 
Current Elevation of Dike 510 feet 
Planned Final Elevation of Dike 700 feet 
Current Maximum Height 62 feet 
Planned Maximum Height 252 feet 
Current Overall Dike Length 7,500 feet 
Current Total Area 225 acres 

 
3.3. Disposal Operations 

Co-mingled gypsum and fly ash is currently sluiced to the Scrubber Sludge Complex and 
discharged at the north end of the East Pond.  Through a network of sluice ditches and rim 
ditches, the discharged gypsum and fly ash are deposited either into the East or West Pond 
and clarified water is decanted into the Stilling Pond via riser and spillway pipe.  From the 
Stilling Pond the water is discharged into a ditch that drains into another pond and eventually 
flows into the Jacobs Creek Fly Ash Pond a half mile away. 

The plant currently generates both fly ash and gypsum in addition to other CCB’s.  Scrubbers 
are installed for all three generating units.  The timeline regarding CCB disposal at Scrubber 
Sludge Complex is presented in Table 2. 

Table 2. Timeline for CCB Disposal at Scrubber Sludge Complex(1) 

Time Frame CCB Disposal 

1983 - 1996/1997  Units 1&2 scrubbers went into service in the early 1983 
 Approximately 100% gypsum to pond 

1996/1997 - 2005  Gypsum and fly-ash from Units 1&2 
 Addition of SCR's and removal of electrostatic precipitators 

2005 - present  Gypsum and fly-ash from Units 1&2 and Gypsum from Unit 3 
 Addition of Unit 3 scrubber 

(1) Based on email received from Mr. Brian S. Lankford (TVA) on April 7, 2009 

 
4. Scope of Work 

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

a. Review of Available Information 

b. Review of General Site Geology and Coal Mining Records 

c. Subsurface Exploration  
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d. Field Instrumentation and Monitoring 

e. Surveying 

f. Laboratory Testing 

g. Review of Existing Conditions and Ongoing repairs 

h. Engineering Analyses 

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

5. Review of Available Information 

5.1. General 

As part of the Phase 1 of facilities assessment project, Stantec reviewed all the documents 
provided by TVA pertaining to the Scrubber Sludge Complex.  However, only the documents 
listed below (in Table 3) were considered relevant to the geotechnical exploration.   

Table 3. List of Documents Reviewed for Geotechnical Exploration 

Reference 
No.(1) Document Name 

Type of 
Document Dated Agency 

TVA 
Reference 

No. 

1 Proposed Scrubber 
Sludge Disposal Area  

Geotechnical 
Exploration April 1984 TVA NA(2) 

2 Wet Scrubber System 
Gypsum Ponding 

Design 
Drawings January 1985 TVA 10W4280 

1 through 11

3 Scrubber Sludge 
Stacking Plan Memo March 1993 TVA NA(2) 

4 Incremental Scrubber 
Sludge Stacking Plan Report September 1993

 

Gilbert/ 
Common 

wealth  
NA(2) 

5 Wet Scrubber System 
Gypsum Stacking 

Conceptual 
Design 
Drawings 

August 1993/ 
October 1995  TVA 10W4280 

12 through 17

6 
Stack Decant Spillway 
System/Weir 
Modifications 

Design 
Drawings June 2007 TVA SK-1 

SK-2 

7 Annual Inspection of 
Waste Disposal Areas(3) Reports FY’96 to FY’08 TVA NA(2) 

(1) Presented as attachments in this order in Appendix A  
(2) Not Applicable  
(3) Copies of annual reports received from TVA are not included with the report due to space constraints 
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5.2. Summary of Events 

The documents listed in Table 3 were used to gain an understanding of key events related to 
the planning, construction and operation of the Scrubber Sludge Complex.  These events are 
listed in Table 4 in chronological order. 

Table 4. Summary of Events  

Date* Event 
April, 1982 Environmental Site Assessment done for new Scrubber Sludge Complex 
April, 1984 Geotechnical Exploration performed for new Scrubber Sludge Complex 
March, 1986 Construction of Scrubber Sludge Complex (Gypsum Pond) Completed 
1986 to 1993 Gypsum Pond Used for Disposal 
March, 1993 TVA Approves Gypsum Stacking (in light of upcoming capacity issues) 
September, 1993 Gypsum Stacking Plan (Rim-Ditch Method) Prepared by Gilbert Inc. 
December, 1993 Gypsum Stacking Partial Design Drawings Prepared by TVA 
Fall 1996 Gypsum Pond Capacity Reached and Gypsum Stacking Begins 

*-All dates listed are approximate based on Stantec’s review of available documents 

5.3. Grouping of Documents Reviewed 

The technical documents considered pertinent to the geotechnical exploration were grouped 
as listed in Table 5 for purposes of this review.  The contents of these documents are 
described in more detail in subsequent paragraphs. 

Table 5. Type of Documents Reviewed

No. Task Type of Documents
1 

Document  
Review 

Design drawings  
2 As-built drawings 
3 O&M manuals 
4 Annual reports 

 

5.4. Design Drawings 

5.4.1. Reference No. 2 – Initial Dike 

Reference No. 2 (listed in Table 3) consists of design drawings titled “Wet Scrubber System 
Gypsum Ponding”, dated January, 1985 and prepared by TVA.  These drawings appear to 
have been used for constructing the initial dike along the south side of what was termed at 
that time the Wet Scrubber System Gypsum Ponding.  These drawings are reasonably 
complete and reflect the external conditions presently encountered along the south dike of 
the West Pond.  In fact, a set of drawings available for Stantec’s review include an “As 
Constructed” note, presumably indicating the initial dike was built as per the design drawings.  
According to these drawings, the initial dike did not include significant bends in its alignment.   
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According to Sheets 3 and 4 of the drawings, the construction of the dike included an under-
drain system to control subsurface seepage across the dike and a spillway system with a 
pipe crossing the East Scrubber Dike.  The under-drain system (shown in Figure 4) consisted 
of a chimney drain located under the top of dike exterior crest.   

 

 
 
 
 
 
 
 
 
 

 

Figure 4. Under-drain System for Initial Dike (1986) 
 
The chimney drain was connected to a collector pipe at the base which in turn was 
connected to lateral finger drains spaced horizontally 130 feet to 150 feet apart.  The 
collector pipe was a 4-inch diameter perforated PVC pipe wrapped with geotextile fabric and 
embedded in chimney drain filter material.  The finger drains consisted of 4-inch PVC pipes 
embedded in finger drain filter material. 

5.4.2. Reference No. 4 – Preliminary Design of Stacking Dike 

Reference No. 4 (listed in Table 3) consists of a report titled “Incremental Scrubber Sludge 
Stacking Plan”, dated September, 1993 prepared by Gilbert/Commonwealth Inc. of Reading, 
Pennsylvania (Gilbert).  According to the report, the East and West Scrubber Sludge Ponds 
were close to reaching their capacity and needed to be expanded for future use.  Drawings in 
the report indicate that by 1993 the original alignment of the initial dike had been modified to 
construct the settling pond adjacent to the south side of the East Pond.  The report discusses 
a preliminary design for the incremental stacking of scrubber sludge within the existing pond,
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where the stacking would utilize the rim-ditch method for conveyance of the sludge within the 
ponds.  The report includes several plan view drawings corresponding to nine (9) stages that 
would raise the top of the stack to near elevation 552 feet. 

According to the 1993 report, a slope stability analysis was not performed during preliminary 
design of the proposed expansion.  The exterior slopes used to plan the expansion were 
based on slopes used at the Widows Creek gypsum-fly ash stack.  Since the strength 
parameters for the Paradise gypsum-fly ash stack were unknown, the report recommends 
obtaining these strength parameters in order to evaluate the stability of the proposed 
expansion.  The report recommends implementing a subsurface exploration and laboratory 
testing program as part of the final design.   

The report also discusses the need to install under-drains, suggesting that the design of 
these features be similar to the ones recommended by Ardaman & Associates, Inc. 
(Ardaman) in a document titled “Preliminary Evaluation – Proposed Under-drain System, 
Widows Creek Gypsum-Fly ash Storage Facility” dated August 2, 1991.  The preliminary 
evaluation by Ardaman indicated that two under-drain alternatives (shown in Figure 5) will 
perform adequately with the FGD (Flue Gas De-sulfurization) gypsum-fly ash.  However, the 
Ardaman report also recommended that additional testing should be done before finalizing 
the type and size of the under-drain system. 

 

 
Figure 5. Under-drains Evaluated for WCF Gypsum-Fly ash Storage Facility 

 
It is our understanding that sometime after 1991, based on further evaluation (by Ardaman or 
others), Drain Type “A” with larger dimensions was chosen as the under-drain system for the 
WCF Facility.   

Figure 11 of the September 1993 report (Reference No. 4) shows two typical cross-sections 
of the proposed expansion configuration and a typical under-drain detail.  The approximate 
proposed bottom elevation of the under-drain within the East Pond is 473 feet and 468 feet 
within the West Pond (see Figure 6).  The report recommends that field and laboratory 
testing of the Paradise gypsum-fly ash material was required to verify the preliminary design 
and prepare the final design of the under-drain system.   
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Figure 6. Typical Cross Sections of Proposed Gypsum Stack (1993) 

 
The cross-sections in Figure 6 depict exterior surfaces consisting of 2.5:1 (horizontal to 
vertical) slopes and 20-foot wide intermediate benches at 35-foot elevation intervals.  
Another relevant detail included in the cross-sections is the location of the perimeter ditch.  
The perimeter ditches are located upslope but below the top of the initial dike and along the 
toe of the new stack slope.  This confined location and proper ditch grading (1% or steeper 
ditch bottom slope) would presumably collect surface runoff from the lower expansion stack 
slopes and direct it toward the stilling pond. 

5.4.3. Reference No. 5 – TVA Gypsum Stacking Drawings 

Reference No. 5 (listed in Table 3) consists of design drawings titled “Wet Scrubber System 
Gypsum Stacking”, dated August 1993 & October 1995 prepared by TVA.  The set of 
drawings appeared to have been developed based generally on the preliminary design 
documents described in the previous section of this report. These drawings show plan views 
of planned stages where the low point of the rim ditch would be at 481’, 500’ and 550’, and a 
final grading plan where the top of the stack would reach elevation 700’.  A typical section 
(see Figure 7) shows an under-drain feature at two locations, one near the toe of the stack 

East Pond

West Pond
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wall and a second one 240 feet (horizontally) from the first one, toward the interior of the 
pond, and 20 feet below the stack slope surface.  This typical section also depicts the 
exterior stack surface as consisting of 3:1 (horizontal to vertical) slopes and 15-foot wide 
intermediate benches at varying elevation intervals selected based on the plan views.   

 
 

Figure 7. Planned Typical Cross Section of Gypsum Stack (1995) 
 
A typical under-drain detail included on the drawing (see Figure 8) calls for a 6-inch slotted 
corrugated HDPE collector pipe embedded in backfill material (specified as bottom ash), with 
the backfill material completely wrapped in filter fabric.  The under-drain feature is shown as 
capped with a 6-inch thick layer of bottom ash.  The overall feature has a trapezoidal cross-
section measuring 2 feet at the bottom, 12 feet at the top and a total height of 2 feet.   

 
Figure 8. Under-drain detail as shown in Reference No. 5 

 
The October 1995 drawings include plan views, construction notes and some typical sections 
that provide general guidelines to be followed during construction, but also leave several 
aspects of the design to presumably be defined during the construction phase.  No 
information was available for review indicating that geotechnical engineering work was done 
as part of the final design. 
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5.4.4. Gypsum Stack Weir Modifications 

Two drawings (Reference No. 6) dated June 26, 2007 present a typical cross-section (See 
Figure 9) of the decant spillway system and weir modifications to be used for the different 
stages of the stacking project.  Each stage system is shown to consist of a vertical weir 
spillway located well within the stacking area.   

 
 

Figure 9. Planned Stage Decant Spillway System (1995) 
 
The weir is connected to an 18” pipe that crosses the inner dike, rim ditch and rim dike 
before emerging at the exterior slope where it turns downward with an elbow section and 
from there on lays on the exterior slope surface until it enters a pipe junction box.  The typical 
section also shows the decant spillway system for the next stage, which uses identical 
components and layout as in the first stage.  Once the pipe of this second stage emerges 
and descends along the slope, it is supposed to be connected to the previous stage pipe 
(already lying on the slope) by using another pipe junction box.  A note on the drawings next 
to the weir of the first stage reads “Fill bottom 4’ with concrete and abandon when full”. 

5.5. As-Built Drawings 

The title block of the Wet Scrubber System Gypsum Ponding drawings (Reference No. 2) is 
dated January 25, 1985.  According to a note below the title block dated January 13, 1986 
these are record drawings as constructed.  The revision notes above the title block include 
“FINAL FIELD REVISION” or “AS CONSTRUCTED” labels dated June 3, 1986.  Therefore, it 
is assumed these are as-built drawings.   

The title block of the Wet Scrubber System Gypsum Stacking drawings (Reference No. 5) is 
dated either August 12, 1993 or October 6, 1995.  A revision note above the title block of the 
August 12, 1993 drawings reads “COMPLETELY REDRAWN AND REVISED” and is dated 
October 6, 1995.  As-built drawings for the Wet Scrubber System Gypsum Stacking were not 
available for review. 

5.6. O&M Manual 

The only document provided by TVA that discusses operations related to the handling of 
byproduct materials is titled ‘Coal Combustion By-Product Disposal, Paradise Fossil Plant, 
By-Products Operations Manual’ (date unknown).  This manual does not address the critical 
operations and maintenance guidelines needed for a structure such as Scrubber Sludge 
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Complex.  The only reference in the above mentioned manual regarding periodic monitoring 
of dike stability was found in Section 3.6 of the document titled Technical Instruction, Pond & 
Ash Management.  Paragraph V, Activity A18 of this section reads as follows:   

“At least once each year, Fossil Engineering Services (FES) prepares a Dike Stability report 
based on inspections of all pond dikes (ash, yard drainage, red water, and fines) for leaks, 
erosion, rooted trees, and red water seeps.  FES provides copies of the report to Plant 
Engineering, the Ash Management Team and Yard Ops.  The Ash Management Team and 
Yard Ops are responsible for implementation of necessary maintenance and corrective 
actions identified in the report.  If more than 1 acre of the exterior face of the dike is 
disturbed, a storm water construction permit may be required.”   

There were no documents for review indicating that the Scrubber Sludge Complex currently 
has established criteria for routine operations such as proper methods for stacking byproduct 
materials, proper methods for compaction of gypsum and fly ash and overall best practices 
for construction of perimeter dikes. 

5.7. Annual Reports 

Documents reviewed by Stantec did not include any detailed records of maintenance work 
performed on the Scrubber Sludge Complex.  The only regular maintenance records 
available for review were contained in the annual reports (listed as Reference No. 7 of Table 
3).  These annual reports dedicate a brief portion of the report to Scrubber Sludge Complex, 
but do not include any prescribed maintenance methods or records that maintenance work 
has been performed on a regular basis.   

6. General Site Geology 

6.1. Geology 

The Paradise Fossil Plant is underlain by coal rich Pennsylvanian age bedrock formations.  
Extensive strip mining operations performed prior to the construction of the plant have 
significantly altered the topography and geology within the vicinity of the plant and, as such, 
large areas of the plant are underlain by deep mine spoil deposits.   

According to the USGS Geologic Map of the Drakesboro Quadrangle (1972), the Scrubber 
Sludge Complex site is underlain by bedrock belonging to the Lisman and Carbondale 
Formations, in general order of descending geology, and alluvium deposits.  The Lisman 
Formation is described as consisting of inter layered sandstone, shale, coal, underclay, 
limestone and siltstone.  The coal seams listed within this formation in descending order are 
known as No. 14, No. 13 and No. 12, with the lowest seam being the thickest.  The mapping 
also shows three unnamed seams between the No. 14 and No. 13 seams. The Carbondale 
Formation generally consists of cyclic sequences of fine-grained sandstone, sandy shale, 
coal, and silty underclay.  This formation contains in descending order the No. 11, No. 10 
and No. 9 coal seams.  No. 11 seam was mapped at the top of the formation together with 
No. 12 seam.   
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The No. 12 and No. 11 seams are shown outcropping immediately west of the site, while an 
unnamed seam outcropped within the site (see Figure 10).  According to the topographic 
information shown in the geologic map, parts of the complex site were developed over what 
used to be the floodplain of two Jacobs Creek tributary streams.  The floodplain is shown to 
have contained alluvial deposits generally consisting of gravel, sand, silt, and clay. 

 

 
Figure 10. Geologic Map of Scrubber Sludge Complex (Source: USGS) 

 

6.2. Coal Mining 

Extensive coal mining has occurred at the Scrubber Sludge Complex site over the years. 
Coal seams mined underneath the site include West Kentucky Coal Bed Numbers 9, 10 and 
11 associated with the Carbondale Formation and West Kentucky Coal Bed Numbers 12 and 
13 associated with the Lisman Formation.  There have also been numerous rider coal seams 
and unnamed coal seams mined in the vicinity of the power plant.  Based on the USGS 
Geologic Map of the Drakesboro Quadrangle (1972), the coal bed thicknesses prior to mining 
are presented in Table 6: 

No.11 and 12 
Outcrops 

Unnamed Coal 
Seam Outcrop 
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Table 6. Coal Bed Thicknesses 

Name of Coal Bed Coal Thickness (Inches)
9 48 – 63 

10 0 – 10 
11 30 – 78 
12 0 – 70 
13 Unknown 

 

Coal in the area of Scrubber Sludge Complex has been deep mined, using room and pillar 
and room and rib methods, as well as surface mined, extensively.  A summary of mining 
operations at the Scrubber Sludge Complex is presented in Table 7.  Mine maps based on 
the information obtained from the Kentucky Mine Mapping Information System 
(www.minemaps.ky.gov) are presented in Appendix H. 

Table 7. Mining Activity in the Area of Scrubber Sludge Complex 

Seam 
No.(1) 

State File 
No.(s) Type(2) Company 

Date(s) 
Mined 

Seam(s) 
Mined 

Type of 
Mining(3) 

580 02106 SRC Pittsburg & Midway Coal  1960-79 9,10,11,12,13 Surface 
585 02106 SRC Pittsburg & Midway Coal  1960-79 9,10,11,12,13 Surface 

590 00825-2 STC Peabody Coal Co. 1962-81 9,11,12,13 Surface 
00825-2 STC Peabody Coal Co. 1962-81 9,11,12,13 Surface 

 
600 

 

92789 NA W. A. Wickliffe Coal Co  1951(4) 9 Deep 
06620-4 URC Pittsburg & Midway Coal  1970-79 9 Deep 
05877-15 UTC Peabody Coal Company 1974-91 9 Deep 

(1) In descending elevation;  
(2) SRC=Surface Rail Coal, STC = Surface Truck Coal, URC=Underground Rail Coal, UTC=Underground Truck 
Coal, NA=Not Available;  
(3) Surface = Area Surface Mining, Deep = Room and Pillar (or) Room and Rib Underground Mining 
(4) Date of mine map reviewed 
 
7. Subsurface Exploration 

7.1. General 

Fieldwork for the geotechnical exploration was performed by Stantec during the months of 
February and March, 2009.  The field work consisted of advancing a total of twenty four (24) 
borings at the project site.  Boring locations were chosen by Stantec and staked and 
surveyed by TVA.  The locations of the borings and their corresponding elevations are given 
on the boring layout drawing presented in Appendix B. The subsurface exploration was 
performed using 4¼ inch (ID) hollow stem augers following a carbide tipped tooth bit. 

Standard Penetration Testing (SPT) was performed in selected borings at continuous depth 
intervals within the gypsum-fly ash material and at selected depth intervals within the 
underlying mine spoil.  A standard penetration test consists of dropping a 140-pound 

http://www.minemaps.ky.gov/�
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hammer to drive a split-barrel sampler 18 inches.  The consistency or relative density of the 
soil material is estimated by the number of blows it takes to drive the split spoon sampler the 
last 12 inches.  This method is typically used to obtain soil samples, estimate the consistency 
or relative density of the soil and also to estimate the vertical limits of the subsurface soil 
horizons.  The results of SPT testing are presented on the boring logs included in 
Appendix C.  Drilling fluid (typically used to limit the amount of "blow-up" into the hollow-stem 
auger) was not used when sampling below the phreatic surface. 

Undisturbed Shelby tube samples of gypsum-fly ash and gypsum deposits were obtained 
from various borings at selected depth intervals.  All Shelby tube samples were sealed with 
caps in the field and transported to Stantec’s laboratory for testing.  A list of recovered 
samples, including sample depths and percent recovery is presented on the boring logs in 
Appendix C.   

In addition to the samples mentioned above, disturbed bag samples of gypsum – fly ash, 
gypsum and mine spoil were also obtained during the subsurface exploration for further 
laboratory testing.  The bag samples typically consisted of auger cuttings obtained from the 
borehole during drilling process. 

Upon completion of the drilling and sampling procedures, the boreholes were either 
backfilled with auger cuttings or well backfill materials (cement, sand and/or bentonite) 
depending on the type of instrumentation (piezometer versus slope inclinometer) the 
borehole was planned to receive.  A geotechnical engineer (or geologist) was present on-site 
throughout the drilling and sampling operations.  The engineer (or geologist) directed the drill 
crew, logged the subsurface materials encountered during the exploration and collected soil 
samples.  Particular attention was given to the material’s color, texture, moisture content and 
consistency or relative density.  Following the field exploration, the SPT samples, Shelby 
tubes and bag samples were transported to our laboratory.  The samples will be available for 
review up to thirty (30) days following the submittal of this report, at which time the samples 
will be discarded unless prior arrangements for storage have been made. 

7.2. Summary of Borings 

A boring layout drawing is presented on a drawing included in Appendix B.  Typed boring 
logs are presented in Appendix C.  Summary of boring information is presented in Table 8, 
where all measurements are expressed in feet. 

Table 8. Summary of Borings 

Boring No. 
Top of Hole
(Elevation)

Bottom of Hole
(Elevation) 

Bottom of Hole 
(Feet) 

STN-1 509.8 398.3 111.5 
STN-1A(1) 509.8 473.3 36.5 
STN-2 494.2 402.7 91.5 
STN-3 483.4 412.9 70.5 
STN-4 467.5 417.5 50.0 
STN-5 451.9 396.9 55.0 
STN-6 510.9 409.4 101.5 
STN-6A 510.9 470.9 40.0 
STN-7 486.7 408.7 78.0 
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Table 8. Summary of Borings 

Boring No. 
Top of Hole
(Elevation)

Bottom of Hole
(Elevation) 

Bottom of Hole 
(Feet) 

STN-7A 486.7 481.7 5.0 
STN-7B 486.7 472.3 14.4 
STN-8 510.2 412.2 98.0 
STN-8A 510.2 448.7 61.5 
STN-9 497.5 417.5 80.0 
STN-9A 497.5 455.5 42.0 
STN-9B 497.5 452.2 45.3 
STN-10 514.0 443.0 71.0 
STN-10A 514.0 487.2 26.8 
STN-11 504.4 428.9 75.5 
STN-11A 504.4 492.4 12.0 
STN-12 494.4 459.4 35.0 
STN-13 525.1 485.1 40.0 
STN-13A 525.1 500.1 25.0 
STN-14* 510.9 459.4 51.5 
STN-15(2) 480.9 409.4 71.5 
STN-16(2) 481.1 409.6 71.5 

(1) Letter ‘A’ or ‘B’ besides the boring number indicates that it is an offset 
boring drilled within 10 feet from the original boring location to obtain 
undisturbed Shelby tube samples.  For example, boring B-1A was drilled 
within 10 feet or less from boring B-1 in order to obtain undisturbed Shelby 
tube samples. 
(2) Drilled in May, 2009 as part of immediate response by Stantec for slope 
slump along south dike of East Pond.  

7.3. Subsurface Soil Conditions 

The subsurface conditions encountered in different borings consisted of co-mingled gypsum 
and fly ash, gypsum, mine spoil or a combination thereof.  A thin layer of top soil cover was 
encountered in some of the borings located on intermediate benches of the dikes. 

Co-mingled gypsum-fly ash material encountered in different borings can be described as 
moist to wet, light gray to dark gray, mottled, and very loose to very dense.  The N-values 
(from SPT blow counts) for the gypsum-fly ash material had a wide range from 2 to 100+.  
The higher N-values (30 or more) represent dense to very dense conditions, while lower N-
values (10 or less) represent loose to very loose conditions.  Values in between indicate 
medium dense conditions.  The relative density of the gypsum-fly ash material was widely 
varying throughout the boring locations. 

Gypsum material encountered in different borings can be described as light gray to gray, 
moist to wet and medium dense to dense.  The N-Values (from SPT blow counts) were 
varying widely from values as low as 6 to as high as 100+. The relative density of the 
gypsum material was widely varying throughout the boring locations. 
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Mine spoils encountered in different borings can be visually described as lean to fat clay with 
intermediate sand lenses, gray to dark gray, moist to wet, soft to very stiff and with 
heterogeneous mixture of coal, shale, sandstone and siltstone fragments.  Laboratory tests 
on mine spoil were classified as CL according to Unified Soil Classification System (USCS) 
and A-6(7) and A-6(4) according to American Association of State Highway and 
Transportation Officials (AASHTO) soil classification system.   

7.4. Bedrock Conditions 

No rock coring was performed in any of the borings advanced during this exploration.  All 
borings, with the exception of Boring STN-2, were terminated before encountering auger 
refusal.  Auger refusal in Boring STN-2 was encountered 91.5 feet below the ground surface, 
or at elevation 402.7 feet.  According to the results of the subsurface exploration performed 
by others in 1984, the bedrock surface at the Scrubber Sludge Complex site underlying mine 
spoil deposits was encountered near elevation 390 feet.   

7.5. Subsurface Water 

Subsurface water was encountered in most of the borings advanced during this exploration.  
The water level reading was taken after the boring had been drilled and before the 
installation of instrumentation.  Typically, subsurface water was not found in borings 
advanced purposely to a shallow depth to obtain undisturbed samples.  The depths to water 
noted immediately after drilling are shown on the boring logs presented in Appendix C.  
Additional water level readings were obtained from piezometers installed in some of the 
borings, is discussed in the following section of this report.   

8. Field Instrumentation and Monitoring 

8.1. General 

As part of the geotechnical exploration, Stantec devised and implemented a slope monitoring 
program.  The program started by installing instrumentation in the boreholes drilled for the 
geotechnical exploration.  After taking initial or baseline instrumentation readings the 
monitoring of the dike slope conditions continued by obtaining periodic readings.  The 
monitoring through the information obtained from the readings will continue until actions are 
implemented to provide adequate long term stability of the structure.  Some of the 
instrumentation readings were also used to arrive to the results of the engineering analysis 
presented in this report.  The following paragraphs provide additional details regarding the 
instrumentation and monitoring program. 

8.2. Instrumentation 

Two (2) types of instrumentation were installed as part of the geotechnical exploration.  
These include standpipe piezometers (PZ) and slope inclinometer (SI) casing.  Standpipe 
piezometers, installed in a borehole, consisted of a filter tip joined to a 1-inch diameter riser 
pipe.  The filter tip was placed in a sand pack and a bentonite seal was placed above the 
sand to isolate the target pore water pressure reading area.  The annular space between the 
riser pipe and the borehole was backfilled to the surface with bentonite grout to prevent 
vertical migration of water. The riser pipe was terminated slightly above ground level and 
protected with a lockable metal cover. 
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Slope inclinometers consisted of 2.75-inch (OD) casing with interior vertical grooves also 
installed in a borehole.  The annular space between the casing and borehole was backfilled 
to the surface with cement bentonite grout.  The casing was terminated slightly above ground 
level and protected with a lockable metal cover as shown in Figure 11.  Table 9 provides a 
summary of the instruments installed.  Appendix D present the PZ and SI Instrumentation 
Logs. 

 
 

Figure 11. Slope Inclinometer Installed by Stantec 
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Table 9. Summary of Instrumentation 

Serial No. Boring No. Instrument
Instrument 

ID 
Tip Elev 

(feet) 
Zone 

From To Material 
1 STN-2 PZ PZ-2 468.4 467.4 477.4 Gypsum 
2 STN-2 PZ PZ-2A 437.1 436.1 446.1 Minespoil 
3 STN-4 PZ PZ-4 420.7 419.7 429.7 Minespoil 
4 STN-5 PZ PZ-5 399.3 398.3 408.3 Minespoil 
5 STN-6 PZ PZ-6 413.1 412.1 422.1 Minespoil 
6 STN-6A PZ PZ-6A 472.6 471.6 481.6 Gypsum 
7 STN-7B PZ PZ-7B 474.4 473.4 479.4 Minespoil 
8 STN-8A PZ PZ-8A 452.3 451.3 461.3 Gypsum 
9 STN-9B PZ PZ-9B 455.5 454.5 464.5 Gypsum 

10 STN-10A PZ PZ-10 465.7 464.7 474.7 Minespoil, 
Gypsum 

11 STN-12 PZ PZ-12 464.4 463.4 473.4 Minespoil 
12 

STN-13A PZ PZ-13A 504.0 503.0 513.0 Gypsum-
Flyash 

13 STN-1 SI SI-1 

N/A 
14 STN-3 SI SI-3 
15 STN-8 SI SI-8 
16 STN-11 SI SI-11 
17 STN-15(1) SI SI-15 
18 STN-16(1) SI SI-16 

 (1)  These borings were drilled and instrumented in May, 2009 when a rock buttress was being constructed 
along the south dike of East Pond. 

 

8.3. Monitoring of Dike Slope Conditions 

Stantec began a monitoring program upon installation of instruments listed above.  The 
purpose of the monitoring program was to obtain periodic water level readings (from PZs) 
and slope movement data (from SIs).  PZ readings were taken using a water level indicator 
and SI readings were obtained using a portable traversing inclinometer probe designed for 
this purpose.  The first SI survey established the initial profile of the casing and subsequent 
surveys measured changes in the profile of the casing if movement has occurred around the 
casing. 

Stantec’s schedule for monitoring program is presented in Table 10. Results of monitoring 
program are presented in Appendix E in the following order: 

 Attachment 1 – PZ Readings, 
 Attachment 2 – SI Readings, and 
 Attachment 3 – Slug Testing Data 
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Table 10. Monitoring Program Schedule 

Month 
Reading  
Number 

Tentatively Scheduled 
During the Week of 

Actual Date of 
Reading 

1 

1 February 23, 2009 February 27, 2009 
2 March 2, 2009 March 6, 2009 
3 March 9, 2009 March 11, 2009 
4 March 16, 2009 March 18, 2009 

2 5 March 30, 2009 March 31, 2009 
6 April 13, 2009 April 17, 2009 

3 7 April 27, 2009   April 29, 2009 
8 May 11, 2009   May 12, 2009 

4 9 May 25, 2009   May 29, 2009 
10 June 8, 2009   June 10, 2009 

5 11 June 22, 2009 June 26, 2009 
12 July 6, 2009   July 7, 2009 

6 13 July 20, 2009 July 20, 2009 
 

8.4. Slug Testing 

In addition to obtaining water level readings at frequent intervals, Stantec also performed 
slug testing on PZs.  The slug tests were performed in general accordance with ASTM D 
4043.  Two methods were used to collect aquifer data at the site due to different diameters of 
riser pipe in the piezometers.  A pressure transducer with data recorder manufactured by In-
Situ, Inc. was used to collect water level information from wells with a riser pipe of sufficient 
diameter to accommodate the instrument.  On other wells, water level data was collected 
using an electronic water level indicator. 

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

The field data once collected and returned to the office, was entered into AQTESOLV 
software program to estimate the hydraulic conductivity of the in situ soils.  The software 
utilized the Bouwer-Rice solution for a slug test in an unconfined aquifer to estimate the 
hydraulic conductivity of the subsurface soil.  The hydraulic conductivity is estimated for the 
strata of soil that the piezometer tip is set in.  Results from the slug testing data are 
presented in Appendix E and Summarized in Table 11.  
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Table 11. Kh Values (Slug Test Vs Seep/w) 

PZ Material 
Slug Test 

Kh (cm/sec) 
SEEP/W 

Kh (cm/sec) 
PZ-2 Gypsum 6.69E-06 1.00E-03 

PZ-2A Minespoil 9.45E-05 1.50E-04 
PZ-4 Minespoil 7.82E-04 1.50E-04 
PZ-5 Minespoil 4.97E-05 1.50E-04 
PZ-6 Minespoil 2.43E-04 1.50E-04 

PZ-6A Gypsum 3.01E-04 1.00E-03 
PZ-7B Minespoil 1.09E-04 1.50E-04 
PZ-8A Gypsum 5.74E-06 1.00E-03 
PZ-9B Gypsum 6.79E-04 1.00E-03 
PZ-10 Minespoil, Gypsum 3.24E-04 NA 
PZ-12 Minespoil 3.76E-04 1.50E-04 

PZ-13A Gypsum-Flyash 8.22E-05 1.00E-03 
 

9. Surveying 

9.1. General 

Topographic mapping of the Scrubber Sludge Complex (developed from aerial photographs) 
and contour mapping of the bottom of the stilling pond (developed from a hydrographic field 
survey) were provided by TVA.  Stantec’s scope of work included a field topographic survey 
of selected areas of the complex.  A summary of survey data obtained is presented in the 
following paragraphs. 

9.2. Aerial Survey 

TVA provided topographic mapping of the overall Scrubber Sludge Complex based on aerial 
photographs taken in February, 2009.  The limits of the topographic mapping as well as 
control points referenced to the plant coordinate system were established by Stantec.  The 
results of aerial survey can be seen on the basemap presented in Appendix B. 

9.3. Topographic Survey 

Stantec performed a field topographic survey of certain areas of the East and West Pond 
exterior dike slopes in February 2009. The objective of this work was to supplement the 
aerial mapping with more accurate survey of the following features: 

(i) Limits of saturated slopes and wet areas, 
(ii) Drainage ditches,  
(iii) Pipe outlets, 
(iv) Limits of previous repairs, 
(v) Limits of on-going repairs, and  
(vi) Cross sections of existing ground near the boring locations. 
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The results of Stantec’s topographic survey can be seen on the basemap presented in 
Appendix B. 

9.4.  Hydrographic Survey 

At the request of Stantec, TVA also performed a hydrographic survey of the stilling pond 
bottom to supplement land and aerial survey data of the East Pond south dike.  The 
combined survey information was used to design a toe buttress to stabilize a slumped area 
of the south dike slope which extended below the normal pool elevation of the stilling pond. 

10. Laboratory Testing 

10.1. General 

The gypsum-fly ash, gypsum and mine spoil samples obtained from the boreholes were 
subjected to laboratory tests by Stantec and TVA.  The laboratory tests were performed in 
general accordance with ASTM standard testing procedures.  Detailed results of laboratory 
testing are presented in Appendix F. 

10.2. Laboratory Tests Performed 

Stantec performed laboratory testing of gypsum-fly ash, gypsum and mine spoil samples to 
estimate their engineering properties.  Chemical composition tests for gypsum-fly ash and 
gypsum samples were performed by TVA’s Central Laboratories based on the request 
received from Stantec. A summary of laboratory tests performed in presented in Table 12. 

Table 12. Laboratory Tests Performed 

Serial No. (1) Testing for Standard Materials Tested(3) 
1 Natural Moisture Content ASTM D 2216 G-F, G, Mine Spoil 
2 Chemical Composition --(2) G-F, G 
3 Particle Size Analysis ASTM D 422 G-F, G 
4 Dry Density ASTM D 2166 G-F, G 
5 Shear Strength ASTM D 4767 G-F, G 
6 Permeability ASTM D 5084 G-F, G 

7 
Atterberg Limits ASTM D 4318 G-F, G 
Specific Gravity ASTM D 422 G-F, G 
Particle Size Analysis ASTM D 854 G-F, G 

(1) Results Presented in this order in Appendix F. 
(2) Available with TVA Central Laboratories Services 
(3) ‘G-F’ stands for Gypsum-Fly Ash and ‘G’ stands for Gypsum 

 

10.3. Natural Moisture Content 

Natural moisture content tests were performed on split-spoon samples and selected 
undisturbed samples of gypsum-fly ash, gypsum and mine spoil deposits.  For gypsum-fly 
ash and gypsum samples, an initial oven drying temperature of 40ºC was used to prevent the 
loss of chemically bound water.  After the initial drying in the 40ºC oven and a weight 
measurement, the samples were subsequently dried in a 200ºC oven to determine the 
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change in apparent moisture content.  Stantec utilized the approach proposed by Ardaman & 
Associates Inc. in a report titled "Engineering Evaluation and Design Recommendations for 
Renovation of Widows Creek Gypsum Fly ash Storage Facility, Widows Creek Fossil Plant, 
Stevenson, Alabama dated October 14, 2004.  The results of moisture content 
determinations are presented in Attachment 1 of Appendix F.   

The percent gypsum and percent non-gypsum content in a given sample can be estimated 
based on the apparent change in moisture content when dried at 40ºC and 200ºC oven 
temperatures.  For a sample comprised of 100% gypsum, the theoretical change in apparent 
moisture content between the low and high oven temperatures is 20.92%, decreasing linearly 
to 0% for a sample containing no gypsum. 

The tables provided at the end of Attachment 1 of Appendix F summarize the results of 
moisture content testing along with the estimated gypsum and non-gypsum components, 
assuming that the gypsum component is in the dehydrate form.   

10.4. Chemical Composition and Specific Gravity 

Composite samples of gypsum-fly ash and gypsum were sent to TVA’s Central Laboratories 
in Chattanooga for laboratory determinations of composition by percent weight of fly ash 
(acid insoluble), un-reacted limestone (Dolomite [CaCo3.MgCo3] and Calcium Carbonate 
[CaCo3]) and Calcium Sulfite.  The results of the TVA chemical analyses are presented as 
Attachment 2 in Appendix F and Summarized in Table 13. 

Table 13. Chemical Composition and Specific Gravity 

Sample 
ID 

Boring 
No. 

Sample 
Depth (ft) 

Misc. Test 
Calcium 

(%) 
Magnesium 

(%) 
Acid 

Insoluble 
S03 
(%) 

Total as 
% S04 %C03 

Result 
(%) 

AK18716 B-14 39.0-45.0 5.63 
L585643

8.NT 18.25 0.00 30.79 0.00 33.20 

AK18717 B-13 6.0-12.0 7.55 
L585645

6.NT 20.55 0.37 18.38 0.00 38.65 

AK18718 B-11 24.0-30.0 0.33 
L585646

7.NT 18.96 0.14 18.02 0.00 45.49 

AK18719 B-10 6.0-12.0 0.77 
L585647

4.NT 17.50 0.43 22.86 0.00 42.47 

AK18720 B-9 36.0-42.0 0.60 
L585648

0.NT 20.42 0.40 10.35 0.00 49.58 

AK18721 B-8 9.0-15.0 3.04 
L585648

8.NT 19.76 0.00 19.01 0.00 42.32 

AK18722 B-7 1.5-6.0 3.75 
L585649

4.NT 17.10 0.42 28.30 0.00 36.67 

AK18723 B-6 7.5-13.5 6.05 
L585650

0.NT 19.09 0.84 19.82 0.00 39.41 

AK18724 B-2 22.5-28.5 0.00 
L585650

8.NT 19.30 0.19 14.08 0.00 49.37 

AK18725 9-15.0 9.0-15.0 2.63 
L585651

4.NT 16.47 0.57 29.68 0.00 37.53 
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10.5. Particle Size Distribution and Fines Content 

Particle size distribution tests were performed on ten (10) composite samples of the Paradise 
gypsum-fly ash and gypsum deposits.  The composite samples were prepared from SPT 
samples.  The tests were performed in general accordance with ASTM D-422, “Particle Size 
Analysis of Soils,” using sieve analysis for the soil fraction greater than 0.074mm (No. 200 
sieve size) and hydrometer analysis for the fraction smaller than 0.074mm.  Due to the 
solubility of gypsum, all tests were performed using gypsum saturated water.  The individual 
grain size distribution curves generated from these tests are presented as Attachment 3 in 
Appendix F and Summarized in Table 14. 

Table 14. Particle Size Distribution and Fines Content 

Source Depth (feet) Lab ID 1" 3/4" 3/8" No. 4 No. 10 No. 40 No. 200 0.02 mm 0.005 mm 0.002 mm 0.001 mm

B-1
3.0-4.5, 4.5-6.0, 
6.0-7.5, 7.5-9.0 588 100.0 100.0 98.5 97.2 95.6 93.7 89.6 61.6 2.9 2.9 3.0

B-2

16.5-18.0, 18.0-
19.5, 19.5-21.0, 
21.0-22.5 593 100.0 100.0 100.0 100.0 100.0 99.9 98.4 6.5 8.1 8.1 8.0

B-6
1.5-3.0, 3.0-4.5, 
4.5-6.0, 6.0-7.5 598 100.0 100.0 97.9 96.8 96.0 93.9 85.9 24.9 3.3 3.5 3.0

B-7 6.0-7.5, 7.5-9.0 603 100.0 98.9 96.9 96.0 94.0 91.8 88.6 54.7 2.3 2.7 3.0

B-8
3.0-4.5, 4.5-6.0, 
6.0-7.5, 7.5-9.0 606A 100.0 100.0 99.8 99.3 98.8 96.9 92.2 34.2 6.7 6.0 5.0

B-8
3.0-4.5, 4.5-6.0, 
6.0-7.5, 7.5-9.0 606B 100.0 100.0 99.8 99.3 98.8 96.9 92.5 26.1 3.9 3.9 3.0

B-9

30.0-31.5, 31.5-
33.0, 33.0-34.5, 
34.5-36.0 611A 100.0 100.0 100.0 100.0 100.0 99.7 98.5 22.7 4.5 4.0 4.0

B-9

30.0-31.5, 31.5-
33.0, 33.0-34.5, 
34.5-36.0 611B 100.0 100.0 100.0 100.0 100.0 99.8 98.0 2.9 4.7 4.5 4.0

B-10
0.0-1.5, 1.5-3.0, 
3.0-4.5, 4.5-6.0 616A 100.0 100.0 100.0 99.5 98.5 96.4 87.7 28.7 5.3 4.7 4.0

B-10
0.0-1.5, 1.5-3.0, 
3.0-4.5, 4.5-6.0 616B 100.0 100.0 100.0 99.5 98.5 95.9 86.3 31.9 3.5 3.7 4.0

B-11

30.0-31.5, 31.5-
33.0, 33.0-34.5, 
34.5-36.0 621 100.0 100.0 100.0 99.3 98.7 97.5 95.3 53.3 3.5 3.5 3.0

B-13
0.0-1.5, 1.5-3.0, 
3.0-4.5, 4.5-6.0 626 100.0 100.0 99.2 97.8 96.1 93.4 71.6 28.4 3.3 3.5 3.0

Sieve Size

 

10.6. Gypsum – Fly Ash Dry Density 

The undisturbed Shelby tube samples of gypsum-fly ash and gypsum material obtained from 
the subsurface exploration were extruded and trimmed into six-inch specimens in the 
laboratory for dry density testing.  The trimmings from each specimen were used to 
determine the natural moisture content and the sample size and weight were noted for total 
density measurements.  The respective dry density for each sample was then calculated 
from the total density and the moisture content measurement.   The results of dry density 
tests are presented as Attachment 4 in Appendix F and Summarized in Table 15. 
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Table 15. Gypsum – Fly Ash Dry Density 

Boring No. Depth (feet) Lab ID 
Initial Wet 

Density (pcf)
Initial Dry 

Density (pcf) 

Initial 
Moisture 

Content (%) 
B-1 4.5-5.0 345A 121.5 105.0 15.7 
B-1 5.4-5.7 345B N/A N/A 17.0 
B-1 6.0-6.2 345C 118.5 97.3 21.8 
B-1 9.7-10.2 346A 111.6 90.8 22.8 
B-1 10.4-10.9 346B 112.5 90.2 24.8 
B-1 11.0-11.5 346C 114.7 93.1 23.1 
B-1 14.7-15.2 347A 115.9 96.3 20.4 
B-1 15.3-15.8 347B 110.3 83.5 32.2 
B-1 16.0-16.5 347C 109.7 84.8 29.3 
B-1 19.8-20.3 348A 116.3 95.9 21.4 
B-1 20.4-20.9 348B 115.9 95.4 21.5 
B-1 21.0-21.5 348C 115.4 94.1 22.6 
B-1 24.8-25.3 349A 116.6 94.3 23.6 
B-1 25.3-25.8 349B 119.2 97.6 22.1 
B-1 25.9-26.4 349C 115.5 97.1 18.8 
B-1 34.7-35.2 350A 117.6 95.2 23.6 
B-1 35.3-35.8 350B 120.8 99.0 22.1 
B-1 36.0-36.5 350C 113.9 94.4 20.7 

B-6A 4.7-5.2 561A 126.4 111.1 13.8 
B-6A 9.8-10.3 562A 100.6 88.4 13.8 
B-6A 10.4-10.9 562B 110.2 93.4 18.0 
B-6A 11.0-11.5 562C 109.9 88.3 24.4 
B-6A 14.6-15.1 563A 107.1 90.0 19.0 
B-6A 15.2-15.7 563B 113.4 91.6 23.8 
B-6A 19.6-20.1 564A 110.7 93.6 18.3 
B-6A 20.2-20.7 564B 112.1 94.3 18.9 
B-6A 20.8-21.3 564C 112.9 91.8 22.9 
B-6A 24.5-25.0 565A 121.0 97.9 23.6 
B-6A 25.1-25.6 565B 116.8 98.3 18.9 
B-6A 29.7-30.2 566A 124.9 104.3 19.7 
B-6A 30.3-30.8 566B 121.7 100.8 20.8 
B-6A 30.9-31.4 566C 115.8 96.7 19.8 
B-7A 3.3-3.8 567A 130.5 113.3 15.1 
B-7A 4.0-4.5 567B 130.0 115.6 12.4 
B-8A 4.7-5.2 568A 105.4 92.0 14.6 
B-8A 5.3-5.8 568B 102.7 91.8 12.0 
B-8A 9.7-10.2 569A 111.5 93.2 19.7 
B-8A 10.3-10.8 569B 111.9 90.4 23.8 
B-8A 11.0-11.5 569C 113.5 91.2 24.4 
B-8A 14.5-15.0 570A 112.2 93.5 19.9 
B-8A 15.1-15.6 570B 116.5 95.9 21.5 
B-8A 19.5-20.0 571A 115.0 97.5 18.0 
B-8A 20.0-20.5 571B 115.2 95.3 20.9 
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Table 15. Gypsum – Fly Ash Dry Density 

Boring No. Depth (feet) Lab ID 
Initial Wet 

Density (pcf)
Initial Dry 

Density (pcf) 

Initial 
Moisture 

Content (%) 
B-8A 20.7-21.2 571C 115.1 93.6 23.0 
B-8A 24.8-25.3 572A 118.4 98.4 20.3 
B-8A 25.4-25.9 572B 114.5 94.7 20.8 
B-8A 26.0-26.5 572C 113.7 90.9 25.1 
B-8A 29.8-30.3 573A 114.6 95.2 20.4 
B-8A 30.4-30.9 573B 119.0 98.7 20.5 
B-8A 31.0-31.5 573C 120.5 100.4 20.0 
B-8A 34.5-35.0 574A 118.5 97.0 22.2 
B-8A 35.0-35.5 574B 121.2 101.9 19.0 
B-8A 39.8-40.3 575A 121.3 101.5 19.6 
B-8A 40.3-40.8 575B 120.0 100.5 19.4 
B-8A 40.9-41.4 575C 116.3 98.1 18.5 
B-8A 44.8-45.3 576A 118.1 97.6 21.0 
B-8A 45.4-45.9 576B 118.1 97.8 20.8 
B-8A 45.9-46.4 576C 114.8 98.0 17.1 
B-8A 49.5-50.0 577A 113.3 92.4 22.6 
B-8A 50.1-50.6 577B 114.1 94.2 21.0 
B-8A 50.7-51.2 577C 119.7 101.0 18.6 
B-8A 54.8-55.3 578A 112.4 92.4 21.6 
B-8A 55.3-55.8 578B 113.4 91.2 24.4 
B-8A 59.8-60.3 579A 113.9 83.2 37.0 
B-8A 60.3-60.8 579B 118.3 103.4 14.4 
B-9A 5.0-5.4 580A 126.5 100.2 26.2 
B-9A 40.0-40.5 587 114.3 96.2 18.8 

B-10A 4.8-5.3 631A 107.7 93.6 15.1 
B-10A 5.3-5.8 631B 96.0 87.4 9.8 
B-10A 5.9-6.5 631C N/A N/A 12.8 
B-10A 9.7-10.3 632A N/A N/A 10.8 
B-10A 103.-10.8 632B 94.9 85.1 11.5 
B-10A 11.0-11.5 632C 95.9 85.6 12.0 
B-10A 15.7-16.2 633A 101.1 85.5 18.3 
B-10A 15.3-15.7 633B 102.7 82.0 25.3 
B-10A 19.7-20.2 634A 100.2 84.1 19.1 
B-10A 20.3-20.8 634B 107.0 86.1 24.3 
B-10A 20.8-21.3 634C 107.7 87.3 23.4 
B-10A 24.5-25.0 635A 113.4 93.0 21.9 
B-10A 25.0-25.5 635B 113.1 91.4 23.7 
B-10A 29.5-30.0 636A 115.6 96.2 20.2 
B-10A 30.1-30.6 636B 118.1 97.5 21.1 
B-10A 30.6-31.1 636C 115.7 93.5 23.7 
B-10A 34.8-35.3 637A 116.0 94.4 22.8 
B-10A 35.4-35.9 637B 114.9 96.1 19.6 
B-10A 39.8-40.3 638A 118.6 99.5 19.2 
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Table 15. Gypsum – Fly Ash Dry Density 

Boring No. Depth (feet) Lab ID 
Initial Wet 

Density (pcf)
Initial Dry 

Density (pcf) 

Initial 
Moisture 

Content (%) 
B-10A 40.3-40.8 638B 116.4 95.9 21.4 
B-10A 45.4-45.9 639B 115.1 97.7 17.8 
B-10A 44.8-45.3 639A N/A N/A 19.1 
B-10A 46.0-46.5 439C 116.7 99.3 17.5 
B-11 5.2-5.5 351A 101.8 88.1 15.6 
B-11 5.8-6.3 351B 100.6 82.3 22.2 
B-11 6.5-7.0 351C 121.3 98.6 23.0 
B-11 10.3-10.8 352A 108.7 86.9 25.1 
B-11 10.9-11.4 352B 114.2 92.1 24.0 
B-11 11.5-12.0 352C 112.3 90.9 23.6 

B-13A 5.2-5.7 641A 102.5 89.3 14.8 
B-13A 5.8-6.4 641B N/A N/A 20.2 
B-13A 6.4-7.0 641C N/A N/A 17.7 
B-13A 10.3-10.8 642A 116.1 95.2 22.0 
B-13A 11.0-11.5 642B 116.3 92.7 25.4 
B-13A 15.3-15.8 643A 116.1 96.3 20.6 
B-13A 15.8-16.3 643B 113.6 91.9 23.5 
B-13A 16.5-17.0 643C 113.2 90.8 24.7 
B-13A 23.0-23.5 645A 143.3 116.8 22.7 
B-13A 23.5-24.0 645B 131.3 110.5 18.9 

 

10.7. Shear Strength 

Consolidated undrained tri-axial compression tests with pore pressure measurements were 
performed on four (4) undisturbed samples.  These tests were performed to obtain shear 
strength parameters for use in stability analysis of the dike slopes.  All shear strength tests 
were performed in general accordance with ASTM D 4767.  The test results are presented in 
Attachment 5 of Appendix F and Summarized in Table 16. 

Table 16. Shear Strength 

Test No. Sample No. 
Sample Depth 

(feet) Boring No. –φ' (degrees) c' (tsf) 

346 
CU-346A 9.7-10.2 B-1 

42.6 0.00 CU-346B 10.4-10.9 B-1 
CU-346C 11.0-11.5 B-1 

347 
CU-347A 14.7-15.2 B-1 

44.5 0.00 CU-367B 15.3-15.8 B-1 
CU-347C 16.0-16.5 B-1 

770 
CU-562A 9.8-11.3 B-6A 

35.6 0.00 CU-562B 10.4-10.9 B-6A 
CU-562C 11.0-11.5 B-6A 
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Table 16. Shear Strength 

Test No. Sample No. 
Sample Depth 

(feet) Boring No. –φ' (degrees) c' (tsf) 

566 
CU-566A 29.7-30.2 B-6A 

35.1 0.00 CU-566B 30.3-30.8 B-6A 
CU-566C 30.9-31.4 B-6A 

 

10.8. Permeability 

Falling head permeability tests were performed on selected undisturbed Shelby tube 
samples.  The tests were performed in tri-axial cells in general accordance with ASTM D 
5084, using gypsum saturated water as permeate (to prevent dissolution of the water soluble 
gypsum saturated crystals during testing.)  Confining pressures ranging from 5 to 10 psi were 
used during the testing and a back pressure of 65 psi was used to achieve saturation.  The 
permeability test results are presented in Attachment 6 of Appendix F and Summarized in 
Table 17.    

Table 17. Permeability 

Boring No. Depth (feet) Lab ID 

Normal 
Moisture 

Content (%) 

Hydraulic Conductivity (cm/s) 
Average Last 4 
Determinations 

Average (last 
run) 

B-1 4.5-5.0 345A 22.4 1.86E-07 1.86E-07 
B-1 34.7-35.2 350A 39.1 1.07E-05 1.06E-05 

B-6A 4.7-5.2 561A 15.8 1.99E-07 1.99E-07 
B-6A 25.1-25.6 565B 35.2 1.06E-05 1.06E-05 
B-8A 5.3-5.8 568B 26.5 3.65E-06 3.65E-06 
B-9A 40.0-40.5 587 48.2 2.22E-05 2.22E-05 
B-10A 4.8-5.3 631A 20.7 3.65E-07 3.65E-07 
B-10A 39.7-40.2 638A 42.7 3.20E-05 3.20E-05 
B-13A 5.2-5.7 641A 34.9 2.75E-05 2.75E-05 
B-13A 15.2-15.7 643A 36.7 1.91E-05 1.91E-05 

 

10.9. Classification Testing and Proctor Testing 

Soil classification testing consisting of Atterberg Limits, particle-size analysis, specific gravity, 
and modified proctor testing was performed on four (4) bag samples of the underlying mine 
spoil.  The results can be found in Attachment 7 of Appendix F and Summarized in Table 18. 

Table 18. Classification Testing and Proctor Testing 

Boring No. 
Depth 
(feet) Lab ID 

Liquid 
Limit 

Plastic 
Limit 

Activity 
Index 

Max Dry 
Density 

(pcf) 

Optimum 
Moisture 

Content (%) 
B-3 1.5-7.5 828 37 19 18 0.82 N/A 
B-4 9.0-15.0 829 33 18 15 0.88 N/A 

Sample 1, Bag 1 of 2 N/A 830 51 24 27 0.66 115.9 
Sample 1, Bag 2 of 2 N/A 831 52 25 27 0.64 108.9 
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11. Review of Existing Conditions and On-Going Repairs 

11.1. General 

The review of existing conditions presented below starts with a discussion of relevant events 
or actions that occurred prior to January 2009, as understood from our review of available 
historical information, and observations of actions taken since January 2009.  Table 19 lists 
the main subjects reviewed.    

Table 19. Summary of Subjects Reviewed 

No. Subject 
1 Initial dike construction to pond scrubber sludge  
2 Stacking of scrubber sludge 
3 Under-drain features 
4 Surface drainage conveyance   
5 Stage decant spillway system  
6 Slope conditions and uncontrolled seepage 

 

11.2. Construction of Initial Dike 

The earliest project specific document available pertinent to this review is a subsurface 
exploration performed in 1984.  The main finding of the exploration confirmed the presence 
of thick mine spoil deposits extending down to the bedrock surface, which was encountered 
at about elevation of 390’.  The exploration also included borings in borrow areas to 
determine the suitability of mine spoil material for construction of the initial dike.     

The construction of the initial dike took place sometime between April, 1984 and March, 
1986.  According to construction drawings (Reference No. 2 of Appendix A) of this structure, 
foundation preparation for the dike consisted of dewatering the area, clearing of vegetation, 
compaction of sub grade and scarification of the foundation area.  The construction of the 
dike included placement of earth fill (mine spoil) in layers of six (6) inches compacted to 95 
percent of maximum dry density.  While the drawing also called for in-place density tests, no 
QA/QC records were available for Stantec’s review.  The alignment of the east half (+/-) of 
the dike was modified at some point by introducing two 90-degree bends, one toward the 
north and one toward the east, then following approximately the alignment of a deflector dike 
presumably constructed as part of the original layout of the ponding system.  

 According to Sheet No. 10W280-4 of the 1985 drawings, the construction of the initial dike 
included an internal drain system consisting of chimney drains, perforated collector pipes and 
finger drains.  Specifically, the drawing calls for eleven (11) finger drains for the West Pond 
dike and seven (7) finger drains for the East Pond dike with outlet elevations ranging from 
449 feet to 468 feet.  Stantec was able to locate only two of these finger drain outlets; one 
along the eastern portion of the West Pond south dike and one along the south slope of the 
stilling pond.  Both of these finger drains consisted of 6-inch solid PVC pipe.  It is not known 
if the under-drain system was included in the construction of the East Pond initial dike.   
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11.3. Gypsum-Fly Ash Stacking 

TVA switched from gypsum ponding to gypsum-fly ash stacking sometime during the fall of 
1996.  The switch to stacking appears to have been executed based on 1995 drawings 
prepared by TVA (Reference No. 5 of Appendix A).  According to the 2009 topographic 
mapping, the exterior face of the dikes was built using a 3:1 slope and 15-foot wide 
intermediate benches at different elevation intervals, which is the configuration depicted on a 
typical section (Figure 7) included in the 1995 TVA drawings.   

The typical cross-section in the 1995 documents also show an under-drain feature at two 
locations, one near the toe of the stack wall and a second one 240 feet (horizontally) from 
the first one, toward the interior of the pond, and 20 feet below the stack slope surface.  The 
under-drain detail is shown in Figure 8 of this report.  Although no as-built documents were 
available for review, an under-drain feature was reportedly installed near the toe of the stack 
slope presumably following the detail shown in the 1995 documents.  Seepage collected by 
this feature is presumably drained by 6-inch corrugated HDPE pipes or finger drains as 
depicted by the 1995 documents.  During the field reconnaissance eighteen (18) finger drain 
outlet pipes, similar to the one shown in Figure 12, were observed along the West Pond 
south dike and the East Pond south and east dikes.  No outlet pipes were observed along 
the north dike of the East Pond.  At the time of inspection, most of the outlet pipes were 
discharging little or no seepage and several were found to be damaged. 

  

 

Figure 12. Under-drain Outlet Pipe 
 



 

v:\1755\active\175569040\clerical\report\rpt_001_175569040\rpt_001_paf_final_175569040.doc 32 

11.4. Surface Drainage Conveyance 

The 1995 documents use arrows to indicate that surface runoff from stacking exterior slopes 
would be conveyed toward the stilling pond by ditches constructed on the interior edge of 
intermediate benches.  These documents also show a perimeter ditch along the toe of the 
stacking dike slope located upslope but below the top of the initial dike and.  This depressed 
location and proper ditch grading (shown as 1% or steeper ditch bottom slope) would 
presumably collect surface runoff from the toe of the stack slopes and direct it toward the 
stilling pond.  The actual exterior dike slopes observed in January 2009 included a shallow 
ditch along the uphill side of the initial dike crest, which is also the toe of the stack.   

Numerous intermediate bench areas with standing water noted during early 2009 field 
observations revealed lack of positive drainage conditions along several areas of both the 
East Pond and West Pond exterior slopes.  The standing water promoted dense Phragmites 
growth along the benches. 

11.5. Stage Decant Spillway System 

The 1995 drawings show the West Pond decant spillway system located near the southeast 
corner of the dike, with the 18” pipe traversing first a southeasterly direction and then turning 
to a northeasterly direction before ending at the west side of the stilling pond.  The East Pond 
spillway system is shown as starting near the southwest corner of the pond and the 18” pipe 
following a southeasterly direction without turns toward the north bank of the stilling pond.  
According to the 2007 drawings (Reference No. 6 listed in Table 3), these pipes are to lay on 
the slope surface after they emerge from the interior of the stacking.   

The current development of the stacking appears to be in its second stage.  The weir for 
each of the ponds appears to be located approximately as shown on the 1995 documents.  
The West Pond spillway pipe outlet is located at the northwest corner of the stilling pond, 
while the East Pond spillway outlet pipe drains at about the same location shown on the 
1995 drawings.  Both outlet pipes are 18 inch in diameter.     

The 2009 field reconnaissance only located what appears to be the outlet of the spillway pipe 
corresponding to the first stage of the East Pond.  Based on this pipe outlet location, it 
appears the spillway pipe remains buried for most of its alignment, unlike the layout depicted 
on the 1995 and 2007 drawings, where the pipe is supposed to emerge at the exterior slope 
surface of the stacking slightly below the bottom elevation of the weir.  The two pipe outlet 
locations also suggest that each of the East Pond stages has a separate spillway system.    

According to the 2007 drawings, when a stage is full the corresponding spillway is to be 
abandoned by filling the bottom four (4) feet of the weir structure with concrete and then 
cutting the spillway pipe near the exterior slope surface of the stacking and filling the end 
with concrete.  TVA personnel provided the following narrative regarding abandonment of the 
riser and spillway pipe corresponding to the first stage of the East Pond stacking:  

“On the East Pond old weir- closed out 24" discharge pipe smashed the end of pipe in stilling 
pond-wadded up fabric put it in weir- put approximately 5 buckets of rip rap in weir and 4 
cubic yards of concrete and removed old weir”.   
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Stantec engineers found the abandoned East Pond spillway pipe protruding along the north 
bank of the stilling pond and noted it to be partially smashed, partially covered with concrete 
slabs and oozing some water.  The diameter of this pipe appeared to be 24 inches.  The 
oozing water was causing erosion of the surrounding ground.  The abandoned West Pond 
spillway outlet could not be located in the field. 

11.6. Slope Stability Conditions and Uncontrolled Seepage 

Annual inspection reports prepared by TVA from 1996 (when gypsum stacking began) to 
2008 do not mention significant slope stability issues or concerns at the Scrubber Sludge 
Complex until 2008 when a blow out of the slope was noted in the southeast portion of the 
West Pond dike.  Specifically, a 15 foot high by 250 foot long section of the dike slumped 
causing stability concerns.  This area was reportedly observed to be wet and soft prior to the 
blow out.  TVA repaired this area excavating the loose material and placing filter fabric and 
crushed limestone (rip-rap) over the excavated area.  An aerial view of this repair (taken in 
early 2009) is presented in Figure 13. 

 
Figure 13. Aerial View of 2008 Slope Blow Out Repair 

During 2009 site visits Stantec personnel observed numerous wet and soft conditions 
throughout the lower two-thirds of the East and West Pond stacking slopes.  Surface runoff 
along the top of the initial dike was also observed draining onto the slope of the initial dike.   

The most obvious areas exhibiting disturbance features are listed in Table 20 and graphically 
represented in Figure 14.   
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East 
Pond 

(2008 Slope Blow Out Area) 
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Table 20. Disturbance Features Noted at Scrubber Sludge Complex(1) 

No. Structure Location Type of Disturbance Possible Cause 
1 East Pond North dike exterior 

slope 
Sloughing Uncontrolled seepage 

2 East Pond East dike rim ditch  Soil piping Poor compaction 
3 East Pond South dike toe of 

exterior slope 
Slump Poor surface drainage 

and uncontrolled seepage
4 West pond East dike 

intermediate bench 
Wet and soft surface Uncontrolled seepage 

and water ‘boils’ 
5 West Pond East dike southeast 

corner 
Sloughing Uncontrolled seepage 

6 West Pond South dike slope Slope blowout Uncontrolled seepage
7 West Pond South dike slope Wet and soft surface Uncontrolled seepage 
8 East Pond East Slope Marginally stable slopes Steep slopes 

(1) Numbering also used to show area locations in Figure 14. 

 

Figure 14. Approximate Location of Areas with Slope Stability Concerns 
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Area 1 - By January 2009 the wet and soft conditions due to uncontrolled seepage from the 
stacking had already resulted in significant slumps and byproduct mudflows along the north 
side of the East Pond.  The slumps left steep slopes and uncontrolled runoff towards the 
nearby access road. 

Area 2 - A different type of unstable slope conditions was observed when surface runoff 
flowing along the rim ditch near the southeast corner of the East Pond drained through 
minute piping channels in the bottom of the ditch at three separate locations.  Unless 
seepage through piping channels is controlled (in this case through filtering or adequate 
compaction of the byproduct forming the ditch), the piping channels can become larger 
allowing increased migration of byproduct fines and eventually creating voids at or below, in 
this case, the surface of the ditch. 

Area 3 - A slump of the East Pond south slope near the northeast corner of the stilling pond 
was noted after dense Phragmites growth was mowed.  The slump was approximately 150 
feet wide and extended toward the center of the pond below the normal pool surface.  
Although the entire length of the stilling pond north bank is wet above the normal pool 
elevation, as evidenced by the dense Phragmites growth present throughout, the slump 
appears to have occurred near a deep area of the pond where the bottom of the pond slopes 
steeply toward the center of the pond. 

Area 4 - The stacking slope and intermediate bench area directly above the northwest corner 
of the stilling pond was observed to be wet and very soft during site visits in early 2009.  
Active seeps (water boils) were observed emerging at the surface of the curved area of the 
bench.  The seepage had a strong odor and contained gypsum and fly ash fines as 
sediment.  Furthermore, there are potentially four spillway pipe penetrations crossing this 
area in addition to five abandoned sluice lines located immediately south of the bench curve.  
As-built information or closure of spillway pipes corresponding to the first stacking stage and 
crossing this area was not available for review.  The area around the water boils was 
saturated, but it is not known if the source was seepage through the dike and/or leakage 
from an abandoned spillway pipe.  The wet and soft conditions had practically kept vehicular 
traffic from crossing this bench area.  

Area 5 – The uphill side of the intermediate bench area directly above the southwest corner 
of the stilling pond collected runoff from two intermediate benches of the West Pond south 
slope and the intermediate bench described above as Area 4.  A shallow pool of water 
formed in this area before flowing into a pipe that directed the water to the stilling pond.  
Sloughing of the slope immediately above the bench suggested that uncontrolled seepage 
wetting the slope was affecting the stability of this area.  

Area 6 – This is the area where the 2008 blow out was reported to have occurred.  TVA 
personnel indicated the area was wet and soft before the blow out, which suggests that this 
area was also affected by uncontrolled seepage from the stacking pool. 

Area 7 – This area is adjacent to Area 6, above the uppermost intermediate bench of the 
West Dike south slope.  During a site visit on January 24, 2009, Area 7 was observed to be 
extremely wet and soft, raising concern that a new blow out may occur.         

Area 8 – The East Pond east slope is marginally stable below the access road (approximate 
elevation 490 feet and below).  The stacking slopes above the access road appear to wet 
with possible seepage related issues and storm water run-off issues. 
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In addition, there were dike slope areas where uncontrolled surface runoff had created 
erosion rills or channels.  Some of the erosion rills had already cut through the soil cover and 
started to remove gypsum and fly ash.  The wet conditions along the lower areas of the 
stacking slopes and their potential to weaken the slope were also evident during 2009 repair 
work.  In March 2009, as drainage ditch lining was being performed along the east slope of 
the East Pond, partial excavation of the soil cover resulted in saturated byproduct moving 
into the excavation as mudflow.  

11.7. Ongoing Repairs 

After the January 24, 2009 site visit and in view of the wet and soft conditions observed in 
numerous areas of the exterior stacking slopes, Stantec provided several recommendations 
to begin immediate repair work on some of these areas.  The purpose of the repair work was 
to address cases where these conditions may affect the stability of the slopes if allowed to 
continue unaltered.  Additionally, the repair work would provide Stantec time to perform more 
detailed reviews of project documentation and a geotechnical exploration.    

As part of a facilities assessment project, Stantec has been assisting TVA with repairs 
associated with slope stability, drainage, and maintenance issues for the Scrubber Sludge 
Complex.  Several repairs were performed over the past few months ranging from slope 
stabilization measures to drainage ditch lining and grade improvement.  Over the past few 
months, Stantec has issued several work plans associated with dike repairs.  A list of dike 
repair work plans issued by Stantec for the Scrubber Sludge Complex is presented in 
Table 21.    
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Table 21. Dike Repair Work Plans at Scrubber Sludge Complex 

No.(1) Structure Location 
Type of 

Disturbance Repair Type Work plan Issued
1 East Pond North dike 

slope 
Slope slumping Slope armoring 

and flattening 
January 26, 2009 

2 East Pond East dike rim 
ditch 

Soil piping Treatment with 
gypsum-fly ash 
and fabric 

June 5, 2009 

3 East Pond South dike 
lower slope 

Slope slumping Toe buttressing 
(See Figure 16) 

April 17, 2009 
June 8, 2009 

4 West pond East dike slope 
and 
intermediate 
bench 

Saturated and soft 
surface 

Toe buttressing 
(See Figure 17)  

February 24, 2009 

5 West Pond East dike slope 
and 
intermediate 
bench 

Sloughing and 
standing water 

Slope armoring, 
ditch lining and 
pipe inlet 
improvements 

March 3, 3009 

6 West Pond South dike 
slope 

Slope blowout Slope armoring Not Applicable(2) 

7 West Pond  South dike 
slope 

Wet and soft 
ground 

Slope armoring January 26, 2009 

8 East Pond East slope Marginally stable 
slopes 

Toe buttressing March 4, 2010 

(1) Presented in the same order as Table 20; (2) Repairs performed by TVA in 2008 

The most significant repair work in terms of slope stability was implemented in Areas 1, 3 
and 4 (See Figure 14 for graphical presentation).   After removing wet sloughed material, 
Area 1 slope was stabilized with large crushed stone (see Figure 15).  The stone was then 
covered with a layer of geotextile fabric before placing dry gypsum-fly ash material to form a 
flatter slope.  These are temporary measures requiring close monitoring until long term plans 
for the use of the facility are formalized. 



 

v:\1755\active\175569040\clerical\report\rpt_001_175569040\rpt_001_paf_final_175569040.doc 38 

 
Figure 15. North Dike Slope Slump Repair (Area 1) 
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The slope slump discovered in Area 3 extended from a scarp located on a poorly defined 
bench area down into the stilling pond.  An attempt was made to stabilize the areas by 
constructing a rock buttress from the bench.  After additional movement of the slump was 
detected, two borings were drilled from the top of the buttress to install slope inclinometer 
casing and determine the subsurface location of the slump.  Of the two inclinometers (SI-15 
and SI-16) installed as part of the subsurface exploration, SI-16 sheared off few weeks later 
and was no longer available for taking readings.  SI-15 is being read as of this writing.  The 
field exploratory work was followed by a stability analysis of the slumped area to formulate 
measures that would stabilize the slope.  Stantec prepared a work plan to increase the 
dimensions of the buttress toward the middle of the pond.  The area buttressed first and the 
beginnings of the buttress expansion are depicted in Figure 16.  For more information 
regarding the work plan and associated instrumentation (SI-15 and SI-16) please refer to 
work plan number let_009_paf_175569040. 

 

Figure 16. East Pond South Dike Toe Buttress (Area 3) 
 
Area 4 is part of an intermediate bench above four spillway pipe penetrations and where the 
surface was observed to be extremely wet and soft and with active seeps (water ‘boils’) 
emerging from the ground.  The water ‘boils’ contained sediment which is indicative that 
seepage paths causing internal erosion have already developed in this area.  A rock buttress 
was constructed along the toe of the slope to protect this area against slope failure.  Figure 
17 shows the buttress constructed in Area 4 as well as the armoring of the slope above the 
intermediate bench. 
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Figure 17. West Pond East Dike Toe Buttress (Area 4) 
 
Following the construction of rock buttresses in Area 3 and Area 4, Stantec issued another 
work plan on October 27, 2009 to construct a rock buttress connecting Areas 3 and 4.  
Specifically, the work plan consisted of constructing a rock buttress along the entire south 
slope of the East Pond. 
 
11.8. Other Repairs 

In addition to the repairs listed above, Stantec has recommended and overseen several 
other repairs at the Scrubber Sludge Complex over the past few months.  These are listed in 
Table 22.  Most of this repair work consisted of improving surface drainage conditions by 
providing positive grading and lining the ditches.  For a comprehensive list of work plans 
issued by Stantec please refer to Appendix I of the report. 

Table 22. Other Repairs at Scrubber Sludge Complex 

No. Structure Location Type of Repair 
Work plan 

Issued  
1 West Pond East dike  Ditch repair  February 26, 2009
2 West Pond East and south dike Ditch repair March 11, 2009 
3 East Pond South slope Vegetation removal March 11, 2009 
4 East Pond East dike access road Ditch repair March 20, 2009 

5 West Pond South dike Ditch and bench regrade March 31, 2009 
April 2, 2009 

6 East Pond South and east dike Ditch and bench regrade April 20, 2009 

Toe Buttress 

Stilling 
Pond 

Top of East Pond  
South Dike 

Top of West Pond  
East Dike 



 

v:\1755\active\175569040\clerical\report\rpt_001_175569040\rpt_001_paf_final_175569040.doc 41 

12. Engineering Analyses 

12.1. General  

Based on the review of available information, results of geotechnical exploration and results 
of laboratory testing, Stantec performed engineering analyses of the Scrubber Sludge 
Complex.  This included seepage analysis of two (2) cross sections of the dike and slope 
stability analysis of five (5) cross sections of the dike.  The analysis procedure used and the 
results of the analyses are presented in the following paragraphs. 

12.2. Seepage Analysis 

12.2.1. Background 

The objective of the seepage analysis was to understand the total head (and pore water 
pressure) distribution within a given cross section of the dike.  Seepage analysis was 
performed using SEEP/W, a numerical software tool developed by Geo-Slope International 
Inc.  SEEP/W is a finite element software product for analyzing groundwater seepage and 
excess pore-water pressure dissipation problems within porous materials such as soil and 
rock.  

The first step in the seepage analysis was to develop typical cross sections of the dike.  
Stantec utilized a combination of boring logs, piezometer data, historic drawings and 
topographic survey information to estimate the dimensions of the cross section and build its 
geometry.  SEEP/W uses the concept of regions and points to define the geometry of a 
problem and to facilitate discretization (or meshing) of the problem.  Upon defining the 
geometry of the model (with automatic mesh generation) material properties were assigned 
using the Saturated/Unsaturated Model offered in SEEP/W.  The next step in the process 
was to define boundary conditions.  All boundary conditions were applied directly on 
geometry items such as region faces and region lines.  Upon defining the boundary 
conditions, the model was analyzed using Steady State seepage analysis option available in 
SEEP/W based on the assumption that the boundary conditions are constant over time.  
Specific details regarding the analysis procedure are presented in the following sections. 

12.2.2. Cross Sections 

Seepage analysis was performed for the following existing ground cross sections.  Two cross 
sections were analyzed for seepage using SEEP/W in order to quantify the functionality of 
the under drains.  The selected cross sections were generally representative of the dikes. 

1) A-A’ (cross section through borings STN-1 to STN-5)    [See Figure 18] 
2) C-C’ (cross section through borings STN-8 and STN-9) [See Figure 19] 
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Table 23 presents the list of piezometers installed at the above mentioned cross sections. 

Table 23. Piezometers at Seepage Analysis Cross Sections 

Cross Section Piezometer Tip Elevation (feet) 

A-A’ 

PZ-2 468.4 
PZ-2A 437.0 
PZ-4 420.5 
PZ-5 399.2 

C-C’ PZ-8A 452.3 
PZ-9 455.4 

 
 

 
Figure 18. Cross Section A-A’ 

 

 
Figure 19. Cross Section C-C’ 
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12.2.3. Material Properties 

The material properties used for seepage analysis are presented in Table 24. 

Table 24. Material Properties used for Seepage Analysis 

Material 
Kv 

(cm/sec) Kv/Kh Kh/Kv Gs e w
(%) 

w-sat 
(%) 

w-res 
(%) 

Gypsum – Fly Ash 2E-5 0.02 50 2.45 0.65 22 41 3 
Gypsum 2E-5 0.02 50 2.45 0.70 21 39 3 
Initial Dike 2E-7 1.00 1 2.65 0.50 16 34 2 
Mine Spoil 5E-5 0.33 3 2.70 0.60 18 37 2 
 

Where,  

 kv is the vertical hydraulic conductivity 
 kh is the horizontal hydraulic conductivity 
 Gs is the specific gravity 
 e is the void ratio 
 w is the water content  
 wsat is the saturated water content, and 
 wres is the residual water content 

 
 
Vertical Hydraulic Conductivity (Kv):  The Kv values of three materials (gypsum-fly ash, 
gypsum and initial dike) were estimated based on the laboratory test results (ASTM D5084) 
presented in Appendix F.  The Kv value for mine spoil was assumed. 

Horizontal Hydraulic Conductivity (Kh):  The Kh values of all materials were calculated from 
the Kv to Kh ratios.  The ratio of Kv to Kh was back calculated from SEEP/W runs to calibrate 
the seepage model to match measured phreatic water level keeping in mind the placement of 
the material. The closer the material was to behaving in an isotropic manner the higher the 
value of the ratio. The initial dike layer was assumed to be relatively homogenous, isotropic, 
and well compacted. Gypsum and gypsum-fly ash layers were assumed to be relatively 
anisotropic due to the fact that they were hydraulically placed. The mine spoil was assumed 
to be very anisotropic due to the varying particles (soil and rock) that comprise mine spoil.  A 
comparison of Kh values from slug tests versus SEEP/W values is presented in Table 11. 

Specific Gravity (Gs):  The Gs values of three materials (gypsum-fly ash, gypsum and initial 
dike) were estimated based on the laboratory test results (ASTM D5084) presented in 
Appendix F.  The Gs value for mine spoil was assumed. 

Void Ratio (e):  The e values of three materials (gypsum-fly ash, gypsum and initial dike) 
were estimated based on the laboratory test results (ASTM D5084) presented in Appendix F.  
The e value for mine spoil was assumed. 

Water Content (w):  The w values of all materials (gypsum-fly ash, gypsum and initial dike) 
were estimated based on the laboratory test results (ASTM D2216) presented in Appendix F. 
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Saturated Water Content (w-sat):  The w-sat values of all materials (gypsum-fly ash, gypsum 
and initial dike) were calculated using the following relationship: 

( )
e

eGsw
sat +

+
=

1
γγ  

 
Residual Water Content (w-rest):  The w-res values of all materials were assumed using the 
reference Rawls et al.’s “Estimation of Soil Water Properties”.  

12.2.4. Under-drains 

Two (2) cases were analyzed including one case without under-drain features and one case 
with under-drain features.  The objective of using two (2) cases was to evaluate the 
functionality of the under drains.  The cases are designated as follows. 

X) No Under-drains (assumes no under-drains to be present) [See Fig. 18 and 19] 
Y) With Under-drains (assumes under-drains to be present) [See Figures 20 and 21] 

 
The locations of under-drains shown in figures are approximate.  The location of the chimney 
under-drain (Figure 20) was estimated based on Drawing No. 10W4280-3 of Reference No. 
2 (of Table 3).  The elevation of the under-drain (in Figure 20 and 21) was estimated based 
on the surveyed location of the outlet pipe.  The horizontal location of the under-drain was 
assumed based on Drawing No. 10W4280-16 of Reference No. 5.  
 

 

 
Figure 20. Cross Section A-A’ with Under-Drains 
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Figure 21. Cross Section C-C’ with Under-Drains 

12.2.5. Case IDs 

The IDs for various cases of seepage analysis are presented in Table 25.  The electronic file 
names presented on the CD also follow the same naming convention. 

Table 25. Seepage Analysis Case IDs 

Cross Section 
No Under-drains With Under-drains 

X Y 
1 A-A’ 1X 1Y 
2 C-C’ 2X 2Y 

 

12.2.6. Results 

Detailed results of seepage analysis are presented in Attachment 1 of Appendix G.  SEEP/W 
electronic files (.gsz files) are provided in the attached CD.  A discussion of the results is 
presented in the following paragraphs.  

The total head distribution for cross section A-A’ is presented in Figure 22 and the total head 
distribution for cross section C-C’ is presented in Figure 23.  Table 26 presents a comparison 
of the SEEP/W results (total head) with the measurements taken from the piezometers. 

Table 26. Total Head Measurements* 

Cross-Section Piezometer 
Tip Elevation 

(feet) 

SEEP/W 
No Under-

Drains 

SEEP/W 
With Under-

Drains 
 Average Field
Measurement

A-A’ 

PZ-2 468 489 484 492 
PZ-2A 437 474 467 471 
PZ-4 421 463 459 456 
PZ-5 399 454 453 452 

C-C’ PZ-8A 452 490 490 487 
PZ-9 455 488 488 496 

*-rounded to the nearest foot 
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The results from the seepage analysis were also examined to identify conditions where 
piping and erosion of soil might develop due to seepage forces. The model results indicated 
a shallow phreatic surface (ground water table) within the gypsum-fly ash dike; these results 
are generally confirmed by the observation of shallow water in areas where Phragmites were 
removed. On both cross sections analyzed, the model indicated seepage flows to the sloping 
downstream face of the gypsum-fly ash dike. This condition creates the potential for the 
initiation of soil piping, as seepage water will tend to erode material from the dike face at 
these locations.  

Upward, vertical exit gradients in the area of the gypsum-fly ash dike toe were also found to 
be excessive. Factors of safety against piping, computed for the surficial 3 to 5 feet of soil in 
these areas, ranged from 1.0 to 3.0 (see Table 27).  

Table 27. Summary of Computed Exit Gradients and Factors of Safety against Piping

Case Vertical Gradient (iy) 
at Critical Exit Point*

 
Critical Gradient (icrit)

FSpiping 

1X 0.9-1.1 0.9 1.0 
1Y 0.2-03 0.9 3.0 
2X 0.2-0.4 0.9 2.1 
2Y 0.4-0.5 0.9 2.1 

*-Critical exit point was located near the toe of the gypsum stack constructed after 1996. See plots in Appendix G 
for additional information. 

 
Without Under-DrainsMine Spoil 

Gypsum 

Gypsum – Fly Ash 

Initial Dike 

Phreatic Line 



 

v:\1755\active\175569040\clerical\report\rpt_001_175569040\rpt_001_paf_final_175569040.doc 47 

 

Figure 22. Cross Section A-A’ (Total Head Contours in Feet) 
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Figure 23. Cross Section C-C’ (Total Head Contours in Feet) 
 

12.3. Slope Stability Analysis 

12.3.1. Background 

The stability of the existing dike slopes was evaluated using two-dimensional limit equilibrium 
methods of analysis.  Factors of safety against failure were calculated using Spencer’s 
method of analysis, circular and translational slip surfaces and search routines to identify 
critical surfaces.  The resistance to sliding was calculated using effective stresses and shear 
strength parameters selected based on laboratory testing and using two phreatic line 
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conditions.  Slope stability analysis was performed using UTexas4 Computer Program 
distributed by Shinoak Software Inc) for static, long-term and fully drained conditions within 
the dike.  

12.3.2. Cross Sections 

Slope stability analysis was performed for the following existing ground cross sections.  
These cross sections were selected as they were generally representative of the dikes. 

1) A-A’   (cross section through borings STN-1 to STN-5) 
2) B-B’   (cross section through borings STN-6 and STN-7) 
3) C-C’   (cross section through borings STN-8 and STN-9) 
4) D-D’   (cross section through borings STN-10 to STN-12) 
5) E-E’   (cross section through boring STN-13) 

 
12.3.3. Material Properties 

The material properties (effective stress shear strength) were selected assuming that all soils 
exhibit no cohesion for the analysis of long-term, fully drained conditions.  The soil properties 
used for stability analysis are presented in Table 28. 

Table 28. Assumed Material Properties for SLOPE/W Analysis 

Material Cohesion (c’) Friction Angle (Φ’) 
Gypsum – Fly Ash 0 35º 
Gypsum 0 35º 
Initial Dike 0 28º 
Mine Spoil 0 28º 

 

Where,  

 c’ is the cohesion 
 Φ’ is the friction angle 

 
The friction angle for gypsum-fly ash and gypsum material was estimated based on the 
results of laboratory testing.  The friction angle values for the remaining materials were 
assumed based on soil type. 

Co-mingled gypsum fly ash material encountered in different borings can be described as 
moist to wet, light gray to dark gray, mottled, and very loose to very dense.  The N-values 
(from SPT blow counts) for the gypsum fly ash material had a wide range from 2 to 100+.  
The higher N-values (30 or more) represent dense to very dense conditions, while lower N-
values (10 or less) represent loose to very loose conditions.  Values in between indicate 
medium dense conditions.  The relative density of the gypsum fly ash material was widely 
varying throughout the boring locations. 
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Gypsum material encountered in different borings can be described as light gray to gray, 
moist to wet and medium dense to dense.  The N-values (from SPT blow counts) were 
varying widely from values as low as 6 to as high as 100+.  The relative density of the 
gypsum material was widely varying throughout the boring locations. 

Mine spoils encountered in different borings can be visually described as lean to fat clay with 
intermediate sand lenses, gray to dark gray, moist to wet, soft to very stiff and with 
heterogeneous mixture of coal, shale, sandstone and siltstone fragments.  Laboratory tests 
on mine spoil were classified as CL according to Unified Soil Classification System (USCS) 
and A-6(7) and A-6(4) according to American Association of State Highway and 
Transportation Officials (AASHTO) soil classification system. 

12.3.4. Failure Modes 

The following failure modes were analyzed for all the cross sections. 

X) Auto Search  (searches for critical failure circle) 
Y) Forced Circle  (circular failure forced through three points) 
Z) Wedge   (non-circular failure surface forced through three points) 
 

12.3.5. Phreatic Lines 

The following phreatic line locations were analyzed for all the cross sections and failure 
modes. 

A) Location A  (phreatic line follows PZ levels observed) 
B) Location B  (phreatic line follows existing ground line as discussed below) 
 

Location B of the phreatic line was selected in an attempt to reflect the wet conditions 
encountered along the lower two-thirds of the stacking dike slope due to uncontrolled 
seepage.  In some areas (see Areas 1, 4, 5 and 6 in Figure 14), these wet conditions have 
already caused slumps, soil pumping and sloughing which, if left unattended, could have 
developed into a dike slope failure.  

12.3.6. Case IDs 

A total of thirty (30) cases of slope stability [5 cross sections x 3 failure modes x 2 phreatic 
line locations] were analyzed.  The case identifications (IDs) given to each case are 
presented in Table 29. 
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Table 29. Slope Stability Analysis Case IDs 

Cross  
Section Failure Mode 

Phreatic Line 
Location A Location B 

1 
X Auto Search 1XA 1XB 
Y Forced Circle 1YA 1YB 
Z Wedge 1ZA 1ZB 

2 
X Auto Search 2XA 2XB 
Y Forced Circle 2YA 2YB 
Z Wedge 2ZA 2ZB 

3 
X Auto Search 3XA* 3XB 
Y Forced Circle 3YA* 3YB 
Z Wedge 3ZA* 3ZB 

4 
X Auto Search 4XA 4XB 
Y Forced Circle 4YA 4YB 
Z Wedge 4ZA 4ZB 

5 
X Auto Search 5XA 5XB 
Y Forced Circle 5YA 5YB 
Z Wedge 5ZA 5ZB 

* Phreatic line was slightly modified for these cases due to non-
traditional water levels pattern observed in PZs. 

12.3.7. Results 

The computed factors of safety for each case are presented in Table 30.  Results of slope 
stability analysis are presented in Attachment 2 of Appendix G.  UTexas4 electronic files are 
provided in the attached CD. 

Table 30. Slope Stability Analysis Factors of Safety 

Cross  
Section Failure Mode 

Phreatic Line 
A B(1)

Factor of Safety 

1 
X Auto Search 1.6 1.4 
Y Forced Circle 2.2 1.5 
Z Wedge 2.6 1.6 

2 
X Auto Search 1.5 1.3 
Y Forced Circle 2.1 1.2 
Z Wedge 2.6 1.4 

3 
X Auto Search 1.3 1.2 
Y Forced Circle 2.8 1.3 
Z Wedge 3.2 1.4 

4 
X Auto Search 1.1 0.6 
Y Forced Circle 4.7 2.2 
Z Wedge 4.6 2.2 

5 
X Auto Search 1.9 1.2 
Y Forced Circle 2.6 1.5 
Z Wedge 3.3 1.8 
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(1) Phreatic line location B assumes the phreatic line emerges at the top of 
the lower two-thirds of the stacking dike and follows the ground surface 
until it reaches the initial dike.  Thereafter it follows the phreatic line as 
observed in the piezometers.  

12.4. Additional Slope Stability Analysis 

12.4.1. Background 

As part of Stantec’s assistance with the on-going repairs at the Scrubber Sludge Complex, 
Stantec performed a slope stability analysis for the design of a toe buttress at the south dike 
of the East Pond.  Slope inclinometer readings were used in estimating the approximate 
location of the failure plane.  The results of this additional analysis were presented to TVA in 
a letter titled “East Pond Slope Toe Buttress near North East Corner of Stilling Pond”, dated 
June 10, 2009, and are also presented in this report for the benefit of completeness. 

12.4.2. Cross Section 

Only one (1) cross section, taken near the center of the slope failure was analyzed. 

12.4.3. Failure Modes 

Slope stability analysis was performed for the following cases. 

1) Search Circle  (searches for critical failure circle) 

2) Forced Circle  (circular failure forced through three points) 

3) Wedge   (non-circular failure surface forced through three points) 

12.4.4. Buttress Widths 

For each of the cases, the following top of buttress widths were considered.  Please note that 
the initial toe buttress width was approximately 25 feet. 

A) 25 feet + 0 feet (existing condition) 

B) 25 feet + 40 feet (proposed condition) 

C) 25 feet + 45 feet (proposed condition) 

D) 25 feet + 50 feet (proposed condition) 

12.4.5. Material Properties 

The subsurface information obtained from Borings STN-15 and STN-16 was utilized to 
develop the subsurface profile for slope stability analysis.  For the dike configuration above 
the slide, Stantec utilized the borings drilled during February, 2009 as part of the 
geotechnical exploration of the gypsum stack.  By combining the data available from these 
sources, Stantec developed an approximate subsurface profile which consisted of gypsum-
fly ash and gypsum materials underlain by mine spoil and deep bedrock conditions. 
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The shear strength parameters for gypsum – fly ash, gypsum and mine spoil (presented in 
Table 31) were back calculated using the limiting equilibrium methodology.  Under this 
method, different shear strength parameters (friction angles) are input into the program until 
the existing slope (assumed to be marginally stable) achieves a factor of safety of 1.0.  This 
procedure is normally used when specific shear strength data (from laboratory or field) is not 
readily available.  This method was implemented for all three cases and the shear strength 
parameters obtained were as follows. Please note that the cohesion values for all cases 
were assumed to be zero, which is typically recommended when analyzing the long-term 
(effective stress) stability condition. 

Table 31. Shear Strength Parameters 

 
Search Circle Forced  Circle Wedge 

Φ’ (deg) Φ’ (deg) Φ’ (deg) 
Gypsum-Fly ash 39 37 35 
Gypsum 39 37 35 
Mine spoil 25 23 22 
Channel Lining 40 40 40 

 

12.4.6. Cases 

A total of twelve (12) cases of slope stability [1 cross section x 3 failure modes x 4 buttress 
widths] were analyzed.  The case identifications (IDs) given to each case are presented in 
Table 32. 

Table 32. Additional Slope Stability Analysis Case IDs 

 
A B C D 

25+0 25+40 25+45 25+50 
1 Search Circle 1A 1B 1C 1D 
2 Forced Circle 2A 2B 2C 2D 
3 Wedge 3A 3B 3C 3D 

 
12.4.7. Results 

Upon obtaining the shear strength parameters for limiting equilibrium condition (FOS = 1.0), 
additional slope stability analysis was performed wherein the width of the buttress was 
increased until the factor of safety was equal to 1.5, which is normally recommended for 
long-term (effective stress) condition.  The results of factors of safety computation are 
presented in Table 33.  

Table 33. Factors of Safety 

 
A B C D 

25+0 25+40 25+45 25+50
1 Search Circle 1.0 1.38 1.42 1.47 
2 Forced Circle 1.0 1.46 1.57 1.70 
3 Wedge 1.0 1.66 1.71 1.77 
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12.4.8. Factors of Safety Progression 

A summary of factors of safety progression is presented in Table 34. 

Table 34. Factors of Safety Progression 

Cross 
Section Slope 

Factor of Safety 
Repairs* Before Repairs After Repairs 

AA' West Pond South Slope 1.5 1.5 Completed 
BB' West Pond East Slope 1.3 1.5 Proposed 
CC' East Pond South Slope 1.2 1.5 Completed 
DD' East Pond East Slope 1.0 1.5 On-going 
EE' East Pond North Slope 1.5 1.5 Proposed 

*as of June 8, 2010 

13. Conclusions and Recommendations 

13.1. General 

Based on field conditions observed during numerous visits to the site, review of project 
documentation made available by TVA and results of the geotechnical exploration and 
engineering analyses reported herein, it is our opinion that the stability of the existing 
structure is marginal due principally to lack of adequate seepage control.  Furthermore, the 
structure cannot be developed safely as planned unless significantly drastic and costly 
modifications are implemented.   

Project documents describe the dimensions and location of under-drain features that needed 
to be constructed within the stacking dikes and TVA personnel reported verbally that these 
features were installed along one location within the stacking phase of the project.  However, 
the wet and soft conditions observed throughout the lower two-thirds of the structure exterior 
slopes indicate that the design of these features was inadequate in terms of its intended 
purpose and/or these features are not functioning properly due to faulty construction,  

The uncontrolled seepage has not only caused wet and soft conditions on the surface of 
exterior dike slopes, but in some areas the wetness and softness have developed into 
unstable exterior surface conditions such as: (1) a blowout in 2008 and sloughing along the 
south slope of the West Dike, (2) water boils on the intermediate bench of the East and West 
Pond south side, immediately above the northwest corner of the stilling pond, (3) a deep 
seated slump at the toe of the East Dike south slope near the northeast corner of the stilling 
pond and (4) sloughing and mudflows along the north slope of the East Pond.   

Understanding the full impact of the uncontrolled seepage on the existing slope conditions 
and expansion of the facility as currently planned is complicated by the lack of information 
documenting the engineering analyses, design assumptions and construction records that 
would normally be part of a project such as the PAF Scrubber Sludge Complex.  Our 
conclusions relative to the available information and recommendations about the current 
plans to expand the complex are described in the following paragraphs. 
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13.2. Subsurface Conditions 

13.2.1. West Pond South Dike 

A general profile of the subsurface conditions under the south dike of West Pond is 
presented in Table 35.  The profile is based on the information obtained from borings STN-1 
through 5 and historic drawings available for review. 

Table 35. Subsurface Profile Under South Dike of West Pond* 

Elevation (feet) 
Material Time Frame from to 

510 484 Gypsum-Fly Ash 1996 to Present 
484 440 Initial Dike 1986 
484 440 Gypsum 1986 to 1996 
440 390 Mine Spoil (Original Ground) Prior to 1986 
390 - Bedrock -- 

  *-Approximate depths and based on straight line interpolation between borings 

13.2.2. East Pond South Dike 

A general profile of the subsurface conditions under the south dike of East Pond is presented 
in Table 36.  The profile is based on the information obtained from borings STN-8 and 9 and 
historic drawings available for review. 

Table 36. Subsurface Profile Under South Dike of East Pond* 

Elevation (feet) 
Material Time Frame from to 

510 484 Gypsum-Fly Ash 1996 to Present 
484 440 Gypsum 1986 to 1996 
440 390 Mine Spoil (Original Ground) Prior to 1986 
390 - Bedrock -- 

  *-Approximate depths and based on straight line interpolation between borings 

13.2.3. Foundation Deposits 

All borings encountered deep mine spoil deposits as the foundation material.  This is 
confirmed by historical information which also indicates the presence of extensive 
abandoned underground mines under the complex site.  The mine spoil deposit thickness 
below the toe of the dike along the south side of Scrubber Sludge Complex averages 
approximately 50 feet.   

A potential adverse effect of building the dike on the mined site would have been differential 
settlement of the embankments due to non-uniform consolidation of the mine spoil deposits.  
The information obtained during this exploration does not indicate that differential settlement 
of the dike structure has occurred. 
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13.2.4. Initial (Ponding Phase) Dike Materials 

The boring information confirms that the initial dike was constructed with mine spoil 
materials.  The dike material encountered in Borings STN-3 and STN-4 classified as plastic 
clay, which is a suitable material to construct dikes provided it is properly placed and 
compacted.  However, the dike material also contained sand lenses and fragment of coal, 
shale, sandstone and silt.  The standard penetration tests performed in this borings yielded 
N-values ranging from 2 to 33.  The wide range of N-values suggests that the dike was not 
constructed applying uniform compaction.  On the other hand, the few unusually high N-
values obtained indicate that undesirable large rock fragments and boulders were probably 
removed from the mine spoil material before using it to construct the dike.   

13.2.5. Impounded and Stacked Materials 

According to project documents, the complex received mostly gypsum during the ponding 
phase of the construction.  After 1996, the complex has received co-mingled CCB consisting 
mostly of gypsum and fly ash (see Table 2) from the three plant units, which means the 
stacking walls have been constructed using co-mingled byproducts.   

Commingling gypsum and fly ash complicates the design, construction and assessment of 
the stacking walls.  The engineering properties of fly ash are significantly inferior to those of 
gypsum.  Therefore, when the two materials are co-mingled their combined properties are 
highly dependent on the proportions of gypsum and fly ash making up the sludge used in the 
construction of the stacking walls.  Even if the proportions of the CCB materials in the sludge 
leaving the plant sluiced are known, the rim ditching method used to stack the sludge will 
cause the coarser and heavier particles to settle first while the finer material settles later at a 
different location of the stacking.  Therefore, when constructing stacking walls using the rim 
ditching method and co-mingled gypsum and fly ash require quality control testing of the 
material placement to confirm design assumptions.  There are no project documents for 
review showing quality control testing after the CCB was placed.       

13.3. Project Design 

13.3.1. Initial (Ponding) Dike 

The documents prepared to construct the initial dike for the ponding phase appear to be 
reasonably complete.  They were developed based on a geotechnical exploration that 
evaluated the sub-grade conditions and tested borrow areas for material to be used to 
construct the dike.  The documents specified the placement and compaction of the dike 
materials and construction of under-drain features to control seepage across the dike.  The 
documents provided for review were labeled “As Constructed”, presumably implying the dike 
was built as designed.   

13.3.2. Stacking Phase 

A September 30, 1993 preliminary design report appears to have been the basis to prepare 
the only set of drawings (dated October 1995) available for review that present information 
relative to the design of the stacking phase of the project.  Both sets of documents only 
provide basic information relative to the construction of different stages of the upstream 
method of stacking.   
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Building dikes over hydraulically placed gypsum and fly ash using the upstream method of 
construction requires detailed engineering analyses and design.  Performing stability analysis 
based on testing of the by-product engineering properties, such as shear strength, hydraulic 
conductivity and unit weight is essential in determining the geometrical configuration of the 
rim dikes (stack walls) required to attain a minimum factor of safety against failure.  Drawing 
10W4280-16 of the October 1995 drawings shows a typical cross-section with a trapezoidal 
outline of the rim dikes for each stage but provides no dimensions.  One critical dimension 
set by the stability analyses is the bottom width of the rim dikes.  When the rim dikes are 
constructed based on this width and attaining a prescribed minimum density, the location of 
the critical failure plane providing an adequate factor of safety is pushed toward the center of 
the ponds, behind the rim dikes.   

The stability analysis also assumes seepage will occur through the rim dike under certain 
conditions.  The seepage patterns are analyzed based on the hydraulic conductivity of the 
materials being stacked and the pool elevation maintained during the stacking process.  The 
main objective of the seepage analyses is to formulate methods to control seepage paths 
and reduce their impact on the stability of the rim dike exterior slopes.  In practice, under-
drain features are constructed within the exterior rim dikes in an attempt to control and lower 
the seepage before it surfaces along the exterior slopes.  Therefore, determining the 
hydraulic conductivity of the specific by-product material being stacked is critical to the 
design of stable dike slopes.  In this case, determining the permeability of stacked material is 
significantly more important because two different CCB materials are being co-mingled.   

No information documenting the different engineering analyses described above was 
available for review of the design of the Scrubber Sludge Complex.   

13.4. Project Construction 

13.4.1. Initial (Ponding) Dike 

The ponding dike appears to have been constructed according to the January 25, 1985 
drawings except for one deviation relative to the layout of the dike forming the south side of 
the East Pond.  The change in this layout included construction of the stilling pond currently 
adjoining the south dike of the East Pond and the east dike of the West Pond.  The original 
alignment of the East Pond south dike was modified by introducing two 90-degree bends, 
one toward the north and one toward the east, then following approximately the alignment of 
a deflector dike presumably constructed as part of the original layout of the ponding system.  
It is not known if the east dike was first built according to the 1985 drawings and then 
modified to the current alignment, or if it was built according to the current alignment to begin 
with.    
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According to “As Constructed” drawings, an internal drainage collection system was installed 
within the ponding dike by June 3, 1986.  It consisted of chimney drains, perforated collector 
pipe and finger drains.  Specifically, the system had a total of eighteen (18) finger drains with 
outlet elevations ranging from 449 feet to 468 feet.  Stantec was able to locate only two (2) of 
these finger drains in the field, one along the south slope of the West Pond and another on 
the south slope of the Stilling Pond.  Although no finger drain outlets were found near 
Borings STN-3, STN-4 and STN-5, the piezometric information obtained in these borings 
appears to indicate the internal drainage collection system in this area (where the borings 
were drilled) of the West Pond south dike is working properly. 

13.4.2. Stacking Dike  

The only information available for review relative to the construction of the stacking phase of 
the project is current topographic mapping of the complex.  Based on this information, the 
existing stacking dike layout and exterior slope configuration appears to be similar to what is 
shown on the October 1995 drawings.   

The current (second stage of the East and West Ponds) decant spillway systems are located 
in plan view approximately as shown on the 1995 drawings.  However, the corresponding 
outlet pipes emerge along the ponding dike slope, a few feet above the stilling pond normal 
pool elevation, whereas the 1995 drawings show the outlet pipes day-lighting within the 
stacking dike slope and then lying on the slope.  Records documenting the location and 
closure of the decant spillway system for the first stage of the stacking are not available for 
review.  Stantec engineers only found what is assumed to be the abandoned East Pond 
spillway outlet pipe protruding out of the initial (or ponding) dike near the northwest corner of 
the stilling pond.  The pipe was partially smashed, partially covered with concrete slabs and 
draining some water.   The abandoned West Pond spillway outlet could not be located in the 
field. 

Pipe penetrations through dikes impounding CCB slurry pose two significant potential 
problems: (1) If the pipes, or weirs leading to them, are not removed or properly plugged 
upon abandonment, they can become a source of leakage or even cause the loss of the 
impounded slurry; (2) If not properly constructed, the interface between the exterior pipe 
surface and the surrounding backfill material can become a seepage path that gradually 
erodes the backfill material and eventually causes large internal voids to form.  In this case, 
the location of the first stage spillway pipes is unknown, except for the outlet of one of the 
abandoned spillways.   

The spillway pipe penetrations occur in an area where the intermediate bench was observed 
to be extremely wet and soft, with active seeps (water ‘boils’) emerging at the surface.  The 
water ‘boils’ contained sediment which may indicate that seepage paths causing internal 
erosion have already developed in this area.  In view of all the conditions observed, a rock 
buttress was constructed along the toe of the slope to protect this area against slope failure 
until further testing, analyses and monitoring are performed.  Stantec is currently initiating 
efforts to find the abandoned spillway pipes. 

The October 1995 drawings show a typical under-drain detail and their location within the 
dike of the stacking phase of the project.  Verbal reports and outlet pipes observed in the 
field indicate that an under-drain feature was constructed near the toe of the dike, but no 
records documenting their installation were available for review.  During field 
reconnaissance, most of the outlet pipes were observed discharging little or no seepage and 
several were found to be damaged. 
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The use of under-drain features to control seepage, together with the slope configuration and 
placement and compaction of the stack walls (exterior rim dike), as determined by the 
engineering analyses and design of structures such as the Scrubber Sludge Complex, is 
critical to attain long term stability of the dike slope.  Gypsum and fly ash are cohesion-less 
materials extremely sensitive to seepage flow under increasing hydraulic head conditions.  In 
this case, the wet conditions observed throughout the lower portion of the slope and the 
disturbance (blowouts, slumps and sloughing) caused by these conditions, demonstrate that 
the design and/or construction of this feature are not providing the desired objective, i.e., 
long term slope stability.    

13.4.3. East Pond South Slope Slump 

The slump near the northeast corner of the stilling pond was discovered in February, 2009 
after dense Phragmites growth along the north bank of the stilling pond was mowed.  The 
slump appears to have occurred near an area where the depth of the pond is unusually 
deep.  At first, an attempt was made to repair the slump by constructing a rock buttress along 
the bank of the pond.  However, as the construction of the buttress was near completion, the 
top of the buttress started to move.  Slope inclinometers were installed in two borings 
advanced from the top of the buttress to determine the slip plane location.  The boring data, 
slope inclinometer information, hydrographic survey of the bottom of the pond and slope 
stability analyses were used to design a larger buttress.  

The slump described above, dense Phragmites growth - which is indicative of wet conditions 
- and irregular slope geometry along the north and west banks of the stilling pond suggest 
that the toe of the dike in these areas has marginal stability.  These areas should be 
maintained properly by keeping the Phragmites growth short to allow regular inspection of 
the surface conditions.    

13.5. Geotechnical Exploration and Engineering Analyses 

13.5.1. General 

There were no records available for Stantec’s review documenting engineering analyses that 
precedes the design of the dike or as-built conditions.  The engineering analyses provide 
criteria to design a stable dike configuration which is then presented in construction drawings 
and reassessed periodically during construction.  As-built drawings confirm that the design 
features, or modifications thereof made after reevaluating the original design, were duly 
constructed.   

In this case, as an example, the engineering analyses would have determined the width of 
the rim dike (stacking wall) of each stage that needed to be built with CCB material placed 
and compacted to a certain minimum density.  Design drawings would have shown the 
required minimum widths of the rim dike and as-built drawings would have recorded the 
actual widths.  The actual widths are critical information in developing representative 
subsurface profiles used in the stability analyses during assessment of current field 
conditions.  Trying to obtain sufficient information to configure the actual geometry of the 
stacking walls by performing a geotechnical exploration, after the dike has been built, is 
impractical or may dictate that conservative assumptions be adopted to proceed with the 
engineering analyses. 
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13.5.2. Instrumentation 

Piezometers readings taken over the course of last six (6) months (presented in Appendix E) 
indicate water levels within a borehole to be fairly consistent over time (with limited 
fluctuation).  However, the phreatic level obtained from piezometer readings, when plotted on 
dike cross-sections, does not follow a gradual descending pattern mirroring the dike slope.  
Instead, there are borings where the phreatic surface is higher than in borings advanced 
from a higher ground surface elevation, indicating the presence of perched subsurface water 
conditions.  Inclinometers installed within the boreholes recorded minimal to no movement of 
the slopes over past six (6) months (See Appendix E). 

13.5.3. Seepage Analysis 

Attempts to develop a model of total head distribution representative of field conditions were 
unsuccessful due to the unusual piezometric readings obtained as a result of the 
uncontrolled seepage.  If the piezometer readings are ignored and seepage analysis is 
performed strictly based on selected material properties and pool elevation, the analyses 
produces high total head distribution, which implies that under-drain features are necessary 
to control and lower the total head.  If one assumes that certain under-drain features were 
installed as suggested by the historical documentation and ignore the piezometer readings, 
the results of the analysis show that the total head distribution would still be high within the 
stacking dike, but would be significantly lower within the initial dike (ponding phase) where 
reportedly a more elaborate under-drain system was installed.   Table 19 presents a 
summary of total head measurements obtained from the different analyses and actual field 
measurements.   

Table 20 presents the computed factors of safety against piping.  Based on draft TVA design 
guidance, factors of safety against piping should be no less than four (4). However, the 
results from the seepage model show the factors of safety (against piping) to be ranging from 
1.0 to 3.0.  This indicates that the west pond and east pond dikes do not meet current criteria 
for preventing soil piping due to seepage. 

13.5.4. Slope Stability Analysis 

The stability of the dike was evaluated using two-dimensional limit equilibrium methods of 
analysis, assuming only static, long-term, drained conditions within the existing dike.  Slope 
stability analysis was performed for five (5) cross sections using shear strength parameters 
selected based on laboratory testing and assuming the phreatic line follows the piezometer 
levels observed during the exploration.  Due to the varying subsurface conditions, the cross 
sections used in the slope stability analysis may not be representative of the entire dike, both 
in terms of material properties as well as seepage conditions.  Predictably, the slope stability 
calculations produced factors of safety against sliding ranging widely from 1.1 to 4.7.  
Accepted criteria for long-term stability require a factor of safety of at least 1.5. 

13.6. Future Use of Facility 

The existing facility slopes are marginally stable due to uncontrolled seepage through the 
dike walls.  Attempting to control the seepage to attain acceptable long-term stability 
conditions and continue expanding the facility as planned is not practical.  As the stacking is 
elevated, the higher slurry pool will cause the head pressure driving the seepage to increase 
and the uncontrolled seepage will create new wet and soft areas.  Based on the conditions 
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observed to date, the uncontrolled seepage will eventually result in slumping, sloughing or 
failure of the slope unless continuing and costly repair measures such as extensive rock 
lining and large buttresses are constructed.  Therefore, continuing to develop the facility as 
currently planned is not recommended. 

The existing facility can continue to be operated for a few years and receive additional CCB 
material from the plant provided temporary repair and maintenance measures continue to be 
applied, the stability of the dike slopes is monitored on a regular basis and the expansion 
design of the facility is modified.  Based on recent mitigation work performed, the anticipated 
repair work will consist of armoring wet and soft exterior dike surfaces and possibly 
constructing additional rock buttresses if new significant slumps develop.  The surface 
drainage conditions need to be continually improved to protect and allow proper inspection of 
dike surfaces and direct surface runoff to the stilling pond.  Proper maintenance of all 
surfaces is also required to allow proper inspection of the dike surfaces. 

Temporary continued use of the facility will still require elevating the stacking and the 
associated higher pool and hydrostatic pressure will result in further uncontrolled seepage.  
Therefore, the design of the temporary development of the facility should reduce uncontrolled 
seepage by shifting the next stage of the stacking toward the center of the pool.  Internal 
drainage features installed within the temporary stacking should collect seepage and direct it 
to surface ditches that drain the flow to areas of the existing slopes that are protected against 
surface erosion.  Improved seepage control will reduce cost of repairs required to stabilize 
wet and soft surface areas.   

The geometrical configuration of the temporary stacking should be designed with slopes that 
reduce the area that eventually needs to be capped with soil and vegetation before closure 
while providing the anticipated storage capacity.  Flatter slopes would reduce the area that 
needs to be capped for closure purposes and provide acceptable stability.  Conversely, the 
slopes should be sufficiently steep to provide the anticipated storage capacity. 

The stability analyses and design of the closure will probably require dewatering of the 
complex.  The most effective way to attain long term stability of the abandoned structure will 
be to reduce the seepage affecting the exterior slope of the rim dikes.  Specific dewatering 
measures should be formulated in conjunction with the design of the temporary stacking.  

13.7. Conversion to Dry Storage Operation 

Based on the existing conditions of the East and West Pond dike and in order to provide for 
the continued operation of the Paradise Fossil Plant with no disruption of scrubber sludge 
storage, Stantec recommends that the existing Scrubber Sludge Complex be closed and 
abandoned by TVA and simultaneously a new landfill facility be designed, permitted and 
constructed.  If implemented correctly and with proper timing, this conversion process can be 
completed without impacting the ongoing power generation operations.   

The recommended parallel and sequential tasks are presented in Table 37. 
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Table 37. Recommended Solution* 

Time Frame (year) Structure 
From To Existing Facility New Landfill 

Aug, 2009 Dec, 2009 Closure Design (60%) Siting Study 
Jan, 2010 Dec, 2011 Design (100%) and Permitting Design (100%) and Permitting
Jan, 2012 Dec, 2013 Preparations for Closure Construction of First Cell 
Jan, 2014 Jan, 2014 Begin Closure Begin Landfill Operations 
* Dates provided here are approximate. Actual dates will slightly vary 

The new facility to store the scrubber sludge in a dry manner would be a landfill, where the 
byproduct material is placed and distributed with conventional earthwork equipment such as 
trucks and dozers.  While this option will have a relatively significant construction cost, it can 
be configured for a long life and can be operated in a manner that virtually eliminates the risk 
of an embankment breach type failure. 

Provided the planned schedules are adhered to, the construction of the new landfill storage 
facility and the closure of the existing facility will not have any impact on the continued 
operation of power generation at the Paradise Fossil Plant.  Coordination between the 
closure of the existing byproduct storage facility and the implementation of the new facility, 
assuming a conservative project critical path schedule, should reduce the risk of impacting 
power generation to an acceptable low level. 

13.8. Undrained Shear Strength Analysis 

It is also recommended that undrained shear strength analysis be performed for cross 
section CC' (East Pond South Slope) and cross section DD' (East Pond East Slope).  The 
results of undrained shear strength should be provided as an addendum to Phase 2 
geotechnical report. 

14. Closure 

The recommendations presented herein are based on information gathered (from various 
sources) using that degree of care and skill ordinarily exercised under similar circumstances 
by competent members of the engineering profession.  Subsurface profiles are generally 
based on straight line interpolation between borings and no warranties can be made 
regarding the continuity of subsurface conditions between the borings.  The recommended 
solution presented herein is based on certain assumptions and should be used for 
conceptual and preliminary planning purposes only.  Final design for existing wet stack and 
new landfill has not been performed at the time of this writing. The results of final design may 
require some of the assumptions and conclusions presented here to be altered.  In no case 
should this document be used for construction of the project. 
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Paradise  Fossil Plant – Summary of FY 2008 Inspection Report 
 
The Paradise Fossil Plant has multiple run-off ponds, surge basins, ash ponds, disposal 
stacks, and dredge cells.  A summary of each area is provided below. 
 
REDWATER PONDS (Nos. 1, 2, 3, 4 & 5)  
 
There are five red water ponds which collect run-off from various disposal sites and plant 
storm water.  These are collection points to allow for detention.  Red water ponds 1 and 
2 are pumped to Slag Pond #2 that discharges to a stilling pond and through a permitted 
discharge point.  Red water ponds 3, 4, and 5 drain to red water pond #1 or another ash 
disposal pond (Jacobs Creek Fly Ash Pond) with is then discharged through another 
permitted discharge point.   
 
Recommendations focused on cleaning out ponds and some erosion and sediment 
clean-up.  A slough of the internal slope of red water pond #2 had been repaired and 
was in good condition but was to be monitored by the site. 
 
COAL YARD RUNOFF PONDS (Nos 1,2, and 3) 
 
There are three coal yard runoff ponds.  These ponds collect runoff from areas of coal 
storage and then drain to either red water pond #1 or #2. 
 
Recommendations focused on cleaning out ponds 
 
SLAG AREAS 2A, 2B and STILLING POND 
 
Slag ponds 2A and 2B receive sluiced slag from the plant.  The bottom ash settles 
shortly after the sluice pipe and is reclaimed by Reed Minerals to sale.  Water from these 
ponds enter a stilling pond that discharges thorough a permitted discharge point.  Pond 
2A is excavated below grade.  Slag Pond 2B is a dike built from ash material from 
several years back in the plant life.  The major area of ash material for dike construction 
is the north end of the pond back to the southeast end of the pond (as the Stilling Pond 
Area) along the Green River side.  This dike area appears to be stable and did not 
exhibit any notable changes. 
  
Survey control points are set along exterior slope of slag pond 2B adjacent to the Green 
River.  The recommendations state that these control points be monitored for indication 
of slope movement. 
   
SLAG DISPOSAL AREA (Not an active sluicing pond) 
 
The slag disposal area is located southeast of the powerhouse.  The slag in this area 
was placed here by the plant during its early operations and is currently being reclaimed 
for commercial use by Reed Minerals.  The area contains a small surge pond to collect 
runoff and a larger area, called the Beaver Pond, which discharges over a spillway and 
down a rip rap channel into Jacobs Creek.  The rip rap  was in good condition.  There 
was no beaver dam present at time of inspection.  At the time of inspection, no water 
was being discharged.  The surge pond was cleaned out this year. 
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The banks appear to be stable with a good vegetative cover on them.  The redwater 
seeps identified in earlier reports along the southwest dike in this area are still present.  
Some of the red water seeps continue to have growing deposits of material.  The erosion 
gully located at the end of the southwest dike and just north of an existing culvert, was 
not visible. 
 
A closure plan is currently being developed for this area. 
 
The southeast dike of the Beaver Pond along Jacob’s Creek, had noticeable erosion.  
The erosion was about 200 feet in length along the toe of the slope. The depth was 
about 2 to 3 feet.  The erosion has caused trees to fall with the root ball still intact.  
 
The recommendations focused on erosion control/repairs and monitoring of existing 
seeps from the disposed material. 
 
JACOB’S CREEKFLY ASH POND (Active) 
 
This area is located southeast of the powerhouse.  Fly ash is sluiced into the northern 
portion of the original pond.  One of the sluice lines was underwater while the other lines 
were flowing well.  Water flows through a dike breach in the southwest portion of the ash 
pond then into the Fly Ash Pond Extension (the new ash disposal area).  
 
Flow is uniform and non-eroding through the ash pond.  Rip rap in the breach and 
channel were in good condition.  After the ash settles out, the water flows into a stilling 
pool in the northeast portion of the pond through a divider dike with a floating boom.  
Carbon dioxide is injected into the water at the boom.  The wooden platform for access 
to the carbon dioxide lines and water sampling is in need of repairs.  Floor boards and 
handrails are broken.  Water is then discharged through three 48” standard spillways to 
Jacob’s Creek. 
 
The dike slopes have established vegetation.  The road on top of the dike had a good 
crushed stone surface.  All exterior dikes appear to be in good condition with no visible 
signs of instability. 
 
Recommendations focused on routine maintenance and erosion control.  Repairs of 
access walkways and platforms for CO2 system and the stilling pond discharge pipes 
were also recommended.   
 
SCRUBBER POND (Active) 
 
This pond is located in the southwest corner of the TVA reservation.  Scrubber sludge is 
sluiced into the northern end of the pond and stacked by the rim ditch method.  Water is 
discharged from the scrubber pond to a settling pond by vertical spillways.  The stilling 
pool water discharges from the stilling pool through a vertical spillway into a ditch that 
empties into the Jacob’s Creek Fly Ash Pond a half mile away.  
 
The discharge pipes from the scrubber pond to the settling pond appear to be in good 
condition.  The standard spillway out of the stilling pool was in good condition.  The final 
clarification pond had been cleaned out and cattails removed from a portion of the bank 
last year.  A saddle dike had been constructed at the south end of the Scrubber Pond 
area to prevent water and scrubber sludge from flowing to adjoining property. 
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The remainder of the area appears stable with a good vegetative cover and did not 
exhibit any notable changes since the previous inspection.  Area drains and underdrain 
systems have been placed at the southeast portion of the dike and appear to be working 
as designed. HED finished seeding and strawing this portion of the dike last year.   No 
signs of erosion were present.  The underdrain ditch needs to be cleaned out and 
graded to drain to prevent flow over the road. 
 
Recommendations included general Best Management Practices for erosion control. 
 
WEST DREDGE CELL (Inactive)  
 
This area, located just east of the Scrubber Pond was constructed to accept dredged 
ash.  No material has been dredged into the cell.  Runoff is collecting in the cell because 
riser boards were installed in the spillway.  At time of inspection, water was flowing 
through the spillway into the drainage ditch.    
 
The dikes appear stable and did not exhibit any notable changes since the last 
inspection.  All exterior slopes have an excellent vegetative cover.  The erosion 
observed in the previous inspection at the southeast end of the pond was still present.  
The erosion gully observed in the previous inspection at the southwest end of the pond 
was still present, but does not appear to have worsened.  As noted in the last two 
inspections there is an erosion gully in the corner of the dike, east of the spillway.  The 
gully is about 55 feet long with an 12 feet by 12 feet rectangular shape at the top of the 
slope with 24” to 36” depth reducing to 8 feet by 24” depth near the bottom.  The erosion 
does not appear to have worsened. 
 
Recommendations included general Best Management Practices for erosion control and 
repairs. 
 
EAST DREDGE CELL (Inactive) 
 
This area is located just south of the medium and coarse Coal Wash Refuse Area.  This 
cell was also constructed to accept dredged ash.  The spillway appeared to be in good 
condition.  The discharge pipe was clear of obstructions but had a large eroded hole 6’ 
long, 3.5’ wide by 3’ deep at the end of the pipe.  This hole has revegetated and appears 
to be in stable condition.  The dikes in this area appear to be stable.  The tops of dike 
are in satisfactory condition, although some vegetation has established itself over the 
area.  Removal of vegetation is not warranted at this time.  The dredged ash was 
seeded in 2002; vegetation is good south of the discharge structure and is improving 
north of the discharge structure. 
 
The erosion ditch beside the armored ditch at the northeast corner of the dike, caused 
by runoff bypassing the armored ditch, is now over 4 feet deep, eight feet wide and one 
hundred feet long.  The drainage ditch has had rip rap put in and has good vegetation 
established and seems to have stabilized. 
 
Recommendations included general Best Management Practices for erosion control and 
repairs. 
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MEDIUM AND COARSE COAL WASH REFUSE STACK (Inactive due to Coal Wash 
Plant Closure ~3 years ago) 
 
The area appeared to be covered in accordance of the design drawings.  The areas 
which were at or above the final stacking configuration were compacted and have good 
vegetative cover.  Runoff from the east side is directed by the berm ditches to a 
perimeter ditch.  The perimeter ditch discharges into the collection ditch for Redwater 
Pond #4 on the west side and Redwater Pond #3 on the north side.  A good vegetative 
cover has been established in the southeastern portion of the area; however, significant 
erosion ditches exist along the north side of the stack.  
 
Recommendations included general Best Management Practices for erosion control and 
repairs. 
 
COAL WASH FINES POND #2 (Inactive) 
 
Fines Pond #2 is located in the northwest portion of the plant properties.  This area is 
adjacent to the railroad and on the north side of the plant access road.  The original 
pond was completed in the late fall of 1987.  The top of the original dike was at elevation 
455.  The plant raised the dike to approximately elevation 465 in 1990, and subsequently 
sluiced fines to this elevation.  This area has not been active as a sluicing operation 
since Fines Pond #3 began operation in October 1992.  In recent inspections the plant 
has placed coal fines into this area and spread it out over the area. 
 
All of the dikes in this area appeared stable and in good condition.  The west dike has 
been noted in previous inspections to have sparse vegetation.  The vegetative cover is 
now improving. 
 
Recommendations included general Best Management Practices for erosion control and 
repairs. 
 
COAL WASH FINES POND #3 (Inactive due to Coal Wash Plant Closure ~3 years 
ago - Plant is currently reclaiming this material to burn for power production) 
  
Fines Pond #3 is located northwest of Fines Pond #2.  The first lift was completed in 
October 1992 and all sluicing was diverted from Fines Pond #2 to this area.  The latest 
lift was finished in September 1999, and the sluice discharge was changed from the east 
to the west end of the pond. The discharged point was moved from the west end to the 
east end.  The discharge structure flows into a rip rapped ditch that flows into Fines 
Pond #2 and then into the stilling pool.  The dike was constructed around the cemetery 
to the north of this area to protect it.   
 
All dikes in this area appear to be stable but have some seepage.  There is little grass 
on the slopes.  Several of the new culverts that drain the berm ditches were put in high 
and do not drain.  This year HED regraded the slopes and filled in all the eroded areas.   
 
A slide 29.5 feet long and 10.3 feet high developed the first week of May, 2000 in an 
area that was seeping.  This was repaired in 2001 utilized rip rap and under drains which 
allows controlled seepage while stabilizing the slope.  This area continues to seep but is 
stable.  
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Existing seeps/wet areas adjacent to the cemetery were inspected.  They are of equal 
elevation and cover a distance approximately 200 feet long.  At the time of this 
inspection, all seeps were not flowing.  All six areas continue to exist.  
 
Recommendations included general Best Management Practices for erosion control 
/repairs, reseeding slopes, and lowering of drains under the berms to eliminate standing 
water. 
 
BORROW AREAS 
 
HED worked this year to close the borrow area beside the cemetery and construct a 
sediment pond to protect the cemetery from water and sediment runoff.   HED also 
worked to close the borrow area northwest of the Fines Pond #3.  HED regraded the 
slopes and graded the floor to drain to a sediment pond built to control water runoff.  
Both of the borrow areas have  good vegetation.   
 
The plant is now burning the coal fines to produce power.  HED is hauling the fines to a 
separate pile beside the coal pile.  They have removed material to a depth of about 35 
feet from Fines Pond #3.   
 
Recommendations included general Best Management Practices for erosion control 
/repairs, reseeding slopes, and removal of sediment from the sediment ponds. 
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Introduction
 
The waste disposal areas at Paradise Fossil Plant (PAF) were inspected for dike structural stability 
on November 6 and 7, 2007.  The inspection was performed by Chris Hensley of Fossil Engineering 
Design Service.  The previous annual inspection was conducted on October 25 and 26, 2006. 
 
The results of the annual stability inspection are listed below according to their location within the 
Paradise Fossil Plant Boundaries.  A location map is attached with arrows showing directions of the 
pictures taken. 
 
Slag Areas 2A, 2B, and Stilling Pond 
 
Boiler slag is sluiced into the south end of area 2A and is reclaimed by Reed Minerals as part of a 
TVA marketing strategy.  The water elevation appeared to be approximately 24 inches from the top 
of the dikes.  The bottom ash drops out quickly and is removed by Reed Minerals (Picture 1).   
 
The sluice water then flows into 2A through a series of dike baffles then into pond 2B through pipes 
and around a series of floating baffles to lengthen the settling time.  A floating pump station has 
been placed at the north end of pond 2B to fill water trucks.  The sluice water enters the north end of 
the stilling pond through a concrete flume (Picture 2).  The flume appeared to be in fair condition.  
However, large cracks were noted in the upstream side of the flume (Picture 3).   We, recommend 
the plant to clean the cracks and install a water tight grout in these cracks to keep water from 
freezing and causing more damage.  Water was flowing freely into the stilling pond. The water 
discharges through three standard spillways into the Green River or is pumped to the Jacob’s Creek 
Ash Pond.  One pump was operating at the time of inspection.  All three spillways were operating at 
the time of inspection.  Last year’s inspection noted the last spillway had a walk board from the bank 
(Picture 4).  This year the walk board was under water.  It is a safety hazard and should be removed. 
 A permanent walkway may be installed to this spillway.  The access gate was locked at the 
discharge point of the spillways.  However, the area had been mowed so a close observation of the 
channel was possible.  There was no visible evidence of erosion in the channel and the channel was 
well vegetated.   
 
There is additional water coming into the stilling pond from the south end via 30” & 42” concrete 
pipes.  This water is from sumps, storm water pipes and dewatering pumps in construction areas.  At 
the time of inspection these pipes were under water.     
 
The dikes appear to be stable and did not exhibit any notable changes since the last inspection.  
The interior slopes of the dikes have a good vegetative cover and mowed.  There was an access 
walkway built over the outlet end of the pipes into Area 2B.  This walkway is associated with the 
truck water loading operation.   
 
Redwater Ponds (Nos. 1, 2, 3, 4 & 5) 
 
Redwater Pond  #1  
Redwater Pond #1 (RW #1) is located southeast of and adjacent to “Slag Pond 2B” and “Slag Stilling 
Pond”.  Considerable repairs, cleanout and bank reconstruction have been performed by HED to try 
to return the pond to its original configuration (Picture 5).  The current water depth is approximately 4 
feet.  The northern rip rap bank repaired in June of 2005 seems to be in good condition.  A rip rap 
barrier has been added to the west side of the sewage treatment plant and appears to have 
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stabilized the bank as designed.  All pumps, slopes, dikes and discharge structures appear to be 
working.  Recently the plant has repaired the stairs down to the walk boards to the pump platforms.  
Water collected in Redwater Pond #1 is pumped into the Slag Pond.  At this time the pond water 
elevation was low so the pumps were not running.  Two additional diesel pumps are kept at the pond 
to supplement the electric pumps so the pond’s NPDES permit is not violated.   
 
Redwater Pond #2 
Redwater Pond #2 (RW #2) is located northwest of and adjacent to Slag Ponds 2A & 2B.  The water 
from RW #2 is pumped from the center of the pond and discharged into the northwest end of Slag 
Pond 2B.  The water level was higher than the 72” pipe.  The upstream Storm Water and Coal Yard 
Drainage Pond #1 drains into RW #2 via this 72” pipe.  Coal Yard Drainage Pond #2 drains into RW 
#2 via a 12” overflow pipe during storms. The sloughs near the 72” pipe have been repaired and 
seem to be stable (Picture 6).  A rock dike is in place west of the pump station to prevent silt from 
entering into the pumps.  The four redwater seepage areas observed in past inspections were not 
found.  However, the flowing sound of the redwater seeps was present.      
 
Redwater Pond #3 
Redwater Pond #3 (RW #3) is a settlement pond and is located southwest of the powerhouse and 
along the south side of the county road (Picture 7).  This pond collects the runoff and sediment from 
the medium and coarse Coal Wash Refuse Areas as well as decanted water from RW #4.  RW #3 
normally discharges to RW #1 via a junction box arrangement at the discharge from RW #5.   
Otherwise, there are emergency over flows from RW #3 into a 60” drain to Jacobs Creek Ash Pond. 
This overflow is made of 3 - 36” pipes that go under the road and into a transition box.  They were 
clear at the time of the inspection.  The transition box has sediment about 18” deep that needs to be 
cleaned out (Picture 8).  The grout around the three 36” pipes is falling out and needs to be 
regrouted around the pipes at the transition box (Picture 9).  In the first pipe closest to the county 
road there is a slit 4” long in the pipe about 4’ from the transition box that needs to be repaired 
(Picture 10).   
 
Now that the pond has been cleaned out the operation of RW #3 has changed.  The non-emergency 
discharge from RW #3 to RW #1 (via the junction box at RW#5) has a manual valve contained within 
the discharge structure. This valve has closed for several years due to the sediment build up in 
RW#3.  At the time of this inspection the valve was open; HED had completed the cleaning out of 
the pond in 2005.  It remains in good condition since the cleanout.  
 
Redwater Pond #4
Redwater Pond #4 (RW #4) is a surge/sediment pond located east of the medium and coarse Coal 
Wash Refuse Area.  This is a surge pond that settles out the fines before they reach RW #3.  This 
surge pond was designed to drain via an eight inch pipe and an open rip rap ditch beside the road to 
RW #3.  The eight inch pipe was clear of debris (Picture 11).  The road beside this pond has been 
cleaned of sediment.  The southwest side of this pond has been reconstructed reseeded, but no 
vegetation has established.  The inlet pipe from the coarse and medium stack has erosion present 
(Picture 12).  The inlet should have rip rap placed to fill in the erosion and protect the bank slope 
around the pipe.  An erosion ditch was noticed about 60 feet from the inlet pipe in the west side of 
the Coal Wash Refuse Area (Picture 13).  This erosion should be repaired before it worsens.  RW #4 
has an emergency overflow for runoff that exceeds the 10 year - twenty-four hour rainfall event.  It 
drains directly to the Jacob’s Creek Fly Ash Pond.  The depth of water is now approximately 1 foot.  
  
Redwater Pond #5
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Redwater Pond #5 (RW #5) is located south of the powerhouse, east of the truck coal dumping area 
and west of the limestone storage area.  It is a surge pond designed to give the Redwater Pond #1 
pumps time to lower the water level.  An overflow structure drains runoff exceeding the 10 year - 
twenty-four hour rainfall event directly to Redwater Pond #1.  All water collected in Redwater Pond 
#5 drains to Redwater Pond #1 via a gravity drain and no water should be held in Redwater Pond 
#5.  At time of inspection the discharge structure could not be found for the cattails around the 
structure (Picture 14). Water was standing in the east end of the pond (Picture 15).  We recommend 
cleaning out this pond. 
 
Coal Yard Runoff Pond #1
Coal Yard Runoff Pond #1 (CYRP #1) is located north of and across the plant access road from the 
Coal Wash Plant.  This is a surge/sedimentation storm water runoff pond that delays runoff to RW 
#2.  Water and sediment is collected in the pond and the decanted water is discharged through a six 
inch hole cut in the side of the stand pipe.  This hole is not configured per the original design 
drawing in size, or elevation but is doing a fair job.  A rip rap dike was built to keep the coal fines 
away from the discharge point.  At the time of this inspection, a portion of this dike had been 
removed due to the amount of fines that had accumulated.  The coal fines are building up at the end 
of the ditch (Picture 16).  These fines should be cleaned out before blocking the stand pipe. 
 
Coal Yard Runoff Pond #2
Coal Yard Runoff Pond #2 (CYRP #2) is located southwest of and across an access road from 
Redwater Pond #2.  This pond was designed as a storm water sedimentation pond and all water 
from this pond is pumped to Slag Pond 2A.  This pond was cleaned out last year and a rock check 
dam built at the westside of the platform to keep fines from entering the pumps (Picture 17). There 
are two pumps on the platform. 
   
Coal Yard Runoff Pond #3
Coal Yard Runoff Pond #3 (CYRP #3) is located south of the coal transfer complex and north of the 
access road.  This pond can discharge by gravity to or be pumped to RW #1.  The inner banks of the 
basin seem to be well vegetated and are stable.  At time of inspection the water level in this pond 
was high due to the amount of sediment.  This pond should be cleaned out (Picture 18).  The 
emergency overflow in past has been blocked or modified to the point that it does not operate, 
however the water level was high this year so the emergency overflow had water running into it 
(Picture 19). 
 
Slag Disposal Area
 
The slag disposal area is located southeast of the powerhouse.  The slag in this area was placed 
here by the plant during its early operations and is currently being reclaimed for commercial use by 
Reed Minerals.  The area contains a small surge pond to collect runoff and a larger area, called the 
Beaver Pond, which discharges over a spillway and down a rip rap channel into Jacobs Creek.  The 
rip rap appears to be in good condition.  There was no beaver dam present at time of inspection.  At 
the time of inspection, no water was being discharged.  The surge pond was cleaned out this year. 
 
The entrance road to the slag disposal area had signs of erosion.  The silt fencing along Jacob’s 
Creek was torn down.  New silt fencing should be installed to protect Jacob’s Creek. 
The banks appear to be stable with a good vegetative cover on them.  The redwater seeps identified 
in earlier reports along the southwest dike in this area are still present.  Some of the red water seeps 
continue to have growing deposits of material.  The erosion gully located at the end of the southwest 
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dike and just north of an existing culvert, was not visible. 
 
A closure plan is being developed for this area (Picture 20). 
 
The southeast dike of the Beaver Pond along Jacob’s Creek, had noticeable erosion.  The erosion 
was about 200 feet in length along the toe of the slope. The depth was about 2 to 3 feet.  The 
erosion has caused trees to fall with the root ball still intact.  
 
Jacob’s Creek Fly Ash Pond
 
This area is located southeast of the powerhouse.  Fly ash is sluiced into the northern portion of the 
original pond.  One of the sluice lines was underwater while the other lines were flowing well (Picture 
21).  Water flows through a dike breach in the southwest portion of the ash pond then into the Fly 
Ash Pond Extension (the new ash disposal area).  
 
Last year HED hauled and pushed material into the pond.  The work cleared some of the vegetation 
off of the dike along the county road.  Since last year, HED repaired the dike and seeded and 
strawed the slope.  This slope had good vegetative cover (Picture 22).     
 
Flow is uniform and non-eroding through the ash pond.  Rip rap in the breach and channel were in 
good condition.  After the ash settles out, the water flows into a stilling pool in the northeast portion 
of the pond through a divider dike with a floating boom.  Carbon dioxide is injected into the water at 
the boom.  The wooden platform for access to the carbon dioxide lines and water sampling is in 
need of repairs.  Floor boards and handrails are broken.  Water is then discharged through three 48” 
standard spillways to Jacob’s Creek (Picture 23). 
 
The spillway structures appear to be operating properly.  All three outlets appeared to be 
discharging equally at the time of this inspection.  The rip rap at the spillway outlets appeared to be 
in good condition.  There is a stairway for access from the top of dike to the discharge pipes and the 
three new monitoring boxes above the pipes (Picture 24).  The stairway is unsafe and is in need of 
major repairs or replacement (Picture 25).  The dike slopes have established vegetation.  The road 
on top of the dike had a good crushed stone surface.  All exterior dikes appear to be in good 
condition with no visible signs of instability. 
 
The scrubber project added a new ditch from the scrubber settling pond to this pond for the scrubber 
discharge.  At the time of inspection there was no water in the ditch and appeared that the scrubber 
discharge pipes from the settling pond were still being used.  (Note: There was some scrubber 
material in this pond at the end of the ditch).  
 
Scrubber Pond 
 
This pond is located in the southwest corner of the TVA reservation.  Scrubber sludge is sluiced into 
the northern end of the pond and stacked by the rim ditch method.  Water is discharged from the 
scrubber pond to a settling pond by vertical spillways.  This year a design for new vertical spillways 
was produced and installed as designed (Picture 26).  The stilling pool water discharges from the 
stilling pool through a vertical spillway into a ditch that empties into the Jacob’s Creek Fly Ash Pond 
a half mile away.   
The discharge pipes from the scrubber pond to the settling pond appear to be in good condition.  
The standard spillway out of the stilling pool was in good condition.  The final clarification pond had 
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been cleaned out and cattails removed from a portion of the bank last year.  A saddle dike had been 
constructed at the south end of the Scrubber Pond area to prevent water and scrubber sludge from 
flowing to adjoining property. 
 
The remainder of the area appears stable with a good vegetative cover and did not exhibit any 
notable changes since the previous inspection.  Area drains and underdrain systems have been 
placed at the southeast portion of the dike and appear to be working as designed. HED finished 
seeding and strawing this portion of the dike last year (Picture 27).   No signs of erosion were 
present.  The underdrain ditch needs to be cleaned out and graded to drain to prevent flow over the 
road. 
 
West Dredge Cell
 
This area, located just east of the Scrubber Pond was constructed to accept dredged ash.  No 
material has been dredged into the cell.  Runoff is collecting in the cell because riser boards were 
installed in the spillway.  At time of inspection, water was flowing through the spillway into the 
drainage ditch (Picture 28).    
 
The dikes appear stable and did not exhibit any notable changes since the last inspection.  All 
exterior slopes have an excellent vegetative cover.  The erosion observed in the previous inspection 
at the southeast end of the pond was still present.  The erosion gully observed in the previous 
inspection at the southwest end of the pond was still present, but does not appear to have 
worsened.  As noted in last two inspections there is an erosion gully in the corner of the dike, east of 
the spillway.  The gully is about 55 feet long with an 12 feet by 12 feet rectangular shape at the top 
of the slope with 24” to 36” depth reducing to 8 feet by 24” depth near the bottom.  The erosion does 
not appear to have worsened. 
 
East Dredge Cell
 
This area is located just south of the medium and coarse Coal Wash Refuse Area.  This cell was 
also constructed to accept dredged ash (Picture 29).  The spillway appeared to be in good condition. 
 The discharge pipe was clear of obstructions but had a large eroded hole 6’ long, 3.5’ wide by 3’ 
deep at the end of the pipe.  This hole has revegetated and appears to be in stable condition.  The 
dikes in this area appear to be stable.  The tops of dike are in satisfactory condition, although some 
vegetation has established itself over the area.  Removal of vegetation is not warranted at this time.  
The dredged ash was seeded in 2002; vegetation is good south of the discharge structure and is 
improving north of the discharge structure. 
 
The erosion ditch beside the armored ditch at the northeast corner of the dike, caused by runoff 
bypassing the armored ditch, is now over 4 feet deep, eight feet wide and one hundred feet long.  
The drainage ditch has had rip rap put in and has good vegetation established and seems to have 
stabilized. 
 
Ditches, rutting and erosion gullies all have established vegetation and no changes. 
 
 
 
 
Medium and Coarse Coal Wash Refuse Stack
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The area appeared to be covered in accordance of the design drawings.  The areas which were at 
or above the final stacking configuration were compacted and have good vegetative cover (Picture 
30).  Runoff from the east side is directed by the berm ditches to a perimeter ditch.  The perimeter 
ditch discharges into the collection ditch for Redwater Pond #4 on the west side and Redwater Pond 
#3 on the north side.  A good vegetative cover has been established in the southeastern portion of 
the area; however, significant erosion ditches exist along the north side of the stack (Picture 31).  
 
Coal Wash Fines Pond #2 
 
Fines Pond #2 is located in the northwest portion of the plant properties.  This area is adjacent to the 
railroad and on the north side of the plant access road.  The original pond was completed in the late 
fall of 1987.  The top of the original dike was at elevation 455.  The plant raised the dike to 
approximately elevation 465 in 1990, and subsequently sluiced fines to this elevation.  This area has 
not been active as a sluicing operation since Fines Pond #3 began operation in October 1992 
(Picture 32).  In recent inspections the plant has placed coal fines into this area and spread it out 
over the area. 
 
All of the dikes in this area appeared stable and in good condition.  The west dike has been noted in 
previous inspections to have sparse vegetation.  The vegetative cover is now improving. 
 
The stilling pond for the coal wash fine ponds was at high water level.  The walkway out to the 
pumps needs four of the floats under it replaced (Picture 33).  
 
Coal Wash Fines Pond #3 
 
Fines Pond #3 is located northwest of Fines Pond #2.  The first lift was completed in October 1992 
and all sluicing was diverted from Fines Pond #2 to this area.  The latest lift was finished in 
September 1999, and the sluice discharge was changed from the east to the west end of the pond. 
The discharged point was moved from the west end to the east end.  The discharge structure flows 
into a rip rapped ditch that flows into Fines Pond #2 and then into the stilling pool (Picture 34).  The 
dike was constructed around the cemetery to the north of this area to protect it.   
 
All dikes in this area appear to be stable but have some seepage.  There is little grass on the slopes. 
 Several of the new culverts that drain the berm ditches were put in high and do not drain.  This year 
HED regraded the slopes and filled in all the eroded areas (Picture 35).  They have tried twice to 
seed and establish vegetation on the slopes with no success.    
 
A slide 29.5 feet long and 10.3 feet high developed the first week of May, 2000 in an area that was 
seeping.  This has been fixed and appears to be working.  An area approximately 400 feet long was 
excavated, an underdrain installed, and rip rap placed to stabilize this area of the dike.  The fix was 
completed by February 23, 2001.  This area continues to seep but appears to be stable.  
 
Six seeps/wet areas were found adjacent to the cemetery.  They are of equal elevation and cover a 
distance approximately 200 feet long.  At the time of this inspection, all seeps were not flowing.  All 
six areas continue to exist.  
 
The repaired rip rap ditch east of the cemetery is in good shape.   
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HED worked this year to close the borrow area beside the cemetery and construct a sediment pond 
to protect the cemetery from water and sediment runoff.  This sediment pond needs to be cleaned 
out of sediment for drainage (Picture36).  HED also worked to close the borrow area northwest of 
the Fines Pond #3.  HED regraded the slopes and graded the floor to drain to a sediment pond built 
to control water runoff (Picture 37).  Both of the borrow areas has good vegetation.   
The plant is now burning the coal fines to produce power.  HED is hauling the fines to a separate 
pile beside the coal pile.  They have removed material to a depth of about 35 feet from Fines Pond 
#3.   
 
Last year an erosion and sediment control plan was issued by Engineering Design Services in 
response to an Environment Audit finding.  All of the erosion control plan work has been completed 
and in good condition. 
 
Recommendations: 
 
• Mow grass and remove small trees and brush from all dike slopes.  Pull up all trees and 

compact soil back in the holes.  
• Maintain all dike roads for all weather travel to facilitate the required shift visual inspections 

and routine O&M activities. 
• Monitor the exterior dike slopes for seepage, wet or soft spots or animal burrowing, etc. and 

notify Engineering Design Services of any changes. 
• Monitor the survey controls installed on the exterior dike slope of Area 2B slag pond adjacent 

to Green River for any indication of slope movement. 
• Remove the sediment from the transition box at RW #3 discharge pipes to Jacob’s Creek Ash 

Pond so that flow does not become inhibited during periods of heavy rainfall.  
• Regrout the three 36” pipes into the transition box.  Remove sediment from around the pipes 

and repair the 4 inch slit in the first pipe closes to the county road. 
• Remove fines from all of the coal yard drainage basins and all of the redwater ponds, 

especially RW #1, #2, #3 & #4 ponds.  
• Clean out Redwater #5 so water is not standing in this pond. 
• Check the cemetery seepage weekly and report any increases to; John Albright at 423/751-

3981 or Lynn Petty at 423/751-6704 in Chattanooga.  
• Lower the drains under the berms of the Fines Pond #3 to eliminate standing water in the 

ditches. 
• Continue Fines Pond #3 erosion and sediment control plan. 
• Until grass is established on the slopes of Fines Pond #3, follow the Interim Administrative 

Controls included in the Interim Site Erosion Control Plan. 
• Remove old silt fencing at the Slag Disposal Area entrance and replace with new silt fencing. 
• Repair erosion ditches and gullies around the Coarse and Medium Refuse Stack and East 

Dredge Cell. 
• Monitor south slope of Redwater Pond #2 for additional movement. 
• Repair the stairway/platform at the carbon dioxide unit in Jacob’s Creek stilling pond. 
• Repair or replace the stairway to the discharge pipes from the Jacob’s Creek Ash Pond. 
• Remove the walk board from the bank to the spillway in the Slag Pond Stilling Pond.    
• Install rip rap around the inlet pipe to Redwater Pond #4.  Also into the channel from the pipe. 
• Repair the eroded ditch in the west slope of Coal Wash Stack. 
• Check for beaver dams in Jacob’s Creek along the Fly Ash Pond. 
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Picture 1.  Slag Pond 2A & 2B. 
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Picture 2. Slag Pond 2B concrete flume to Stilling Pond.  
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Picture 3.  Concrete Flume to Stilling Pond. 
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UNDERWATER) 
WALK BOARD TO BE 
REMOVED OR 
PEMANENT WALKWAY 
INSTALLED.  

 
Picture 4.  Walk board out to a spillway. 
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2 BACKUP DIESEL PUMPS 

 
Picture 5.  Redwater No. 1.  

 

 

BANK 
STABILIZED 

RIPRAP 
DIKE

 
Picture 6.  Redwater No. 2.  Bank stabilized.  
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Picture 7.  Redwater No. 3.   
 

 

18 INCH 
SEDIMENT 

 
Picture 8.  Redwater No. 3.  Transition Box Inside. 
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GROUT FALLING 
OUT. SEDIMENT 
FILLING IN AROUND 
PIPES

 
Picture 9.  Redwater No. 3.  Pipes into Transition Box. 

 

 

4 INCH SLIT IN PIPE 
NEED TO BE 
REPAIRED.

 
Picture 10.  Redwater No. 3.  4 inch slit in 36” pipe. 
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8” GRAVITY 
DRAIN PIPE 

 
Picture 11.  Redwater No. 4.  

 

 

INLET PIPE INTO 
REDWATER #4. 
ERODED DITCH. 

 
Picture 12.  Redwater No. 4.  Eroded inlet pipe and ditch. 
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ERODED SLOPE 
FROM COAL 
WASH STACK 

 
Picture 13.  Redwater No. 4.  Eroded slope from the Coal Wash Refuse Area. 

 

 

OVERFLOW 
STRUCTURE 
LOCATION.  
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Picture 14.  Redwater No. 5.  Overflow Structure. 
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WATER 
STANDING IN 
EAST END OF 
POND. 

 
Picture 15.  Redwater No. 5.  Water standing in east end. 

 

 

SEDIMENT IN 
DITCH TO COAL 
YARD RUNOFF 
POND #1. 

 
Picture 16.  Coal Yard Runoff Pond No. 1.  Clean sediment out of ditch. 
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RIP RAP CHECK 
DAM BEFORE 
THE PUMPS. 

 
Picture 17.  Coal Yard Runoff Pond No. 2.  Riprap check dam. 

 

 

SEDIMENT 
ISLAND 
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Picture 18.  Coal Yard Runoff Pond No. 3.  Large amount of sediment in pond. 
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CATTAILS 
AROUND 
PUMPS & 
EMERGENCY 
OVERFLOW. 

 
Picture 19.  Coal Yard Runoff Pond No. 3.  Cattails around pumps and emergency overflow. 
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Picture 20.  Slag Disposal Area.  
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Picture 21.  Jacob’s Creek Ash Pond.  Sluice Lines. 
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Picture 22.  Jacob’s Creek Ash Pond.  Dike along county road. 
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NEW FENCE 
ACROSS 
ENTERANCE TO 
JACOB’S CREEK 
POND. INSTALLED 
THIS YEAR. 

 
Picture 23.  Jacob’s Creek Ash Pond.  Spillway structures. 
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Picture 24.  Jacob’s Creek Ash Pond.  Discharge Pipes. 
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MONITORING BOXES MISSING HANDRAILS 
& BROKE POSTS. 
 

 
Picture 25.  Jacob’s Creek Ash Pond.  Stairway to Discharge Pipes & Monitoring Boxes. 

 

 
 

Picture 26.  Scrubber Pond.  New Vertical Spillways Installed. 
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SEEDED AND 
MULCHED. 

 
Picture 27.  Scrubber Pond.  HED finished seeding & strawing dike lift cover. 

 

 

WATER GOING 
THRU SPILLWAY. 

 
Picture 28.  West Dredge Cell.  Water standing in West Dredge Cell. 
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SPILLWWAY 

 
Picture 29.  East Dredge Cell.   

 

 
 

Picture 30.  Medium & Coarse Coal Wash Refuse Stack.   
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Picture 31.  Medium & Coarse Coal Wash Refuse Stack.  Erosion Along Haul Road. 
 

  
 

Picture 32.  Coal Wash Fines Pond No. 2.  Material Added to Pond.  
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FLOATS NEEDING REPLACED. 

 
Picture 33.  Coal Wash Fines Pond No. 2.  Stilling Pond. 

 

 

FINES POND #2. 

DISCHARGE DITCH. 

 
Picture 34.  Coal Wash Fines Pond No. 3.  Discharge into ditch to Fines Pond #2. 

24
 



PARADISE FOSSIL PLANT 
ANNUAL STABILITY INSPECTION OF WASTE DISPOSAL AREAS 

 

 

 

BORROW AREA 
BESIDE CEMETERY. 

FINES POND #3. 

 
Picture 35.  Coal Wash Fines Pond No. 3.  Regraded slopes. 

 

 

BORROW AREA 
BESIDE CEMETERY. 

SEDIMENT IN POND. 

 
Picture 36.  Coal Wash Fines Pond No. 3.  Sediment Pond needs cleaning out. 
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BORROW AREA. 

SEDIMENT POND. 

 
Picture 37.  Coal Wash Fines Pond No. 3.  Borrow area northwest of Fines Pond #3. 
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Introduction 
 
The waste disposal areas at Paradise Fossil Plant (PAF) were inspected for dike structural stability 
on October 22 and 23, 2008.  The inspection was performed by Chris Hensley of Fossil Engineering 
Design Service.  The initial results of this inspection were discussed with Greg Evans.  The previous 
annual inspection was conducted on November 6 and 7, 2007. 
 
The results of the annual stability inspection are listed below according to their location within the 
Paradise Fossil Plant Boundaries.  A location map is attached with arrows showing directions of the 
pictures taken. 
 
Slag Areas 2A, 2B, and Stilling Pond 
 
Boiler slag is sluiced into the south end of area 2A and is reclaimed by Reed Minerals as part of a 
TVA marketing strategy.  The water elevation appeared to be approximately 30 inches from the top 
of the dikes.  The bottom ash drops out quickly and is removed by Reed Minerals (Picture 1). 
 

  
 

Picture 1.  Slag Pond 2A & 2B. 
  
The sluice water then flows into Slag Pond 2A through a series of dike baffles.  From Slag Pond 2A 
the Sluice water flows into Slag Pond 2B through pipes and around a series of floating baffles to 
lengthen the settling time.  A floating pump station has been placed at the north end of pond 2B to fill 
water trucks.  An access walkway was built over the outlet end of the pipes into Area 2B.  This 
walkway is associated with the truck water loading operation.  The sluice water enters the north end 
of the stilling pond through a concrete flume.  Large cracks were noted in the upstream side of the 

Dike baffles 
constructed by 
Reed Minerals 

Slag Pond 2A

Slag Pond 2B 

Reed Materials 
stock pile of bottom 
ash

Redwater Pond #2Coal Yard 
Runoff Pond #3
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flume (Picture 2).  We recommend the plant clean the cracks and install a water tight grout in these 
cracks to prevent freeze thaw damage. 
  

 
 

Picture 2.  Concrete Flume to Stilling Pond. 
 
Water was flowing freely into the stilling pond. The water discharges through three standard 
spillways into the Green River or is pumped to the Jacob’s Creek Ash Pond.  One pump was 
operating at the time of inspection.  All three spillways were operating at the time of inspection.  The 
last two inspections have noted the last spillway had a walk board from the bank (Picture 3).  This 
year the walk board was under water.  It is a safety hazard and should be removed.  A permanent 
walkway may be installed to this spillway.   

 

 
 

Picture 3.  Walk board out to a spillway. 
 

Crack in Flume. 
Upstream. East side 

Crack in Flume. 
Upstream. West side 

Walk board under 
water. Walk board to 
be removed or 
permanent walkway 
installed. 
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The access gate was locked at the discharge point of the spillways into the Green River.  The area 
could not be observed as closely as in previous inspections.  The discharge pipe did appear to have 
holes at the wye.  These holes should be repaired. 
 
There is additional water coming into the stilling pond from the south end via 30” & 42” concrete 
pipes.  This water is from sumps, storm water pipes and dewatering pumps in construction areas.  At 
the time of inspection these pipes were under water.     
 
The dikes appear to be stable and did not exhibit any notable changes since the last inspection.  
The interior slopes of the dikes have a good vegetative cover.  The dike slopes have been mowed. 
 
Redwater Ponds (Nos. 1, 2, 3, 4 & 5) 
 
Redwater Pond #1 
  
Redwater Pond #1 (RW #1) is located southeast of and adjacent to “Slag Pond 2B” and the “Slag 
Stilling Pond”.  Considerable repairs, cleanout and bank reconstruction have been performed by 
CSR to try to return the pond to its original configuration in 2005 (Picture 4).  The current water 
depth is approximately 2 feet.  The northern rip rap bank repaired in June of 2005 seems to be in 
good condition.  A rip rap barrier has been added to the west side of the sewage treatment plant and 
appears to have stabilized the bank as designed.  All pumps, slopes, dikes and discharge structures 
appear to be working.  Water collected in Redwater Pond #1 is pumped into the Slag Ponds.  At this 
time the pond water elevation was low so the pumps were not running.  Four additional diesel 
pumps are kept at the pond to supplement the electric pumps so the pond’s NPDES permit is not 
violated.  Since the last inspection the plant has rerouted the diesel pumps discharge lines.  Two of 
the pumps are jointed at a new 12” diameter pipe located in the north bank slope.  This pipe then 
runs under the gravel road to the plant discharge lines into Slag Pond 2A.  The other two pumps are 
routed on top of the ground to the northeast end of Slag Pond 2B.  
 

 
 

Picture 4.  Redwater Pond #1. 
 

Four diesel pumps at 
Redwater Pond #1 
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Redwater Pond #2 
 
Redwater Pond #2 (RW #2) is located northwest of and adjacent to Slag Ponds 2A & 2B.  The water 
from RW #2 is pumped from the center of the pond and discharged into the northwest end of Slag 
Pond 2B.  The upstream Storm Water and Coal Yard Drainage Pond #1 drain into RW #2 via a 72” 
pipe.  The water level was lower than the 72” pipe.  Coal Yard Drainage Pond #2 drains into RW #2 
via a 12” overflow pipe during storms and high water level in Coal Yard Drainage Pond #2.  The 
sloughs near the 72” pipe seem to be stable (Picture 5). 
 

 
 

Picture 5.  Redwater Pond #2. 
 

 
 

Picture 6.  Redwater Pond #2.  Seeps in northeast corner. 
 
 

Repaired sloughs 
appear stable. 

Redwater seeps 
at water level. 

72” Pipe 
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A rock dike is in place west of the pump station to prevent silt from entering into the pumps.  The 
four redwater seepage areas observed in past inspections were found and flowing at the current 
water level (Picture 6).      
 
Redwater Pond #3 
 
Redwater Pond #3 (RW #3) is a settlement pond and is located southwest of the powerhouse and 
along the south side of the county road (Picture 7).   

 

 
 

Picture 7.  Redwater Pond #3.  Pond & valve box. 
 
This pond collects the runoff and sediment from the medium and coarse Coal Wash Refuse Areas 
as well as decanted water from RW #4.  RW #3 normally discharges to RW #1 via a junction box 
arrangement at the discharge from RW #5.  Otherwise, there are emergency over flows from RW #3 
into a 60” drain to Jacobs Creek Ash Pond.  This overflow is made of 3 - 36” pipes that go under the 
road and into a transition box (Picture 8).  They were blocked at the time of the inspection.    
 

Valve box for 
discharge to RW #1. 
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Picture 8.  Redwater Pond #3.  3 – 36” Pipes.  
 
The transition box has sediment about 18” deep that needs to be cleaned out.  The grout around the 
three 36” pipes is falling out and needs to be regrouted around the pipes at the transition box.  In the 
first pipe closest to the county road there is a slit 7” long in the pipe about 4’ from the transition box 
that needs to be repaired (Picture 9).  This slit has increased in length since last inspection. 
 

 
 

Picture 9.  Redwater Pond #3.  Slit in 36” pipe in the transition box.  
 
Now that the pond has been cleaned out the operation of RW #3 has changed.  The non-emergency 
discharge from RW #3 to RW #1 (via the junction box at RW #5) has a manual valve contained 
within the discharge structure.  This valve was closed for several years due to the sediment build up 
in RW #3.  CSR completed the cleaning out of the pond in 2005.  The valve remains open to 

3 – 36” pipes cover 
by the brush in front 
of them. 

7 inch slit in first 36” 
pipe into the 
transition box. 
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discharge to RW #1.  It remains in good condition since the cleanout.  
 
Redwater Pond #4 
 
Redwater Pond #4 (RW #4) is a surge/sediment pond located east of the medium and coarse Coal 
Wash Refuse Area.  This is a surge pond that settles out the fines before they reach RW #3.  This 
surge pond was designed to drain via an eight inch pipe and an open rip rap ditch beside the road to 
RW #3.  The eight inch pipe was clear of debris (Picture 10).  The ditch beside this pond has been 
cleaned of sediment.  The southwest side of this pond has been reconstructed and reseeded, but 
little vegetation has been established.  The discharge outlet pipe from the coarse and medium stack 
has erosion present.  The inlet should have rip rap placed to fill in the erosion and protect the bank 
slope around the pipe.  A ditch has eroded about 60 feet from the discharge outlet pipe from the 
coarse and medium stack in the west side of the Coal Wash Refuse Area.  This erosion should be 
repaired with rip rap before it worsens.  RW #4 has an emergency overflow for runoff that exceeds 
the 10 year - twenty-four hour rainfall event.  It drains directly to the Jacob’s Creek Fly Ash Pond.  
The depth of water is now approximately 1 foot.  
 

 
 

Picture 10.  Redwater Pond #4.  Discharge pipes.  
 
Redwater Pond #5 
 
Redwater Pond #5 (RW #5) is located south of the powerhouse, east of the truck coal dumping area 
and west of the limestone storage area.  It is a surge pond designed to give the Redwater Pond #1 
pumps time to lower the water level.  An overflow structure drains runoff exceeding the 10 year - 
twenty-four hour rainfall event directly to Redwater Pond #1.  All water collected in Redwater Pond 
#5 drains to Redwater Pond #1 via a gravity drain and no water should be held in RW #5.  At the 
time of this inspection the discharge structure could not be found due to cattails around the structure 
(Picture 11).  Water was standing in the east end of the pond (Picture 11).  The water standing in 
RW #5 is from the limestone surge pond just east.  We recommend cleaning out this pond for 
drainage of storm water flow and the water pumped from the limestone surge pond. 

8” discharge pipe & 
the emergency 
overflow. 

Erosion ditch from 
the Coal Wash 
Refuse Area. 
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Picture 11.  Redwater Pond #5.  
 

Coal Yard Runoff Pond #1 
 
Coal Yard Runoff Pond #1 (CYRP #1) is located north of and across the plant access road from the 
Coal Wash Plant.  This is a surge/sedimentation storm water runoff pond that delays runoff to RW 
#2.  Water and sediment is collected in the pond and the decanted water is discharged through a six 
inch hole cut in the side of the stand pipe.  This hole is not configured per the original design 
drawing in size, or elevation but is functioning satisfactory (Picture 12).  A rip rap dike was built to 
keep the coal fines away from the discharge point.  At the time of this inspection, a portion of this 
dike had been removed due to the amount of fines that had accumulated.  The coal fines are 
building up at the end of the ditch (Picture 13).  These fines should be cleaned out before blocking 
the stand pipe. 
 

 
 

Picture 12.  Coal Yard Runoff Pond #1. 

Discharge structure 
in the cattails. 

Standing water in 
pond. 

Discharge stand 
pipe in CYRP #1. 

Rob Kirkbride
Highlight



PARADISE FOSSIL PLANT 
ANNUAL STABILITY INSPECTION OF WASTE DISPOSAL AREAS 

 

 10
 

 
 

Picture 13.  Coal Yard Runoff Pond #1.  Runoff ditch into the pond.   
 
Coal Yard Runoff Pond #2 
 
Coal Yard Runoff Pond #2 (CYRP #2) is located southwest of and across an access road from RW 
#2.  This pond was designed as a storm water sedimentation pond and all water from this pond is 
pumped to Slag Pond 2A.  This pond was cleaned out two years ago and a rock check dam built at 
the westside of the platform to keep fines from entering the pumps (Picture 14).  There are two 
pumps on the platform. 
 

 
 

Picture 14.  Coal Yard Runoff Pond #2.   
 

 

Runoff ditch into 
CYRP #1. Needs to 
be cleaned. 
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Coal Yard Runoff Pond #3 
 
Coal Yard Runoff Pond #3 (CYRP #3) is located south of the coal transfer complex and north of the 
access road.  This pond can discharge by gravity or pumped to RW #1.  The inner banks of the 
basin seem to be well vegetated and are stable.  At the time of this inspection the water level in this 
pond was high.  The emergency overflow in past has been blocked or modified to the point that it 
does not operate, however the water level was high enough this year so the emergency overflow 
had water running into it (Picture 15). 
 

 
 

Picture 15.  Coal Yard Runoff Pond #3.   
 
Slag Disposal Area 
 
The slag disposal area is located southeast of the powerhouse.  The slag in this area was placed 
here by the plant during its early operations and is currently being reclaimed for commercial use by 
Reed Minerals.  The area contains a small surge pond to collect runoff and a larger area, called the 
Beaver Pond, which discharges over a spillway and down a rip rap channel into Jacobs Creek.  The 
rip rap appears to be in good condition.  There was no beaver dam present at time of inspection.  
Also no water was being discharged.  The surge pond was cleaned out last year. 
 
The entrance road to the slag disposal area had signs of erosion.  The silt fencing along the east 
side of the entrance road noted in the last inspection to be replaced has been replaced.  The silt 
fencing seems to be helping in the erosion of the bank and sediment from going over the bank. 
 
The banks appear to be stable with a good vegetative cover on them.  The redwater seeps identified 
in earlier reports along the southwest dike in this area are still present.  Some of the red water seeps 
continue to have growing deposits of material.  The erosion gully located at the end of the southwest 
dike and just north of an existing culvert, was not visible. 
 
A closure plan is being developed for this area.  This area is to be closed within the next five years 
based on information provided from Reed Minerals (Picture 16). 
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Picture 16.  Slag Disposal Area.   
 

The southeast dike of the Beaver Pond along Jacob’s Creek had noticeable erosion.  The erosion 
was about 200 feet in length along the toe of the slope.  The depth was about 2 to 3 feet.  The 
erosion has caused trees to fall with the root ball still intact.  
 
Jacob’s Creek Fly Ash Pond 
 
This area is located southeast of the powerhouse.  Fly ash is sluiced into the northern portion of the 
original pond.  One of the sluice lines was underwater while the other lines were flowing well.  Water 
flows through a dike breach in the southwest portion of the ash pond then into the Fly Ash Pond 
Extension (the new ash disposal area).  
 
Last year CSR and the plant have hauled and pushed material into the pond.  The work from last 
year required clearing some of the vegetation off of the dike along the county road.  Since last year, 
CSR repaired the dike and seeded and strawed the slope.  This slope had good vegetative cover.     
 
Flow is uniform and non-eroding through the ash pond.  Rip rap in the breach and channel were in 
good condition.  After the ash settles out, the water flows into a stilling pool in the northeast portion 
of the pond through a divider dike with a floating boom.  Carbon dioxide is injected into the water at 
the boom.  The wooden platform for access to the carbon dioxide lines and water sampling is in 
need of repairs.  Floor boards and handrails are broken.  Water is then discharged through three 48” 
standard spillways to Jacob’s Creek (Picture 17). 
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Picture 17.  Jacob’s Creek Ash Pond.  Stairs to the CO2 probes.   
 

 
 

Picture 18.  Jacob’s Creek Ash Pond.  Stairs to the discharge pipes. 
 
The spillway structures appear to be operating properly.  All three outlets appeared to be 
discharging equally at the time of this inspection.  The rip rap at the spillway outlets appeared to be 
in good condition.  There is a stairway for access from the top of dike to the discharge pipes and the 
three new monitoring boxes above the pipes.  The stairway is unsafe and is in need of major repairs 
or replacement (Picture 18).  The dike slopes have established vegetation.  The road on top of the 
dike had a good crushed stone surface.  All exterior dikes appear to be in good condition with no 
visible signs of instability. 
 
The scrubber project in 2006 added a new ditch from the scrubber settling pond to this pond for the 
scrubber discharge.  At the time of inspection there was water in the ditch and it appeared that the 

Stairs to the CO2 
probes. 

Stairway needs to 
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scrubber discharge pipes from the settling pond were still being used. There was a large amount of 
scrubber material in this pond at the end of the ditch.  
 
Scrubber Pond 
 
This pond is located in the southwest corner of the TVA reservation.  Scrubber sludge is sluiced into 
the northern end of the pond and stacked by the rim ditch method.  Water is discharged from the 
scrubber pond to a settling pond by vertical spillways.  The new vertical spillways seem to be 
working as designed (Picture 19).   
 

 
 

Picture 19.  Scrubber Pond.  Vertical spillway. 
 

The stilling pool water discharges from the stilling pool through the vertical spillway into a ditch that 
empties into the Jacob’s Creek Fly Ash Pond a half mile away.  The discharge pipes from the 
scrubber pond to the settling pond appear to be in good condition.  The standard spillway out of the 
stilling pool was in good condition.  The final clarification pond needs cattails removed.  A saddle 
dike had been constructed at the south end of the Scrubber Pond area to prevent water and 
scrubber sludge from flowing to adjoining property.  The Scrubber Pond has expanded to the saddle 
dike and appears stable.  The pond had not extended to the saddle dike in previous inspections. 
 
The remainder of the area appears stable with a good vegetative cover and did not exhibit any 
notable changes since the previous inspection.  Area drains and underdrain systems have been 
placed at the southeast portion of the dike and appear to be working as designed.  CSR finished 
seeding and strawing this portion of the dike last year.  However, this year on the southeast portion 
there was a blow out in the dike.  A 15 feet height by 250 feet length of rip rap been has placed on 
the slope (Picture 20).  No signs of erosion were present.  The underdrain ditch needs to be cleaned 
out and graded to drain to prevent flow over the road. 
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Picture 20.  Scrubber Pond.  Blow in the dike. 
 

West Dredge Cell 
 
This area, located just east of the Scrubber Pond was constructed to accept dredged ash.  No 
material has been dredged into the cell.  Runoff is collecting in the cell because riser boards were 
installed in the spillway.  At time of inspection, water was flowing through the spillway into the 
drainage ditch (Picture 21).    
 

 
 

Picture 21.  West Dredge Cell.  Spillway in the West Dredge Cell. 
 

The dikes appear stable and did not exhibit any notable changes since the last inspection.  All 
exterior slopes have an excellent vegetative cover.  The erosion observed in the previous inspection 
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at the southeast end of the pond was still present.  The erosion gully observed in the previous 
inspection at the southwest end of the pond was still present, but does not appear to have 
worsened. As noted in last three inspections there is an erosion gully in the corner of the dike, east 
of the spillway.  The gully is about 55 feet long with 12 feet by 12 feet rectangular shape at the top of 
the slope with 24” to 36” depth reducing to 8 feet by 24” depth near the bottom.  The erosion does 
not appear to have worsened and has established vegetation. 
 
East Dredge Cell 
 
This area is located just south of the medium and coarse Coal Wash Refuse Area.  This cell was 
also constructed to accept dredged ash (Picture 22).  The spillway appeared to be in good condition. 
The discharge pipe was clear of obstructions but had a large eroded hole 6’ long, 3.5’ wide by 3’ 
deep at the end of the pipe.  This hole has revegetated and appears to be in stable condition.  The 
dikes in this area appear to be stable.  The tops of dike are in satisfactory condition, although some 
vegetation has established itself over the area.  Removal of vegetation is not warranted at this time. 
The dredged ash was seeded in 2002; vegetation is good south of the discharge structure and is 
improving north of the discharge structure. 
 
The eroded ditch beside the armored ditch at the northeast corner of the dike, caused by runoff 
bypassing the armored ditch, is now over 4 feet deep, eight feet wide and one hundred feet long.  
The drainage ditch has had rip rap put in and has good vegetation established and seems to have 
stabilized. 
 
Ditches, rutting and erosion gullies all have established vegetation and no changes. 
 

 
 

Picture 22.  East Dredge Cell. 
 

Medium and Coarse Coal Wash Refuse Stack 
 
The area appeared to be covered in accordance of the design drawings.  The areas which were at 
or above the final stacking configuration were compacted and have good vegetative cover (Picture 

Rob Kirkbride
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23).  Runoff from the east side is directed by the berm ditches to a perimeter ditch.  The perimeter 
ditch discharges into the collection ditch for Redwater Pond #4 on the west side and Redwater Pond 
#3 on the north side.  A good vegetative cover has been established in the southeastern portion of 
the area.  The erosion ditches noted in last inspection along the north side of the stack have been 
repaired but no vegetation is present (Picture 24).  
 

 
 

Picture 23.  Medium and Coarse Coal Wash Refuse Stack. 
 

 
 

Picture 24.  Medium and Coarse Coal Wash Refuse Stack. 
 

Coal Wash Fines Pond #2 
 
Fines Pond #2 is located in the northwest portion of the plant properties.  This area is adjacent to the 
railroad and on the north side of the plant access road.  The original pond was completed in the late 

Slope repair on 
Medium & Coarse 
Stack.
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fall of 1987.  The top of the original dike was at elevation 455.  The plant raised the dike to 
approximately elevation 465 in 1990, and subsequently sluiced fines to this elevation.  This area has 
not been active as a sluicing operation since Fines Pond #3 began operation in October 1992.  In 
recent inspections the plant has placed coal fines into this area and spread it out over the area.  All 
of the dikes in this area appeared stable and in good condition.  The west dike has been noted in 
previous inspections to have sparse vegetation.  The vegetative cover is now improving (Picture 25). 
 

 
 

Picture 25.  Vegetation on the west dikes. 
 
The west dike in the first lift of the pond has been growing with pine trees.  This has not been an 
issue until this inspection.  This year some of the trees had been broken or up rooted in the last 
weather storm.  The up rooted trees should be removed and compact clay soil back filled into the 
holes and reseeds them as needed (Picture 26). 
 

 
 

Picture 26.  Pine trees along Daniel Run Creek. 

Pine Trees on the 
west dike along 
Daniel Run Creek. 
Up rooted pine 
tree. 

Improved vegetative 
cover on west dike. 
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The stilling pond for the coal wash fine ponds was at high water level (Picture 27).  The plant had 
repaired the floating walkway this year that was noted to be repaired in the last inspection.  
 

 
 

Picture 27.  Stilling Pond.  High water level. 
 

Coal Wash Fines Pond #3 
 
Fines Pond #3 is located northwest of Fines Pond #2.  The first lift was completed in October 1992 
and all sluicing was diverted from Fines Pond #2 to this area.  The latest lift was finished in 
September 1999, and the sluice discharge was changed from the east to the west end of the pond. 
The discharge structure flows into a rip rapped ditch that flows into Fines Pond #2 and then into the 
stilling pool.  The dike was constructed around the cemetery to the north of this area to protect it.   
 
All dikes in this area appear to be stable but have some seepage.  There is little grass on the slopes. 
Several of the new culverts that drain the berm ditches have been repaired to drain.  At the drains on 
the north side of the stack small trees were starting to grow on the slope (Picture 28).  It is 
recommended to remove them before they are too large.   
 

Walkway Floats 
repaired out to 
pump platform. 
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Picture 28.  Fines Pond #3.  North side trees in the drains. 
 

This year CSR regraded the slopes and filled in all the eroded areas (Pictures 29 & 30).  They have 
tried three times to seed and establish vegetation on the slopes with little success. 
 

 
 

Picture 29.  Fines Pond #3.  Slopes regarded and erosion. 
 

Trees growing in 
the down drains. 

Regraded slopes. 
Erosion occurring 
at all down drains. 
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Picture 30.  Fines Pond #3.  Southeast side. 
 

A slide 29.5 feet long and 10.3 feet high developed the first week of May, 2000 in an area that was 
seeping.  This has been fixed and appears to be working.  An area approximately 400 feet long was 
excavated, an underdrain installed, and rip rap placed to stabilize this area of the dike.  The fix was 
completed by February 23, 2001.  This area appears to be stable with no seeping (Picture 31).   
 

 
 

Picture 31.  Fines Pond #3.  Southeast side. 
 

Six seeps/wet areas were found adjacent to the cemetery.  They are of equal elevation and cover a 
distance approximately 200 feet long.  At the time of this inspection, all seeps were not flowing.  All 
six areas continue to exist.  
 

Grass planted this 
year. Last lift of 
Fine Pond #3. 

The slide repair. 
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The repaired rip rap ditch east of the cemetery is in good shape.  However, the cattails and sediment 
are filling in the ditch.  We recommend clean the ditch and cut the cattails down.   
 
CSR worked this year to close the borrow area beside the cemetery and construct a sediment pond 
to protect the cemetery from water and sediment runoff.  This sediment pond needs to be cleaned 
out for drainage.  CSR also worked to close the borrow area northwest of the Fines Pond #3.  CSR 
regraded the slopes and graded the floor to drain to a sediment pond built to control water runoff.  
Both of the borrow areas have good vegetation.   
 
The plant is now burning the coal fines to produce power.  CSR has stopped hauling the fines to a 
separate pile beside the coal pile this year.  They have removed material to a depth of about 35 feet 
from Fines Pond #3.   
 
Two years ago an erosion and sediment control plan was issued by Engineering Design Services in 
response to an Environment Audit finding.  All of the erosion control plan work has been completed 
and in good condition. 
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Recommendations: 
 
• Mow grass and remove small trees and brush from all dike slopes.  Pull up all broken trees and 

compact soil back in the holes.  
• Maintain all dike roads for all weather travel to facilitate the required shift visual inspections 

and routine O&M activities. 
• Monitor the exterior dike slopes for seepage, wet or soft spots or animal burrowing, etc. and 

notify Engineering Design Services of any changes. 
• Remove the sediment from the transition box at RW #3 discharge pipes to Jacob’s Creek Ash 

Pond so that flow does not become inhibited during periods of heavy rainfall. 
• Remove the brush in front of the overflow drains three 36” pipes from RW#3 to the transition 

box  
• Regrout the three 36” pipes into the transition box.  Remove sediment from around the pipes 

and repair the 7 inch slit in the first pipe closes to the county road. 
• Remove fines from all of the coal yard drainage basins and all of the redwater ponds, 

especially RW #1, #2, #3 & #4 ponds.  
• Clean out Redwater #5 so water is not standing in this pond. 
• Check the cemetery seepage weekly and report any increases to; John Albright at 423/751-

3981 in Chattanooga.  
• Continue ditch cleaning out of Fines Pond #3 to eliminate standing water in the ditches. 
• Continue Fines Pond #3 erosion and sediment control plan. 
• Remove trees from Fines Pond #2 on the west side that are pulled up by the root ball and 

broke trees. 
• Remove trees from Fines Pond #3 on the north side that are growing in the drainage down 

drains of the stack. 
• Until grass is established on the slopes of Fines Pond #3, follow the Interim Administrative 

Controls included in the Interim Site Erosion Control Plan. 
• Repair erosion ditches and gullies around the Coarse and Medium Refuse Stack and East 

Dredge Cell. 
• Monitor south slope of Redwater Pond #2 for additional movement. 
• Repair the stairway at the carbon dioxide unit in Jacob’s Creek stilling pond. 
• Repair or replace the stairway to the discharge pipes from the Jacob’s Creek Ash Pond. 
• Remove the walk board from the bank to the spillway in the Slag Pond Stilling Pond.    
• Install rip rap around the discharge outlet pipe to Redwater Pond #4.  Also into the channel 

from the pipe. 
• Install rip rap in the erosion ditch on the west side of the Coarse and Medium Stack into 

Redwater #4. 
• Check for beaver dams in Jacob’s Creek along the Fly Ash Pond. 
• Seal cracks in the concrete flume discharging into the Slag Stilling Pond. 
• Clean out drainage ditch along the road on the Scrubber Pond on the southeast side of the 

pond. 
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3-6-6

9-12-16

17-20-24

33-38-35

19-25-28

14-16-22

22-22-26

6-12-15

4-10-15
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50-50+

3-4-6

5-6-6

8-4-8

2-3-3

5-6-9

9-9-11

10-11-13

8-10-14

10-12-13

26-50+

17-12-20

9-11-11

9-11-8

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

Gypsum:
Light gray, moist to wet
and medium loose to very
dense.   (Continued)

Gypsum:
Light brown, moist to wet
and loose to medium
loose.

Gypsum and Mine Spoil
(Mixed):
Light brown to dark gray,
moist to wet and medium
loose.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.5

1.5

1.0

1.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.0

1.0

1.0

1.0

1.0

1.5

0.5

0.5

1.5

0.3

1.0

460.3

454.3

451.8

49.5

55.5

58.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  3

Sample #

8/5/09

Project Number

Project Name STN-1

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

111.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  P

A
R

A
D

IS
E

 F
O

S
S

IL
 P

LA
N

T
- 

G
Y

P
S

U
M

 S
T

A
C

K
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  8
/5

/0
9



44-36-40

11-12-12

10-9-11

11-14-12

SPT-47

SPT-48

SPT-49

SPT-50

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

80.0 - 81.5

90.0 - 91.5

100.0 -
101.5

110.0 -
111.5

--

--

--

--

1.5

0.5

1.0

0.8398.3 111.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

3  of  3

Sample #

8/5/09

Project Number

Project Name STN-1

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

111.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  P

A
R

A
D

IS
E

 F
O

S
S

IL
 P

LA
N

T
- 

G
Y

P
S

U
M

 S
T

A
C

K
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  8
/5

/0
9



Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 36.5
feet.

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

Gypsum-Fly Ash:
Light gray, damp and
medium loose.

Gypsum-Fly Ash:
Dark gray, mottled, moist
and  very loose to dense.

Gypsum-Fly Ash:
Dark gray, moist and very
loose to very dense.

Gypsum
Light gray, moist and
medium loose to dense.

Gypsum:
Dark gray, moist and
medium loose to dense.

Gypsum:
Light gray, moist to wet

4.5 - 6.5

9.5 - 11.5

14.5 - 16.5

19.5 - 21.5

24.5 - 26.5

34.5 - 36.5

--

--

--

--

--

--

1.8

2.0

2.0

2.0

2.0

2.0

508.3

499.3

484.0

479.8

475.3

473.3

1.5

10.5

25.8

30.0

34.5

36.5

Date/Time

Date/Time

509.8 ft

2/12/09 2/12/09Completed

T. Marshall

T. Marshall Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

509.8

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/12/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-1A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

36.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  P

A
R

A
D

IS
E

 F
O

S
S

IL
 P

LA
N

T
- 

G
Y

P
S

U
M

 S
T

A
C

K
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  8
/5

/0
9



and medium loose to very
dense.

No Refusal /
Bottom of Hole

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-1A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

36.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  P

A
R

A
D

IS
E

 F
O

S
S

IL
 P

LA
N

T
- 

G
Y

P
S

U
M

 S
T

A
C

K
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  8
/5

/0
9



2-4-6
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Top of Hole

--

K. Clements

494.2

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/2/0924.5 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  3

Sample #

8/5/09

Project Number

Project Name STN-2

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

91.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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13-13-12

6-8-10

2-4-16

8-10-14

8-8-11

6-5-9

11-10-8

17-22-31

16-19-23

7-9-12

12-16-20

13-15-27

7-8-9

3-4-6

9-10-10

16-13-10

1-3-3

4-8-6

3-7-10

1-3-4

4-9-10

1-3-7

14-16-8

4-8-9

11-11-18

11-11-18

17-16-14

10-11-8

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

SPT-47

SPT-48

SPT-49

SPT-50

SPT-51

SPT-52

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

69.0 - 70.5

70.5 - 72.0

72.0 - 73.5

73.5 - 75.0

75.0 - 76.5

76.5 - 78.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

0.5

0.5

1.0

1.0

0.5

1.0

1.5

1.5

0.5

0.8

1.0

0.8

1.5

0.8

1.0

1.0

1.0

1.0

0.5

0.5

1.5

0.5

0.5

0.5

0.8

0.8

0.8

0.4

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  3

Sample #

8/5/09

Project Number

Project Name STN-2

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

91.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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6-6-6

8-9-9

8-13-13

6-6-9

8-7-7

8-7-10

7-17-6

28-29-32

50+

SPT-53

SPT-54

SPT-55

SPT-56

SPT-57

SPT-58

SPT-59

SPT-60

SPT-61

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

Auger Refusal /
Bottom of Hole

78.0 - 79.5

79.5 - 81.0

81.0 - 82.5

82.5 - 84.0

84.0 - 85.5

85.5 - 87.0

87.0 - 88.5

88.5 - 90.0

90.0 - 91.5

--

--

--

--

--

--

--

--

--

0.5

1.0

0.8

0.8

1.0

0.8

1.0

0.8

0.8402.7 91.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

3  of  3

Sample #

8/5/09

Project Number

Project Name STN-2

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

91.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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7-9-9

9-11-12

5-6-7

11-4-3

9-5-6

6-7-8

10-9-6

4-4-5

3-4-3

3-2-2

2-1-1

2-1-3

2-4-5

6-9-10

10-10-10

8-6-7

4-6-5

5-5-6

6-8-10

9-11-14

12-8-9

10-12-12

14-15-17

6-6-8

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Slope
Inclinometer
Installed.  See
Figure in
Appendix D

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

0.8

0.8

0.5

0.5

0.5

1.5

1.5

0.5

0.5

0.8

0.8

0.5

0.5

1.5

0.0

0.2

0.5

1.5

1.0

1.0

1.5

1.1

1.5

1.5

Date/Time

Date/Time

483.4 ft

2/5/09 2/6/09Completed

B. Evans

B. Evans Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

2/6/09

K. Clements

483.4

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/5/0967.5 ft

22.5 ft

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-3

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

70.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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8-13-12

13-12-14

15-40-25

3-4-6

4-5-7

5-5-5

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

49.0 - 50.5

59.0 - 60.5

69.0 - 70.5

--

--

--

--

--

--

1.5

1.5

1.5

1.5

1.5

1.5412.9 70.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-3

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

70.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
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1-3-2

1-2-12

7-9-10

2-2-2

3-5-2

2-2-5

6-6-7

9-8-6

17-23-10

5-5-8

4-10-4

11-7-7

12-8-9

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

Thin hair like
roots from
4.5'-5.0' and
35.0-36.5'
Perched water
table at 13.0'

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

25.0 - 26.5

35.0 - 36.5

--

--

--

--

--

--

--

--

--

--

--

--

--

0.6

0.9

0.5

1.5

1.0

0.8

1.5

0.4

1.0

0.7

0.8

1.5

1.5

Date/Time

Date/Time

467.5 ft

2/17/09 2/17/09Completed

S. Vemuri

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

467.5

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/17/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-4

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

50.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  P

A
R

A
D

IS
E

 F
O

S
S

IL
 P

LA
N

T
- 

G
Y

P
S

U
M

 S
T

A
C

K
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  8
/5

/0
9



6-8-9SPT-14

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

45.0 - 46.5 --1.5

417.5 50.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-4

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

50.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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7-14-7

8-8-10

10-14-20

11-13-6

4-5-3

4-4-3

2-2-3

1-2-3

2-3-3

2-2-2

10-19-9

1-3-4

5-8-4

3-4-6

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10
BAG-1
SPT-11

SPT-12

SPT-13

SPT-14

Gravel

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0
5.0 - 25.0
15.0 - 16.5

20.0 - 21.5

25.0 - 26.5

30.0 - 31.5

--

--

--

--

--

--

--

--

--

--
--
--

--

--

--

0.6

0.8

0.7

0.5

1.0

1.0

0.6

1.0

0.0

1.5

0.6

0.6

1.2

0.0

450.9 1.0

Date/Time

Date/Time

451.9 ft

2/9/09 2/9/09Completed

T. Marshall

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

2/10/09

K. Clements

451.9

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/9/0940.0 ft

14.4 ft

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-5

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

55.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

396.9 55.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-5

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

55.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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2-3-3

8-14-16

12-18-15

10-8-9

11-13-18

8-9-11

5-8-10

7-10-12

9-23-18

14-19-23

9-14-17

15-16-14

19-17-15

4-6-13

5-6-11

5-5-6

8-9-14

4-6-18

13-14-12

10-10-16

5-12-17

9-21-25

18-23-30

5-2-12

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil:
Fat clay with gravels, dark
gray, moist and stiff.

Gypsum-Fly Ash:
Light gray, moist and
medium loose to dense.

Gypsum-Fly Ash:
Dark gray, moist to wet
and medium loose to
dense.

Gypsum-Fly Ash:
Dark brown to dark gray,
moist to wet and medium
loose to dense.

Gypsum:
Dark brown to dark gray,
moist to wet and medium
loose to dense.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

0.8

1.0

1.2

1.0

1.5

1.5

1.5

1.2

1.5

1.5

1.2

1.2

1.5

1.5

1.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.8

1.5

510.4

503.4

495.9

484.0

0.5

7.5

15.0

26.9

Date/Time

Date/Time

510.9 ft

2/17/09 2/18/09Completed

B. Evans

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

510.9

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/18/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  3

Sample #

8/5/09

Project Number

Project Name STN-6

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

101.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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12-12-7

10-28-12

7-7-9

5-8-11

6-50+

17-9-11

5-6-7

5-6-6

5-7-9

9-16-10

8-11-10

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

Gypsum:
Light gray, wet and
medium loose.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

60.0 - 61.5

70.0 - 71.5

--

--

--

--

--

--

--

--

--

--

--

1.5

1.5

1.0

1.2

1.5

0.9

0.5

1.5

0.9

1.0

1.0

472.4

467.9

38.5

43.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  3

Sample #

8/5/09

Project Number

Project Name STN-6

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

101.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  P

A
R

A
D

IS
E

 F
O

S
S

IL
 P

LA
N

T
- 

G
Y

P
S

U
M

 S
T

A
C

K
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  8
/5

/0
9



10-13-13

15-19-20

37-14-39

SPT-36

SPT-37

SPT-38

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

80.0 - 81.5

90.0 - 91.5

100.0 -
101.5

--

--

--

1.0

1.5

1.5409.4 101.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

3  of  3

Sample #

8/5/09

Project Number

Project Name STN-6

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

101.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

Mine Spoil:
Fat clay with gravels, dark
gray, moist and stiff.

Gypsum-Fly Ash:
Light gray, moist and
medium loose to dense.

Gypsum-Fly Ash:
Dark gray, moist to wet
and medium loose to
dense.

Gypsum-Fly Ash:
Dark brown to dark gray,
moist to wet and medium
loose to dense.

Gypsum:
Dark brown to dark gray,
moist to wet and medium
loose to dense.

4.5 - 6.5

9.5 - 11.5

14.5 - 16.5

19.5 - 21.5

24.5 - 26.5

29.5 - 31.5

--

--

--

--

--

--

2.0

2.0

2.0

2.0

2.0

2.0

510.4

503.4

495.9

484.0

0.5

7.5

15.0

26.9

Date/Time

Date/Time

510.9 ft

2/18/09 2/18/09Completed

B. Evans

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

510.9

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/18/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-6A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

40.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  P

A
R

A
D

IS
E

 F
O

S
S

IL
 P

LA
N

T
- 

G
Y

P
S

U
M

 S
T

A
C

K
.G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  8
/5

/0
9



Gypsum:
Light gray, wet and
medium loose.

No Refusal /
Bottom of Hole

472.4

470.9

38.5

40.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-6A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

40.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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M
S
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9-20-19

18-10-8

10-8-14

18-30-48

50+

12-18-15

8-6-8

10-26-18

10-16-22

6-12-16

8-16-16

18-12-18

9-6-5

6-8-11

12-8-7

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 78.0
feet.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

Mine Spoil:
Fat clay with gravels, dark
gray, moist and stiff.

Gypsum-Fly Ash:
Dark gray, moist and
medium loose to very
dense.

Gypsum:
Dark gray, moist and
medium loose to very
dense.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

31.0 - 32.5

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.5

1.5

0.3

1.4

0.7

1.5

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

485.2

484.0

477.7

1.5

2.7

9.0

Date/Time

Date/Time

486.7 ft

2/17/09 2/18/09Completed

D. West

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

J. Wethington

486.7

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/18/0913.0 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  3

Sample #

8/5/09

Project Number

Project Name STN-7

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

78.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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16-9-11

14-10-15

18-20-21

35-30-
50+

SPT-16

SPT-17

SPT-18

SPT-19

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

40.0 - 41.5

50.0 - 51.5

60.0 - 61.5

70.0 - 71.5

--

--

--

--

1.2

1.5

1.5

1.5

408.7 78.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  3

Sample #

8/5/09

Project Number

Project Name STN-7

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

78.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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No Refusal /
Bottom of Hole

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

3  of  3

Sample #

8/5/09

Project Number

Project Name STN-7

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

78.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 5.0
feet.

ST-1

Mine Spoil:
Fat clay with gravels, dark
gray, moist and stiff.

Gypsum-Fly Ash:
Dark gray, moist and
medium loose to very
dense.

Gypsum:
Dark gray, moist and
medium loose to very
dense.

No Refusal /
Bottom of Hole

3.0 - 5.0 --2.0

485.2

484.0

481.7

1.5

2.7

5.0

Date/Time

Date/Time

486.7 ft

2/18/09 2/18/09Completed

D. West

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

J. Wethington

486.7

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/18/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  1

Sample #

8/5/09

Project Number

Project Name STN-7A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

5.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

Mine Spoil:
Fat clay with gravels, dark
gray, moist and stiff.

Gypsum-Fly Ash:
Dark gray, moist and
medium loose to very
dense.

Gypsum:
Dark gray, moist and
medium loose to very
dense.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

485.2

484.0

477.7

472.3

1.5

2.7

9.0

14.4

Date/Time

Date/Time

486.7 ft

2/26/09 2/26/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

486.7

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/26/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  1

Sample #

8/5/09

Project Number

Project Name STN-7B

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

14.4 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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2-3-5

5-5-4

3-4-7

8-5-7

9-11-14

13-11-15

5-8-11

4-5-9

2-1-3

7-8-10

11-14-14

6-12-14

10-20-20

20-13-14

9-22-13

33-44-46

9-12-15

16-19-20

8-10-14

7-7-7

15-15-17

27-28-32

7-11-14

6-12-10

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Slope
Inclinometer
Installed.  See
Figure in
Appendix D

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil:
Clay, brownish gray, damp
and medium stiff.

Gypsum-Fly Ash:
Light gray, damp and
medium loose.

Gypsum-Fly Ash:
Dark gray, moist to wet
and medium loose to very
dense.

Gypsum:
Dark gray, moist to wet
and medium loose to very
dense.

Gypsum:
Dark brown, saturated to
wet and medium loose to
dense.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.0

1.2

1.0

1.5

1.2

1.5

1.5

1.2

1.5

1.0

1.5

1.5

1.5

1.4

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

509.7

504.2

484.0

481.7

0.5

6.0

26.2

28.5

Date/Time

Date/Time

510.2 ft

2/19/09 2/20/09Completed

B. Evans

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

510.2

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/19/0910.0 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  3

Sample #

8/5/09

Project Number

Project Name STN-8

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

98.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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8-4-5

17-21-21

13-22-34

22-43-
50+

14-16-14

9-11-15

30-34-37

33-24-17

18-37-40

9-25-22

13-15-27

11-17-24

26-33-39

7-4-10

9-20-35

50+-36-
24

20-25-11

8-9-10

3-4-5

6-9-21

22-23-14

3-5-7

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

SPT-46

Gypsum:
Light gray to light brown,
wet and dense to very
dense.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

58.5 - 60.0

60.0 - 61.5

61.5 - 63.0

63.0 - 64.5

64.5 - 66.0

66.0 - 67.5

67.5 - 69.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.5

1.5

1.5

1.5

1.5

1.5

1.2

1.5

1.0

1.5

1.5

0.8

1.5

1.5

1.5

0.5

0.5

1.5

1.0

1.0

1.5

0.8

470.7

452.2

39.5

58.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  3

Sample #

8/5/09

Project Number

Project Name STN-8

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

98.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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10-10-10

14-23-
50+

50+

SPT-47

SPT-48

SPT-49

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

79.5 - 81.0

89.5 - 91.0

97.5 - 98.0

--

--

--

1.2

1.5

0.5412.2 98.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

3  of  3

Sample #

8/5/09

Project Number

Project Name STN-8

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

98.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

Mine Spoil:
Clay, brownish gray, damp
and medium stiff.

Gypsum-Fly Ash:
Light gray, damp and
medium loose.

Gypsum-Fly Ash:
Dark gray, moist to wet
and medium loose to very
dense.

Gypsum:
Dark gray, moist to wet
and medium loose to very
dense.

Gypsum:
Dark brown, saturated to
wet and medium loose to
dense.

4.5 - 6.5

9.5 - 11.5

14.5 - 16.5

19.5 - 21.5

24.5 - 26.5

29.5 - 31.5

34.5 - 36.5

--

--

--

--

--

--

--

2.0

2.0

2.0

2.0

2.0

2.0

2.0

509.7

504.2

484.0

481.7

0.5

6.0

26.2

28.5

Date/Time

Date/Time

510.2 ft

2/20/09 2/20/09Completed

B. Evans

S. Vemuri Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

510.2

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/20/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-8A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

61.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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ST-8

ST-9

ST-10

ST-11

ST-12

Gypsum:
Light gray to light brown,
wet and dense to very
dense.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

39.5 - 41.5

44.5 - 46.5

49.5 - 51.5

54.5 - 56.5

59.5 - 61.5

--

--

--

--

--

2.0

2.0

2.0

2.0

2.0

470.7

452.2

448.7

39.5

58.0

61.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-8A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

61.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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WOH-7-2

7-21-17

7-9-9

8-7-5

9-3-3

5-13-12

13-10-3

9-12-16

22-50+

6-12-15

10-21-14

-----

14-27-19

8-7-9

15-39-31

8-7-9

21-3-4

10-21-14

13-24-50

-----

8-34-50

21-38-50

13-28-14

8-28-50

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 81.5
feet.

Lost sample
from SPT 12

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Gypsum-Fly Ash:
Dark gray to light gray,
moist to wet and medium
loose to very dense.

Gypsum:
Dark gray to light gray,
moist to wet and medium
loose to very dense.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

0.5

1.5

1.5

1.5

1.4

1.5

1.0

1.5

1.5

1.5

1.5

0.0

1.4

1.5

1.0

1.5

1.5

1.5

1.5

1.0

1.5

1.0

1.0

1.5

484.0 13.5

Date/Time

Date/Time

497.5 ft

2/19/09 2/20/09Completed

D. West

B. Evans Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

J. Wethington

497.5

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/19/097.5 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  3

Sample #

8/5/09

Project Number

Project Name STN-9

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

81.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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50+

50+

17-38-50

28-50+

43-18-10

9-14-24

18-28-18

17-24-18

11-23-18

13-15-50

8-50+

50+

8-12-16

16-12-11

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

Gypsum:
Dark gray to light gray,
moist to wet and medium
loose to very dense. 
(Continued)

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

60.0 - 61.5

70.0 - 71.5

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.2

0.5

1.5

0.8

1.5

1.3

1.0

1.0

0.8

1.5

0.8

0.5

1.3

1.3

453.5 44.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  3

Sample #

8/5/09

Project Number

Project Name STN-9

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

81.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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12-15-40SPT-39

No Refusal /
Bottom of Hole

80.0 - 81.5 --1.3416.0 81.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

3  of  3

Sample #

8/5/09

Project Number

Project Name STN-9

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

81.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 42.0
feet.

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

Gypsum-Fly Ash:
Dark gray to light gray,
moist to wet and medium
loose to very dense.

Gypsum:
Dark gray to light gray,
moist to wet and medium
loose to very dense.

5.0 - 7.0

10.0 - 12.0

15.0 - 17.0

20.0 - 22.0

25.0 - 27.0

30.0 - 32.0

35.0 - 37.0

--

--

--

--

--

--

--

2.0

2.0

2.0

2.0

2.0

2.0

2.0

484.0 13.5

Date/Time

Date/Time

497.5 ft

2/20/09 2/20/09Completed

D. West

B. Evans Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

J. Wethington

497.5

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/20/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-9A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

42.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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ST-8

Gypsum:
Dark gray to light gray,
moist to wet and medium
loose to very dense. 
(Continued)

No Refusal /
Bottom of Hole

40.0 - 42.0 --2.0
455.5 42.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-9A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

42.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

Gypsum-Fly Ash:
Dark gray to light gray,
moist to wet and medium
loose to very dense.

Gypsum:
Dark gray to light gray,
moist to wet and medium
loose to very dense.

484.0 13.5

Date/Time

Date/Time

497.5 ft

2/27/09 2/27/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

497.5

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/27/091.6 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-9B

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

45.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Gypsum:
Dark gray to light gray,
moist to wet and medium
loose to very dense. 
(Continued)

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

453.5

452.2

44.0

45.3

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-9B

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

45.3 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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2-3-5

7-10-8

6-6-8

5-6-14

11-11-13

14-19-16

8-9-11

12-5-4

8-9-9

11-12-5

14-19-17

12-12-15

23-30-27

12-21-23

15-20-20

15-25-23

9-20-25

50+

30-50+

34-50+

12-15-17

17-30-21

17-17-21

10-18-20

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 71.0
feet.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Gypsum-Fly Ash:
Dark gray to gray, moist to
wet and medium loose to
very dense

Gypsum:
Dark gray to gray, moist to
wet and medium loose to
very dense

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.2

1.2

1.2

1.5

1.3

1.2

0.9

1.2

0.9

1.5

1.5

1.2

1.5

1.5

1.5

1.5

1.5

1.5

1.0

1.5

1.3

1.4

1.3

1.5

484.0 30.0

Date/Time

Date/Time

514.0 ft

2/23/09 2/23/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

514.0

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/23/0915.0 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-10

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

71.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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12-36-
50+

17-36-39

10-14-13

34-35-50

30-50+

12-30-45

6-7-26

20-25-29

10-12-11

8-8-13

6-6-10

6-10-11

7-8-12

6-9-12

8-10-12

4-19-10

50+

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

Gypsum:
Dark gray to gray, moist to
wet and medium loose to
very dense   (Continued)

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

49.5 - 51.0

51.0 - 52.5

52.5 - 54.0

54.0 - 55.5

55.5 - 57.0

57.0 - 58.5

59.5 - 61.0

69.5 - 71.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.5

1.5

1.5

1.5

1.5

1.3

1.4

1.0

0.6

0.5

0.5

0.8

0.9

0.8

1.0

0.7

0.9

467.5

443.0

46.5

71.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-10

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

71.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

ST-7

Gypsum-Fly Ash:
Dark gray to gray, moist to
wet and medium loose to
very dense

Gypsum:
Dark gray to gray, moist to
wet and medium loose to
very dense

4.5 - 6.5

9.5 - 11.5

14.5 - 16.5

19.5 - 21.5

24.5 - 26.5

29.5 - 31.5

34.5 - 36.5

--

--

--

--

--

--

--

2.0

2.0

1.7

2.0

2.0

1.8

1.5

484.0 30.0

Date/Time

Date/Time

514.0 ft

2/23/09 2/24/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

514.0

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/24/0926.8 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-10A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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ST-8

ST-9

ST-10

Gypsum:
Dark gray to gray, moist to
wet and medium loose to
very dense   (Continued)

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

39.5 - 41.5

44.5 - 46.5

49.5 - 51.5

--

--

--

1.3

2.0

0.0

467.5

462.5

46.5

51.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-10A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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M
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2-2-3

7-8-10

9-12-12

6-7-9

5-5-6

2-1-1

3-6-4

9-14-14

22-22-25

28-26-30

3-9-12

12-14-14

17-20-24

5-34-30

5-23-25

50+

8-16-21

3-6-12

16-20-27

18-20-32

9-21-16

16-20-14

17-17-20

9-13-10

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Slope
Inclinometer
Installed.  See
Figure in
Appendix D

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil:
Clay, brownish gray, damp
and soft.

Gypsum-Fly Ash:
Gray to brown, moist to
saturated and very loose to
dense.

Gypsum-Fly Ash:
Dark brown to dark gray,
wet and dense to very
dense.

Gypsum:
Dark brown to dark gray,
wet and dense to very
dense.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.0

0.2

1.2

1.5

1.5

1.0

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.8

1.5

1.5

0.5

1.5

503.0

487.0

484.1

469.0

1.5

17.5

20.4

35.5

Date/Time

Date/Time

504.5 ft

2/3/09 2/6/09Completed

B. Evans

B. Evans Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

2/6/09

K. Clements

504.5

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/4/0925.1 ft

17.5 ft

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-11

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

75.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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10-11-9

8-8-9

7-6-7

3-4-5

5-6-8

7-7-7

15-22-17

10-10-8

-----

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

54.0 - 55.5

64.0 - 65.5

74.0 - 75.0

--

--

--

--

--

--

--

--

--

0.5

0.8

0.5

0.8

1.0

1.0

1.0

1.5

1.5
429.0 75.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-11

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

75.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to12.0
feet.

ST-1

ST-2

Mine Spoil:
Clay, brownish gray, damp
and soft.

Gypsum-Fly Ash:
Gray to brown, moist to
saturated and very loose to
dense.

No Refusal /
Bottom of Hole

5.0 - 7.0

10.0 - 12.0

--

--

2.0

2.0

502.9

492.4

1.5

12.0

Date/Time

Date/Time

504.4 ft

2/6/09 2/6/09Completed

B. Evans

B. Evans Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

504.4

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/6/09Dry

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  1

Sample #

8/5/09

Project Number

Project Name STN-11A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

12.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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WOH-
WOH-2
2-2-3

2-4-4

2-3-4

3-4-5

2-5-3

4-9-11

5-5-5

5-5-5

5-5-4

3-4-4

6-4-3

4-3-3

3-4-7

6-7-8

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

30.0 - 31.5

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

0.6

0.8

0.9

0.9

0.6

1.1

1.5

1.3

1.0

0.7

1.2

0.6

1.2

1.4

1.3

459.4 35.0

Date/Time

Date/Time

494.4 ft

2/26/09 2/26/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

494.4

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/27/0920.8 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  1

Sample #

8/5/09

Project Number

Project Name STN-12

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

35.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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2-1-3

2-5-5

6-8-7

12-7-9

5-6-9

8-14-12

6-12-15

6-14-15

14-14-14

13-15-27

2-5-12

10-12-15

9-12-14

WOH-2-3

3-6-8

WOH-3-4

2-2-3

12-30-32

6-6-5

2-18-20

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 40.0
feet.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

Gypsum-Fly Ash:
Dark gray to gray, damp to
wet and very loose to
medium loose

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.0

0.9

0.5

1.5

1.0

1.5

1.5

1.3

1.4

1.5

1.5

1.1

1.5

0.9

1.2

0.5

0.8

1.2

0.6

0.6

504.1 21.0

Date/Time

Date/Time

525.1 ft

2/25/09 2/26/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

525.1

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/25/0911.1 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-13

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

40.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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4-7-9SPT-21

No Refusal /
Bottom of Hole

38.5 - 40.0 --1.1485.1 40.0

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-13

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

40.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Piezometer
Installed. See
Figure in
Appendix D.

ST-1

ST-2

ST-3

ST-4

ST-5

Gypsum-Fly Ash:
Dark gray to dray, moist to
wet and very loose to
medium loose

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

5.0 - 7.0

10.0 - 12.0

15.0 - 17.0

20.0 - 22.0

23.0 - 25.0

--

--

--

--

--

2.0

1.8

2.0

0.0

0.9

503.1

500.1

22.0

25.0

Date/Time

Date/Time

525.1 ft

2/25/09 2/26/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

2/26/09

K. Clements

525.1

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/25/099.2 ft

8.0 ft

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  1

Sample #

8/5/09

Project Number

Project Name STN-13A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

25.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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1-10-14

14-15-16

14-17-12

10-6-10

5-6-11

11-11-7

3-1-5

WOH-1-2

WOH-9-
15

8-8-6

6-5-4

16-17-14

15-20-20

3-4-12

10-13-13

3-4-3

2-3-5

3-8-10

5-9-11

20-30-26

5-9-11

21-23-35

28-44-35

5-9-5

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Boring grouted
from 0 to 51.5
feet.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Gypsum-Fly Ash:
Dark gray to gray, moist to
wet and very loose to very
dense

Gypsum:
Dark gray to gray, moist to
wet and very loose to very
dense

0.0 - 1.5

1.5 - 3.0

3.0 - 4.5

4.5 - 6.0

6.0 - 7.5

7.5 - 9.0

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.4

1.5

1.3

1.4

1.1

1.5

1.3

1.0

1.0

1.4

1.2

1.3

1.5

1.4

1.0

1.2

1.3

1.5

1.5

1.5

1.3

1.5

0.9

1.2

484.0 26.9

Date/Time

Date/Time

510.9 ft

2/27/09 2/27/09Completed

R. Riker

R. Riker Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

510.9

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

2/27/097.5 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-14

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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5-10-11

14-14-11

12-34-40

12-33-35

1-3-8

7-11-16

5-2-2

9-18-1

4-6-8

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

Gypsum:
Dark gray to gray, moist to
wet and very loose to very
dense   (Continued)

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogenous mixture
of coal, shale, sandstone
and siltstone fragments.

No Refusal /
Bottom of Hole

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

50.0 - 51.5

--

--

--

--

--

--

--

--

--

1.2

1.0

0.9

1.2

0.9

1.2

1.3

0.6

0.2

464.4

459.4

46.5

51.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-14

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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WOH-1-1

WOH-1-2

1-2-2

1-1-1

1-2-2

1-2-3

1-2-3

2-2-3

2-4-3

2-3-4

4-3-3

1-1-3

5-13-4

5-6-5

3-4-3

4-3-4

6-5-5

WOR-
WOR-2

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Slope
Inclinometer
Installed.  See
Figure in
Appendix D

Boring location
at sta 10+59
feet, offset 18.5
feet right.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

Class III Channel Lining

Gypsum:
Light gray to dark gray,
moist to wet and very loose
to loose.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, very soft to very stiff
and with heterogeneous
mixture of coal, shale,
sandstone and siltstone
fragments.

9.0 - 10.5

10.5 - 12.0

12.0 - 13.5

13.5 - 15.0

15.0 - 16.5

16.5 - 18.0

18.0 - 19.5

19.5 - 21.0

21.0 - 22.5

22.5 - 24.0

24.0 - 25.5

25.5 - 27.0

27.0 - 28.5

28.5 - 30.0

30.0 - 31.5

31.5 - 33.0

33.0 - 34.5

34.5 - 36.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

0.3

0.7

0.7

0.8

0.5

1.0

0.9

1.4

0.6

1.5

1.5

0.1

1.5

1.5

0.8

1.2

1.5

0.9

472.9

459.9

8.0

21.0

Date/Time

Date/Time

480.9 ft

5/28/09 5/28/09Completed

Z. Massey

Z. Massey Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

480.9

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

5/28/094.9 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-15

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

71.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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5-6-4

6-8-8

1-3-4

5-6-8

9-8-8

11-9-14

4-4-6

7-12-21

5-7-14

3-4-7

65-21-14

6-6-10

3-7-14

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
dark gray to black, moist to
wet, medium stiff to very
stiff, with heterogeneous
mixture of coal, shale,
sandstone and siltstone
fragments and organics.

No Refusal /
Bottom of Hole

36.0 - 37.5

37.5 - 39.0

39.0 - 40.5

40.5 - 42.0

42.0 - 43.5

43.5 - 45.0

45.0 - 46.5

46.5 - 48.0

48.0 - 49.5

55.0 - 56.5

60.0 - 61.5

65.0 - 66.5

70.0 - 71.5

--

--

--

--

--

--

--

--

--

--

--

--

--

1.4

1.5

1.2

1.0

1.5

1.5

1.5

1.4

1.5

1.5

0.8

1.0

0.9

440.9

409.4

40.0

71.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-15

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

71.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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WOR-1-2

1-1-1

WOH-1-2

WOH-2-3

4-3-3

5-4-5

3-1-2

4-4-5

2-3-5

WOH-1-2

2-3-8

5-3-7

2-3-4

13-5-6

3-5-5

3-5-7

14-12-7

10-9-11

Boring
advanced with
4-1/4 I.D. Hollow
Stem Augers.

Slope
Inclinometer
Installed.  See
Figure in
Appendix D

Boring location
at sta 10+99
feet, offset 23.0
feet right.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

Class III Channel Lining

Gypsum:
Light gray to dark gray,
moist to wet and very loose
to loose.

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
gray to dark gray, moist to
wet, soft to very stiff and
with heterogeneous
mixture of coal, shale,
sandstone and siltstone
fragments.

10.0 - 11.5

11.5 - 13.0

13.0 - 14.5

14.5 - 16.0

16.0 - 17.5

17.5 - 19.0

19.0 - 20.5

20.5 - 22.0

22.0 - 23.5

23.5 - 25.0

25.0 - 26.5

26.5 - 28.0

28.0 - 29.5

29.5 - 31.0

31.0 - 32.5

32.5 - 34.0

34.0 - 35.5

35.5 - 37.0

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.0

0.7

1.1

1.0

1.1

1.5

0.7

1.2

1.5

0.4

0.7

0.8

1.0

0.2

0.3

1.2

0.2

0.8

472.1

462.6

9.0

18.5

Date/Time

Date/Time

481.1 ft

5/28/09 5/29/09Completed

Z. Massey

Z. Massey Driller

0.0

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

--

K. Clements

481.1

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg, KY

5/28/095.1 ft

--

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

1  of  2

Sample #

8/5/09

Project Number

Project Name STN-16

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

71.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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11-11-12

4-5-7

3-4-6

5-5-6

3-6-10

5-7-7

3-5-9

4-4-7

3-4-5

3-2-6

4-4-7

5-9-15

5-5-8

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

Mine Spoil:
Lean to fat clay with
intermediate sand lenses,
dark gray to black, moist to
wet, medium stiff to very
stiff, with heterogeneous
mixture of coal, shale,
sandstone and siltstone
fragments and organics.

No Refusal /
Bottom of Hole

37.0 - 38.5

38.5 - 40.0

40.0 - 41.5

41.5 - 43.0

43.0 - 44.5

44.5 - 46.0

46.0 - 47.5

47.5 - 49.0

49.0 - 50.5

55.0 - 56.5

60.0 - 61.5

65.0 - 66.5

70.0 - 71.5

--

--

--

--

--

--

--

--

--

--

--

--

--

0.9

1.2

1.5

1.5

1.5

1.3

1.5

1.5

1.5

1.5

1.0

1.5

1.0

442.1

409.6

39.0

71.5

Description

PAF: Phase 2

Drakesboro, Ky

LOG

Elevation

2  of  2

Sample #

8/5/09

Project Number

Project Name STN-16

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

71.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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4-9-8

6-13-16

9-13-6

6-6-4

9-6-6

10-8-6

3-6-6

6-6-5

17-16-9

7-9-10

5-6-5

6-8-7

6-6-7

4-4-5

9-8-6

3-4-7

9-3-5

5-5-5

11-6-10

Cobble block at
13.7 ft.

Cobble block at
24.3 ft.

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

30.0' - 31.5'

35.5' - 37.0'

22

--

--

7

--

--

13

--

--

17

--

--

8

--

--

9

--

10

--

0.7'

1.0'

0.4'

0.3'

1.2'

1.2'

0.7'

0.6'

0.5'

0.2'

1.2'

0.5'

0.7'

0.7'

1.3'

1.2'

0.3'

1.5'

1.0'

Date/Time

Date/Time

483.5 ft

11/10/09 11/10/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Mark Martin

483.5'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/10/094.0 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-17

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

43.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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9-9-9

9-10-8

Water at 37.8

Backfilled from
43.0 to 0.0
Bentonite groutSPT-20

SPT-21

No Refusal /
Bottom of Hole

40.0' - 41.5'

41.5' - 43.0'

--

--

0.6'

0.2'440.5' 43.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-17

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

43.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

71
46

71
56
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G

.G
D

T 
 3
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/1

0



9-9-13

16-20-20

5-16-25

5-17-25

17-21-25

11-15-16

7-6-5

5-9-10

5-11-11

5-17-10

10-20-20

15-16-26

11-34-24

8-19-36

26-40-49

11-30-36

20-20-20

11-9-17

7-10-15

25-27-
50+

20-10-20

5-7-9

3-4-6

3-6-8

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.
Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

9

--

11

--

--

21

--

--

23

--

--

21

--

--

28

--

--

25

--

--

26

--

--

18

1.1'

1.2'

1.5'

1.3'

1.4'

1.5'

1.5'

1.5'

1.5'

1.5'

1.5'

1.5'

1.5'

1.5'

1.5'

1.4'

1.4'

1.5'

1.5'

1.4'

1.5'

1.3'

1.2'

1.5'

498.0'

483.9'

467.0'

3.5'

17.6'

34.5'

Date/Time

Date/Time

501.5 ft

11/10/09 11/11/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Mark Martin

501.5'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/11/0926.6 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-18

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

61.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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6-6-8

3-5-7

3-6-7

2-3-7

16-9-7

10-9-11

25-22-18

50+
17-16-13

Backfilled with
Bentonite Grout
61.5-0.0

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32
SPT-33

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

59.5' - 59.7'
60.0' - 61.5'

--

--

19

--

14

--

--

--
--

1.0'

1.1'

1.2'

1.0'

1.1'

1.3'

1.4'

0.2'
1.5'440.0' 61.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-18

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

61.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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TE

C
/F

M
S
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E
G
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C

Y
  1

71
46
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56
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T 
 3
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/1

0



5-7-8

3-5-7

3-2-6

2-4-8

5-6-7

6-7-8

7-14-17

11-12-13

10-9-12

4-3-4

1-WH-
WH

WH-8-11

8-7-6

WH-11-
17

12-28-26

22-25-30

4-9-17

4-10-11

6-26-22

6-11-13

4-7-9

9-12-13

9-10-21

9-14-19

14-18-28

17-20-36

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

SPT-25

SPT-26

Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

36.0' - 37.5'

37.5' - 39.0'

13

--

--

15

--

--

18

--

--

39

--

--

21

--

--

22

--

--

19

--

--

21

--

--

21

--

1.3'

1.4'

1.3'

1.4'

1.5'

0.9'

1.4'

1.3'

1.4'

1.5'

1.4'

1.0'

1.3'

1.0'

1.5'

1.4'

1.4'

1.3'

1.2'

1.5'

1.3'

1.4'

1.2'

1.0'

1.1'

1.0'

485.2' 34.5'

Date/Time

Date/Time

519.7 ft

11/12/09 11/17/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

519.7'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/17/0912.0 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-19

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

78.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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6-45-36
59-100+

7-14-10

8-28-38

4-16-12

14-22-20

9-15-22

9-32-43

30-18-35

16-22-62

6-7-18

30-43-64

18-14-23

19-40-35

30-100+

6-24-13

9-8-11

6-10-16

Backfilled with
Bentonite grout
78.5-0.0

SPT-27
SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense (Continued)

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

39.0' - 40.5'
40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

49.5' - 51.0'

51.0' - 52.5'

52.5' - 54.0'

54.0' - 55.5'

55.5' - 57.0'

57.0' - 58.5'

60.0' - 61.5'

65.0' - 66.5'

70.0' - 71.5'

75.0' - 76.5'

77.0' - 78.5'

--
22

--

--

25

--

--

24

--

--

20

--

--

19

15

--

--

--

1.0'
0.8'

1.2'

1.0'

1.2'

1.3'

1.0'

1.1'

1.4'

1.5'

0.9'

1.1'

0.5'

1.1'

0.8'

0.6'

1.1'

1.2'

449.7'

441.2'

70.0'

78.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-19

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

78.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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10-11-10

9-18-22

10-12-18

8-17-8

8-10-8

10-10-10

5-4-6

11-6-8

4-5-18

8-4-6

6-8-12

4-12-12

8-10-8

3-7-7

3-6-8

10-12-11

5-7-8

8-18-26

17-21-36

21-28-27

11-12-10

7-8-7

Top cover by
Minespoil and
DGA road way

Wet From 18.0
to 21.0

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

Mine Spoil: Lean to Sandy
Lean Clay, brown, wet, very
stiff,  heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.
Gypsum-Fly Ash: Dark gray
to gray, moist to wet, dense
Mine Spoil: Lean to Sandy
Lean Clay, brown to dark
gray, moist to wet, stiff to
hard,  heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

35.0' - 36.5'

15

--

--

12

--

--

11

--

--

13

--

--

22

--

--

16

--

--

11

--

--

10

0.8'

0.9'

0.8'

0.5'

1.0'

0.6'

0.9'

0.5'

1.0'

1.1'

1.0'

0.1'

0.6'

0.4'

1.1'

1.4'

1.1'

1.3'

1.2'

1.0'

0.7'

1.0'

487.8'

483.8'

1.5'

5.5'

Date/Time

Date/Time

489.3 ft

12/3/09 12/3/09Completed

R. Riker

R. Riker Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

489.3'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/3/0918.0 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN -20

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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7-9-10

6-6-10

8-12-8

Backfilled with 2
bags quikgrout
and 1 bag
portland cement

SPT-23

SPT-24

SPT-25

Mine Spoil: Lean to Sandy
Lean Clay, brown to dark
gray, moist to wet, stiff to
hard,  heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments. (Continued)

No Refusal /
Bottom of Hole

40.0' - 41.5'

45.0' - 46.5'

50.0' - 51.5'

--

--

--

1.5'

1.4'

0.9'437.8' 51.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN -20

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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5-7-9

9-12-12

10-5-7

5-5-5

7-17-15

5-12-15

6-8-8

4-4-6

9-20-20

7-17-26

6-16-24

7-21-21

8-12-20

5-7-13

8-13-17

9-16-20

12-21-30

5-13-19

5-19-50

5-19-32

10-12-12

10-12-25

3-7-13

6-10-16

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.
Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

8

--

--

17

--

--

19

--

--

25

--

--

27

--

--

26

--

--

26

--

--

24

--

--

0.6'

1.1'

1.1'

0.9'

1.0'

0.8'

1.3'

1.5'

1.5'

1.5'

1.5'

1.4'

1.5'

1.5'

1.4'

1.5'

1.5'

1.4'

1.5'

1.5'

1.5'

1.5'

1.5'

1.5'

500.6'

483.9'

6.0'

22.7'

Date/Time

Date/Time

506.6 ft

11/11/09 11/12/09Completed

BT

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Mark Martin

506.6'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/12/0922.3 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-21

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

67.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
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M
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G
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C

Y
  1
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.G
D

T 
 3

/2
/1

0



21-34-34

11-21-40

5-17-40

19-31-35

5-19-25

18-19-13

8-18-45
30-50+

7-10-10

20-17-21

11-14-15

7-9-10

Backfilled with
Bentonite Grout
67.0-0.0

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31
SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense (Continued)

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'
46.5' - 47.3'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

65.5' - 67.0'

24

--

--

27

--

--

27
--

18

--

--

--

1.3'

1.5'

1.5'

1.5'

1.5'

1.4'

1.4'
0.6'

1.3'

1.4'

1.5'

1.5'

459.3'

439.6'

47.3'

67.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-21

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

67.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
A

P
H
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 L

O
G

.G
D

T 
 3

/2
/1

0



3-5-5

9-12-11

12-17-18

5-12-13

10-8-7

4-4-4

7-12-13

14-16-21

12-7-8

7-8-6

1-WH-1

5-9-7

WH-1-1

6-4-5

8-12-12

16-25-32

8-23-39

56-100+

43-26-35

8-10-10

4-8-13

10-12-13

13-25-31

15-29-38

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

15

--

--

12

--

--

23

--

--

33

--

--

30

--

--

22

--

--

23

--

--

22

--

--

1.4'

0.9'

1.1'

0.8'

0.9'

1.1'

1.5'

1.0'

0.9'

1.2'

1.5'

1.3'

1.4'

1.3'

1.2'

1.4'

1.1'

0.8'

1.5'

1.3'

0.9'

1.2'

1.0'

1.1'
484.0' 35.1'

Date/Time

Date/Time

519.1 ft

11/17/09 11/18/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

519.1'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/18/0911.5 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  3

Sample #

3/2/10

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

79.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
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TE

C
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S
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E
G
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Y
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28-41-57

51-90-
100+

27-31-43

20-14-30

21-13-24

26-31-49

19-19-34

28-32-42

39-44-50

30-42-
50+

39-48-
50+

28-48-
50+

49-50+

48-37-27

35-50+

9-18-49

25-50+

31-50+

10-11-13
Backfilled with
Bentonite Grout
from 79.5-0.0

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense (Continued)

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

49.5' - 51.0'

51.0' - 52.5'

52.5' - 54.0'

54.0' - 55.5'

55.5' - 57.0'

57.0' - 58.5'

58.5' - 60.0'

65.0' - 66.5'

70.0' - 71.5'

75.0' - 76.5'

21

--

--

25

--

--

19

--

--

20

--

--

23

--

--

16

17

--

--

1.3'

1.2'

1.5'

1.2'

0.9'

0.8'

1.5'

1.4'

1.3'

1.3'

1.2'

1.2'

0.8'

1.1'

0.9'

0.7'

0.9'

0.6'

1.1'
444.1' 75.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  3

Sample #

3/2/10

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

79.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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16-11-11SPT-44Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)
No Refusal /
Bottom of Hole

78.0' - 79.5' --1.0'439.6' 79.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

3  of  3

Sample #

3/2/10

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

79.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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TE

C
/F

M
S

M
_L

E
G

A
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  1
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3-8-12

10-16-14

14-19-15

3-4-5

5-10-8

4-4-7

2-2-3

2-4-7

7-10-9

8-7-6

2-2-3

6-6-8

9-10-13

5-5-9

12-14-18

15-15-21

9-15-8

15-11-9

9-11-46

33-14-10

10-10-33

24-14-19

15-13-11

7-11-8

Cobble Block at
5.2 ft.

Cobbles at 27.0
ft

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine spoil:  Lean to Sandy
Lean Clay with mixture of
coal, shale, sandstone and
siltstone fragments and
lenses of gypsum/fly ash,
brown to dark brown, gray
to dark gray, moist to wet,
soft to very stiff

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

16

--

--

17

--

--

9

--

--

16

--

--

15

--

--

16

--

--

5

--

--

7

--

--

1.1'

1.2'

1.0'

0.7'

0.6'

0.9'

0.9'

1.2'

1.3'

0.7'

0.2'

0.7'

1.5'

1.5'

1.0'

1.4'

0.7'

1.1'

0.8'

1.4'

1.3'

1.0'

0.6'

1.5'

Date/Time

Date/Time

502.0 ft

12/7/09 12/8/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

502.0'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/8/0928.9 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-23

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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50+

50+

5-10-8

5-18-15

50+

14-16-23

12-15-22

15-17-12

14-12-10

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

Mine spoil:  Lean to Sandy
Lean Clay with mixture of
coal, shale, sandstone and
siltstone fragments and
lenses of gypsum/fly ash,
brown to dark brown, gray
to dark gray, moist to wet,
soft to very stiff 
(Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

61.5' - 63.0'

21

--

--

19

8

--

--

--

--

0.5'

0.3'

1.3'

1.0'

0.4'

1.5'

1.2'

1.2'

0.6'439.0' 63.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-23

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

71
46
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56
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P
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M
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P
H
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O
G

.G
D

T 
 3

/2
/1

0



5-5-10

10-12-16

10-9-6

7-4-6

9-6-6

9-9-7

6-8-12

5-7-12

12-26-36

28-55-59

6-21-24

6-19-24

47-73-84

4-19-42

23-12-33

47-37-34

4-7-11

4-5-7

3-3-6

3-3-6

6-9-9

10-18-12

9-15-22

7-10-10

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.
Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

14

--

--

18

--

--

22

--

--

16

--

--

11

--

--

16

--

--

23

--

--

12

--

--

0.9'

1.1'

1.0'

0.4'

1.2'

1.1'

0.6'

1.5'

1.2'

1.3'

1.4'

1.5'

1.5'

1.3'

1.4'

1.5'

1.0'

1.5'

1.2'

1.1'

1.4'

1.1'

0.8'

1.2'

504.2'

483.9'

480.2'

4.5'

24.8'

28.5'

Date/Time

Date/Time

508.7 ft

11/11/09 11/11/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

508.7'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/11/0932.1 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-24

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

69.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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3-4-6

3-5-7

5-6-8

3-3-7

4-6-4

12-12-6

14-12-12

3-3-3

7-8-5

7-9-6

6-7-11

5-7-8

7-6-5

6-7-6

Backfilled with
Bentonite Grout
69.5-0.0

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

65.0' - 66.5'

68.0' - 69.5'

14

--

--

18

--

--

12

--

--

16

15

--

--

--

1.4'

1.3'

1.2'

1.2'

1.0'

1.1'

1.2'

0.7'

0.4'

1.5'

1.4'

1.1'

1.4'

1.3'439.2' 69.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-24

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

69.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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3-5-6

9-13-14

8-12-15

9-13-15

16-11-11

10-11-15

14-11-11

6-7-7

6-7-8

6-7-12

8-15-12

12-12-6

8-5-6

7-10-23

26-50+

20-25-26

14-19-28

27-26-22

32-23-27

28-32-
50+

26-50+

49-50+

50+

30-50+

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

11

--

--

8

--

--

20

--

--

25

--

--

33

--

--

23

--

--

19

--

--

23

--

--

1.0'

1.2'

1.5'

0.9'

1.4'

1.4'

1.1'

1.4'

1.1'

1.4'

1.5'

1.5'

1.5'

1.3'

0.6'

1.3'

1.0'

1.4'

1.5'

1.3'

0.7'

0.8'

0.3'

0.7'

Date/Time

Date/Time

522.7 ft

11/19/09 11/20/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

522.7'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/20/0912.2 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  3

Sample #

3/2/10

Project Number

Project Name STN-25

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

83.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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TA
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C
/F

M
S

M
_L

E
G

A
C

Y
  1
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50+

50+

31-40-
50+
50+

50+

28-50+

36-49-
50+
50+

29-50+

5-6-9

7-10-9

4-4-7

5-7-7

7-7-7

4-9-22

8-8-10

3-5-11

3-5-11

5-7-8

7-10-9

10-8-9

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

49.5' - 51.0'

51.0' - 52.5'

52.5' - 54.0'

54.0' - 55.5'

55.5' - 57.0'

57.0' - 58.5'

58.5' - 60.0'

60.0' - 61.5'

61.5' - 63.0'

65.0' - 66.5'

70.0' - 71.5'

75.0' - 76.5'

21

--

--

19

--

--

20

--

--

18

--

--

22

--

15

--

--

22

20

20

--

0.4'

0.5'

1.0'

0.4'

0.4'

0.9'

1.1'

0.5'

1.0'

1.1'

0.8'

1.2'

1.5'

1.5'

1.3'

0.4'

1.1'

1.4'

1.1'

1.4'

1.3'

483.7'

473.2'

39.0'

49.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  3

Sample #

3/2/10

Project Number

Project Name STN-25

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

83.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
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2-7-10

5-8-9

Backfilled with
Bentonite Grout
83.0-0.0

SPT-46

SPT-47

No Refusal /
Bottom of Hole

80.0' - 81.5'

81.5' - 83.0'

--

--

1.1'

1.2'439.7' 83.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

3  of  3

Sample #

3/2/10

Project Number

Project Name STN-25

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

83.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

71
46

71
56

.G
P
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G

.G
D

T 
 3
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/1

0



5-7-7

6-8-6

32-22-12

6-5-6

6-8-9

10-12-14

11-13-16

8-8-8

9-10-10

10-12-11

7-9-12

16-17-18

15-20-13

6-7-8

10-10-12

2-3-3

12-12-13

4-6-7

Sandstone
observed in SPT

Cobble blocked
SPT
Cobble blocked
SPT

Cobble blocked
SPT
Rock fragments
in SPT

Cobble blocked
SPT at 25.2'

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, medium stiff to very
stiff, with siltstone,
sandstone, shale and coal
fragments

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

25.0' - 26.5'

30.0' - 31.5'

35.0' - 36.5'

18

12

6

13

13

9

6

3

10

12

7

11

9

9

15

--

14

--

0.7'

1.5'

0.7'

1.5'

0.9'

0.8'

0.2'

0.1'

1.2'

1.3'

0.3'

0.5'

1.5'

1.2'

1.3'

0.2'

1.5'

1.5'

Date/Time

Date/Time

471.6 ft

1/5/10 1/6/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

471.6'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/6/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-26

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

43.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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6-5-4

3-4-5

SPT sample was
saturated
SPT sample was
saturated

SPT-19

SPT-20

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, medium stiff to very
stiff, with siltstone,
sandstone, shale and coal
fragments (Continued)

No Refusal /
Bottom of Hole

40.0' - 41.5'

41.5' - 43.0'

17

--

1.3'

1.5'428.6' 43.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-26

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

43.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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TE
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/F
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2-4-7

7-9-14

14-20-18

4-5-7

4-4-3

9-9-10

7-9-10

11-14-21

21-33-34

9-9-12

3-4-3

3-4-6

6-6-7

4-7-9

8-8-9

5-5-10

5-7-11

15-15-15

15-18-10

14-11-11

12-14-10

13-14-18

20-18-14

9-11-17

Gypsum

Cobble block

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine spoil, Lean Clay
brown to dark gray, moist to
wet, soft to stiff, with
siltstone, sandstone, shale
and coal fragments

Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, soft to stiff, with
siltstone, sandstone, shale
and coal fragments

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

--

15

13

16

--

16

19

19

15

21

19

18

23

15

13

24

--

15

--

12

--

16

--

15

0.6'

1.0'

1.2'

1.3'

0.6'

0.8'

1.0'

1.0'

1.0'

1.3'

0.6'

1.0'

1.0'

1.0'

0.8'

1.1'

1.5'

0.8'

0.6'

1.0'

1.5'

0.9'

0.9'

0.5'

482.9'

475.4'

9.0'

16.5'

Date/Time

Date/Time

491.9 ft

12/10/09 12/11/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

491.9'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/11/095.4 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-27

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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14-20-22

15-15-17

9-12-12

9-11-10

13-13-12

13-10-11

10-18-18

8-9-10

15-21-22

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

Mine spoil, Clayey Sand
brown to dark gray, moist to
wet, soft to stiff, with
siltstone, sandstone, shale
and coal fragments 
(Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

61.5' - 63.0'

--

12

--

16

--

14

--

18

19

1.1'

0.5'

0.9'

1.0'

0.5'

0.9'

1.0'

1.0'

1.2'428.9' 63.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-27

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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TE

C
/F

M
S

M
_L

E
G
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Y
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46
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2-4-4

6-6-5

10-8-12

3-4-5

7-8-10

11-15-9

2-3-3

4-11-8

11-15-11

7-8-11

6-13-35

11-50+

11-15-12

16-7-11

12-15-13

11-12-10

21-22-21

Cobble blocked
SPT at 25.4'

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

20.0' - 21.5'

25.0' - 26.5'

30.0' - 31.5'

35.0' - 36.5'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

1.0'

0.9'

1.5'

1.5'

1.4'

1.2'

1.3'

1.4'

1.0'

1.3'

1.3'

0.8'

0.9'

1.5'

0.4'

0.2'

1.1'

Date/Time

Date/Time

470.4 ft

1/4/10 1/5/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.4'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/5/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-28

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

41.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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15-26-36SPT-18

No Refusal /
Bottom of Hole

40.0' - 41.5' --0.2'428.9' 41.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-28

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

41.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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TE

C
/F

M
S

M
_L
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2-3-4

1-2-5

5-5-7

5-6-7

7-12-13

14-15-18

4-6-7

8-9-9

14-17-16

22-14-17

4-4-8

8-8-22

32-13-11

8-8-12

12-11-10

8-9-10

8-13-17

11-15-20

14-15-15

9-10-5

2-5-5

6-6-5

3-6-6

5-4-5

Cobble blocked
SPT at 15.5'

Cobble blocked
SPT at 25.8'

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

13

16

16

16

18

13

14

12

11

14

12

12

15

14

15

--

12

9

16

14

11

13

19

--

0.6'

0.9'

1.5'

1.3'

1.0'

0.9'

1.1'

1.5'

1.1'

1.1'

0.5'

0.9'

1.0'

1.0'

1.5'

0.3'

1.5'

0.7'

1.2'

0.6'

1.5'

1.4'

1.5'

0.7'

Date/Time

Date/Time

488.8 ft

12/14/09 12/15/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

488.8'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/16/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-29

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

59.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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5-18-14

14-16-19

15-15-17

14-23-24

16-17-15

6-6-9

15-15-19

11-13-13

Cobble blocked
SPT at 45.4'

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

37.5' - 39.0'

40.0' - 41.5'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

56.5' - 58.0'

58.0' - 59.5'

13

12

--

--

12

--

18

--

0.7'

1.3'

1.5'

0.4'

1.1'

1.3'

1.5'

1.4'429.3' 59.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-29

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

59.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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TA
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2-2-6

7-6-6

5-4-6

3-5-5

5-7-7

6-7-8

7-9-9

8-10-11

11-11-11

9-7-11

3-6-6

7-9-11

10-10-11

11-11-9

11-10-9

5-6-9

Cobble blocked
SPT at 7.6'

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

Mine Spoil: Lean Clay to
Clayey sand with
intermediate sand lenses,
brown  to dark gray, moist
to wet, stiff to very stiff and
with heterogeneous mixture
of coal, shale, sandstone,
and siltstone fragments.

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

25.0' - 26.5'

30.0' - 31.5'

35.0' - 36.5'

17

29

--

16

15

--

10

12

12

13

12

13

15

5

9

--

1.5'

0.7'

0.1'

1.5'

1.0'

0.1'

1.2'

1.4'

1.3'

1.5'

1.5'

1.5'

1.5'

1.0'

1.2'

1.3'

Date/Time

Date/Time

470.7 ft

12/17/09 12/18/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.7'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/18/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-30

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

39.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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9-14-13

11-12-11

SPT-17

SPT-18

No Refusal /
Bottom of Hole

36.5' - 38.0'

38.0' - 39.5'

--

12

1.5'

1.5'431.2' 39.5'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-30

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

39.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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TE
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/F
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2-2-3

3-5-5

6-10-9

5-6-6

6-10-11

10-10-11

4-6-9

14-12-11

8-7-6

8-9-6

3-2-2

1-2-1

1-5-16

15-19-16

11-9-9

5-5-5

2-3-3

2-2-5

2-2-3

1-2-2

2-8-13

8-7-6

4-6-8

4-4-6

Cobble blocked
SPT at 8.1'

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

Sand with intermediate
layers of clay and gravel,
brown, moist to wet, very
loose to dense

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

--

14

13

15

12

--

12

8

8

8

5

5

4

5

4

5

5

7

4

6

7

6

14

19

0.8'

1.5'

1.0'

1.4'

1.3'

0.6'

1.2'

1.2'

1.0'

1.5'

1.2'

1.5'

1.3'

1.5'

1.4'

1.5'

1.5'

1.4'

1.3'

1.2'

1.3'

1.4'

1.4'

1.0'

476.1'

452.1'

10.5'

34.5'

Date/Time

Date/Time

486.6 ft

12/16/09 12/16/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

486.6'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/16/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

3/2/10

Project Number

Project Name STN-31

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

58.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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8-9-11

3-9-9

5-5-5

9-10-12

7-7-8

9-10-12

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, stiff to very stiff
and with heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments. (Continued)

No Refusal /
Bottom of Hole

36.0' - 37.5'

40.0' - 41.5'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

56.5' - 58.0'

17

15

--

10

15

--

0.9'

1.1'

1.0'

0.7'

1.4'

1.5'428.6' 58.0'

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

3/2/10

Project Number

Project Name STN-31

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

58.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA
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Top cover Mine
spoil

Boulder zone
from 18.0 to
27.0(BOH)

PZ Installed

ST-1

ST-2

ST-3

ST-4

ST-5

ST-6

Gypsum-Fly Ash: Dark gray
to gray, moist to wet, dense

Mine Spoil: Lean to Sandy
Lean Clay, brown to dark
gray, moist to wet, stiff to
very stiff,  heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

23.0' - 25.0'

25.0' - 27.0'

12

12

13

--

--

--

1.4'

1.4'

1.2'

0.0'

0.0'

0.0'

484.2'

462.7'

5.5'

27.0'

Date/Time

Date/Time

489.7 ft

12/3/09 12/3/09Completed

R. Riker

R. Riker Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

489.7'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/3/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-20A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

27.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Top Cover by
minespoil
roadway

Backfilled by 2
bags Quikgrout,
and 1 bag
Portland Cement

ST-1

ST-2

ST-3

ST-4

ST-5

Mine Spoil: Lean to Sandy
Lean Clay, brown to dark
gray, moist to wet, stiff to
very stiff,  heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.
Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to
dense(Est.)

Gypsum: Dark gray to gray,
moist to wet, medium loose
to dense

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 27.0'

16

24

24

24

23

1.7'

1.1'

1.6'

1.0'

1.5'

501.5'

483.8'

479.5'

5.0'

22.7'

27.0'

Date/Time

Date/Time

506.5 ft

12/1/09 12/1/09Completed

R. Riker

R. Riker Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

506.5'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/1/0910.0 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-21A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

27.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Piezeometer tip
set at 29.0 ft.

ST-1

ST-2

ST-3

ST-4

ST-5

Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 26.0'

17

21

35

28

25

1.8'

1.7'

2.0'

2.0'

1.0'

487.4' 32.0'

Date/Time

Date/Time

519.4 ft

11/18/09 11/19/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

519.4'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/19/0912.7 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-22A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

32.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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ST-1

ST-2

ST-3

ST-4

Mine spoil:  Lean to Sandy
Lean Clay with mixture of
coal, shale, sandstone and
siltstone fragments and
lenses of gypsum/fly ash,
brown to dark brown, gray
to dark gray, moist to wet,
soft to very stiff

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

16

15

17

15

1.7'

1.7'

1.2'

1.4'

466.8' 35.0'

Date/Time

Date/Time

501.8 ft

12/9/09 12/9/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

501.8'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/9/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-23A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

35.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Backfilled with
Bentonite Grout
22.0-0.0

ST-1

ST-2

ST-3

ST-4

Mine Spoil: Lean to Sandy
Lean Clay with intermediate
sand lenses, gray to dark
gray, moist to wet, soft to
very stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.
Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to dense

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

18

22

20

21

2.0'

1.8'

1.1'

1.7'

505.7'

486.7'

3.0'

22.0'

Date/Time

Date/Time

508.7 ft

11/12/09 11/12/09Completed

AKS

AKS Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

508.7'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

11/12/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-24A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

22.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Top cover
Gypsum ash.
CME 85 Truck
used W/ 4 1/4
HSA and 2.5'
shelby tube

ST-4 refused
and was
crushed, no
recovery

PZ installed

ST-1

ST-2

ST-3

ST-4

ST-5

Gypsum-Fly Ash: Dark gray
to gray, moist to wet,
medium loose to
dense(Est.)

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 27.0'

--

11

28

26

--

2.0'

1.9'

2.0'

2.0'

0.0'

487.3' 36.0'

Date/Time

Date/Time

523.3 ft

12/1/09 12/1/09Completed

R. Riker

R. Riker Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

523.3'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/1/0920.0 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-25A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

36.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

71
46
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56

.G
P

J 
 F

M
S

M
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R
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P
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 L

O
G

.G
D

T 
 3

/2
/1

0



ST-1

ST-2

Mine spoil, brown to dark
gray, moist to wet, medium
stiff to very stiff, with
siltstone, sandstone, shale
and coal fragments

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

13

15

1.5'

1.4'

451.5' 19.9'

Date/Time

Date/Time

471.4 ft

1/6/10 1/6/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

471.4'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/6/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-26A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

19.9 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
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TE
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/F

M
S
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ST-1

ST-2

ST-3

ST-4

ST-5

Mine spoil, brown to dark
gray, moist to wet, soft to
stiff, with siltstone,
sandstone, shale and coal
fragments

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 27.0'

15

--

25

--

--

1.3'

0.6'

1.2'

0.0'

0.2'
465.2' 27.0'

Date/Time

Date/Time

492.2 ft

12/10/09 12/10/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

492.2'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/11/096.3 ft

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-27A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

27.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

71
46

71
56

.G
P

J 
 F

M
S

M
-G

R
A

P
H

IC
 L

O
G

.G
D

T 
 3

/2
/1

0



ST-1

ST-2

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

--

--

1.3'

1.1'

450.4' 19.8'

Date/Time

Date/Time

470.2 ft

1/5/10 1/5/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.2'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/5/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-28A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

19.8 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1

71
46

71
56

.G
P
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 F
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R
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P
H
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O
G
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D

T 
 3

/2
/1

0



ST-1

ST-2

ST-3

ST-4

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, medium stiff to
vey stiff and with
heterogeneous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

17

20

--

--

1.1'

1.1'

0.3'

0.8'
467.1' 22.0'

Date/Time

Date/Time

489.1 ft

12/15/09 12/16/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

489.1'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/16/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-29A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

22.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S
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_L

E
G

A
C

Y
  1
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R
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P
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O
G

.G
D

T 
 3

/2
/1

0



ST-1

ST-2

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, stiff to very stiff
and with heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.

No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

--

--

1.4'

1.4'

452.5' 18.0'

Date/Time

Date/Time

470.5 ft

1/4/10 1/4/10Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

470.5'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

1/4/10Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-30A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

18.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.

S
TA

N
TE

C
/F

M
S

M
_L

E
G

A
C

Y
  1
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.G
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 F
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O
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 3

/2
/1

0



ST-1

ST-2

ST-3

ST-4

Mine Spoil: Lean to Fat
Clay with intermediate sand
lenses, brown  to dark gray,
moist to wet, soft to very stiff
and with heterogeneous
mixture of coal, shale,
sandstone, and siltstone
fragments.

Sand with intermediate
layers of clay and gravel,
browm, moist to wet,
medium dense to dense
No Refusal /
Bottom of Hole

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

9

17

12

8

1.4'

1.2'

0.9'

1.6'

467.0'

465.0'

20.0'

22.0'

Date/Time

Date/Time

487.0 ft

12/17/09 12/17/09Completed

B. Taylor

B. Taylor Driller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

Steve Bradford

487.0'

Geotechnical Exploration

County

Project Type

Supervisor

Logged By

Muhlenberg

--

12/17/09Dry

--

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

3/2/10

Project Number

Project Name STN-31A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

22.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

STANTEC CONSULTING SERVICES, INC.
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Appendix D 

Instrumentation Logs 

























































 

 

Appendix E 

Slope Monitoring Data 



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-2A 494.2

2/2/2009

Project No.

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 472.2

3/6/2009 468.4*

3/11/2009 472.2

3/18/2009 472.3

3/31/2009 472.0

4/17/2009 471.1

4/29/2009 471.3

5/12/2009 471.6

5/29/2009 471.2

6/10/2009 470.6

6/26/2009 470.5

7/7/2009 469.9

7/20/2009 469.2

9/21/2009 470.1

9/28/2009 471.3

10/7/2009 471.5

10/13/2009 472.8

10/19/2009 473.8

10/26/2009 474.0

11/3/2009 474.6

11/9/2009 474.7

11/16/2009 474.4

11/23/2009 473.7

11/30/2009 472.9

12/6/2009 472.2

12/18/2009 472.2

12/28/2009 471.9

1/4/2010 471.6

1/12/2010 471.1

1/18/2010 471.0

1/25/2010 471.5

2/1/2010 471.5

2/8/2010 471.8

2/15/2010 472.2

* Reading not plotted

Piezometer No.

Piezometer Installation Date Tip Elevation (ft)

Location

Surface Elevation (ft)

175569040

437.1

West Pond South Slope

PZ-2A Trend

464.0

466.0

468.0

470.0

472.0

474.0

476.0

478.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for tip elevation and other pertinent data
PZ-2A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-2 494.2

2/2/2009 468.4

Project No.

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 491.8

3/6/2009 493.1

3/11/2009 492.9

3/18/2009 493.0

3/31/2009 492.9

4/17/2009 492.3

4/29/2009 492.2

5/12/2009 492.7

5/29/2009 492.0

6/10/2009 491.9

6/26/2009 492.0

7/7/2009 491.8

7/20/2009 491.8

9/21/2009 494.3

9/28/2009 494.7

10/7/2009 494.7

10/13/2009 494.8

10/19/2009 494.9

10/26/2009 494.5

11/3/2009 494.7

11/9/2009 494.4

11/16/2009 494.1

11/23/2009 493.8

11/30/2009 493.5

12/6/2009 493.4

12/18/2009 493.8

12/28/2009 493.5

1/4/2010 493.3

1/12/2010 492.9

1/18/2010 493.1

1/25/2010 494.1

2/1/2010 494.2

2/8/2010 494.6

2/15/2010 494.7

West Pond South Slope

Surface Elevation (ft)

175569040

Piezometer No.

Piezometer Installation Date Tip Elevation (ft)

Location

PZ-2 Trend

488.0

490.0

492.0

494.0

496.0

498.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-2

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-4 467.5

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 454.1

3/6/2009 456.7

3/11/2009 456.4

3/18/2009 456.6

3/31/2009 456.6

4/17/2009 456.0

4/29/2009 456.0

5/12/2009 456.4

5/29/2009 456.0

6/10/2009 455.8

6/26/2009 455.9

7/7/2009 455.5

7/20/2009 455.0

9/21/2009 455.1

9/28/2009 456.0

10/7/2009 456.1

10/13/2009 456.6

10/19/2009 457.0

10/26/2009 457.1

11/3/2009 457.3

11/9/2009 457.3

11/16/2009 457.4

11/23/2009 457.0

11/30/2009 456.7

12/6/2009 456.3

12/18/2009 456.5

12/28/2009 456.1

1/4/2010 456.0

1/12/2010 455.6

1/18/2010 455.6

1/25/2010 456.2

2/1/2010 455.9

2/8/2010 456.1

2/15/2010 456.3

420.7

Location West Pond South Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date

Project No. 175569040

2/17/2009 Tip Elevation (ft)

PZ-4 Trend

450.0

452.0

454.0

456.0

458.0

460.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-4

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-5 451.9

2/9/2009

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 451.2

3/6/2009 452.2

3/11/2009 452.2

3/18/2009 452.2

3/31/2009 452.8

4/17/2009 451.6

4/29/2009 452.2

5/12/2009 452.4

5/29/2009 452.5

6/10/2009 452.3

6/26/2009 452.3

7/7/2009 452.1

7/20/2009 451.7

9/21/2009 451.6

9/28/2009 452.1

10/7/2009 452.3

10/13/2009 452.4

10/19/2009 452.7

10/26/2009 453.0

11/3/2009 453.1

11/9/2009 453.2

11/16/2009 453.4

11/23/2009 453.2

11/30/2009 453.1

12/6/2009 (frozen)

12/18/2009 452.4

12/28/2009 (frozen)

1/4/2010 (frozen)

1/12/2010 (frozen)

1/18/2010 (frozen)

1/25/2010 452.5

2/1/2010 (frozen)

2/8/2010 (frozen)

2/15/2010 (frozen)

Surface Elevation (ft)

West Pond South Slope

Piezometer No.

Piezometer Installation Date

Project No. 175569040

Tip Elevation (ft) 399.3

Location

PZ-5 Trend

448.0

450.0

452.0

454.0

456.0

458.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-5

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-6 510.9

2/17/2009

Project No.

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 467.8

3/6/2009 467.7

3/11/2009 467.2

3/18/2009 468.5

3/31/2009 468.6

4/17/2009 467.1

4/29/2009 467.1

5/12/2009 467.4

5/29/2009 467.1

6/10/2009 467.0

6/26/2009 467.0

7/7/2009 466.7

7/20/2009 466.5

9/21/2009 467.4

9/28/2009 468.0

10/7/2009 467.9

10/13/2009 468.4

10/19/2009 468.5

10/26/2009 468.2

11/3/2009 468.5

11/9/2009 468.3

11/16/2009 468.1

11/23/2009 467.7

11/30/2009 467.4

12/6/2009 467.2

12/18/2009 467.9

12/28/2009 468.3

1/4/2010 468.5

1/12/2010 468.2

1/18/2010 468.4

1/25/2010 469.1

2/1/2010 468.7

2/8/2010 469.0

2/15/2010 469.1

413.1

Location West Pond East Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date

175569040

Tip Elevation (ft)

PZ-6 Trend

464.0

466.0

468.0

470.0

472.0

474.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-6

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-6A 510.9

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 497.6

3/6/2009 497.4

3/11/2009 497.3

3/18/2009 497.3

3/31/2009 497.4

4/17/2009 496.3

4/29/2009 496.3

5/12/2009 497.3

5/29/2009 496.4

6/10/2009 496.6

6/26/2009 498.0

7/7/2009 497.6

7/20/2009 497.0

9/21/2009 499.4

9/28/2009 500.2

10/7/2009 500.1

10/13/2009 500.2

10/19/2009 500.2

10/26/2009 499.6

11/3/2009 500.0

11/9/2009 499.4

11/16/2009 498.7

11/23/2009 498.4

11/30/2009 497.9

12/6/2009 497.8

12/18/2009 497.8

12/28/2009 497.5

1/4/2010 497.2

1/12/2010 496.7

1/18/2010 496.8

1/25/2010 497.6

2/1/2010 497.4

2/8/2010 497.9

2/15/2010 498.1

472.6

Location West Pond East Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date

Project No.

2/18/2009

175569040

Tip Elevation (ft)

PZ-6A Trend

494.0

496.0

498.0

500.0

502.0

504.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-6A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-7 486.7

2/18/2009

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 486.7*

3/6/2009 484.0

3/11/2009 483.6

3/18/2009 484.0

3/31/2009 484.1

4/17/2009 483.9

4/29/2009 484.1

5/12/2009 484.3

5/29/2009 484.3

6/10/2009 484.5

6/26/2009 484.6

7/7/2009 484.6

7/20/2009 484.5

9/21/2009 485.0

9/28/2009 485.2

10/7/2009 484.9

10/13/2009 485.0

10/19/2009 485.1

10/26/2009 485.0

11/3/2009 484.9

11/9/2009 484.9

11/16/2009 485.0

11/23/2009 484.9

11/30/2009 484.7

12/6/2009 485.5

12/18/2009 485.1

12/28/2009 484.5

1/4/2010 484.6

1/12/2010 484.3

1/18/2010 484.7

1/25/2010 485.1

2/1/2010 484.6

2/8/2010 484.8

2/15/2010 485.1

* Reading not plotted

474.4

Location West Pond East Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date

Project No. 175569040

Tip Elevation (ft)

PZ-7 Trend

480.0

482.0

484.0

486.0

488.0

490.0

Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-7

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-8A 510.2

2/20/2009

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 487.4

3/6/2009 487.5

3/11/2009 487.2

3/18/2009 488.0

3/31/2009 487.0

4/17/2009 485.9

4/29/2009 485.9

5/12/2009 486.2

5/29/2009 486.3

6/10/2009 486.4

6/26/2009 486.6

7/7/2009 486.5

7/20/2009 486.5

9/21/2009 487.8

9/28/2009 488.5

10/7/2009 488.6

10/13/2009 489.3

10/19/2009 489.3

10/26/2009 488.8

11/3/2009 489.5

11/9/2009 489.5

11/16/2009 489.0

11/23/2009 488.9

11/30/2009 488.4

12/6/2009 488.4

12/18/2009 490.4

12/28/2009 491.3

1/4/2010 491.6

1/12/2010 491.2

1/18/2010 491.3

1/25/2010 492.0

2/1/2010 491.7

2/8/2010 492.0

2/15/2010 492.3

452.3

Location East Pond South Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date

Project No. 175569040

Tip Elevation (ft)

PZ-8A Trend

482.0

484.0

486.0

488.0

490.0

492.0

494.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data

PZ-8A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-9 497.5

2/27/2009

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 497.5

3/6/2009 495.8

3/11/2009 495.7

3/18/2009 495.9

3/31/2009 495.7

4/17/2009 495.8

4/29/2009 496.0

5/12/2009 495.3

5/29/2009 495.8

6/10/2009 496.3

6/26/2009 496.7

7/7/2009 496.7

7/20/2009 496.7

9/21/2009 496.1

9/28/2009 496.4

10/7/2009 496.5

10/13/2009 496.7

10/19/2009 496.9

10/26/2009 496.5

11/3/2009 496.8

11/9/2009 496.9

11/16/2009 496.4

11/23/2009 496.4

11/30/2009 496.2

12/6/2009 496.3

12/18/2009 496.6

12/28/2009 496.6

1/4/2010 496.4

1/12/2010 496.2

1/18/2010 496.3

1/25/2010 496.8

2/1/2010 496.7

2/8/2010 496.8

2/15/2010 496.9

455.5

East Pond South Slope

Surface Elevation (ft)

Location

Piezometer No.

Piezometer Installation Date

Project No. 175569040

Tip Elevation (ft)

PZ-9 Trend

492.0

494.0

496.0

498.0

500.0

502.0

Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-9

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-10 514

2/24/2009

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 485.5

3/6/2009 487.1

3/11/2009 486.7

3/18/2009 486.9

3/31/2009 487.2

4/17/2009 486.7

4/29/2009 486.5

5/12/2009 487.1

5/29/2009 486.3

6/10/2009 485.9

6/26/2009 486.8

7/7/2009 486.8

7/20/2009 486.6

9/21/2009 486.2

9/28/2009 486.8

10/7/2009 486.9

10/13/2009 487.4

10/19/2009 487.6

10/26/2009 487.6

11/3/2009 488.0

11/9/2009 487.8

11/16/2009 487.2

11/23/2009 486.7

11/30/2009 486.6

12/6/2009 486.3

12/18/2009 486.4

12/28/2009 486.7

1/4/2010 486.2

1/12/2010 486.0

1/18/2010 486.2

1/25/2010 486.7

2/1/2010 486.6

2/8/2010 486.7

2/15/2010 486.7

Piezometer No.

Piezometer Installation Date

LocationProject No. 175569040

Tip Elevation (ft) 465.7

East Pond East Slope

Surface Elevation (ft)

PZ-10 Trend

482.0

484.0

486.0

488.0

490.0

492.0

Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10

Date

W
a
te

r 
E

le
v
a
ti

o
n

 (
ft

)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-10

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-12 494.4

2/27/2009

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 494.4*

3/6/2009 473.4

3/11/2009 473.2

3/18/2009 473.1

3/31/2009 473.1

4/17/2009 473.0

4/29/2009 473.0

5/12/2009 473.4

5/29/2009 472.7

6/10/2009 472.4

6/26/2009 472.8

7/7/2009 472.5

7/20/2009 472.4

9/21/2009 472.5

9/28/2009 472.9

10/7/2009 473.2

10/13/2009 473.6

10/19/2009 473.5

10/26/2009 473.1

11/3/2009 473.7

11/9/2009 473.3

11/16/2009 472.8

11/23/2009 472.6

11/30/2009 472.4

12/6/2009 472.3

12/18/2009 472.8

12/28/2009 472.8

1/4/2010 472.7

1/12/2010 472.6

1/18/2010 472.7

1/25/2010 473.5

2/1/2010 473.3

2/8/2010 473.5

2/15/2010 473.4

* Readings Not Plotted

Piezometer No.

Piezometer Installation Date

LocationProject No. 175569040

Tip Elevation (ft) 464.4

East Pond East Slope

Surface Elevation (ft)

PZ-12 Trend

468.0

470.0

472.0

474.0

476.0

478.0

Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Dec-09 Jan-10

Date

W
a
te

r 
E

le
v
a
ti

o
n

 (
ft

)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-12

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-13 525.1

2/25/2009

Date Water Elev (ft) Date Water Elev (ft)

2/26/2009 525.1*

3/6/2009 517.3

3/11/2009 517.1

3/18/2009 516.9

3/31/2009 517.1

4/17/2009 517.5

4/29/2009 520.8*

5/12/2009 517.4

5/29/2009 517.1

6/10/2009 516.5

6/26/2009 517.2

7/7/2009 517.2

7/20/2009 517.0

9/21/2009 517.8

9/28/2009 517.8

10/7/2009 518.1

10/13/2009 518.1

10/19/2009 517.5

10/26/2009 517.5

11/3/2009 517.8

11/9/2009 517.8

11/16/2009 517.3

11/23/2009 517.5

11/30/2009 517.3

12/6/2009 517.2

12/18/2009 517.3

12/28/2009 517.8

1/4/2010 517.3

1/12/2010 517.5

1/18/2010 517.5

1/25/2010 517.6

2/1/2010 517.3

2/8/2010 517.6

2/15/2010 517.2

* Readings Not Plotted

Project No. 175569040

Tip Elevation (ft) 504

East Pond North Slope

Piezometer No.

Piezometer Installation Date

Location

Surface Elevation (ft)

PZ-13 Trend

514.0

516.0

518.0

520.0

522.0

524.0

Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Dec-09 Jan-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-13

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-20A 489.7

12/3/2009

Date Water Elev (ft)

1/4/2010 471.1

1/12/2010 471.1

1/18/2010 471.1

1/25/2010 472.2

2/1/2010 473.1

2/8/2010 473.8

2/15/2010 474.4

East Pond East Slope

Surface Elevation (ft)

LocationProject No. 175569040

Tip Elevation (ft) 470.7

Piezometer No.

Piezometer Installation Date

PZ-20A Trend

466.0

468.0

470.0

472.0

474.0

476.0

4-Jan-10 11-Jan-10 18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-20A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-22A 519.4

11/18/2009

Date Water Elev (ft)

12/14/2009 507.2

12/18/2009 506.9

12/28/2009 507.6

1/4/2010 506.6

1/12/2010 507.2

1/18/2010 507.2

1/25/2010 507.5

2/1/2010 507.9

2/8/2010 507.9

2/15/2010 507.6

Project No. 175569040

Tip Elevation (ft) 490.4

East Pond East Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date

Location

PZ-22A Trend

501.0

503.0

505.0

507.0

509.0

511.0

14-Dec-09 21-Dec-09 28-Dec-09 4-Jan-10 11-Jan-10 18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-22A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-23A 501.8

12/9/2009

Date Water Elev (ft)

12/14/2009 473.3

12/18/2009 473.1

12/28/2009 473.1

1/4/2010 472.9

1/12/2010 472.8

1/18/2010 473.0

1/25/2010 473.8

2/1/2010 473.5

2/8/2010 473.8

2/15/2010 473.6

East Pond East Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date Tip Elevation (ft) 470

LocationProject No. 175569040

PZ-23A Trend

468.0

470.0

472.0

474.0

476.0

478.0

14-Dec-09 21-Dec-09 28-Dec-09 4-Jan-10 11-Jan-10 18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-23A 

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-25A 523.3

12/1/2009

Date Water Elev (ft)

12/14/2009 510.0

12/18/2009 509.5

12/28/2009 511.0

1/4/2010 509.8

1/12/2010 510.8

1/18/2010 510.6

1/25/2010 510.2

2/1/2010 511.0

2/8/2010 510.9

2/15/2010 510.4

Project No. 175569040

Tip Elevation (ft) 489.3

East Pond East Slope

Piezometer No.

Piezometer Installation Date

Location

Surface Elevation (ft)

PZ-25A Trend

504.0

506.0

508.0

510.0

512.0

514.0

14-Dec-09 21-Dec-09 28-Dec-09 4-Jan-10 11-Jan-10 18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a
te

r 
E

le
v
a
ti

o
n

 (
ft

)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-25A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-26A 471.4

1/6/2010

Date Water Elev (ft)

1/18/2010 454.2

1/25/2010 454.2

2/1/2010 454.2

2/8/2010 454.2

2/15/2010 454.2

West Pond South Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date Tip Elevation (ft) 454.7

LocationProject No. 175569040

PZ-26A Trend

448.0

450.0

452.0

454.0

456.0

458.0

18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-26A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-27A 492.2

12/11/2009

Date Water Elev (ft)

1/18/2010 487.8

1/25/2010 488.1

2/1/2010 488.0

2/8/2010 488.1

2/15/2010 488.3

Project No. 175569040

Tip Elevation (ft) 470.2

West Pond South Slope

Piezometer No.

Piezometer Installation Date

Location

Surface Elevation (ft)

PZ-27A Trend

484.0

486.0

488.0

490.0

492.0

494.0

18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a
te

r 
E

le
v
a
ti

o
n

 (
ft

)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-27A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-28A 470.2

1/5/2010

Date Water Elev (ft)

1/18/2010 (Dry)

1/25/2010 454.8

2/1/2010 454.8

2/8/2010 454.8

2/15/2010 454.8

Surface Elevation (ft)

West Pond South Slope

Piezometer No.

Piezometer Installation Date Tip Elevation (ft) 454.5

LocationProject No. 175569040

PZ-28A Trend

450.0

452.0

454.0

456.0

458.0

460.0

18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-28A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-29A 489.1

12/16/2009

Date Water Elev (ft)

1/18/2010 475.4

1/25/2010 475.8

2/1/2010 475.0

2/8/2010 475.1

2/15/2010 475.4

Project No. 175569040

Tip Elevation (ft) 470.7

West Pond South Slope

Piezometer No.

Piezometer Installation Date

Location

Surface Elevation (ft)

PZ-29A Trend

470.0

472.0

474.0

476.0

478.0

480.0

18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-29A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-30A 470.5

1/4/2010

Date Water Elev (ft)

1/18/2010 455.5

1/25/2010 455.5

2/1/2010 455.5

2/8/2010 455.5

2/15/2010 455.5

West Pond South Slope

Surface Elevation (ft)Piezometer No.

Piezometer Installation Date Tip Elevation (ft) 454.9

LocationProject No. 175569040

PZ-30A Trend

450.0

452.0

454.0

456.0

458.0

460.0

18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-30A

3/4/2010



PIEZOMETER READINGS

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-31A 487.0

12/17/2009

Date Water Elev (ft)

1/18/2010 469.7

1/25/2010 469.7

2/1/2010 469.7

2/8/2010 469.7

2/15/2010 469.7

Project No. 175569040

Tip Elevation (ft) 470.4

West Pond South Slope

Piezometer No.

Piezometer Installation Date

Location

Surface Elevation (ft)

PZ-31A Trend

465.0

467.0

469.0

471.0

473.0

475.0

18-Jan-10 25-Jan-10 1-Feb-10 8-Feb-10 15-Feb-10

Date

W
a

te
r 

E
le

v
a

ti
o

n
 (

ft
)

Notes: See attached instrumentation schematics for additional pertinent data
PZ-31A

3/4/2010



PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

B-2 PZ-2A 494.2 2.4 24.4 472.2 494.2 2.4 28.2 468.4 494.2 2.4 24.4 472.2

B-2 PZ-2 494.2 2.4 4.8 491.8 494.2 2.4 3.5 493.1 494.2 2.4 3.7 492.9

B-4 PZ-4 467.5 2.3 15.7 454.1 467.5 2.3 13.2 456.7 467.5 2.3 13.5 456.4

B-5 PZ-5 451.9 2.0 2.7 451.2 451.9 2.0 1.7 452.2 451.9 2.0 1.7 452.2

B-6 PZ-6 510.9 2.3 45.4 467.8 510.9 2.1 45.3 467.7 510.9 2.1 45.7 467.2

B-6A PZ-6A 510.9 2.0 15.3 497.6 510.9 1.8 15.3 497.4 510.9 1.8 15.4 497.3

B-7 PZ-7 486.7 0.0 0.0 486.7 486.7 2.0 4.7 484.0 486.7 2.0 5.1 483.6

B-8A PZ-8A 510.2 2.3 25.1 487.4 510.2 2.2 24.9 487.5 510.2 2.2 25.2 487.2

B-9 PZ-9 497.5 0.0 0.0 497.5 497.5 2.9 4.6 495.8 497.5 2.9 4.7 495.7

B-10 PZ-10 514.0 2.5 31.0 485.5 514.0 2.3 29.3 487.1 514.0 2.3 29.6 486.7

B-12 PZ-12 494.4 0.0 0.0 494.4 494.4 2.1 23.1 473.4 494.4 2.1 23.4 473.2

B-13 PZ-13 525.1 0.0 0.0 525.1 525.1 2.2 10.0 517.3 525.1 2.2 10.2 517.1

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34 Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

2/26/2009 3/6/2009 3/11/2009

Not Installed Not Installed Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed Not Installed

Not Installed

Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Page 1 of 14



PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 24.4 472.3 494.2 2.4 24.6 472.0 494.2 2.4 25.5 471.1

494.2 2.4 3.6 493.0 494.2 2.4 3.8 492.9 494.2 2.4 4.3 492.3

467.5 2.3 13.3 456.6 467.5 2.3 13.2 456.6 467.5 2.3 13.8 456.0

451.9 2.0 1.7 452.2 451.9 2.0 1.1 452.8 451.9 2.0 2.3 451.6

510.9 2.1 44.5 468.5 510.9 2.1 44.4 468.6 510.9 2.1 45.9 467.1

510.9 1.8 15.4 497.3 510.9 1.8 15.3 497.4 510.9 1.8 16.3 496.3

486.7 2.0 4.7 484.0 486.7 2.0 4.6 484.1 486.7 2.0 4.9 483.9

510.2 2.2 24.5 488.0 510.2 2.2 25.4 487.0 510.2 2.2 26.5 485.9

497.5 2.9 4.5 495.9 497.5 2.9 4.7 495.7 497.5 2.9 4.6 495.8

514.0 2.3 29.4 486.9 514.0 2.3 29.1 487.2 514.0 2.3 29.7 486.7

494.4 2.1 23.4 473.1 494.4 2.1 23.5 473.1 494.4 2.1 23.6 473.0

525.1 2.2 10.3 516.9 525.1 2.2 10.1 517.1 525.1 2.2 9.8 517.5

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

3/18/2009

Not Installed

3/31/2009 4/17/2009

Not Installed Not Installed

Not Installed Not InstalledNot Installed

Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 25.3 471.3 494.2 2.4 25.0 471.6 494.2 2.4 25.4 471.2

494.2 2.4 4.4 492.2 494.2 2.4 3.9 492.7 494.2 2.4 4.7 492.0

467.5 2.3 13.9 456.0 467.5 2.3 13.4 456.4 467.5 2.3 13.8 456.0

451.9 2.0 1.8 452.2 451.9 2.0 1.6 452.4 451.9 2.0 1.4 452.5

510.9 2.1 45.8 467.1 510.9 2.1 45.6 467.4 510.9 2.1 45.9 467.1

510.9 1.8 16.4 496.3 510.9 1.8 15.4 497.3 510.9 1.8 16.3 496.4

486.7 2.0 4.7 484.1 486.7 2.0 4.4 484.3 486.7 2.0 4.5 484.3

510.2 2.2 26.5 485.9 510.2 2.2 26.2 486.2 510.2 2.2 26.1 486.3

497.5 2.9 4.4 496.0 497.5 2.9 5.1 495.3 497.5 2.9 4.6 495.8

514.0 2.3 29.8 486.5 514.0 2.3 29.2 487.1 514.0 2.3 30.0 486.3

494.4 2.1 23.5 473.0 494.4 2.1 23.2 473.4 494.4 2.1 23.8 472.7

525.1 2.2 6.4 520.8 525.1 2.2 9.9 517.4 525.1 2.2 10.2 517.1

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

5/12/2009 5/29/20094/29/2009

Not InstalledNot Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

Not Installed Not InstalledNot Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 26.0 470.6 494.2 2.4 26.1 470.5 494.2 2.4 26.7 469.9

494.2 2.4 4.7 491.9 494.2 2.4 4.6 492.0 494.2 2.4 4.8 491.8

467.5 2.3 14.0 455.8 467.5 2.3 13.9 455.9 467.5 2.3 14.4 455.5

451.9 2.0 1.6 452.3 451.9 2.0 1.6 452.3 451.9 2.0 1.8 452.1

510.9 2.1 46.0 467.0 510.9 2.1 46.0 467.0 510.9 2.1 46.3 466.7

510.9 1.8 16.1 496.6 510.9 1.8 14.7 498.0 510.9 1.8 15.1 497.6

486.7 2.0 4.2 484.5 486.7 2.0 4.1 484.6 486.7 2.0 4.1 484.6

510.2 2.2 26.0 486.4 510.2 2.2 25.8 486.6 510.2 2.2 25.9 486.5

497.5 2.9 4.1 496.3 497.5 2.9 3.6 496.7 497.5 2.9 3.7 496.7

514.0 2.3 30.4 485.9 514.0 2.3 29.5 486.8 514.0 2.3 29.5 486.8

494.4 2.1 24.1 472.4 494.4 2.1 23.8 472.8 494.4 2.1 24.0 472.5

525.1 2.2 10.8 516.5 525.1 2.2 10.1 517.2 525.1 2.2 10.1 517.2

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

6/10/2009 6/26/2009 7/7/2009

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 27.4 469.2 494.2 2.4 26.5 470.1 494.2 2.4 25.3 471.3

494.2 2.4 4.8 491.8 494.2 2.4 2.3 494.3 494.2 2.4 1.9 494.7

467.5 2.3 14.9 455.0 467.5 2.3 14.7 455.1 467.5 2.3 13.8 456.0

451.9 2.0 2.2 451.7 451.9 2.0 2.3 451.6 451.9 2.0 1.8 452.1

510.9 2.1 46.5 466.5 510.9 2.1 45.6 467.4 510.9 2.1 45.0 468.0

510.9 1.8 15.7 497.0 510.9 1.8 13.3 499.4 510.9 1.8 12.5 500.2

486.7 2.0 4.2 484.5 486.7 2.0 3.8 485.0 486.7 2.0 3.5 485.2

510.2 2.2 25.9 486.5 510.2 2.2 24.7 487.8 510.2 2.2 23.9 488.5

497.5 2.9 3.7 496.7 497.5 2.9 4.3 496.1 497.5 2.9 4.0 496.4

514.0 2.3 29.7 486.6 514.0 2.3 30.1 486.2 514.0 2.3 29.5 486.8

494.4 2.1 24.1 472.4 494.4 2.1 24.0 472.5 494.4 2.1 23.6 472.9

525.1 2.2 10.2 517.0 525.1 2.2 9.5 517.8 525.1 2.2 9.4 517.8

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

7/20/2009 9/21/2009 9/28/2009

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

Not InstalledNot Installed Not Installed

Not InstalledNot Installed Not Installed

Not InstalledNot Installed Not Installed

Not InstalledNot Installed Not Installed

Not InstalledNot Installed Not Installed

Not InstalledNot Installed Not Installed

Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

Not Installed Not InstalledNot Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 25.1 471.5 494.2 2.4 23.8 472.8 494.2 2.4 22.8 473.8

494.2 2.4 1.9 494.7 494.2 2.4 1.8 494.8 494.2 2.4 1.7 494.9

467.5 2.3 13.8 456.1 467.5 2.3 13.2 456.6 467.5 2.3 12.8 457.0

451.9 2.0 1.6 452.3 451.9 2.0 1.5 452.4 451.9 2.0 1.2 452.7

510.9 2.1 45.1 467.9 510.9 2.1 44.6 468.4 510.9 2.1 44.5 468.5

510.9 1.8 12.6 500.1 510.9 1.8 12.5 500.2 510.9 1.8 12.4 500.2

486.7 2.0 3.8 484.9 486.7 2.0 3.7 485.0 486.7 2.0 3.6 485.1

510.2 2.2 23.8 488.6 510.2 2.2 23.1 489.3 510.2 2.2 23.1 489.3

497.5 2.9 3.9 496.5 497.5 2.9 3.7 496.7 497.5 2.9 3.5 496.9

514.0 2.3 29.4 486.9 514.0 2.3 28.9 487.4 514.0 2.3 28.7 487.6

494.4 2.1 23.3 473.2 494.4 2.1 23.0 473.6 494.4 2.1 23.0 473.5

525.1 2.2 9.2 518.1 525.1 2.2 9.2 518.1 525.1 2.2 9.8 517.5

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

10/7/2009 10/13/2009 10/19/2009

Not InstalledNot Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 22.6 474.0 494.2 2.4 22.0 474.6 494.2 2.4 21.9 474.7

494.2 2.4 2.1 494.5 494.2 2.4 1.9 494.7 494.2 2.4 2.2 494.4

467.5 2.3 12.7 457.1 467.5 2.3 12.5 457.3 467.5 2.3 12.5 457.3

451.9 2.0 0.9 453.0 451.9 2.0 0.8 453.1 451.9 2.0 0.7 453.2

510.9 2.1 44.8 468.2 510.9 2.1 44.5 468.5 510.9 2.1 44.7 468.3

510.9 1.8 13.1 499.6 510.9 1.8 12.7 500.0 510.9 1.8 13.3 499.4

486.7 2.0 3.7 485.0 486.7 2.0 3.8 484.9 486.7 2.0 3.8 484.9

510.2 2.2 23.6 488.8 510.2 2.2 23.0 489.5 510.2 2.2 22.9 489.5

497.5 2.9 3.9 496.5 497.5 2.9 3.5 496.8 497.5 5.7 6.4 496.9

514.0 2.3 28.8 487.6 514.0 2.3 28.3 488.0 514.0 2.3 28.6 487.8

494.4 2.1 23.4 473.1 494.4 2.1 22.8 473.7 494.4 2.1 23.3 473.3

525.1 2.2 9.8 517.5 525.1 2.2 9.5 517.8 525.1 2.2 9.5 517.8

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

11/9/200911/3/200910/26/2009

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

Not Installed Not InstalledNot Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement(

ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 22.2 474.4 494.2 2.4 22.9 473.7 494.2 2.4 23.7 472.9

494.2 2.4 2.5 494.1 494.2 2.4 2.8 493.8 494.2 2.4 3.1 493.5

467.5 2.3 12.4 457.4 467.5 2.3 12.8 457.0 467.5 2.3 13.2 456.7

451.9 2.0 0.5 453.4 451.9 2.0 0.7 453.2 451.9 2.0 0.8 453.1

510.9 2.1 44.9 468.1 510.9 2.1 45.3 467.7 510.9 2.1 45.6 467.4

510.9 1.8 13.9 498.7 510.9 1.8 14.3 498.4 510.9 1.8 14.8 497.9

486.7 2.0 3.7 485.0 486.7 2.0 3.9 484.9 486.7 2.0 4.0 484.7

510.2 2.2 23.4 489.0 510.2 2.2 23.6 488.9 510.2 2.2 24.0 488.4

497.5 5.7 6.8 496.4 497.5 5.7 6.8 496.4 497.5 5.7 7.1 496.2

514.0 2.3 29.1 487.2 514.0 2.3 29.6 486.7 514.0 2.3 29.8 486.6

494.4 2.1 23.7 472.8 494.4 2.1 23.9 472.6 494.4 2.1 24.1 472.4

525.1 2.2 10.0 517.3 525.1 2.2 9.8 517.5 525.1 2.2 10.0 517.3

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

11/30/200911/23/200911/16/2009

Not Installed Not Installed Not Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

Not Installed Not InstalledNot Installed

Not Installed Not Installed Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 24.4 472.2 494.2 2.4 25.0 471.6 494.2 2.4 25.5 471.1

494.2 2.4 3.2 493.4 494.2 2.4 3.3 493.3 494.2 2.4 3.7 492.9

467.5 2.3 13.5 456.3 467.5 2.3 13.9 456.0 467.5 2.3 14.2 455.6

451.9 2.0 NA* NA 451.9 2.0 NA* NA 451.9 2.0 NA* NA

510.9 2.1 45.8 467.2 510.9 2.1 44.5 468.5 510.9 2.1 44.7 468.2

510.9 1.8 14.9 497.8 510.9 1.8 15.4 497.2 510.9 1.8 15.9 496.7

486.7 2.0 4.2 484.5 486.7 2.0 4.1 484.6 486.7 2.0 4.4 484.3

510.2 2.2 24.0 488.4 510.2 2.2 20.9 491.6 510.2 2.2 21.2 491.2

497.5 5.7 6.9 496.3 497.5 5.7 6.8 496.4 497.5 5.7 7.0 496.2

514.0 2.3 30.0 486.3 514.0 2.3 30.1 486.2 514.0 2.3 30.3 486.0

494.4 2.1 24.2 472.3 494.4 2.1 23.8 472.7 494.4 2.1 24.0 472.6

525.1 2.2 10.1 517.2 525.1 2.2 9.9 517.3 525.1 2.2 9.8 517.5

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

12/6/2009 1/12/20101/4/2010

Not Installed Not InstalledNot Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not Installed

Not Installed

Not Installed

Not InstalledNot Installed Not Installed

Not InstalledNot Installed

Not Installed

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading *Instrument frozen

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed

Not Installed Not InstalledNot Installed

Not Installed Not Installed Not Installed

Not Installed Not Installed Not Installed

Not InstalledNot Installed Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft) Stickup (ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation 

(ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation 

(ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 25.6 471.0 494.2 2.4 25.1 471.5 494.2 2.4 25.2 471.5

494.2 2.4 3.5 493.1 494.2 2.4 2.5 494.1 494.2 2.4 2.5 494.2

467.5 2.3 14.2 455.6 467.5 2.3 13.6 456.2 467.5 2.3 13.9 455.9

451.9 2.0 NA* NA 451.9 2.0 1.5 452.4 451.9 2.0 NA* NA

510.9 2.1 44.6 468.4 510.9 2.1 43.9 469.1 510.9 2.1 44.3 468.7

510.9 1.8 15.9 496.8 510.9 1.8 15.1 497.6 510.9 1.8 15.3 497.4

486.7 2.0 4.1 484.7 486.7 2.0 3.7 485.1 486.7 2.0 4.1 484.6

510.2 2.2 21.1 491.3 510.2 2.2 20.5 492.0 510.2 2.2 20.8 491.7

497.5 5.7 6.9 496.3 497.5 5.7 6.5 496.8 497.5 5.7 6.6 496.7

514.0 2.3 30.1 486.2 514.0 2.3 29.6 486.7 514.0 2.3 29.8 486.6

494.4 2.1 23.8 472.7 494.4 2.1 23.0 473.5 494.4 2.1 23.3 473.3

525.1 2.2 9.8 517.5 525.1 2.2 9.6 517.6 525.1 2.2 10.0 517.3

489.7 3.6 22.2 471.1 489.7 3.6 21.0 472.2 489.7 3.6 20.2 473.1

519.4 2.5 14.7 507.2 519.4 2.5 14.4 507.5 519.4 2.5 14.0 507.9

501.8 3.2 32.0 473.0 501.8 3.2 31.2 473.8 501.8 3.2 31.5 473.5

523.3 3.7 16.3 510.6 523.3 3.7 16.8 510.2 523.3 3.7 15.9 511.0

471.4 2.9 20.1 454.2 471.4 2.9 20.2 454.2 471.4 2.9 20.2 454.2

492.2 2.6 6.9 487.8 492.2 2.6 6.6 488.1 492.2 2.6 6.7 488.0

470.2 3.2 NA** NA 470.2 3.2 18.7 454.8 470.2 3.2 18.6 454.8

489.1 4.0 17.8 475.4 489.1 4.0 17.9 475.2 489.1 4.0 18.2 475.0

470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5

487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

1/18/2010 2/1/20101/25/2010

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading *Frozen

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 24.8 471.8 494.2 2.4 24.4 472.2 494.2 2.4 24.6 472.0

494.2 2.4 2.0 494.6 494.2 2.4 1.2 495.4 494.2 2.4 2.2 494.4

467.5 2.3 13.7 456.1 467.5 2.3 13.5 456.3 467.5 2.3 13.6 456.2

451.9 2.0 NA* NA 451.9 2.0 NA* NA 451.9 2.0 2.5 451.4

510.9 2.1 44.0 469.0 510.9 2.1 43.9 469.1 510.9 2.1 44.1 468.9

510.9 1.8 14.8 497.9 510.9 1.8 14.6 498.1 510.9 1.8 14.9 497.8

486.7 2.0 3.9 484.8 486.7 2.0 3.6 485.1 486.7 2.0 3.9 484.9

510.2 2.2 20.4 492.0 510.2 2.2 20.2 492.3 510.2 2.2 20.4 492.0

497.5 5.7 6.4 496.8 497.5 5.7 6.4 496.9 497.5 5.7 6.5 496.8

514.0 2.3 29.6 486.7 514.0 2.3 29.6 486.7 514.0 2.3 29.8 486.5

494.4 2.1 23.0 473.5 494.4 2.1 23.2 473.4 494.4 2.1 23.3 473.2

525.1 2.2 9.7 517.6 525.1 2.2 10.1 517.2 525.1 2.2 10.2 517.1

489.7 3.6 19.5 473.8 489.7 3.6 18.8 474.4 489.7 3.6 18.4 474.9

519.4 2.5 14.0 507.9 519.4 2.5 14.3 507.6 519.4 2.5 14.3 507.6

501.8 3.2 31.2 473.8 501.8 3.2 31.4 473.6 501.8 3.2 31.5 473.5

523.3 3.7 16.0 510.9 523.3 3.7 16.6 510.4 523.3 3.7 16.6 510.3

471.4 2.9 20.2 454.2 471.4 2.9 20.2 454.2 471.4 2.9 20.2 454.2

492.2 2.6 6.6 488.1 492.2 2.6 6.5 488.3 492.2 2.6 6.6 488.1

470.2 3.2 18.6 454.8 470.2 3.2 18.6 454.8 470.2 3.2 18.6 454.8

489.1 4.0 18.0 475.1 489.1 4.0 17.8 475.4 489.1 4.0 18.0 475.2

470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5

487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7

Not Installed

Not Installed

Not Installed

Not InstalledNot Installed

Not Installed

2/15/20102/8/2010 2/23/2010

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading *Frozen

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 24.9 471.7 494.2 2.4 25.0 471.6 494.2 2.4 25.5 471.1

494.2 2.4 2.6 494.0 494.2 2.4 2.3 494.3 494.2 2.4 2.0 494.6

467.5 2.3 13.8 456.1 467.5 2.3 13.9 455.9 467.5 2.3 14.1 455.8

451.9 2.0 1.6 452.3 451.9 2.0 1.8 452.1 451.9 2.0 1.9 452.0

510.9 2.1 44.4 468.6 510.9 2.1 43.9 469.1 510.9 2.1 29.6*** 483.4

510.9 1.8 15.0 497.7 510.9 1.8 15.1 497.6 510.9 1.8 15.2 497.5

486.7 2.0 4.0 484.7 486.7 2.0 3.9 484.8 486.7 2.0 3.9 484.8

510.2 2.2 20.8 491.6 510.2 2.2 20.9 491.5 510.2 2.2 10.3*** 502.1

497.5 5.7 6.6 496.6 497.5 5.7 6.6 496.6 497.5 5.7 6.7 496.5

514.0 2.3 30.0 486.3 514.0 2.3 30.2 486.1 514.0 2.3 30.1 486.2

494.4 2.1 23.5 473.0 494.4 2.1 23.7 472.8 494.4 2.1 23.8 472.8

525.1 2.2 9.5 517.7 525.1 2.2 9.9 517.3 525.1 2.2 9.7 517.5

489.7 3.6 18.0 475.2 489.7 3.6 17.8 475.5 489.7 3.6 17.4 475.8

519.4 2.5 14.1 507.8 519.4 2.5 14.4 507.5 519.4 2.5 14.3 507.6

501.8 3.2 31.7 473.3 501.8 3.2 32.0 473.0 501.8 3.2 31.9 473.1

523.3 3.7 15.9 511.1 523.3 3.7 16.2 510.7 523.3 3.7 15.5 511.4

471.4 2.9 20.2 454.2 471.4 2.9 20.2 454.2 471.4 2.9 18.2*** 456.2

492.2 2.6 6.7 488.0 492.2 2.6 6.7 488.1 492.2 2.6 6.7 488.0

470.2 3.2 18.6 454.8 470.2 3.2 18.6 454.8 470.2 3.2 16.6*** 456.8

489.1 4.0 18.2 474.9 489.1 4.0 18.1 475.0 489.1 4.0 18.4 474.8

470.5 3.2 18.2 455.5 470.5 3.2 18.2 455.5 470.5 3.2 16.1*** 457.6

487.0 3.0 20.3 469.7 487.0 3.0 20.3 469.7 487.0 3.0 18.3*** 471.7

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

3/17/20103/8/20103/1/2010

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading *** Probe stopped; no water indicated

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 25.5 471.1 494.2 2.4 25.5 471.1 494.2 2.4 25.5 471.1

494.2 2.4 2.3 494.3 494.2 2.4 2.3 494.3 494.2 2.4 2.8 493.8

467.5 2.3 13.9 455.9 467.5 2.3 14.0 455.8 467.5 2.3 14.0 455.8

451.9 2.0 1.8 452.1 451.9 2.0 2.0 452.0 451.9 2.0 1.6 452.3

510.9 2.1 *** 513.0 510.9 2.1 43.5 469.5 510.9 2.1 43.7 469.2

510.9 1.8 15.2 497.5 510.9 1.8 15.2 497.5 510.9 1.8 15.3 497.4

486.7 2.0 3.8 484.9 486.7 2.0 3.8 484.9 486.7 2.0 3.9 484.8

510.2 2.2 21.2 491.2 510.2 2.2 21.0 491.4 510.2 2.2 20.8 491.6

497.5 5.7 6.7 496.5 497.5 5.7 6.7 496.5 497.5 5.7 6.7 496.6

514.0 2.3 29.9 486.4 514.0 2.3 30.0 486.3 514.0 2.3 30.3 486.1

494.4 2.1 23.7 472.8 494.4 2.1 23.8 472.8 494.4 2.1 23.9 472.7

525.1 2.2 9.8 517.5 525.1 2.2 9.8 517.4 525.1 2.2 9.7 517.6

489.7 0.0 13.1 476.6 489.7 0.0 14.2 475.5 489.7 0.0 13.2 476.4

519.4 0.0 11.6 507.8 519.4 0.0 11.9 507.5 519.4 0.0 11.8 507.7

501.8 3.2 28.9 476.1 501.8 0.0 29.0 472.9 501.8 0.0 29.1 472.7

523.3 0.0 13.8 509.5 523.3 0.0 14.1 509.2 523.3 0.0 15.1 508.2

471.4 2.9 15.2 459.2 471.4 0.0 16.6 454.9 471.4 0.0 15.2 456.3

492.2 0.0 3.9 488.3 492.2 0.0 3.9 488.3 492.2 0.0 4.0 488.1

470.2 0.0 13.6 456.6 470.2 0.0 13.6** 456.6 470.2 0.0 13.6** 456.6

489.1 0.0 14.7 474.4 489.1 0.0 15.0 474.1 489.1 0.0 14.7 474.4

470.5 0.0 13.0 457.5 470.5 0.0 13.0** 457.5 470.5 0.0 13.0** 457.5

487.0 0.0 15.6 471.4 487.0 0.0 15.6** 471.4 487.0 0.0 15.6** 471.4

527.9 3.0 27.0 504.0

511.5 2.8 24.7 489.6

4/28/2010

Not Installed

Not Installed

Not Installed

Not Installed

4/13/20103/31/2010

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

511.5 2.8 24.7 489.6

520.6 3.0 19.0 504.6

515.7 3.7 13.6 505.8

515.7 3.7 14.2 505.2

512.9 3.1 10.6 505.4

*** Probe stopped; no water indicated

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed

Not Installed
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PIEZOMETER

Paradise Fossil Plant

13246 State Route 176

175569040

Location Piezometer

B-2 PZ-2A

B-2 PZ-2

B-4 PZ-4

B-5 PZ-5

B-6 PZ-6

B-6A PZ-6A

B-7 PZ-7

B-8A PZ-8A

B-9 PZ-9

B-10 PZ-10

B-12 PZ-12

B-13 PZ-13

B-20A STN-20A

B-22A STN-22A

B-23A STN-23A

B-25A STN-25A

B-26A STN-26A

B-27A STN-27A

B-28A STN-28A

B-29A STN-29A

B-30A STN-30A

B-31A STN-31A

STN-33A PZ-33

STN-34A PZ-34

Surface 

Elevation (ft)

Stickup 

(ft)

Depth 

Measurement 

(ft)

Water 

Elevation (ft)

494.2 2.4 21.8 474.8

494.2 2.4 2.3 494.3

467.5 2.3 12.5 457.4

451.9 2.0 1.1 452.9

510.9 2.1 29.5 483.5

510.9 1.8 14.7 498.0

486.7 2.0 3.4 485.3

510.2 2.2 19.0 493.4

497.5 5.7 6.3 496.9

514.0 2.3 29.3 487.0

494.4 2.1 23.2 473.3

525.1 2.2 10.5 516.7

489.7 0.0 13.9 475.8

519.4 0.0 11.5 507.9

501.8 0.0 28.6 473.3

523.3 0.0 14.1 509.2

471.4 0.0 14.0 457.5

492.2 0.0 3.7 488.5

470.2 0.0 13.6** 456.6

489.1 0.0 14.5 474.6

470.5 0.0 13.0** 457.5

487.0 0.0 15.6** 471.4

527.9 3.0 24.9 506.0

511.5 2.8 16.9 497.4

5/11/2010

STN-34A PZ-34

STN-35A PZ-35

STN-42A PZ-42U

STN-42B PZ-42L

STN-43 PZ-43

* Change from previous reading

511.5 2.8 16.9 497.4

520.6 3.0 17.0* 506.7

515.7 3.7 12.4 507.0

515.7 3.7 13.3 506.0

512.9 3.1 10.8 505.2

* Pad settled 2"
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SI-1, A-Axis SI-1, B-Axis

Cumulative Displacement (in) from 4/13/2010 Cumulative Displacement (in) from 4/13/2010

Paradise Fossil Plant

175569040

Drakesboro, KY

6/8/2010



PAFTVA

SI-1

From DataMate

4/28/2010 8:40:19 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 657 -671 0.7968 595 -594 0.7134 -0.0834 -0.1656
4 12 -15 0.0162 10 -11 0.0126 -0.0036 -0.0822
6 102 -97 0.1194 95 -92 0.1122 -0.0072 -0.0786
8 73 -66 0.0834 67 -61 0.0768 -0.0066 -0.0714
10 94 -90 0.1104 84 -81 0.0990 -0.0114 -0.0648
12 179 -171 0.2100 171 -166 0.2022 -0.0078 -0.0534
14 194 -189 0.2298 188 -185 0.2238 -0.0060 -0.0456
16 216 -210 0.2556 211 -206 0.2502 -0.0054 -0.0396
18 372 -367 0.4434 367 -362 0.4374 -0.0060 -0.0342
20 420 -416 0.5016 415 -412 0.4962 -0.0054 -0.0282
22 471 -468 0.5634 465 -463 0.5568 -0.0066 -0.0228
24 463 -455 0.5508 459 -453 0.5472 -0.0036 -0.0162
26 269 -264 0.3198 265 -261 0.3156 -0.0042 -0.0126
28 204 -198 0.2412 199 -195 0.2364 -0.0048 -0.0084
30 193 -188 0.2286 190 -186 0.2256 -0.0030 -0.0036
32 100 -96 0.1176 96 -93 0.1134 -0.0042 -0.0006
34 54 -48 0.0612 50 -46 0.0576 -0.0036 0.0036
36 145 -141 0.1716 142 -139 0.1686 -0.0030 0.0072
38 205 -203 0.2448 203 -203 0.2436 -0.0012 0.0102
40 183 -170 0.2118 181 -171 0.2112 -0.0006 0.0114
42 144 -140 0.1704 143 -141 0.1704 0.0000 0.0120
44 109 -102 0.1266 110 -104 0.1284 0.0018 0.0120
46 90 -85 0.1050 89 -85 0.1044 -0.0006 0.0102
48 52 -46 0.0588 50 -46 0.0576 -0.0012 0.0108
50 9 -3 0.0072 9 -5 0.0084 0.0012 0.0120
52 259 -256 0.3090 261 -260 0.3126 0.0036 0.0108
54 360 -354 0.4284 364 -360 0.4344 0.0060 0.0072
56 296 -292 0.3528 296 -294 0.3540 0.0012 0.0012
58 374 -368 0.4452 373 -368 0.4446 -0.0006 0.0000
60 425 -421 0.5076 423 -421 0.5064 -0.0012 0.0006
62 328 -322 0.3900 325 -322 0.3882 -0.0018 0.0018
64 197 -190 0.2322 195 -190 0.2310 -0.0012 0.0036
66 97 -89 0.1116 95 -91 0.1116 0.0000 0.0048
68 -16 24 -0.0240 -16 23 -0.0234 0.0006 0.0048
70 -225 229 -0.2724 -227 228 -0.2730 -0.0006 0.0042
72 -339 345 -0.4104 -341 343 -0.4104 0.0000 0.0048
74 -446 453 -0.5394 -447 452 -0.5394 0.0000 0.0048
76 -565 571 -0.6816 -566 569 -0.6810 0.0006 0.0048
78 -678 686 -0.8184 -679 685 -0.8184 0.0000 0.0042
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PAFTVA

SI-1

From DataMate

4/28/2010 8:40:19 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 -782 784 -0.9396 -783 782 -0.9390 0.0006 0.0042
82 -861 866 -1.0362 -862 865 -1.0362 0.0000 0.0036
84 -917 923 -1.1040 -918 921 -1.1034 0.0006 0.0036
86 -951 957 -1.1448 -952 956 -1.1448 0.0000 0.0030
88 -957 965 -1.1532 -957 963 -1.1520 0.0012 0.0030
90 -1017 1015 -1.2192 -1017 1014 -1.2186 0.0006 0.0018
92 -1005 1011 -1.2096 -1006 1009 -1.2090 0.0006 0.0012
94 -946 952 -1.1388 -946 950 -1.1376 0.0012 0.0006
96 -851 855 -1.0236 -851 854 -1.0230 0.0006 -0.0006
98 -739 749 -0.8928 -740 748 -0.8928 0.0000 -0.0012

100 -559 559 -0.6708 -561 557 -0.6708 0.0000 -0.0012
102 -266 270 -0.3216 -267 270 -0.3222 -0.0006 -0.0012
104 98 -94 0.1152 97 -94 0.1146 -0.0006 -0.0006
106 465 -461 0.5556 465 -461 0.5556 0.0000 0.0000
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-1

From DataMate

5/11/2010 8:33:22 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 657 -671 0.7968 582 -585 0.7002 -0.0966 -0.2106
4 12 -15 0.0162 6 -6 0.0072 -0.0090 -0.1140
6 102 -97 0.1194 91 -87 0.1068 -0.0126 -0.1050
8 73 -66 0.0834 63 -57 0.0720 -0.0114 -0.0924
10 94 -90 0.1104 79 -76 0.0930 -0.0174 -0.0810
12 179 -171 0.2100 169 -163 0.1992 -0.0108 -0.0636
14 194 -189 0.2298 186 -182 0.2208 -0.0090 -0.0528
16 216 -210 0.2556 208 -204 0.2472 -0.0084 -0.0438
18 372 -367 0.4434 365 -360 0.4350 -0.0084 -0.0354
20 420 -416 0.5016 412 -410 0.4932 -0.0084 -0.0270
22 471 -468 0.5634 463 -461 0.5544 -0.0090 -0.0186
24 463 -455 0.5508 457 -450 0.5442 -0.0066 -0.0096
26 269 -264 0.3198 264 -260 0.3144 -0.0054 -0.0030
28 204 -198 0.2412 198 -193 0.2346 -0.0066 0.0024
30 193 -188 0.2286 188 -185 0.2238 -0.0048 0.0090
32 100 -96 0.1176 95 -92 0.1122 -0.0054 0.0138
34 54 -48 0.0612 50 -45 0.0570 -0.0042 0.0192
36 145 -141 0.1716 142 -139 0.1686 -0.0030 0.0234
38 205 -203 0.2448 204 -203 0.2442 -0.0006 0.0264
40 183 -170 0.2118 181 -170 0.2106 -0.0012 0.0270
42 144 -140 0.1704 145 -142 0.1722 0.0018 0.0282
44 109 -102 0.1266 111 -105 0.1296 0.0030 0.0264
46 90 -85 0.1050 90 -86 0.1056 0.0006 0.0234
48 52 -46 0.0588 49 -46 0.0570 -0.0018 0.0228
50 9 -3 0.0072 9 -6 0.0090 0.0018 0.0246
52 259 -256 0.3090 264 -262 0.3156 0.0066 0.0228
54 360 -354 0.4284 367 -362 0.4374 0.0090 0.0162
56 296 -292 0.3528 296 -294 0.3540 0.0012 0.0072
58 374 -368 0.4452 372 -368 0.4440 -0.0012 0.0060
60 425 -421 0.5076 423 -422 0.5070 -0.0006 0.0072
62 328 -322 0.3900 325 -321 0.3876 -0.0024 0.0078
64 197 -190 0.2322 194 -189 0.2298 -0.0024 0.0102
66 97 -89 0.1116 95 -90 0.1110 -0.0006 0.0126
68 -16 24 -0.0240 -16 23 -0.0234 0.0006 0.0132
70 -225 229 -0.2724 -228 228 -0.2736 -0.0012 0.0126
72 -339 345 -0.4104 -340 344 -0.4104 0.0000 0.0138
74 -446 453 -0.5394 -447 452 -0.5394 0.0000 0.0138
76 -565 571 -0.6816 -565 569 -0.6804 0.0012 0.0138
78 -678 686 -0.8184 -678 685 -0.8178 0.0006 0.0126
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PAFTVA

SI-1

From DataMate

5/11/2010 8:33:22 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 -782 784 -0.9396 -782 782 -0.9384 0.0012 0.0120
82 -861 866 -1.0362 -862 865 -1.0362 0.0000 0.0108
84 -917 923 -1.1040 -917 921 -1.1028 0.0012 0.0108
86 -951 957 -1.1448 -951 956 -1.1442 0.0006 0.0096
88 -957 965 -1.1532 -957 963 -1.1520 0.0012 0.0090
90 -1017 1015 -1.2192 -1016 1014 -1.2180 0.0012 0.0078
92 -1005 1011 -1.2096 -1005 1009 -1.2084 0.0012 0.0066
94 -946 952 -1.1388 -946 950 -1.1376 0.0012 0.0054
96 -851 855 -1.0236 -851 854 -1.0230 0.0006 0.0042
98 -739 749 -0.8928 -739 748 -0.8922 0.0006 0.0036

100 -559 559 -0.6708 -560 559 -0.6714 -0.0006 0.0030
102 -266 270 -0.3216 -266 269 -0.3210 0.0006 0.0036
104 98 -94 0.1152 99 -96 0.1170 0.0018 0.0030
106 465 -461 0.5556 466 -462 0.5568 0.0012 0.0012
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 5/11/2010 8:33:22 AM



PAFTVA

SI-1

From DataMate

5/25/2010 8:05:10 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 657 -671 0.7968 569 -575 0.6864 -0.1104 -0.2406
4 12 -15 0.0162 3 -3 0.0036 -0.0126 -0.1302
6 102 -97 0.1194 88 -82 0.1020 -0.0174 -0.1176
8 73 -66 0.0834 59 -51 0.0660 -0.0174 -0.1002
10 94 -90 0.1104 76 -71 0.0882 -0.0222 -0.0828
12 179 -171 0.2100 167 -160 0.1962 -0.0138 -0.0606
14 194 -189 0.2298 184 -180 0.2184 -0.0114 -0.0468
16 216 -210 0.2556 207 -202 0.2454 -0.0102 -0.0354
18 372 -367 0.4434 364 -358 0.4332 -0.0102 -0.0252
20 420 -416 0.5016 411 -407 0.4908 -0.0108 -0.0150
22 471 -468 0.5634 462 -458 0.5520 -0.0114 -0.0042
24 463 -455 0.5508 456 -448 0.5424 -0.0084 0.0072
26 269 -264 0.3198 263 -258 0.3126 -0.0072 0.0156
28 204 -198 0.2412 197 -191 0.2328 -0.0084 0.0228
30 193 -188 0.2286 188 -184 0.2232 -0.0054 0.0312
32 100 -96 0.1176 95 -90 0.1110 -0.0066 0.0366
34 54 -48 0.0612 50 -44 0.0564 -0.0048 0.0432
36 145 -141 0.1716 143 -138 0.1686 -0.0030 0.0480
38 205 -203 0.2448 206 -204 0.2460 0.0012 0.0510
40 183 -170 0.2118 181 -169 0.2100 -0.0018 0.0498
42 144 -140 0.1704 147 -142 0.1734 0.0030 0.0516
44 109 -102 0.1266 114 -106 0.1320 0.0054 0.0486
46 90 -85 0.1050 93 -87 0.1080 0.0030 0.0432
48 52 -46 0.0588 52 -46 0.0588 0.0000 0.0402
50 9 -3 0.0072 11 -5 0.0096 0.0024 0.0402
52 259 -256 0.3090 265 -261 0.3156 0.0066 0.0378
54 360 -354 0.4284 370 -364 0.4404 0.0120 0.0312
56 296 -292 0.3528 298 -293 0.3546 0.0018 0.0192
58 374 -368 0.4452 373 -368 0.4446 -0.0006 0.0174
60 425 -421 0.5076 423 -420 0.5058 -0.0018 0.0180
62 328 -322 0.3900 325 -320 0.3870 -0.0030 0.0198
64 197 -190 0.2322 194 -188 0.2292 -0.0030 0.0228
66 97 -89 0.1116 96 -90 0.1116 0.0000 0.0258
68 -16 24 -0.0240 -14 23 -0.0222 0.0018 0.0258
70 -225 229 -0.2724 -227 229 -0.2736 -0.0012 0.0240
72 -339 345 -0.4104 -339 344 -0.4098 0.0006 0.0252
74 -446 453 -0.5394 -446 452 -0.5388 0.0006 0.0246
76 -565 571 -0.6816 -564 569 -0.6798 0.0018 0.0240
78 -678 686 -0.8184 -677 686 -0.8178 0.0006 0.0222
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PAFTVA

SI-1

From DataMate

5/25/2010 8:05:10 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 -782 784 -0.9396 -781 782 -0.9378 0.0018 0.0216
82 -861 866 -1.0362 -861 866 -1.0362 0.0000 0.0198
84 -917 923 -1.1040 -916 922 -1.1028 0.0012 0.0198
86 -951 957 -1.1448 -950 956 -1.1436 0.0012 0.0186
88 -957 965 -1.1532 -956 963 -1.1514 0.0018 0.0174
90 -1017 1015 -1.2192 -1015 1014 -1.2174 0.0018 0.0156
92 -1005 1011 -1.2096 -1004 1009 -1.2078 0.0018 0.0138
94 -946 952 -1.1388 -944 951 -1.1370 0.0018 0.0120
96 -851 855 -1.0236 -849 854 -1.0218 0.0018 0.0102
98 -739 749 -0.8928 -738 749 -0.8922 0.0006 0.0084

100 -559 559 -0.6708 -558 559 -0.6702 0.0006 0.0078
102 -266 270 -0.3216 -264 269 -0.3198 0.0018 0.0072
104 98 -94 0.1152 101 -96 0.1182 0.0030 0.0054
106 465 -461 0.5556 468 -462 0.5580 0.0024 0.0024
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-1

From DataMate

6/8/2010 7:55:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

2 657 -671 0.7968 567 -569 0.6816 -0.1152 -0.2808
4 12 -15 0.0162 0 0 0.0000 -0.0162 -0.1656
6 102 -97 0.1194 85 -80 0.0990 -0.0204 -0.1494
8 73 -66 0.0834 55 -47 0.0612 -0.0222 -0.1290
10 94 -90 0.1104 70 -66 0.0816 -0.0288 -0.1068
12 179 -171 0.2100 164 -157 0.1926 -0.0174 -0.0780
14 194 -189 0.2298 181 -177 0.2148 -0.0150 -0.0606
16 216 -210 0.2556 205 -199 0.2424 -0.0132 -0.0456
18 372 -367 0.4434 361 -355 0.4296 -0.0138 -0.0324
20 420 -416 0.5016 408 -404 0.4872 -0.0144 -0.0186
22 471 -468 0.5634 459 -456 0.5490 -0.0144 -0.0042
24 463 -455 0.5508 454 -446 0.5400 -0.0108 0.0102
26 269 -264 0.3198 261 -256 0.3102 -0.0096 0.0210
28 204 -198 0.2412 195 -189 0.2304 -0.0108 0.0306
30 193 -188 0.2286 187 -182 0.2214 -0.0072 0.0414
32 100 -96 0.1176 93 -89 0.1092 -0.0084 0.0486
34 54 -48 0.0612 49 -43 0.0552 -0.0060 0.0570
36 145 -141 0.1716 143 -139 0.1692 -0.0024 0.0630
38 205 -203 0.2448 206 -205 0.2466 0.0018 0.0654
40 183 -170 0.2118 180 -168 0.2088 -0.0030 0.0636
42 144 -140 0.1704 147 -144 0.1746 0.0042 0.0666
44 109 -102 0.1266 115 -108 0.1338 0.0072 0.0624
46 90 -85 0.1050 94 -89 0.1098 0.0048 0.0552
48 52 -46 0.0588 52 -46 0.0588 0.0000 0.0504
50 9 -3 0.0072 11 -6 0.0102 0.0030 0.0504
52 259 -256 0.3090 266 -263 0.3174 0.0084 0.0474
54 360 -354 0.4284 372 -366 0.4428 0.0144 0.0390
56 296 -292 0.3528 298 -293 0.3546 0.0018 0.0246
58 374 -368 0.4452 374 -368 0.4452 0.0000 0.0228
60 425 -421 0.5076 425 -421 0.5076 0.0000 0.0228
62 328 -322 0.3900 325 -319 0.3864 -0.0036 0.0228
64 197 -190 0.2322 194 -187 0.2286 -0.0036 0.0264
66 97 -89 0.1116 96 -88 0.1104 -0.0012 0.0300
68 -16 24 -0.0240 -15 24 -0.0234 0.0006 0.0312
70 -225 229 -0.2724 -228 230 -0.2748 -0.0024 0.0306
72 -339 345 -0.4104 -339 345 -0.4104 0.0000 0.0330
74 -446 453 -0.5394 -446 453 -0.5394 0.0000 0.0330
76 -565 571 -0.6816 -565 570 -0.6810 0.0006 0.0330
78 -678 686 -0.8184 -678 686 -0.8184 0.0000 0.0324
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PAFTVA

SI-1

From DataMate

6/8/2010 7:55:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:42 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

80 -782 784 -0.9396 -781 784 -0.9390 0.0006 0.0324
82 -861 866 -1.0362 -860 866 -1.0356 0.0006 0.0318
84 -917 923 -1.1040 -917 922 -1.1034 0.0006 0.0312
86 -951 957 -1.1448 -950 956 -1.1436 0.0012 0.0306
88 -957 965 -1.1532 -956 963 -1.1514 0.0018 0.0294
90 -1017 1015 -1.2192 -1015 1014 -1.2174 0.0018 0.0276
92 -1005 1011 -1.2096 -1004 1009 -1.2078 0.0018 0.0258
94 -946 952 -1.1388 -944 950 -1.1364 0.0024 0.0240
96 -851 855 -1.0236 -849 853 -1.0212 0.0024 0.0216
98 -739 749 -0.8928 -738 747 -0.8910 0.0018 0.0192

100 -559 559 -0.6708 -558 557 -0.6690 0.0018 0.0174
102 -266 270 -0.3216 -263 266 -0.3174 0.0042 0.0156
104 98 -94 0.1152 103 -100 0.1218 0.0066 0.0114
106 465 -461 0.5556 469 -465 0.5604 0.0048 0.0048
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-1

From DataMate

4/28/2010 8:40:19 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:53 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 1072 -1063 1.2810 1025 -1003 1.2168 -0.0642 -0.0228
4 171 -180 0.2106 175 -184 0.2154 0.0048 0.0414
6 148 -170 0.1908 150 -170 0.1920 0.0012 0.0366
8 145 -169 0.1884 146 -169 0.1890 0.0006 0.0354
10 175 -194 0.2214 179 -197 0.2256 0.0042 0.0348
12 67 -90 0.0942 71 -89 0.0960 0.0018 0.0306
14 -14 1 -0.0090 -12 -1 -0.0066 0.0024 0.0288
16 -128 103 -0.1386 -127 104 -0.1386 0.0000 0.0264
18 -183 158 -0.2046 -182 158 -0.2040 0.0006 0.0264
20 -278 258 -0.3216 -278 255 -0.3198 0.0018 0.0258
22 -306 285 -0.3546 -305 283 -0.3528 0.0018 0.0240
24 -318 297 -0.3690 -317 296 -0.3678 0.0012 0.0222
26 -298 276 -0.3444 -297 274 -0.3426 0.0018 0.0210
28 -288 266 -0.3324 -286 265 -0.3306 0.0018 0.0192
30 -295 277 -0.3432 -293 277 -0.3420 0.0012 0.0174
32 -330 308 -0.3828 -329 307 -0.3816 0.0012 0.0162
34 -360 341 -0.4206 -359 342 -0.4206 0.0000 0.0150
36 -406 383 -0.4734 -406 385 -0.4746 -0.0012 0.0150
38 -466 446 -0.5472 -467 446 -0.5478 -0.0006 0.0162
40 -415 396 -0.4866 -414 395 -0.4854 0.0012 0.0168
42 -393 371 -0.4584 -391 370 -0.4566 0.0018 0.0156
44 -364 345 -0.4254 -364 345 -0.4254 0.0000 0.0138
46 -301 279 -0.3480 -301 280 -0.3486 -0.0006 0.0138
48 -258 234 -0.2952 -261 234 -0.2970 -0.0018 0.0144
50 -198 177 -0.2250 -199 177 -0.2256 -0.0006 0.0162
52 -221 196 -0.2502 -220 197 -0.2502 0.0000 0.0168
54 -237 216 -0.2718 -237 216 -0.2718 0.0000 0.0168
56 -246 223 -0.2814 -247 223 -0.2820 -0.0006 0.0168
58 -268 243 -0.3066 -267 244 -0.3066 0.0000 0.0174
60 -250 234 -0.2904 -248 233 -0.2886 0.0018 0.0174
62 -209 185 -0.2364 -208 185 -0.2358 0.0006 0.0156
64 -174 156 -0.1980 -174 156 -0.1980 0.0000 0.0150
66 -165 144 -0.1854 -165 143 -0.1848 0.0006 0.0150
68 -152 128 -0.1680 -150 129 -0.1674 0.0006 0.0144
70 -111 95 -0.1236 -110 95 -0.1230 0.0006 0.0138
72 -93 71 -0.0984 -93 67 -0.0960 0.0024 0.0132
74 -71 58 -0.0774 -72 53 -0.0750 0.0024 0.0108
76 -79 60 -0.0834 -80 55 -0.0810 0.0024 0.0084
78 -86 67 -0.0918 -86 66 -0.0912 0.0006 0.0060
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PAFTVA

SI-1

From DataMate

4/28/2010 8:40:19 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:53 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -110 104 -0.1284 -107 101 -0.1248 0.0036 0.0054
82 -135 112 -0.1482 -132 112 -0.1464 0.0018 0.0018
84 -203 191 -0.2364 -203 192 -0.2370 -0.0006 0.0000
86 -267 250 -0.3102 -266 249 -0.3090 0.0012 0.0006
88 -296 279 -0.3450 -295 278 -0.3438 0.0012 -0.0006
90 -335 330 -0.3990 -336 329 -0.3990 0.0000 -0.0018
92 -362 340 -0.4212 -362 339 -0.4206 0.0006 -0.0018
94 -349 330 -0.4074 -345 327 -0.4032 0.0042 -0.0024
96 -320 302 -0.3732 -323 303 -0.3756 -0.0024 -0.0066
98 -234 227 -0.2766 -235 229 -0.2784 -0.0018 -0.0042

100 -95 85 -0.1080 -95 85 -0.1080 0.0000 -0.0024
102 48 -57 0.0630 48 -54 0.0612 -0.0018 -0.0024
104 224 -238 0.2772 228 -236 0.2784 0.0012 -0.0006
106 419 -432 0.5106 418 -430 0.5088 -0.0018 -0.0018
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-1

From DataMate

5/11/2010 8:33:22 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:53 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 1072 -1063 1.2810 1017 -998 1.2090 -0.0720 -0.0390
4 171 -180 0.2106 174 -185 0.2154 0.0048 0.0330
6 148 -170 0.1908 151 -171 0.1932 0.0024 0.0282
8 145 -169 0.1884 147 -169 0.1896 0.0012 0.0258
10 175 -194 0.2214 182 -198 0.2280 0.0066 0.0246
12 67 -90 0.0942 72 -90 0.0972 0.0030 0.0180
14 -14 1 -0.0090 -10 -1 -0.0054 0.0036 0.0150
16 -128 103 -0.1386 -123 104 -0.1362 0.0024 0.0114
18 -183 158 -0.2046 -179 158 -0.2022 0.0024 0.0090
20 -278 258 -0.3216 -277 256 -0.3198 0.0018 0.0066
22 -306 285 -0.3546 -304 283 -0.3522 0.0024 0.0048
24 -318 297 -0.3690 -316 296 -0.3672 0.0018 0.0024
26 -298 276 -0.3444 -296 275 -0.3426 0.0018 0.0006
28 -288 266 -0.3324 -287 266 -0.3318 0.0006 -0.0012
30 -295 277 -0.3432 -291 278 -0.3414 0.0018 -0.0018
32 -330 308 -0.3828 -328 308 -0.3816 0.0012 -0.0036
34 -360 341 -0.4206 -357 342 -0.4194 0.0012 -0.0048
36 -406 383 -0.4734 -406 386 -0.4752 -0.0018 -0.0060
38 -466 446 -0.5472 -469 447 -0.5496 -0.0024 -0.0042
40 -415 396 -0.4866 -413 397 -0.4860 0.0006 -0.0018
42 -393 371 -0.4584 -393 372 -0.4590 -0.0006 -0.0024
44 -364 345 -0.4254 -364 346 -0.4260 -0.0006 -0.0018
46 -301 279 -0.3480 -300 280 -0.3480 0.0000 -0.0012
48 -258 234 -0.2952 -261 234 -0.2970 -0.0018 -0.0012
50 -198 177 -0.2250 -197 177 -0.2244 0.0006 0.0006
52 -221 196 -0.2502 -220 198 -0.2508 -0.0006 0.0000
54 -237 216 -0.2718 -238 218 -0.2736 -0.0018 0.0006
56 -246 223 -0.2814 -245 224 -0.2814 0.0000 0.0024
58 -268 243 -0.3066 -267 244 -0.3066 0.0000 0.0024
60 -250 234 -0.2904 -248 234 -0.2892 0.0012 0.0024
62 -209 185 -0.2364 -208 187 -0.2370 -0.0006 0.0012
64 -174 156 -0.1980 -174 155 -0.1974 0.0006 0.0018
66 -165 144 -0.1854 -165 144 -0.1854 0.0000 0.0012
68 -152 128 -0.1680 -150 129 -0.1674 0.0006 0.0012
70 -111 95 -0.1236 -111 97 -0.1248 -0.0012 0.0006
72 -93 71 -0.0984 -92 69 -0.0966 0.0018 0.0018
74 -71 58 -0.0774 -71 55 -0.0756 0.0018 0.0000
76 -79 60 -0.0834 -81 60 -0.0846 -0.0012 -0.0018
78 -86 67 -0.0918 -86 67 -0.0918 0.0000 -0.0006
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PAFTVA

SI-1

From DataMate

5/11/2010 8:33:22 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:53 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -110 104 -0.1284 -108 104 -0.1272 0.0012 -0.0006
82 -135 112 -0.1482 -132 112 -0.1464 0.0018 -0.0018
84 -203 191 -0.2364 -203 193 -0.2376 -0.0012 -0.0036
86 -267 250 -0.3102 -266 251 -0.3102 0.0000 -0.0024
88 -296 279 -0.3450 -295 279 -0.3444 0.0006 -0.0024
90 -335 330 -0.3990 -335 330 -0.3990 0.0000 -0.0030
92 -362 340 -0.4212 -363 341 -0.4224 -0.0012 -0.0030
94 -349 330 -0.4074 -345 328 -0.4038 0.0036 -0.0018
96 -320 302 -0.3732 -320 305 -0.3750 -0.0018 -0.0054
98 -234 227 -0.2766 -233 229 -0.2772 -0.0006 -0.0036

100 -95 85 -0.1080 -95 86 -0.1086 -0.0006 -0.0030
102 48 -57 0.0630 49 -54 0.0618 -0.0012 -0.0024
104 224 -238 0.2772 228 -237 0.2790 0.0018 -0.0012
106 419 -432 0.5106 420 -426 0.5076 -0.0030 -0.0030
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-1

From DataMate

5/25/2010 8:05:10 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:53 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 1072 -1063 1.2810 1016 -1001 1.2102 -0.0708 -0.0144
4 171 -180 0.2106 177 -188 0.2190 0.0084 0.0564
6 148 -170 0.1908 152 -174 0.1956 0.0048 0.0480
8 145 -169 0.1884 148 -170 0.1908 0.0024 0.0432
10 175 -194 0.2214 184 -200 0.2304 0.0090 0.0408
12 67 -90 0.0942 71 -92 0.0978 0.0036 0.0318
14 -14 1 -0.0090 -10 -3 -0.0042 0.0048 0.0282
16 -128 103 -0.1386 -125 104 -0.1374 0.0012 0.0234
18 -183 158 -0.2046 -180 156 -0.2016 0.0030 0.0222
20 -278 258 -0.3216 -274 255 -0.3174 0.0042 0.0192
22 -306 285 -0.3546 -303 281 -0.3504 0.0042 0.0150
24 -318 297 -0.3690 -316 296 -0.3672 0.0018 0.0108
26 -298 276 -0.3444 -295 274 -0.3414 0.0030 0.0090
28 -288 266 -0.3324 -287 265 -0.3312 0.0012 0.0060
30 -295 277 -0.3432 -292 277 -0.3414 0.0018 0.0048
32 -330 308 -0.3828 -327 307 -0.3804 0.0024 0.0030
34 -360 341 -0.4206 -359 341 -0.4200 0.0006 0.0006
36 -406 383 -0.4734 -405 384 -0.4734 0.0000 0.0000
38 -466 446 -0.5472 -469 447 -0.5496 -0.0024 0.0000
40 -415 396 -0.4866 -413 396 -0.4854 0.0012 0.0024
42 -393 371 -0.4584 -393 371 -0.4584 0.0000 0.0012
44 -364 345 -0.4254 -365 347 -0.4272 -0.0018 0.0012
46 -301 279 -0.3480 -301 281 -0.3492 -0.0012 0.0030
48 -258 234 -0.2952 -261 235 -0.2976 -0.0024 0.0042
50 -198 177 -0.2250 -197 177 -0.2244 0.0006 0.0066
52 -221 196 -0.2502 -221 198 -0.2514 -0.0012 0.0060
54 -237 216 -0.2718 -237 218 -0.2730 -0.0012 0.0072
56 -246 223 -0.2814 -245 223 -0.2808 0.0006 0.0084
58 -268 243 -0.3066 -267 244 -0.3066 0.0000 0.0078
60 -250 234 -0.2904 -247 234 -0.2886 0.0018 0.0078
62 -209 185 -0.2364 -208 186 -0.2364 0.0000 0.0060
64 -174 156 -0.1980 -174 155 -0.1974 0.0006 0.0060
66 -165 144 -0.1854 -165 143 -0.1848 0.0006 0.0054
68 -152 128 -0.1680 -150 130 -0.1680 0.0000 0.0048
70 -111 95 -0.1236 -111 97 -0.1248 -0.0012 0.0048
72 -93 71 -0.0984 -93 67 -0.0960 0.0024 0.0060
74 -71 58 -0.0774 -72 54 -0.0756 0.0018 0.0036
76 -79 60 -0.0834 -80 59 -0.0834 0.0000 0.0018
78 -86 67 -0.0918 -80 67 -0.0882 0.0036 0.0018
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PAFTVA

SI-1

From DataMate

5/25/2010 8:05:10 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:53 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -110 104 -0.1284 -108 103 -0.1266 0.0018 -0.0018
82 -135 112 -0.1482 -132 112 -0.1464 0.0018 -0.0036
84 -203 191 -0.2364 -204 193 -0.2382 -0.0018 -0.0054
86 -267 250 -0.3102 -268 249 -0.3102 0.0000 -0.0036
88 -296 279 -0.3450 -295 278 -0.3438 0.0012 -0.0036
90 -335 330 -0.3990 -336 329 -0.3990 0.0000 -0.0048
92 -362 340 -0.4212 -363 339 -0.4212 0.0000 -0.0048
94 -349 330 -0.4074 -345 329 -0.4044 0.0030 -0.0048
96 -320 302 -0.3732 -321 304 -0.3750 -0.0018 -0.0078
98 -234 227 -0.2766 -233 230 -0.2778 -0.0012 -0.0060

100 -95 85 -0.1080 -95 87 -0.1092 -0.0012 -0.0048
102 48 -57 0.0630 48 -52 0.0600 -0.0030 -0.0036
104 224 -238 0.2772 229 -236 0.2790 0.0018 -0.0006
106 419 -432 0.5106 420 -427 0.5082 -0.0024 -0.0024
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-1

From DataMate

6/8/2010 7:55:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:53 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

2 1072 -1063 1.2810 1012 -991 1.2018 -0.0792 0.0216
4 171 -180 0.2106 181 -191 0.2232 0.0126 0.1008
6 148 -170 0.1908 153 -176 0.1974 0.0066 0.0882
8 145 -169 0.1884 148 -171 0.1914 0.0030 0.0816
10 175 -194 0.2214 186 -204 0.2340 0.0126 0.0786
12 67 -90 0.0942 71 -92 0.0978 0.0036 0.0660
14 -14 1 -0.0090 -9 -6 -0.0018 0.0072 0.0624
16 -128 103 -0.1386 -125 103 -0.1368 0.0018 0.0552
18 -183 158 -0.2046 -179 155 -0.2004 0.0042 0.0534
20 -278 258 -0.3216 -274 252 -0.3156 0.0060 0.0492
22 -306 285 -0.3546 -303 280 -0.3498 0.0048 0.0432
24 -318 297 -0.3690 -317 295 -0.3672 0.0018 0.0384
26 -298 276 -0.3444 -295 273 -0.3408 0.0036 0.0366
28 -288 266 -0.3324 -286 263 -0.3294 0.0030 0.0330
30 -295 277 -0.3432 -291 276 -0.3402 0.0030 0.0300
32 -330 308 -0.3828 -327 305 -0.3792 0.0036 0.0270
34 -360 341 -0.4206 -358 341 -0.4194 0.0012 0.0234
36 -406 383 -0.4734 -407 383 -0.4740 -0.0006 0.0222
38 -466 446 -0.5472 -470 446 -0.5496 -0.0024 0.0228
40 -415 396 -0.4866 -412 396 -0.4848 0.0018 0.0252
42 -393 371 -0.4584 -393 370 -0.4578 0.0006 0.0234
44 -364 345 -0.4254 -365 346 -0.4266 -0.0012 0.0228
46 -301 279 -0.3480 -301 280 -0.3486 -0.0006 0.0240
48 -258 234 -0.2952 -262 234 -0.2976 -0.0024 0.0246
50 -198 177 -0.2250 -197 176 -0.2238 0.0012 0.0270
52 -221 196 -0.2502 -221 197 -0.2508 -0.0006 0.0258
54 -237 216 -0.2718 -238 216 -0.2724 -0.0006 0.0264
56 -246 223 -0.2814 -246 224 -0.2820 -0.0006 0.0270
58 -268 243 -0.3066 -266 243 -0.3054 0.0012 0.0276
60 -250 234 -0.2904 -247 232 -0.2874 0.0030 0.0264
62 -209 185 -0.2364 -208 185 -0.2358 0.0006 0.0234
64 -174 156 -0.1980 -173 154 -0.1962 0.0018 0.0228
66 -165 144 -0.1854 -164 143 -0.1842 0.0012 0.0210
68 -152 128 -0.1680 -151 129 -0.1680 0.0000 0.0198
70 -111 95 -0.1236 -110 96 -0.1236 0.0000 0.0198
72 -93 71 -0.0984 -92 67 -0.0954 0.0030 0.0198
74 -71 58 -0.0774 -71 54 -0.0750 0.0024 0.0168
76 -79 60 -0.0834 -80 59 -0.0834 0.0000 0.0144
78 -86 67 -0.0918 -79 65 -0.0864 0.0054 0.0144
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PAFTVA

SI-1

From DataMate

6/8/2010 7:55:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

4/13/2010 8:50:15 AM

DATE PRINTED 6/8/2010 12:36:54 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

80 -110 104 -0.1284 -109 102 -0.1266 0.0018 0.0090
82 -135 112 -0.1482 -132 111 -0.1458 0.0024 0.0072
84 -203 191 -0.2364 -203 192 -0.2370 -0.0006 0.0048
86 -267 250 -0.3102 -268 249 -0.3102 0.0000 0.0054
88 -296 279 -0.3450 -295 278 -0.3438 0.0012 0.0054
90 -335 330 -0.3990 -336 328 -0.3984 0.0006 0.0042
92 -362 340 -0.4212 -362 338 -0.4200 0.0012 0.0036
94 -349 330 -0.4074 -345 327 -0.4032 0.0042 0.0024
96 -320 302 -0.3732 -320 303 -0.3738 -0.0006 -0.0018
98 -234 227 -0.2766 -232 234 -0.2796 -0.0030 -0.0012

100 -95 85 -0.1080 -94 84 -0.1068 0.0012 0.0018
102 48 -57 0.0630 49 -52 0.0606 -0.0024 0.0006
104 224 -238 0.2772 230 -237 0.2802 0.0030 0.0030
106 419 -432 0.5106 420 -431 0.5106 0.0000 0.0000
108 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-3

From DataMate

4/13/2010 9:18:21 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:00 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -133 154 -0.1722 -115 126 -0.1446 0.0276 0.4560
6 -175 201 -0.2256 -154 170 -0.1944 0.0312 0.4284
8 -217 245 -0.2772 -199 217 -0.2496 0.0276 0.3972
10 -201 218 -0.2514 -193 198 -0.2346 0.0168 0.3696
12 -189 217 -0.2436 -214 229 -0.2658 -0.0222 0.3528
14 -134 154 -0.1728 -140 146 -0.1716 0.0012 0.3750
16 -112 138 -0.1500 -69 80 -0.0894 0.0606 0.3738
18 -70 99 -0.1014 -27 41 -0.0408 0.0606 0.3132
20 -67 90 -0.0942 -42 48 -0.0540 0.0402 0.2526
22 -93 113 -0.1236 -96 104 -0.1200 0.0036 0.2124
24 -119 145 -0.1584 -116 128 -0.1464 0.0120 0.2088
26 -118 141 -0.1554 -86 99 -0.1110 0.0444 0.1968
28 -107 135 -0.1452 -93 111 -0.1224 0.0228 0.1524
30 -81 102 -0.1098 -76 83 -0.0954 0.0144 0.1296
32 -33 59 -0.0552 -39 51 -0.0540 0.0012 0.1152
34 -75 97 -0.1032 -73 81 -0.0924 0.0108 0.1140
36 -70 97 -0.1002 -80 91 -0.1026 -0.0024 0.1032
38 -98 124 -0.1332 -105 120 -0.1350 -0.0018 0.1056
40 -142 163 -0.1830 -153 159 -0.1872 -0.0042 0.1074
42 -134 162 -0.1776 -143 155 -0.1788 -0.0012 0.1116
44 -89 109 -0.1188 -102 110 -0.1272 -0.0084 0.1128
46 -75 99 -0.1044 -77 89 -0.0996 0.0048 0.1212
48 -76 104 -0.1080 -91 104 -0.1170 -0.0090 0.1164
50 -94 116 -0.1260 -103 108 -0.1266 -0.0006 0.1254
52 -72 98 -0.1020 -77 86 -0.0978 0.0042 0.1260
54 -49 71 -0.0720 -50 62 -0.0672 0.0048 0.1218
56 -70 97 -0.1002 -72 84 -0.0936 0.0066 0.1170
58 -89 118 -0.1242 -81 98 -0.1074 0.0168 0.1104
60 5 14 -0.0054 24 -19 0.0258 0.0312 0.0936
62 120 -95 0.1290 128 -118 0.1476 0.0186 0.0624
64 263 -239 0.3012 259 -247 0.3036 0.0024 0.0438
66 374 -350 0.4344 381 -369 0.4500 0.0156 0.0414
68 470 -444 0.5484 473 -457 0.5580 0.0096 0.0258
70 503 -480 0.5898 508 -502 0.6060 0.0162 0.0162
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-3

From DataMate

4/28/2010 9:48:48 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:00 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -133 154 -0.1722 -115 122 -0.1422 0.0300 0.4698
6 -175 201 -0.2256 -154 165 -0.1914 0.0342 0.4398
8 -217 245 -0.2772 -201 214 -0.2490 0.0282 0.4056
10 -201 218 -0.2514 -194 195 -0.2334 0.0180 0.3774
12 -189 217 -0.2436 -215 227 -0.2652 -0.0216 0.3594
14 -134 154 -0.1728 -142 144 -0.1716 0.0012 0.3810
16 -112 138 -0.1500 -71 77 -0.0888 0.0612 0.3798
18 -70 99 -0.1014 -28 38 -0.0396 0.0618 0.3186
20 -67 90 -0.0942 -43 45 -0.0528 0.0414 0.2568
22 -93 113 -0.1236 -100 101 -0.1206 0.0030 0.2154
24 -119 145 -0.1584 -119 125 -0.1464 0.0120 0.2124
26 -118 141 -0.1554 -88 97 -0.1110 0.0444 0.2004
28 -107 135 -0.1452 -95 108 -0.1218 0.0234 0.1560
30 -81 102 -0.1098 -81 81 -0.0972 0.0126 0.1326
32 -33 59 -0.0552 -42 49 -0.0546 0.0006 0.1200
34 -75 97 -0.1032 -75 78 -0.0918 0.0114 0.1194
36 -70 97 -0.1002 -82 88 -0.1020 -0.0018 0.1080
38 -98 124 -0.1332 -107 116 -0.1338 -0.0006 0.1098
40 -142 163 -0.1830 -155 156 -0.1866 -0.0036 0.1104
42 -134 162 -0.1776 -145 154 -0.1794 -0.0018 0.1140
44 -89 109 -0.1188 -105 106 -0.1266 -0.0078 0.1158
46 -75 99 -0.1044 -79 86 -0.0990 0.0054 0.1236
48 -76 104 -0.1080 -93 102 -0.1170 -0.0090 0.1182
50 -94 116 -0.1260 -106 105 -0.1266 -0.0006 0.1272
52 -72 98 -0.1020 -80 83 -0.0978 0.0042 0.1278
54 -49 71 -0.0720 -53 58 -0.0666 0.0054 0.1236
56 -70 97 -0.1002 -74 81 -0.0930 0.0072 0.1182
58 -89 118 -0.1242 -84 95 -0.1074 0.0168 0.1110
60 5 14 -0.0054 21 -22 0.0258 0.0312 0.0942
62 120 -95 0.1290 125 -121 0.1476 0.0186 0.0630
64 263 -239 0.3012 256 -250 0.3036 0.0024 0.0444
66 374 -350 0.4344 378 -372 0.4500 0.0156 0.0420
68 470 -444 0.5484 471 -460 0.5586 0.0102 0.0264
70 503 -480 0.5898 506 -504 0.6060 0.0162 0.0162
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 4/28/2010 9:48:48 AM



PAFTVA

SI-3

From DataMate

5/11/2010 9:19:47 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:01 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -133 154 -0.1722 -113 124 -0.1422 0.0300 0.5070
6 -175 201 -0.2256 -151 166 -0.1902 0.0354 0.4770
8 -217 245 -0.2772 -197 214 -0.2466 0.0306 0.4416
10 -201 218 -0.2514 -192 196 -0.2328 0.0186 0.4110
12 -189 217 -0.2436 -213 228 -0.2646 -0.0210 0.3924
14 -134 154 -0.1728 -139 145 -0.1704 0.0024 0.4134
16 -112 138 -0.1500 -67 78 -0.0870 0.0630 0.4110
18 -70 99 -0.1014 -25 39 -0.0384 0.0630 0.3480
20 -67 90 -0.0942 -41 47 -0.0528 0.0414 0.2850
22 -93 113 -0.1236 -96 102 -0.1188 0.0048 0.2436
24 -119 145 -0.1584 -116 125 -0.1446 0.0138 0.2388
26 -118 141 -0.1554 -84 97 -0.1086 0.0468 0.2250
28 -107 135 -0.1452 -92 109 -0.1206 0.0246 0.1782
30 -81 102 -0.1098 -75 82 -0.0942 0.0156 0.1536
32 -33 59 -0.0552 -38 50 -0.0528 0.0024 0.1380
34 -75 97 -0.1032 -73 80 -0.0918 0.0114 0.1356
36 -70 97 -0.1002 -79 90 -0.1014 -0.0012 0.1242
38 -98 124 -0.1332 -104 118 -0.1332 0.0000 0.1254
40 -142 163 -0.1830 -152 158 -0.1860 -0.0030 0.1254
42 -134 162 -0.1776 -142 152 -0.1764 0.0012 0.1284
44 -89 109 -0.1188 -102 109 -0.1266 -0.0078 0.1272
46 -75 99 -0.1044 -77 88 -0.0990 0.0054 0.1350
48 -76 104 -0.1080 -90 104 -0.1164 -0.0084 0.1296
50 -94 116 -0.1260 -103 108 -0.1266 -0.0006 0.1380
52 -72 98 -0.1020 -76 86 -0.0972 0.0048 0.1386
54 -49 71 -0.0720 -50 61 -0.0666 0.0054 0.1338
56 -70 97 -0.1002 -71 83 -0.0924 0.0078 0.1284
58 -89 118 -0.1242 -81 97 -0.1068 0.0174 0.1206
60 5 14 -0.0054 25 -21 0.0276 0.0330 0.1032
62 120 -95 0.1290 129 -119 0.1488 0.0198 0.0702
64 263 -239 0.3012 260 -249 0.3054 0.0042 0.0504
66 374 -350 0.4344 382 -371 0.4518 0.0174 0.0462
68 470 -444 0.5484 474 -459 0.5598 0.0114 0.0288
70 503 -480 0.5898 509 -503 0.6072 0.0174 0.0174
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 5/11/2010 9:19:47 AM



PAFTVA

SI-3

From DataMate

5/25/2010 8:52:50 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:01 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -133 154 -0.1722 -112 124 -0.1416 0.0306 0.5136
6 -175 201 -0.2256 -150 166 -0.1896 0.0360 0.4830
8 -217 245 -0.2772 -195 214 -0.2454 0.0318 0.4470
10 -201 218 -0.2514 -190 196 -0.2316 0.0198 0.4152
12 -189 217 -0.2436 -212 229 -0.2646 -0.0210 0.3954
14 -134 154 -0.1728 -138 146 -0.1704 0.0024 0.4164
16 -112 138 -0.1500 -65 79 -0.0864 0.0636 0.4140
18 -70 99 -0.1014 -24 39 -0.0378 0.0636 0.3504
20 -67 90 -0.0942 -41 46 -0.0522 0.0420 0.2868
22 -93 113 -0.1236 -96 103 -0.1194 0.0042 0.2448
24 -119 145 -0.1584 -115 128 -0.1458 0.0126 0.2406
26 -118 141 -0.1554 -85 98 -0.1098 0.0456 0.2280
28 -107 135 -0.1452 -91 110 -0.1206 0.0246 0.1824
30 -81 102 -0.1098 -75 82 -0.0942 0.0156 0.1578
32 -33 59 -0.0552 -38 51 -0.0534 0.0018 0.1422
34 -75 97 -0.1032 -72 80 -0.0912 0.0120 0.1404
36 -70 97 -0.1002 -79 91 -0.1020 -0.0018 0.1284
38 -98 124 -0.1332 -104 119 -0.1338 -0.0006 0.1302
40 -142 163 -0.1830 -151 159 -0.1860 -0.0030 0.1308
42 -134 162 -0.1776 -142 156 -0.1788 -0.0012 0.1338
44 -89 109 -0.1188 -101 109 -0.1260 -0.0072 0.1350
46 -75 99 -0.1044 -76 87 -0.0978 0.0066 0.1422
48 -76 104 -0.1080 -89 104 -0.1158 -0.0078 0.1356
50 -94 116 -0.1260 -101 108 -0.1254 0.0006 0.1434
52 -72 98 -0.1020 -76 87 -0.0978 0.0042 0.1428
54 -49 71 -0.0720 -49 61 -0.0660 0.0060 0.1386
56 -70 97 -0.1002 -69 83 -0.0912 0.0090 0.1326
58 -89 118 -0.1242 -79 96 -0.1050 0.0192 0.1236
60 5 14 -0.0054 26 -21 0.0282 0.0336 0.1044
62 120 -95 0.1290 130 -119 0.1494 0.0204 0.0708
64 263 -239 0.3012 261 -248 0.3054 0.0042 0.0504
66 374 -350 0.4344 384 -370 0.4524 0.0180 0.0462
68 470 -444 0.5484 475 -459 0.5604 0.0120 0.0282
70 503 -480 0.5898 507 -503 0.6060 0.0162 0.0162
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 5/25/2010 8:52:50 AM



PAFTVA

SI-3

From DataMate

6/8/2010 8:15:27 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:01 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -133 154 -0.1722 -110 121 -0.1386 0.0336 0.5076
6 -175 201 -0.2256 -149 165 -0.1884 0.0372 0.4740
8 -217 245 -0.2772 -195 212 -0.2442 0.0330 0.4368
10 -201 218 -0.2514 -191 195 -0.2316 0.0198 0.4038
12 -189 217 -0.2436 -214 229 -0.2658 -0.0222 0.3840
14 -134 154 -0.1728 -139 145 -0.1704 0.0024 0.4062
16 -112 138 -0.1500 -66 77 -0.0858 0.0642 0.4038
18 -70 99 -0.1014 -25 39 -0.0384 0.0630 0.3396
20 -67 90 -0.0942 -41 46 -0.0522 0.0420 0.2766
22 -93 113 -0.1236 -97 103 -0.1200 0.0036 0.2346
24 -119 145 -0.1584 -117 126 -0.1458 0.0126 0.2310
26 -118 141 -0.1554 -86 98 -0.1104 0.0450 0.2184
28 -107 135 -0.1452 -93 110 -0.1218 0.0234 0.1734
30 -81 102 -0.1098 -78 82 -0.0960 0.0138 0.1500
32 -33 59 -0.0552 -39 51 -0.0540 0.0012 0.1362
34 -75 97 -0.1032 -74 79 -0.0918 0.0114 0.1350
36 -70 97 -0.1002 -80 90 -0.1020 -0.0018 0.1236
38 -98 124 -0.1332 -105 119 -0.1344 -0.0012 0.1254
40 -142 163 -0.1830 -153 159 -0.1872 -0.0042 0.1266
42 -134 162 -0.1776 -143 152 -0.1770 0.0006 0.1308
44 -89 109 -0.1188 -103 112 -0.1290 -0.0102 0.1302
46 -75 99 -0.1044 -78 87 -0.0990 0.0054 0.1404
48 -76 104 -0.1080 -91 104 -0.1170 -0.0090 0.1350
50 -94 116 -0.1260 -103 108 -0.1266 -0.0006 0.1440
52 -72 98 -0.1020 -77 85 -0.0972 0.0048 0.1446
54 -49 71 -0.0720 -50 61 -0.0666 0.0054 0.1398
56 -70 97 -0.1002 -71 83 -0.0924 0.0078 0.1344
58 -89 118 -0.1242 -81 95 -0.1056 0.0186 0.1266
60 5 14 -0.0054 27 -22 0.0294 0.0348 0.1080
62 120 -95 0.1290 129 -121 0.1500 0.0210 0.0732
64 263 -239 0.3012 259 -250 0.3054 0.0042 0.0522
66 374 -350 0.4344 382 -372 0.4524 0.0180 0.0480
68 470 -444 0.5484 474 -459 0.5598 0.0114 0.0300
70 503 -480 0.5898 510 -504 0.6084 0.0186 0.0186
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 6/8/2010 8:15:27 AM



PAFTVA

SI-3

From DataMate

4/13/2010 9:18:21 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:12 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -393 427 -0.4920 -397 405 -0.4812 0.0108 -0.0024
6 -370 401 -0.4626 -398 383 -0.4686 -0.0060 -0.0132
8 -374 395 -0.4614 -395 382 -0.4662 -0.0048 -0.0072
10 -285 315 -0.3600 -291 288 -0.3474 0.0126 -0.0024
12 -149 180 -0.1974 -154 147 -0.1806 0.0168 -0.0150
14 -65 95 -0.0960 -66 62 -0.0768 0.0192 -0.0318
16 17 14 0.0018 8 -6 0.0084 0.0066 -0.0510
18 75 -52 0.0762 69 -64 0.0798 0.0036 -0.0576
20 170 -139 0.1854 153 -159 0.1872 0.0018 -0.0612
22 217 -192 0.2454 201 -207 0.2448 -0.0006 -0.0630
24 235 -207 0.2652 228 -224 0.2712 0.0060 -0.0624
26 266 -231 0.2982 236 -242 0.2868 -0.0114 -0.0684
28 219 -192 0.2466 189 -200 0.2334 -0.0132 -0.0570
30 173 -140 0.1878 148 -157 0.1830 -0.0048 -0.0438
32 147 -115 0.1572 124 -134 0.1548 -0.0024 -0.0390
34 113 -90 0.1218 105 -119 0.1344 0.0126 -0.0366
36 155 -123 0.1668 140 -150 0.1740 0.0072 -0.0492
38 159 -132 0.1746 134 -148 0.1692 -0.0054 -0.0564
40 122 -89 0.1266 93 -111 0.1224 -0.0042 -0.0510
42 47 -29 0.0456 27 -39 0.0396 -0.0060 -0.0468
44 -15 45 -0.0360 -36 30 -0.0396 -0.0036 -0.0408
46 -33 61 -0.0564 -61 46 -0.0642 -0.0078 -0.0372
48 -70 98 -0.1008 -97 83 -0.1080 -0.0072 -0.0294
50 -93 125 -0.1308 -130 108 -0.1428 -0.0120 -0.0222
52 -162 173 -0.2010 -173 167 -0.2040 -0.0030 -0.0102
54 -190 223 -0.2478 -208 204 -0.2472 0.0006 -0.0072
56 -179 207 -0.2316 -194 180 -0.2244 0.0072 -0.0078
58 -202 203 -0.2430 -204 202 -0.2436 -0.0006 -0.0150
60 -188 217 -0.2430 -208 204 -0.2472 -0.0042 -0.0144
62 -199 201 -0.2400 -214 204 -0.2508 -0.0108 -0.0102
64 -218 251 -0.2814 -232 221 -0.2718 0.0096 0.0006
66 -183 212 -0.2370 -205 192 -0.2382 -0.0012 -0.0090
68 -113 134 -0.1482 -126 124 -0.1500 -0.0018 -0.0078
70 -49 78 -0.0762 -75 62 -0.0822 -0.0060 -0.0060
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 4/13/2010 9:18:21 AM



PAFTVA

SI-3

From DataMate

4/28/2010 9:48:48 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:12 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -393 427 -0.4920 -396 402 -0.4788 0.0132 -0.0204
6 -370 401 -0.4626 -398 383 -0.4686 -0.0060 -0.0336
8 -374 395 -0.4614 -398 383 -0.4686 -0.0072 -0.0276
10 -285 315 -0.3600 -291 286 -0.3462 0.0138 -0.0204
12 -149 180 -0.1974 -160 145 -0.1830 0.0144 -0.0342
14 -65 95 -0.0960 -78 62 -0.0840 0.0120 -0.0486
16 17 14 0.0018 -3 -8 0.0030 0.0012 -0.0606
18 75 -52 0.0762 55 -65 0.0720 -0.0042 -0.0618
20 170 -139 0.1854 148 -158 0.1836 -0.0018 -0.0576
22 217 -192 0.2454 198 -207 0.2430 -0.0024 -0.0558
24 235 -207 0.2652 225 -227 0.2712 0.0060 -0.0534
26 266 -231 0.2982 232 -242 0.2844 -0.0138 -0.0594
28 219 -192 0.2466 188 -201 0.2334 -0.0132 -0.0456
30 173 -140 0.1878 148 -157 0.1830 -0.0048 -0.0324
32 147 -115 0.1572 124 -134 0.1548 -0.0024 -0.0276
34 113 -90 0.1218 103 -121 0.1344 0.0126 -0.0252
36 155 -123 0.1668 141 -149 0.1740 0.0072 -0.0378
38 159 -132 0.1746 133 -151 0.1704 -0.0042 -0.0450
40 122 -89 0.1266 93 -108 0.1206 -0.0060 -0.0408
42 47 -29 0.0456 27 -42 0.0414 -0.0042 -0.0348
44 -15 45 -0.0360 -35 29 -0.0384 -0.0024 -0.0306
46 -33 61 -0.0564 -58 45 -0.0618 -0.0054 -0.0282
48 -70 98 -0.1008 -97 79 -0.1056 -0.0048 -0.0228
50 -93 125 -0.1308 -128 108 -0.1416 -0.0108 -0.0180
52 -162 173 -0.2010 -176 165 -0.2046 -0.0036 -0.0072
54 -190 223 -0.2478 -207 202 -0.2454 0.0024 -0.0036
56 -179 207 -0.2316 -195 181 -0.2256 0.0060 -0.0060
58 -202 203 -0.2430 -205 202 -0.2442 -0.0012 -0.0120
60 -188 217 -0.2430 -206 204 -0.2460 -0.0030 -0.0108
62 -199 201 -0.2400 -216 203 -0.2514 -0.0114 -0.0078
64 -218 251 -0.2814 -232 221 -0.2718 0.0096 0.0036
66 -183 212 -0.2370 -206 192 -0.2388 -0.0018 -0.0060
68 -113 134 -0.1482 -122 123 -0.1470 0.0012 -0.0042
70 -49 78 -0.0762 -75 61 -0.0816 -0.0054 -0.0054
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 4/28/2010 9:48:48 AM



PAFTVA

SI-3

From DataMate

5/11/2010 9:19:47 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:12 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -393 427 -0.4920 -404 400 -0.4824 0.0096 -0.0522
6 -370 401 -0.4626 -407 387 -0.4764 -0.0138 -0.0618
8 -374 395 -0.4614 -397 384 -0.4686 -0.0072 -0.0480
10 -285 315 -0.3600 -293 290 -0.3498 0.0102 -0.0408
12 -149 180 -0.1974 -156 147 -0.1818 0.0156 -0.0510
14 -65 95 -0.0960 -78 73 -0.0906 0.0054 -0.0666
16 17 14 0.0018 7 0 0.0042 0.0024 -0.0720
18 75 -52 0.0762 69 -63 0.0792 0.0030 -0.0744
20 170 -139 0.1854 154 -153 0.1842 -0.0012 -0.0774
22 217 -192 0.2454 203 -205 0.2448 -0.0006 -0.0762
24 235 -207 0.2652 224 -228 0.2712 0.0060 -0.0756
26 266 -231 0.2982 235 -239 0.2844 -0.0138 -0.0816
28 219 -192 0.2466 190 -202 0.2352 -0.0114 -0.0678
30 173 -140 0.1878 147 -150 0.1782 -0.0096 -0.0564
32 147 -115 0.1572 136 -130 0.1596 0.0024 -0.0468
34 113 -90 0.1218 101 -119 0.1320 0.0102 -0.0492
36 155 -123 0.1668 143 -148 0.1746 0.0078 -0.0594
38 159 -132 0.1746 134 -151 0.1710 -0.0036 -0.0672
40 122 -89 0.1266 95 -106 0.1206 -0.0060 -0.0636
42 47 -29 0.0456 29 -39 0.0408 -0.0048 -0.0576
44 -15 45 -0.0360 -28 32 -0.0360 0.0000 -0.0528
46 -33 61 -0.0564 -56 49 -0.0630 -0.0066 -0.0528
48 -70 98 -0.1008 -97 80 -0.1062 -0.0054 -0.0462
50 -93 125 -0.1308 -128 114 -0.1452 -0.0144 -0.0408
52 -162 173 -0.2010 -171 163 -0.2004 0.0006 -0.0264
54 -190 223 -0.2478 -204 209 -0.2478 0.0000 -0.0270
56 -179 207 -0.2316 -196 182 -0.2268 0.0048 -0.0270
58 -202 203 -0.2430 -203 199 -0.2412 0.0018 -0.0318
60 -188 217 -0.2430 -216 206 -0.2532 -0.0102 -0.0336
62 -199 201 -0.2400 -211 204 -0.2490 -0.0090 -0.0234
64 -218 251 -0.2814 -232 232 -0.2784 0.0030 -0.0144
66 -183 212 -0.2370 -204 201 -0.2430 -0.0060 -0.0174
68 -113 134 -0.1482 -128 125 -0.1518 -0.0036 -0.0114
70 -49 78 -0.0762 -75 65 -0.0840 -0.0078 -0.0078
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 5/11/2010 9:19:47 AM



PAFTVA

SI-3

From DataMate

5/25/2010 8:52:50 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:12 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -393 427 -0.4920 -397 401 -0.4788 0.0132 -0.0966
6 -370 401 -0.4626 -401 384 -0.4710 -0.0084 -0.1098
8 -374 395 -0.4614 -398 385 -0.4698 -0.0084 -0.1014
10 -285 315 -0.3600 -291 289 -0.3480 0.0120 -0.0930
12 -149 180 -0.1974 -158 146 -0.1824 0.0150 -0.1050
14 -65 95 -0.0960 -79 63 -0.0852 0.0108 -0.1200
16 17 14 0.0018 -7 -7 0.0000 -0.0018 -0.1308
18 75 -52 0.0762 56 -62 0.0708 -0.0054 -0.1290
20 170 -139 0.1854 135 -157 0.1752 -0.0102 -0.1236
22 217 -192 0.2454 195 -209 0.2424 -0.0030 -0.1134
24 235 -207 0.2652 213 -228 0.2646 -0.0006 -0.1104
26 266 -231 0.2982 226 -242 0.2808 -0.0174 -0.1098
28 219 -192 0.2466 190 -199 0.2334 -0.0132 -0.0924
30 173 -140 0.1878 136 -157 0.1758 -0.0120 -0.0792
32 147 -115 0.1572 125 -133 0.1548 -0.0024 -0.0672
34 113 -90 0.1218 103 -121 0.1344 0.0126 -0.0648
36 155 -123 0.1668 130 -149 0.1674 0.0006 -0.0774
38 159 -132 0.1746 133 -151 0.1704 -0.0042 -0.0780
40 122 -89 0.1266 94 -108 0.1212 -0.0054 -0.0738
42 47 -29 0.0456 28 -41 0.0414 -0.0042 -0.0684
44 -15 45 -0.0360 -46 29 -0.0450 -0.0090 -0.0642
46 -33 61 -0.0564 -65 46 -0.0666 -0.0102 -0.0552
48 -70 98 -0.1008 -98 80 -0.1068 -0.0060 -0.0450
50 -93 125 -0.1308 -130 109 -0.1434 -0.0126 -0.0390
52 -162 173 -0.2010 -172 161 -0.1998 0.0012 -0.0264
54 -190 223 -0.2478 -212 204 -0.2496 -0.0018 -0.0276
56 -179 207 -0.2316 -200 181 -0.2286 0.0030 -0.0258
58 -202 203 -0.2430 -202 204 -0.2436 -0.0006 -0.0288
60 -188 217 -0.2430 -219 204 -0.2538 -0.0108 -0.0282
62 -199 201 -0.2400 -210 201 -0.2466 -0.0066 -0.0174
64 -218 251 -0.2814 -239 221 -0.2760 0.0054 -0.0108
66 -183 212 -0.2370 -204 192 -0.2376 -0.0006 -0.0162
68 -113 134 -0.1482 -136 125 -0.1566 -0.0084 -0.0156
70 -49 78 -0.0762 -77 62 -0.0834 -0.0072 -0.0072
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-3

From DataMate

6/8/2010 8:15:27 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

3/6/2009 10:03:35 AM

DATE PRINTED 6/8/2010 12:42:12 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -393 427 -0.4920 -399 400 -0.4794 0.0126 -0.0342
6 -370 401 -0.4626 -400 383 -0.4698 -0.0072 -0.0468
8 -374 395 -0.4614 -398 384 -0.4692 -0.0078 -0.0396
10 -285 315 -0.3600 -291 288 -0.3474 0.0126 -0.0318
12 -149 180 -0.1974 -158 145 -0.1818 0.0156 -0.0444
14 -65 95 -0.0960 -79 63 -0.0852 0.0108 -0.0600
16 17 14 0.0018 -4 -9 0.0030 0.0012 -0.0708
18 75 -52 0.0762 58 -64 0.0732 -0.0030 -0.0720
20 170 -139 0.1854 148 -158 0.1836 -0.0018 -0.0690
22 217 -192 0.2454 198 -210 0.2448 -0.0006 -0.0672
24 235 -207 0.2652 224 -227 0.2706 0.0054 -0.0666
26 266 -231 0.2982 231 -244 0.2850 -0.0132 -0.0720
28 219 -192 0.2466 188 -197 0.2310 -0.0156 -0.0588
30 173 -140 0.1878 141 -157 0.1788 -0.0090 -0.0432
32 147 -115 0.1572 123 -134 0.1542 -0.0030 -0.0342
34 113 -90 0.1218 101 -122 0.1338 0.0120 -0.0312
36 155 -123 0.1668 137 -151 0.1728 0.0060 -0.0432
38 159 -132 0.1746 133 -150 0.1698 -0.0048 -0.0492
40 122 -89 0.1266 92 -108 0.1200 -0.0066 -0.0444
42 47 -29 0.0456 25 -35 0.0360 -0.0096 -0.0378
44 -15 45 -0.0360 -39 27 -0.0396 -0.0036 -0.0282
46 -33 61 -0.0564 -64 46 -0.0660 -0.0096 -0.0246
48 -70 98 -0.1008 -98 80 -0.1068 -0.0060 -0.0150
50 -93 125 -0.1308 -130 108 -0.1428 -0.0120 -0.0090
52 -162 173 -0.2010 -176 165 -0.2046 -0.0036 0.0030
54 -190 223 -0.2478 -205 202 -0.2442 0.0036 0.0066
56 -179 207 -0.2316 -195 180 -0.2250 0.0066 0.0030
58 -202 203 -0.2430 -205 203 -0.2448 -0.0018 -0.0036
60 -188 217 -0.2430 -212 203 -0.2490 -0.0060 -0.0018
62 -199 201 -0.2400 -216 204 -0.2520 -0.0120 0.0042
64 -218 251 -0.2814 -232 217 -0.2694 0.0120 0.0162
66 -183 212 -0.2370 -199 191 -0.2340 0.0030 0.0042
68 -113 134 -0.1482 -116 122 -0.1428 0.0054 0.0012
70 -49 78 -0.0762 -73 61 -0.0804 -0.0042 -0.0042
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

4/13/2010 10:29:17 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:05 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -622 642 -0.7584 -816 823 -0.9834 -0.2250 -0.3858
6 -603 627 -0.7380 -769 778 -0.9282 -0.1902 -0.1608
8 -597 620 -0.7302 -721 729 -0.8700 -0.1398 0.0294
10 -590 611 -0.7206 -683 693 -0.8256 -0.1050 0.1692
12 -554 576 -0.6780 -692 699 -0.8346 -0.1566 0.2742
14 -441 461 -0.5412 -471 476 -0.5682 -0.0270 0.4308
16 -307 330 -0.3822 -406 414 -0.4920 -0.1098 0.4578
18 -216 238 -0.2724 -314 322 -0.3816 -0.1092 0.5676
20 -184 205 -0.2334 -253 261 -0.3084 -0.0750 0.6768
22 -129 151 -0.1680 -180 190 -0.2220 -0.0540 0.7518
24 -110 131 -0.1446 -154 163 -0.1902 -0.0456 0.8058
26 -141 165 -0.1836 -176 182 -0.2148 -0.0312 0.8514
28 -224 247 -0.2826 -268 277 -0.3270 -0.0444 0.8826
30 -230 253 -0.2898 -259 265 -0.3144 -0.0246 0.9270
32 -155 178 -0.1998 -175 186 -0.2166 -0.0168 0.9516
34 -158 179 -0.2022 -194 202 -0.2376 -0.0354 0.9684
36 -171 194 -0.2190 -190 198 -0.2328 -0.0138 1.0038
38 -168 190 -0.2148 -164 173 -0.2022 0.0126 1.0176
40 -159 181 -0.2040 -135 144 -0.1674 0.0366 1.0050
42 -159 180 -0.2034 -147 157 -0.1824 0.0210 0.9684
44 -155 177 -0.1992 -131 137 -0.1608 0.0384 0.9474
46 -139 161 -0.1800 -134 141 -0.1650 0.0150 0.9090
48 -130 153 -0.1698 -68 79 -0.0882 0.0816 0.8940
50 -109 130 -0.1434 -96 103 -0.1194 0.0240 0.8124
52 -102 123 -0.1350 -60 69 -0.0774 0.0576 0.7884
54 -99 119 -0.1308 -87 95 -0.1092 0.0216 0.7308
56 -49 71 -0.0720 2 5 -0.0018 0.0702 0.7092
58 -22 45 -0.0402 -10 17 -0.0162 0.0240 0.6390
60 -7 29 -0.0216 -45 53 -0.0588 -0.0372 0.6150
62 57 -37 0.0564 70 -58 0.0768 0.0204 0.6522
64 110 -89 0.1194 114 -106 0.1320 0.0126 0.6318
66 117 -94 0.1266 105 -99 0.1224 -0.0042 0.6192
68 106 -83 0.1134 146 -136 0.1692 0.0558 0.6234
70 117 -94 0.1266 133 -127 0.1560 0.0294 0.5676
72 127 -105 0.1392 149 -142 0.1746 0.0354 0.5382
74 152 -129 0.1686 201 -194 0.2370 0.0684 0.5028
76 167 -144 0.1866 196 -189 0.2310 0.0444 0.4344
78 211 -187 0.2388 246 -240 0.2916 0.0528 0.3900
80 312 -289 0.3606 362 -359 0.4326 0.0720 0.3372
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PAFTVA

SI-8

From DataMate

4/13/2010 10:29:17 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:05 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

82 438 -416 0.5124 471 -462 0.5598 0.0474 0.2652
84 537 -513 0.6300 558 -555 0.6678 0.0378 0.2178
86 622 -598 0.7320 643 -638 0.7686 0.0366 0.1800
88 690 -665 0.8130 718 -712 0.8580 0.0450 0.1434
90 789 -762 0.9306 818 -814 0.9792 0.0486 0.0984
92 890 -869 1.0554 929 -921 1.1100 0.0546 0.0498
94 893 -867 1.0560 900 -895 1.0770 0.0210 -0.0048
96 709 -683 0.8352 709 -699 0.8448 0.0096 -0.0258
98 329 -303 0.3792 292 -281 0.3438 -0.0354 -0.0354

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

4/28/2010 10:07:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:05 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -622 642 -0.7584 -822 826 -0.9888 -0.2304 -0.4230
6 -603 627 -0.7380 -774 781 -0.9330 -0.1950 -0.1926
8 -597 620 -0.7302 -726 732 -0.8748 -0.1446 0.0024
10 -590 611 -0.7206 -689 696 -0.8310 -0.1104 0.1470
12 -554 576 -0.6780 -698 703 -0.8406 -0.1626 0.2574
14 -441 461 -0.5412 -470 476 -0.5676 -0.0264 0.4200
16 -307 330 -0.3822 -411 416 -0.4962 -0.1140 0.4464
18 -216 238 -0.2724 -320 325 -0.3870 -0.1146 0.5604
20 -184 205 -0.2334 -257 262 -0.3114 -0.0780 0.6750
22 -129 151 -0.1680 -183 190 -0.2238 -0.0558 0.7530
24 -110 131 -0.1446 -157 163 -0.1920 -0.0474 0.8088
26 -141 165 -0.1836 -178 181 -0.2154 -0.0318 0.8562
28 -224 247 -0.2826 -271 277 -0.3288 -0.0462 0.8880
30 -230 253 -0.2898 -261 264 -0.3150 -0.0252 0.9342
32 -155 178 -0.1998 -178 187 -0.2190 -0.0192 0.9594
34 -158 179 -0.2022 -197 202 -0.2394 -0.0372 0.9786
36 -171 194 -0.2190 -193 198 -0.2346 -0.0156 1.0158
38 -168 190 -0.2148 -166 173 -0.2034 0.0114 1.0314
40 -159 181 -0.2040 -135 141 -0.1656 0.0384 1.0200
42 -159 180 -0.2034 -149 156 -0.1830 0.0204 0.9816
44 -155 177 -0.1992 -131 135 -0.1596 0.0396 0.9612
46 -139 161 -0.1800 -134 139 -0.1638 0.0162 0.9216
48 -130 153 -0.1698 -68 77 -0.0870 0.0828 0.9054
50 -109 130 -0.1434 -97 101 -0.1188 0.0246 0.8226
52 -102 123 -0.1350 -59 66 -0.0750 0.0600 0.7980
54 -99 119 -0.1308 -88 93 -0.1086 0.0222 0.7380
56 -49 71 -0.0720 3 1 0.0012 0.0732 0.7158
58 -22 45 -0.0402 -11 15 -0.0156 0.0246 0.6426
60 -7 29 -0.0216 -47 53 -0.0600 -0.0384 0.6180
62 57 -37 0.0564 68 -59 0.0762 0.0198 0.6564
64 110 -89 0.1194 112 -108 0.1320 0.0126 0.6366
66 117 -94 0.1266 103 -99 0.1212 -0.0054 0.6240
68 106 -83 0.1134 144 -138 0.1692 0.0558 0.6294
70 117 -94 0.1266 132 -128 0.1560 0.0294 0.5736
72 127 -105 0.1392 147 -143 0.1740 0.0348 0.5442
74 152 -129 0.1686 199 -196 0.2370 0.0684 0.5094
76 167 -144 0.1866 194 -191 0.2310 0.0444 0.4410
78 211 -187 0.2388 244 -241 0.2910 0.0522 0.3966
80 312 -289 0.3606 360 -360 0.4320 0.0714 0.3444
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PAFTVA

SI-8

From DataMate

4/28/2010 10:07:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:05 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

82 438 -416 0.5124 469 -464 0.5598 0.0474 0.2730
84 537 -513 0.6300 556 -556 0.6672 0.0372 0.2256
86 622 -598 0.7320 641 -639 0.7680 0.0360 0.1884
88 690 -665 0.8130 716 -713 0.8574 0.0444 0.1524
90 789 -762 0.9306 817 -815 0.9792 0.0486 0.1080
92 890 -869 1.0554 928 -922 1.1100 0.0546 0.0594
94 893 -867 1.0560 899 -897 1.0776 0.0216 0.0048
96 709 -683 0.8352 710 -704 0.8484 0.0132 -0.0168
98 329 -303 0.3792 295 -287 0.3492 -0.0300 -0.0300

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

5/11/2010 9:44:42 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:05 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -622 642 -0.7584 -821 827 -0.9888 -0.2304 -0.3858
6 -603 627 -0.7380 -775 783 -0.9348 -0.1968 -0.1554
8 -597 620 -0.7302 -728 736 -0.8784 -0.1482 0.0414
10 -590 611 -0.7206 -691 700 -0.8346 -0.1140 0.1896
12 -554 576 -0.6780 -702 708 -0.8460 -0.1680 0.3036
14 -441 461 -0.5412 -471 478 -0.5694 -0.0282 0.4716
16 -307 330 -0.3822 -411 419 -0.4980 -0.1158 0.4998
18 -216 238 -0.2724 -321 329 -0.3900 -0.1176 0.6156
20 -184 205 -0.2334 -258 264 -0.3132 -0.0798 0.7332
22 -129 151 -0.1680 -183 192 -0.2250 -0.0570 0.8130
24 -110 131 -0.1446 -156 164 -0.1920 -0.0474 0.8700
26 -141 165 -0.1836 -177 181 -0.2148 -0.0312 0.9174
28 -224 247 -0.2826 -270 279 -0.3294 -0.0468 0.9486
30 -230 253 -0.2898 -260 265 -0.3150 -0.0252 0.9954
32 -155 178 -0.1998 -177 188 -0.2190 -0.0192 1.0206
34 -158 179 -0.2022 -196 202 -0.2388 -0.0366 1.0398
36 -171 194 -0.2190 -191 198 -0.2334 -0.0144 1.0764
38 -168 190 -0.2148 -165 173 -0.2028 0.0120 1.0908
40 -159 181 -0.2040 -132 140 -0.1632 0.0408 1.0788
42 -159 180 -0.2034 -146 156 -0.1812 0.0222 1.0380
44 -155 177 -0.1992 -128 134 -0.1572 0.0420 1.0158
46 -139 161 -0.1800 -131 137 -0.1608 0.0192 0.9738
48 -130 153 -0.1698 -66 76 -0.0852 0.0846 0.9546
50 -109 130 -0.1434 -94 100 -0.1164 0.0270 0.8700
52 -102 123 -0.1350 -56 65 -0.0726 0.0624 0.8430
54 -99 119 -0.1308 -85 93 -0.1068 0.0240 0.7806
56 -49 71 -0.0720 6 -1 0.0042 0.0762 0.7566
58 -22 45 -0.0402 -8 15 -0.0138 0.0264 0.6804
60 -7 29 -0.0216 -47 55 -0.0612 -0.0396 0.6540
62 57 -37 0.0564 70 -59 0.0774 0.0210 0.6936
64 110 -89 0.1194 115 -107 0.1332 0.0138 0.6726
66 117 -94 0.1266 105 -99 0.1224 -0.0042 0.6588
68 106 -83 0.1134 147 -138 0.1710 0.0576 0.6630
70 117 -94 0.1266 134 -128 0.1572 0.0306 0.6054
72 127 -105 0.1392 150 -143 0.1758 0.0366 0.5748
74 152 -129 0.1686 203 -196 0.2394 0.0708 0.5382
76 167 -144 0.1866 197 -191 0.2328 0.0462 0.4674
78 211 -187 0.2388 247 -241 0.2928 0.0540 0.4212
80 312 -289 0.3606 363 -360 0.4338 0.0732 0.3672
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PAFTVA

SI-8

From DataMate

5/11/2010 9:44:42 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

82 438 -416 0.5124 471 -464 0.5610 0.0486 0.2940
84 537 -513 0.6300 560 -556 0.6696 0.0396 0.2454
86 622 -598 0.7320 644 -639 0.7698 0.0378 0.2058
88 690 -665 0.8130 719 -713 0.8592 0.0462 0.1680
90 789 -762 0.9306 820 -815 0.9810 0.0504 0.1218
92 890 -869 1.0554 931 -923 1.1124 0.0570 0.0714
94 893 -867 1.0560 902 -898 1.0800 0.0240 0.0144
96 709 -683 0.8352 715 -706 0.8526 0.0174 -0.0096
98 329 -303 0.3792 299 -288 0.3522 -0.0270 -0.0270

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

5/25/2010 9:09:38 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -622 642 -0.7584 -823 833 -0.9936 -0.2352 -0.3582
6 -603 627 -0.7380 -777 788 -0.9390 -0.2010 -0.1230
8 -597 620 -0.7302 -728 740 -0.8808 -0.1506 0.0780
10 -590 611 -0.7206 -692 704 -0.8376 -0.1170 0.2286
12 -554 576 -0.6780 -704 713 -0.8502 -0.1722 0.3456
14 -441 461 -0.5412 -469 479 -0.5688 -0.0276 0.5178
16 -307 330 -0.3822 -412 422 -0.5004 -0.1182 0.5454
18 -216 238 -0.2724 -324 333 -0.3942 -0.1218 0.6636
20 -184 205 -0.2334 -258 267 -0.3150 -0.0816 0.7854
22 -129 151 -0.1680 -182 194 -0.2256 -0.0576 0.8670
24 -110 131 -0.1446 -154 165 -0.1914 -0.0468 0.9246
26 -141 165 -0.1836 -174 182 -0.2136 -0.0300 0.9714
28 -224 247 -0.2826 -270 281 -0.3306 -0.0480 1.0014
30 -230 253 -0.2898 -258 266 -0.3144 -0.0246 1.0494
32 -155 178 -0.1998 -176 190 -0.2196 -0.0198 1.0740
34 -158 179 -0.2022 -195 204 -0.2394 -0.0372 1.0938
36 -171 194 -0.2190 -189 199 -0.2328 -0.0138 1.1310
38 -168 190 -0.2148 -163 175 -0.2028 0.0120 1.1448
40 -159 181 -0.2040 -128 140 -0.1608 0.0432 1.1328
42 -159 180 -0.2034 -143 157 -0.1800 0.0234 1.0896
44 -155 177 -0.1992 -125 134 -0.1554 0.0438 1.0662
46 -139 161 -0.1800 -127 136 -0.1578 0.0222 1.0224
48 -130 153 -0.1698 -62 76 -0.0828 0.0870 1.0002
50 -109 130 -0.1434 -90 100 -0.1140 0.0294 0.9132
52 -102 123 -0.1350 -52 63 -0.0690 0.0660 0.8838
54 -99 119 -0.1308 -82 93 -0.1050 0.0258 0.8178
56 -49 71 -0.0720 11 -3 0.0084 0.0804 0.7920
58 -22 45 -0.0402 -5 15 -0.0120 0.0282 0.7116
60 -7 29 -0.0216 -46 57 -0.0618 -0.0402 0.6834
62 57 -37 0.0564 74 -58 0.0792 0.0228 0.7236
64 110 -89 0.1194 118 -106 0.1344 0.0150 0.7008
66 117 -94 0.1266 107 -99 0.1236 -0.0030 0.6858
68 106 -83 0.1134 149 -137 0.1716 0.0582 0.6888
70 117 -94 0.1266 137 -127 0.1584 0.0318 0.6306
72 127 -105 0.1392 153 -142 0.1770 0.0378 0.5988
74 152 -129 0.1686 205 -195 0.2400 0.0714 0.5610
76 167 -144 0.1866 200 -190 0.2340 0.0474 0.4896
78 211 -187 0.2388 250 -241 0.2946 0.0558 0.4422
80 312 -289 0.3606 368 -360 0.4368 0.0762 0.3864

Page 7 5/25/2010 9:09:38 AM



PAFTVA

SI-8

From DataMate

5/25/2010 9:09:38 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

82 438 -416 0.5124 475 -463 0.5628 0.0504 0.3102
84 537 -513 0.6300 564 -556 0.6720 0.0420 0.2598
86 622 -598 0.7320 648 -638 0.7716 0.0396 0.2178
88 690 -665 0.8130 724 -713 0.8622 0.0492 0.1782
90 789 -762 0.9306 824 -815 0.9834 0.0528 0.1290
92 890 -869 1.0554 936 -923 1.1154 0.0600 0.0762
94 893 -867 1.0560 906 -897 1.0818 0.0258 0.0162
96 709 -683 0.8352 718 -704 0.8532 0.0180 -0.0096
98 329 -303 0.3792 300 -286 0.3516 -0.0276 -0.0276

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 8 5/25/2010 9:09:38 AM



PAFTVA

SI-8

From DataMate

6/8/2010 8:28:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -622 642 -0.7584 -826 833 -0.9954 -0.2370 -0.3750
6 -603 627 -0.7380 -781 790 -0.9426 -0.2046 -0.1380
8 -597 620 -0.7302 -733 741 -0.8844 -0.1542 0.0666
10 -590 611 -0.7206 -695 706 -0.8406 -0.1200 0.2208
12 -554 576 -0.6780 -709 716 -0.8550 -0.1770 0.3408
14 -441 461 -0.5412 -470 478 -0.5688 -0.0276 0.5178
16 -307 330 -0.3822 -415 422 -0.5022 -0.1200 0.5454
18 -216 238 -0.2724 -327 335 -0.3972 -0.1248 0.6654
20 -184 205 -0.2334 -261 268 -0.3174 -0.0840 0.7902
22 -129 151 -0.1680 -184 193 -0.2262 -0.0582 0.8742
24 -110 131 -0.1446 -155 164 -0.1914 -0.0468 0.9324
26 -141 165 -0.1836 -175 180 -0.2130 -0.0294 0.9792
28 -224 247 -0.2826 -272 281 -0.3318 -0.0492 1.0086
30 -230 253 -0.2898 -259 264 -0.3138 -0.0240 1.0578
32 -155 178 -0.1998 -178 190 -0.2208 -0.0210 1.0818
34 -158 179 -0.2022 -196 204 -0.2400 -0.0378 1.1028
36 -171 194 -0.2190 -190 198 -0.2328 -0.0138 1.1406
38 -168 190 -0.2148 -165 175 -0.2040 0.0108 1.1544
40 -159 181 -0.2040 -128 137 -0.1590 0.0450 1.1436
42 -159 180 -0.2034 -145 155 -0.1800 0.0234 1.0986
44 -155 177 -0.1992 -125 131 -0.1536 0.0456 1.0752
46 -139 161 -0.1800 -126 133 -0.1554 0.0246 1.0296
48 -130 153 -0.1698 -62 73 -0.0810 0.0888 1.0050
50 -109 130 -0.1434 -90 98 -0.1128 0.0306 0.9162
52 -102 123 -0.1350 -50 60 -0.0660 0.0690 0.8856
54 -99 119 -0.1308 -83 92 -0.1050 0.0258 0.8166
56 -49 71 -0.0720 13 -6 0.0114 0.0834 0.7908
58 -22 45 -0.0402 -5 13 -0.0108 0.0294 0.7074
60 -7 29 -0.0216 -48 57 -0.0630 -0.0414 0.6780
62 57 -37 0.0564 73 -60 0.0798 0.0234 0.7194
64 110 -89 0.1194 116 -107 0.1338 0.0144 0.6960
66 117 -94 0.1266 106 -100 0.1236 -0.0030 0.6816
68 106 -83 0.1134 148 -138 0.1716 0.0582 0.6846
70 117 -94 0.1266 136 -129 0.1590 0.0324 0.6264
72 127 -105 0.1392 152 -143 0.1770 0.0378 0.5940
74 152 -129 0.1686 205 -196 0.2406 0.0720 0.5562
76 167 -144 0.1866 198 -191 0.2334 0.0468 0.4842
78 211 -187 0.2388 250 -242 0.2952 0.0564 0.4374
80 312 -289 0.3606 366 -362 0.4368 0.0762 0.3810
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PAFTVA

SI-8

From DataMate

6/8/2010 8:28:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:06 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

82 438 -416 0.5124 474 -465 0.5634 0.0510 0.3048
84 537 -513 0.6300 563 -557 0.6720 0.0420 0.2538
86 622 -598 0.7320 647 -639 0.7716 0.0396 0.2118
88 690 -665 0.8130 722 -714 0.8616 0.0486 0.1722
90 789 -762 0.9306 823 -816 0.9834 0.0528 0.1236
92 890 -869 1.0554 934 -923 1.1142 0.0588 0.0708
94 893 -867 1.0560 904 -898 1.0812 0.0252 0.0120
96 709 -683 0.8352 713 -704 0.8502 0.0150 -0.0132
98 329 -303 0.3792 299 -286 0.3510 -0.0282 -0.0282

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 10 6/8/2010 8:28:03 AM



PAFTVA

SI-8

From DataMate

4/13/2010 10:29:17 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 331 -305 0.3816 302 -323 0.3750 -0.0066 0.4146
6 271 -245 0.3096 235 -257 0.2952 -0.0144 0.4212
8 227 -197 0.2544 200 -219 0.2514 -0.0030 0.4356
10 247 -230 0.2862 225 -248 0.2838 -0.0024 0.4386
12 240 -217 0.2742 226 -246 0.2832 0.0090 0.4410
14 180 -156 0.2016 162 -178 0.2040 0.0024 0.4320
16 117 -90 0.1242 93 -117 0.1260 0.0018 0.4296
18 79 -49 0.0768 49 -74 0.0738 -0.0030 0.4278
20 38 -17 0.0330 0 -23 0.0000 -0.0330 0.4308
22 28 -2 0.0180 8 -29 0.0222 0.0042 0.4638
24 39 -10 0.0294 26 -48 0.0444 0.0150 0.4596
26 63 -34 0.0582 50 -71 0.0726 0.0144 0.4446
28 95 -67 0.0972 68 -89 0.0942 -0.0030 0.4302
30 86 -72 0.0948 81 -94 0.1050 0.0102 0.4332
32 10 13 -0.0018 -23 -1 -0.0132 -0.0114 0.4230
34 -17 46 -0.0378 -46 24 -0.0420 -0.0042 0.4344
36 -54 82 -0.0816 -82 60 -0.0852 -0.0036 0.4386
38 -83 113 -0.1176 -88 68 -0.0936 0.0240 0.4422
40 -25 42 -0.0402 -46 21 -0.0402 0.0000 0.4182
42 -26 53 -0.0474 -42 20 -0.0372 0.0102 0.4182
44 -19 49 -0.0408 -39 14 -0.0318 0.0090 0.4080
46 -21 51 -0.0432 -46 22 -0.0408 0.0024 0.3990
48 -34 63 -0.0582 -54 33 -0.0522 0.0060 0.3966
50 -53 74 -0.0762 -68 44 -0.0672 0.0090 0.3906
52 -67 94 -0.0966 -74 52 -0.0756 0.0210 0.3816
54 -27 57 -0.0504 -31 14 -0.0270 0.0234 0.3606
56 31 -2 0.0198 25 -50 0.0450 0.0252 0.3372
58 86 -58 0.0864 73 -95 0.1008 0.0144 0.3120
60 69 -65 0.0804 66 -84 0.0900 0.0096 0.2976
62 106 -78 0.1104 88 -109 0.1182 0.0078 0.2880
64 95 -65 0.0960 69 -90 0.0954 -0.0006 0.2802
66 85 -57 0.0852 64 -86 0.0900 0.0048 0.2808
68 111 -82 0.1158 99 -116 0.1290 0.0132 0.2760
70 174 -150 0.1944 184 -201 0.2310 0.0366 0.2628
72 255 -229 0.2904 251 -272 0.3138 0.0234 0.2262
74 313 -288 0.3606 321 -328 0.3894 0.0288 0.2028
76 398 -372 0.4620 414 -427 0.5046 0.0426 0.1740
78 468 -440 0.5448 470 -491 0.5766 0.0318 0.1314
80 565 -549 0.6684 573 -585 0.6948 0.0264 0.0996
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PAFTVA

SI-8

From DataMate

4/13/2010 10:29:17 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

82 662 -639 0.7806 656 -670 0.7956 0.0150 0.0732
84 757 -732 0.8934 746 -766 0.9072 0.0138 0.0582
86 822 -797 0.9714 798 -816 0.9684 -0.0030 0.0444
88 849 -821 1.0020 814 -833 0.9882 -0.0138 0.0474
90 860 -848 1.0248 837 -849 1.0116 -0.0132 0.0612
92 877 -850 1.0362 861 -880 1.0446 0.0084 0.0744
94 875 -849 1.0344 851 -871 1.0332 -0.0012 0.0660
96 929 -903 1.0992 942 -947 1.1334 0.0342 0.0672
98 1029 -1003 1.2192 1035 -1052 1.2522 0.0330 0.0330

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

4/28/2010 10:07:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 331 -305 0.3816 300 -321 0.3726 -0.0090 0.3918
6 271 -245 0.3096 233 -256 0.2934 -0.0162 0.4008
8 227 -197 0.2544 200 -220 0.2520 -0.0024 0.4170
10 247 -230 0.2862 227 -248 0.2850 -0.0012 0.4194
12 240 -217 0.2742 223 -246 0.2814 0.0072 0.4206
14 180 -156 0.2016 162 -180 0.2052 0.0036 0.4134
16 117 -90 0.1242 93 -116 0.1254 0.0012 0.4098
18 79 -49 0.0768 48 -73 0.0726 -0.0042 0.4086
20 38 -17 0.0330 0 -22 0.0000 -0.0330 0.4128
22 28 -2 0.0180 7 -29 0.0216 0.0036 0.4458
24 39 -10 0.0294 25 -47 0.0432 0.0138 0.4422
26 63 -34 0.0582 50 -72 0.0732 0.0150 0.4284
28 95 -67 0.0972 66 -87 0.0918 -0.0054 0.4134
30 86 -72 0.0948 80 -95 0.1050 0.0102 0.4188
32 10 13 -0.0018 -21 1 -0.0132 -0.0114 0.4086
34 -17 46 -0.0378 -47 24 -0.0426 -0.0048 0.4200
36 -54 82 -0.0816 -83 59 -0.0852 -0.0036 0.4248
38 -83 113 -0.1176 -89 68 -0.0942 0.0234 0.4284
40 -25 42 -0.0402 -45 22 -0.0402 0.0000 0.4050
42 -26 53 -0.0474 -41 19 -0.0360 0.0114 0.4050
44 -19 49 -0.0408 -35 14 -0.0294 0.0114 0.3936
46 -21 51 -0.0432 -45 23 -0.0408 0.0024 0.3822
48 -34 63 -0.0582 -54 32 -0.0516 0.0066 0.3798
50 -53 74 -0.0762 -68 44 -0.0672 0.0090 0.3732
52 -67 94 -0.0966 -73 51 -0.0744 0.0222 0.3642
54 -27 57 -0.0504 -31 14 -0.0270 0.0234 0.3420
56 31 -2 0.0198 25 -49 0.0444 0.0246 0.3186
58 86 -58 0.0864 73 -96 0.1014 0.0150 0.2940
60 69 -65 0.0804 65 -83 0.0888 0.0084 0.2790
62 106 -78 0.1104 88 -110 0.1188 0.0084 0.2706
64 95 -65 0.0960 68 -90 0.0948 -0.0012 0.2622
66 85 -57 0.0852 64 -85 0.0894 0.0042 0.2634
68 111 -82 0.1158 96 -116 0.1272 0.0114 0.2592
70 174 -150 0.1944 182 -200 0.2292 0.0348 0.2478
72 255 -229 0.2904 251 -272 0.3138 0.0234 0.2130
74 313 -288 0.3606 321 -327 0.3888 0.0282 0.1896
76 398 -372 0.4620 412 -426 0.5028 0.0408 0.1614
78 468 -440 0.5448 469 -490 0.5754 0.0306 0.1206
80 565 -549 0.6684 572 -585 0.6942 0.0258 0.0900
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PAFTVA

SI-8

From DataMate

4/28/2010 10:07:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

82 662 -639 0.7806 654 -671 0.7950 0.0144 0.0642
84 757 -732 0.8934 746 -766 0.9072 0.0138 0.0498
86 822 -797 0.9714 798 -816 0.9684 -0.0030 0.0360
88 849 -821 1.0020 812 -833 0.9870 -0.0150 0.0390
90 860 -848 1.0248 836 -848 1.0104 -0.0144 0.0540
92 877 -850 1.0362 860 -881 1.0446 0.0084 0.0684
94 875 -849 1.0344 850 -870 1.0320 -0.0024 0.0600
96 929 -903 1.0992 937 -947 1.1304 0.0312 0.0624
98 1029 -1003 1.2192 1034 -1050 1.2504 0.0312 0.0312

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

5/11/2010 9:44:42 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 331 -305 0.3816 301 -318 0.3714 -0.0102 0.4008
6 271 -245 0.3096 235 -251 0.2916 -0.0180 0.4110
8 227 -197 0.2544 200 -220 0.2520 -0.0024 0.4290
10 247 -230 0.2862 227 -246 0.2838 -0.0024 0.4314
12 240 -217 0.2742 225 -244 0.2814 0.0072 0.4338
14 180 -156 0.2016 164 -179 0.2058 0.0042 0.4266
16 117 -90 0.1242 97 -113 0.1260 0.0018 0.4224
18 79 -49 0.0768 49 -71 0.0720 -0.0048 0.4206
20 38 -17 0.0330 0 -19 0.0000 -0.0330 0.4254
22 28 -2 0.0180 7 -26 0.0198 0.0018 0.4584
24 39 -10 0.0294 26 -45 0.0426 0.0132 0.4566
26 63 -34 0.0582 50 -72 0.0732 0.0150 0.4434
28 95 -67 0.0972 67 -86 0.0918 -0.0054 0.4284
30 86 -72 0.0948 83 -92 0.1050 0.0102 0.4338
32 10 13 -0.0018 -21 2 -0.0138 -0.0120 0.4236
34 -17 46 -0.0378 -45 25 -0.0420 -0.0042 0.4356
36 -54 82 -0.0816 -82 62 -0.0864 -0.0048 0.4398
38 -83 113 -0.1176 -87 68 -0.0930 0.0246 0.4446
40 -25 42 -0.0402 -45 22 -0.0402 0.0000 0.4200
42 -26 53 -0.0474 -41 21 -0.0372 0.0102 0.4200
44 -19 49 -0.0408 -35 16 -0.0306 0.0102 0.4098
46 -21 51 -0.0432 -44 23 -0.0402 0.0030 0.3996
48 -34 63 -0.0582 -53 33 -0.0516 0.0066 0.3966
50 -53 74 -0.0762 -67 46 -0.0678 0.0084 0.3900
52 -67 94 -0.0966 -71 52 -0.0738 0.0228 0.3816
54 -27 57 -0.0504 -30 15 -0.0270 0.0234 0.3588
56 31 -2 0.0198 28 -49 0.0462 0.0264 0.3354
58 86 -58 0.0864 75 -95 0.1020 0.0156 0.3090
60 69 -65 0.0804 67 -81 0.0888 0.0084 0.2934
62 106 -78 0.1104 90 -109 0.1194 0.0090 0.2850
64 95 -65 0.0960 69 -89 0.0948 -0.0012 0.2760
66 85 -57 0.0852 66 -85 0.0906 0.0054 0.2772
68 111 -82 0.1158 100 -115 0.1290 0.0132 0.2718
70 174 -150 0.1944 185 -199 0.2304 0.0360 0.2586
72 255 -229 0.2904 253 -270 0.3138 0.0234 0.2226
74 313 -288 0.3606 323 -327 0.3900 0.0294 0.1992
76 398 -372 0.4620 415 -425 0.5040 0.0420 0.1698
78 468 -440 0.5448 471 -489 0.5760 0.0312 0.1278
80 565 -549 0.6684 574 -584 0.6948 0.0264 0.0966
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PAFTVA

SI-8

From DataMate

5/11/2010 9:44:42 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

82 662 -639 0.7806 656 -669 0.7950 0.0144 0.0702
84 757 -732 0.8934 750 -765 0.9090 0.0156 0.0558
86 822 -797 0.9714 800 -816 0.9696 -0.0018 0.0402
88 849 -821 1.0020 815 -832 0.9882 -0.0138 0.0420
90 860 -848 1.0248 837 -848 1.0110 -0.0138 0.0558
92 877 -850 1.0362 861 -880 1.0446 0.0084 0.0696
94 875 -849 1.0344 852 -869 1.0326 -0.0018 0.0612
96 929 -903 1.0992 938 -945 1.1298 0.0306 0.0630
98 1029 -1003 1.2192 1037 -1049 1.2516 0.0324 0.0324

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

5/25/2010 9:09:38 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 331 -305 0.3816 301 -320 0.3726 -0.0090 0.4230
6 271 -245 0.3096 234 -255 0.2934 -0.0162 0.4320
8 227 -197 0.2544 200 -217 0.2502 -0.0042 0.4482
10 247 -230 0.2862 225 -246 0.2826 -0.0036 0.4524
12 240 -217 0.2742 225 -246 0.2826 0.0084 0.4560
14 180 -156 0.2016 166 -180 0.2076 0.0060 0.4476
16 117 -90 0.1242 94 -114 0.1248 0.0006 0.4416
18 79 -49 0.0768 51 -72 0.0738 -0.0030 0.4410
20 38 -17 0.0330 0 -20 0.0000 -0.0330 0.4440
22 28 -2 0.0180 7 -26 0.0198 0.0018 0.4770
24 39 -10 0.0294 26 -46 0.0432 0.0138 0.4752
26 63 -34 0.0582 49 -73 0.0732 0.0150 0.4614
28 95 -67 0.0972 67 -86 0.0918 -0.0054 0.4464
30 86 -72 0.0948 82 -92 0.1044 0.0096 0.4518
32 10 13 -0.0018 -22 1 -0.0138 -0.0120 0.4422
34 -17 46 -0.0378 -45 24 -0.0414 -0.0036 0.4542
36 -54 82 -0.0816 -82 61 -0.0858 -0.0042 0.4578
38 -83 113 -0.1176 -87 68 -0.0930 0.0246 0.4620
40 -25 42 -0.0402 -44 21 -0.0390 0.0012 0.4374
42 -26 53 -0.0474 -40 20 -0.0360 0.0114 0.4362
44 -19 49 -0.0408 -34 14 -0.0288 0.0120 0.4248
46 -21 51 -0.0432 -44 22 -0.0396 0.0036 0.4128
48 -34 63 -0.0582 -53 32 -0.0510 0.0072 0.4092
50 -53 74 -0.0762 -67 44 -0.0666 0.0096 0.4020
52 -67 94 -0.0966 -71 52 -0.0738 0.0228 0.3924
54 -27 57 -0.0504 -30 14 -0.0264 0.0240 0.3696
56 31 -2 0.0198 29 -49 0.0468 0.0270 0.3456
58 86 -58 0.0864 75 -96 0.1026 0.0162 0.3186
60 69 -65 0.0804 67 -82 0.0894 0.0090 0.3024
62 106 -78 0.1104 91 -110 0.1206 0.0102 0.2934
64 95 -65 0.0960 70 -90 0.0960 0.0000 0.2832
66 85 -57 0.0852 66 -85 0.0906 0.0054 0.2832
68 111 -82 0.1158 100 -115 0.1290 0.0132 0.2778
70 174 -150 0.1944 185 -197 0.2292 0.0348 0.2646
72 255 -229 0.2904 252 -272 0.3144 0.0240 0.2298
74 313 -288 0.3606 324 -328 0.3912 0.0306 0.2058
76 398 -372 0.4620 415 -424 0.5034 0.0414 0.1752
78 468 -440 0.5448 472 -488 0.5760 0.0312 0.1338
80 565 -549 0.6684 575 -584 0.6954 0.0270 0.1026
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PAFTVA

SI-8

From DataMate

5/25/2010 9:09:38 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

82 662 -639 0.7806 657 -670 0.7962 0.0156 0.0756
84 757 -732 0.8934 749 -766 0.9090 0.0156 0.0600
86 822 -797 0.9714 798 -816 0.9684 -0.0030 0.0444
88 849 -821 1.0020 813 -833 0.9876 -0.0144 0.0474
90 860 -848 1.0248 838 -849 1.0122 -0.0126 0.0618
92 877 -850 1.0362 862 -881 1.0458 0.0096 0.0744
94 875 -849 1.0344 853 -868 1.0326 -0.0018 0.0648
96 929 -903 1.0992 940 -945 1.1310 0.0318 0.0666
98 1029 -1003 1.2192 1038 -1052 1.2540 0.0348 0.0348

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-8

From DataMate

6/8/2010 8:28:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:16 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 331 -305 0.3816 299 -320 0.3714 -0.0102 0.4458
6 271 -245 0.3096 234 -251 0.2910 -0.0186 0.4560
8 227 -197 0.2544 200 -219 0.2514 -0.0030 0.4746
10 247 -230 0.2862 226 -248 0.2844 -0.0018 0.4776
12 240 -217 0.2742 225 -246 0.2826 0.0084 0.4794
14 180 -156 0.2016 165 -183 0.2088 0.0072 0.4710
16 117 -90 0.1242 95 -114 0.1254 0.0012 0.4638
18 79 -49 0.0768 50 -71 0.0726 -0.0042 0.4626
20 38 -17 0.0330 -4 -18 0.0084 -0.0246 0.4668
22 28 -2 0.0180 8 -27 0.0210 0.0030 0.4914
24 39 -10 0.0294 27 -47 0.0444 0.0150 0.4884
26 63 -34 0.0582 50 -73 0.0738 0.0156 0.4734
28 95 -67 0.0972 65 -87 0.0912 -0.0060 0.4578
30 86 -72 0.0948 81 -95 0.1056 0.0108 0.4638
32 10 13 -0.0018 -23 1 -0.0144 -0.0126 0.4530
34 -17 46 -0.0378 -44 23 -0.0402 -0.0024 0.4656
36 -54 82 -0.0816 -82 60 -0.0852 -0.0036 0.4680
38 -83 113 -0.1176 -87 67 -0.0924 0.0252 0.4716
40 -25 42 -0.0402 -42 20 -0.0372 0.0030 0.4464
42 -26 53 -0.0474 -37 19 -0.0336 0.0138 0.4434
44 -19 49 -0.0408 -33 14 -0.0282 0.0126 0.4296
46 -21 51 -0.0432 -42 21 -0.0378 0.0054 0.4170
48 -34 63 -0.0582 -53 31 -0.0504 0.0078 0.4116
50 -53 74 -0.0762 -68 44 -0.0672 0.0090 0.4038
52 -67 94 -0.0966 -71 51 -0.0732 0.0234 0.3948
54 -27 57 -0.0504 -30 13 -0.0258 0.0246 0.3714
56 31 -2 0.0198 30 -51 0.0486 0.0288 0.3468
58 86 -58 0.0864 75 -97 0.1032 0.0168 0.3180
60 69 -65 0.0804 65 -82 0.0882 0.0078 0.3012
62 106 -78 0.1104 91 -111 0.1212 0.0108 0.2934
64 95 -65 0.0960 69 -90 0.0954 -0.0006 0.2826
66 85 -57 0.0852 66 -85 0.0906 0.0054 0.2832
68 111 -82 0.1158 99 -116 0.1290 0.0132 0.2778
70 174 -150 0.1944 184 -201 0.2310 0.0366 0.2646
72 255 -229 0.2904 252 -271 0.3138 0.0234 0.2280
74 313 -288 0.3606 323 -328 0.3906 0.0300 0.2046
76 398 -372 0.4620 415 -427 0.5052 0.0432 0.1746
78 468 -440 0.5448 472 -491 0.5778 0.0330 0.1314
80 565 -549 0.6684 575 -585 0.6960 0.0276 0.0984
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PAFTVA

SI-8

From DataMate

6/8/2010 8:28:03 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

2/26/2009 11:50:18 AM

DATE PRINTED 6/8/2010 12:45:17 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

82 662 -639 0.7806 655 -670 0.7950 0.0144 0.0708
84 757 -732 0.8934 749 -764 0.9078 0.0144 0.0564
86 822 -797 0.9714 798 -816 0.9684 -0.0030 0.0420
88 849 -821 1.0020 813 -832 0.9870 -0.0150 0.0450
90 860 -848 1.0248 836 -848 1.0104 -0.0144 0.0600
92 877 -850 1.0362 862 -881 1.0458 0.0096 0.0744
94 875 -849 1.0344 852 -870 1.0332 -0.0012 0.0648
96 929 -903 1.0992 939 -947 1.1316 0.0324 0.0660
98 1029 -1003 1.2192 1036 -1052 1.2528 0.0336 0.0336

100 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

4/13/2010 9:44:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:23 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2634 2642 -3.1656 -0.1026 -0.3474
6 -1717 1723 -2.0640 -1706 1718 -2.0544 0.0096 -0.2448
8 -221 225 -0.2676 -236 232 -0.2808 -0.0132 -0.2544
10 107 -97 0.1224 106 -91 0.1182 -0.0042 -0.2412
12 468 -458 0.5556 428 -421 0.5094 -0.0462 -0.2370
14 646 -636 0.7692 621 -611 0.7392 -0.0300 -0.1908
16 298 -292 0.3540 279 -272 0.3306 -0.0234 -0.1608
18 99 -88 0.1122 78 -70 0.0888 -0.0234 -0.1374
20 110 -100 0.1260 96 -88 0.1104 -0.0156 -0.1140
22 86 -76 0.0972 76 -68 0.0864 -0.0108 -0.0984
24 69 -62 0.0786 58 -51 0.0654 -0.0132 -0.0876
26 63 -52 0.0690 58 -49 0.0642 -0.0048 -0.0744
28 -10 20 -0.0180 -19 27 -0.0276 -0.0096 -0.0696
30 -39 49 -0.0528 -46 54 -0.0600 -0.0072 -0.0600
32 -19 31 -0.0300 -26 34 -0.0360 -0.0060 -0.0528
34 -25 33 -0.0348 -27 35 -0.0372 -0.0024 -0.0468
36 9 2 0.0042 1 7 -0.0036 -0.0078 -0.0444
38 28 -17 0.0270 22 -13 0.0210 -0.0060 -0.0366
40 -29 39 -0.0408 -28 35 -0.0378 0.0030 -0.0306
42 -115 127 -0.1452 -126 136 -0.1572 -0.0120 -0.0336
44 -91 98 -0.1134 -99 106 -0.1230 -0.0096 -0.0216
46 -31 42 -0.0438 -36 44 -0.0480 -0.0042 -0.0120
48 3 7 -0.0024 0 7 0.0000 0.0024 -0.0078
50 15 -4 0.0114 14 -5 0.0114 0.0000 -0.0102
52 47 -37 0.0504 47 -39 0.0516 0.0012 -0.0102
54 45 -34 0.0474 40 -32 0.0432 -0.0042 -0.0114
56 -2 12 -0.0084 -10 17 -0.0162 -0.0078 -0.0072
58 36 -26 0.0372 43 -35 0.0468 0.0096 0.0006
60 28 -17 0.0270 27 -19 0.0276 0.0006 -0.0090
62 -35 46 -0.0486 -39 48 -0.0522 -0.0036 -0.0096
64 -86 92 -0.1068 -94 101 -0.1170 -0.0102 -0.0060
66 -146 157 -0.1818 -145 154 -0.1794 0.0024 0.0042
68 -234 244 -0.2868 -240 247 -0.2922 -0.0054 0.0018
70 -362 374 -0.4416 -367 374 -0.4446 -0.0030 0.0072
72 -524 534 -0.6348 -537 540 -0.6462 -0.0114 0.0102
74 -585 598 -0.7098 -586 594 -0.7080 0.0018 0.0216
76 -578 594 -0.7032 -576 582 -0.6948 0.0084 0.0198
78 -611 622 -0.7398 -605 609 -0.7284 0.0114 0.0114
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

4/28/2010 10:27:35 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:23 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2575 2573 -3.0888 -0.0258 -0.3162
6 -1717 1723 -2.0640 -1727 1742 -2.0814 -0.0174 -0.2904
8 -221 225 -0.2676 -244 234 -0.2868 -0.0192 -0.2730
10 107 -97 0.1224 106 -90 0.1176 -0.0048 -0.2538
12 468 -458 0.5556 423 -418 0.5046 -0.0510 -0.2490
14 646 -636 0.7692 618 -609 0.7362 -0.0330 -0.1980
16 298 -292 0.3540 279 -272 0.3306 -0.0234 -0.1650
18 99 -88 0.1122 76 -70 0.0876 -0.0246 -0.1416
20 110 -100 0.1260 94 -88 0.1092 -0.0168 -0.1170
22 86 -76 0.0972 75 -68 0.0858 -0.0114 -0.1002
24 69 -62 0.0786 57 -51 0.0648 -0.0138 -0.0888
26 63 -52 0.0690 57 -50 0.0642 -0.0048 -0.0750
28 -10 20 -0.0180 -19 26 -0.0270 -0.0090 -0.0702
30 -39 49 -0.0528 -48 54 -0.0612 -0.0084 -0.0612
32 -19 31 -0.0300 -27 34 -0.0366 -0.0066 -0.0528
34 -25 33 -0.0348 -27 34 -0.0366 -0.0018 -0.0462
36 9 2 0.0042 1 7 -0.0036 -0.0078 -0.0444
38 28 -17 0.0270 21 -14 0.0210 -0.0060 -0.0366
40 -29 39 -0.0408 -28 34 -0.0372 0.0036 -0.0306
42 -115 127 -0.1452 -128 136 -0.1584 -0.0132 -0.0342
44 -91 98 -0.1134 -101 107 -0.1248 -0.0114 -0.0210
46 -31 42 -0.0438 -36 44 -0.0480 -0.0042 -0.0096
48 3 7 -0.0024 0 7 0.0000 0.0024 -0.0054
50 15 -4 0.0114 13 -6 0.0114 0.0000 -0.0078
52 47 -37 0.0504 46 -40 0.0516 0.0012 -0.0078
54 45 -34 0.0474 40 -32 0.0432 -0.0042 -0.0090
56 -2 12 -0.0084 -11 18 -0.0174 -0.0090 -0.0048
58 36 -26 0.0372 42 -36 0.0468 0.0096 0.0042
60 28 -17 0.0270 27 -20 0.0282 0.0012 -0.0054
62 -35 46 -0.0486 -40 47 -0.0522 -0.0036 -0.0066
64 -86 92 -0.1068 -95 101 -0.1176 -0.0108 -0.0030
66 -146 157 -0.1818 -145 153 -0.1788 0.0030 0.0078
68 -234 244 -0.2868 -241 247 -0.2928 -0.0060 0.0048
70 -362 374 -0.4416 -367 373 -0.4440 -0.0024 0.0108
72 -524 534 -0.6348 -537 539 -0.6456 -0.0108 0.0132
74 -585 598 -0.7098 -586 593 -0.7074 0.0024 0.0240
76 -578 594 -0.7032 -576 581 -0.6942 0.0090 0.0216
78 -611 622 -0.7398 -604 608 -0.7272 0.0126 0.0126
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

5/11/2010 9:59:16 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:23 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2566 2571 -3.0822 -0.0192 -0.3060
6 -1717 1723 -2.0640 -1731 1738 -2.0814 -0.0174 -0.2868
8 -221 225 -0.2676 -241 234 -0.2850 -0.0174 -0.2694
10 107 -97 0.1224 107 -89 0.1176 -0.0048 -0.2520
12 468 -458 0.5556 423 -415 0.5028 -0.0528 -0.2472
14 646 -636 0.7692 618 -607 0.7350 -0.0342 -0.1944
16 298 -292 0.3540 279 -272 0.3306 -0.0234 -0.1602
18 99 -88 0.1122 76 -69 0.0870 -0.0252 -0.1368
20 110 -100 0.1260 95 -86 0.1086 -0.0174 -0.1116
22 86 -76 0.0972 75 -67 0.0852 -0.0120 -0.0942
24 69 -62 0.0786 57 -51 0.0648 -0.0138 -0.0822
26 63 -52 0.0690 58 -49 0.0642 -0.0048 -0.0684
28 -10 20 -0.0180 -19 26 -0.0270 -0.0090 -0.0636
30 -39 49 -0.0528 -47 55 -0.0612 -0.0084 -0.0546
32 -19 31 -0.0300 -26 34 -0.0360 -0.0060 -0.0462
34 -25 33 -0.0348 -26 34 -0.0360 -0.0012 -0.0402
36 9 2 0.0042 1 7 -0.0036 -0.0078 -0.0390
38 28 -17 0.0270 22 -14 0.0216 -0.0054 -0.0312
40 -29 39 -0.0408 -27 35 -0.0372 0.0036 -0.0258
42 -115 127 -0.1452 -127 136 -0.1578 -0.0126 -0.0294
44 -91 98 -0.1134 -100 107 -0.1242 -0.0108 -0.0168
46 -31 42 -0.0438 -36 44 -0.0480 -0.0042 -0.0060
48 3 7 -0.0024 0 7 0.0000 0.0024 -0.0018
50 15 -4 0.0114 14 -6 0.0120 0.0006 -0.0042
52 47 -37 0.0504 47 -40 0.0522 0.0018 -0.0048
54 45 -34 0.0474 41 -32 0.0438 -0.0036 -0.0066
56 -2 12 -0.0084 -10 18 -0.0168 -0.0084 -0.0030
58 36 -26 0.0372 43 -36 0.0474 0.0102 0.0054
60 28 -17 0.0270 27 -20 0.0282 0.0012 -0.0048
62 -35 46 -0.0486 -39 47 -0.0516 -0.0030 -0.0060
64 -86 92 -0.1068 -94 102 -0.1176 -0.0108 -0.0030
66 -146 157 -0.1818 -145 154 -0.1794 0.0024 0.0078
68 -234 244 -0.2868 -240 248 -0.2928 -0.0060 0.0054
70 -362 374 -0.4416 -367 373 -0.4440 -0.0024 0.0114
72 -524 534 -0.6348 -537 540 -0.6462 -0.0114 0.0138
74 -585 598 -0.7098 -586 594 -0.7080 0.0018 0.0252
76 -578 594 -0.7032 -575 581 -0.6936 0.0096 0.0234
78 -611 622 -0.7398 -602 608 -0.7260 0.0138 0.0138
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

5/25/2010 9:23:53 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:23 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2628 2636 -3.1584 -0.0954 -0.3732
6 -1717 1723 -2.0640 -1712 1722 -2.0604 0.0036 -0.2778
8 -221 225 -0.2676 -239 234 -0.2838 -0.0162 -0.2814
10 107 -97 0.1224 108 -88 0.1176 -0.0048 -0.2652
12 468 -458 0.5556 422 -412 0.5004 -0.0552 -0.2604
14 646 -636 0.7692 617 -605 0.7332 -0.0360 -0.2052
16 298 -292 0.3540 278 -271 0.3294 -0.0246 -0.1692
18 99 -88 0.1122 77 -67 0.0864 -0.0258 -0.1446
20 110 -100 0.1260 95 -85 0.1080 -0.0180 -0.1188
22 86 -76 0.0972 76 -66 0.0852 -0.0120 -0.1008
24 69 -62 0.0786 58 -49 0.0642 -0.0144 -0.0888
26 63 -52 0.0690 58 -48 0.0636 -0.0054 -0.0744
28 -10 20 -0.0180 -18 28 -0.0276 -0.0096 -0.0690
30 -39 49 -0.0528 -46 56 -0.0612 -0.0084 -0.0594
32 -19 31 -0.0300 -26 36 -0.0372 -0.0072 -0.0510
34 -25 33 -0.0348 -25 34 -0.0354 -0.0006 -0.0438
36 9 2 0.0042 2 9 -0.0042 -0.0084 -0.0432
38 28 -17 0.0270 23 -13 0.0216 -0.0054 -0.0348
40 -29 39 -0.0408 -26 35 -0.0366 0.0042 -0.0294
42 -115 127 -0.1452 -127 138 -0.1590 -0.0138 -0.0336
44 -91 98 -0.1134 -100 108 -0.1248 -0.0114 -0.0198
46 -31 42 -0.0438 -35 45 -0.0480 -0.0042 -0.0084
48 3 7 -0.0024 1 8 -0.0042 -0.0018 -0.0042
50 15 -4 0.0114 14 -5 0.0114 0.0000 -0.0024
52 47 -37 0.0504 48 -39 0.0522 0.0018 -0.0024
54 45 -34 0.0474 41 -31 0.0432 -0.0042 -0.0042
56 -2 12 -0.0084 -10 19 -0.0174 -0.0090 0.0000
58 36 -26 0.0372 44 -35 0.0474 0.0102 0.0090
60 28 -17 0.0270 29 -18 0.0282 0.0012 -0.0012
62 -35 46 -0.0486 -38 49 -0.0522 -0.0036 -0.0024
64 -86 92 -0.1068 -93 103 -0.1176 -0.0108 0.0012
66 -146 157 -0.1818 -143 154 -0.1782 0.0036 0.0120
68 -234 244 -0.2868 -239 249 -0.2928 -0.0060 0.0084
70 -362 374 -0.4416 -365 374 -0.4434 -0.0018 0.0144
72 -524 534 -0.6348 -536 542 -0.6468 -0.0120 0.0162
74 -585 598 -0.7098 -584 594 -0.7068 0.0030 0.0282
76 -578 594 -0.7032 -574 581 -0.6930 0.0102 0.0252
78 -611 622 -0.7398 -601 607 -0.7248 0.0150 0.0150
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

6/8/2010 8:42:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:23 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2628 2640 -3.1608 -0.0978 -0.3726
6 -1717 1723 -2.0640 -1704 1719 -2.0538 0.0102 -0.2748
8 -221 225 -0.2676 -237 234 -0.2826 -0.0150 -0.2850
10 107 -97 0.1224 110 -88 0.1188 -0.0036 -0.2700
12 468 -458 0.5556 420 -411 0.4986 -0.0570 -0.2664
14 646 -636 0.7692 616 -604 0.7320 -0.0372 -0.2094
16 298 -292 0.3540 278 -271 0.3294 -0.0246 -0.1722
18 99 -88 0.1122 76 -67 0.0858 -0.0264 -0.1476
20 110 -100 0.1260 95 -85 0.1080 -0.0180 -0.1212
22 86 -76 0.0972 75 -65 0.0840 -0.0132 -0.1032
24 69 -62 0.0786 58 -50 0.0648 -0.0138 -0.0900
26 63 -52 0.0690 58 -48 0.0636 -0.0054 -0.0762
28 -10 20 -0.0180 -18 28 -0.0276 -0.0096 -0.0708
30 -39 49 -0.0528 -46 55 -0.0606 -0.0078 -0.0612
32 -19 31 -0.0300 -26 36 -0.0372 -0.0072 -0.0534
34 -25 33 -0.0348 -25 34 -0.0354 -0.0006 -0.0462
36 9 2 0.0042 2 8 -0.0036 -0.0078 -0.0456
38 28 -17 0.0270 23 -13 0.0216 -0.0054 -0.0378
40 -29 39 -0.0408 -26 35 -0.0366 0.0042 -0.0324
42 -115 127 -0.1452 -128 138 -0.1596 -0.0144 -0.0366
44 -91 98 -0.1134 -99 108 -0.1242 -0.0108 -0.0222
46 -31 42 -0.0438 -35 45 -0.0480 -0.0042 -0.0114
48 3 7 -0.0024 1 7 -0.0036 -0.0012 -0.0072
50 15 -4 0.0114 15 -5 0.0120 0.0006 -0.0060
52 47 -37 0.0504 49 -40 0.0534 0.0030 -0.0066
54 45 -34 0.0474 42 -30 0.0432 -0.0042 -0.0096
56 -2 12 -0.0084 -10 19 -0.0174 -0.0090 -0.0054
58 36 -26 0.0372 45 -36 0.0486 0.0114 0.0036
60 28 -17 0.0270 28 -19 0.0282 0.0012 -0.0078
62 -35 46 -0.0486 -38 48 -0.0516 -0.0030 -0.0090
64 -86 92 -0.1068 -95 105 -0.1200 -0.0132 -0.0060
66 -146 157 -0.1818 -144 154 -0.1788 0.0030 0.0072
68 -234 244 -0.2868 -240 249 -0.2934 -0.0066 0.0042
70 -362 374 -0.4416 -367 374 -0.4446 -0.0030 0.0108
72 -524 534 -0.6348 -538 543 -0.6486 -0.0138 0.0138
74 -585 598 -0.7098 -585 595 -0.7080 0.0018 0.0276
76 -578 594 -0.7032 -573 582 -0.6930 0.0102 0.0258
78 -611 622 -0.7398 -600 607 -0.7242 0.0156 0.0156
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

4/13/2010 9:44:33 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:36 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -502 516 -0.6108 0.0636 0.2220
6 -416 451 -0.5202 -375 375 -0.4500 0.0702 0.1584
8 -138 173 -0.1866 -218 203 -0.2526 -0.0660 0.0882
10 -219 270 -0.2934 -273 258 -0.3186 -0.0252 0.1542
12 -264 315 -0.3474 -272 248 -0.3120 0.0354 0.1794
14 -210 262 -0.2832 -229 209 -0.2628 0.0204 0.1440
16 -108 155 -0.1578 -129 122 -0.1506 0.0072 0.1236
18 3 59 -0.0336 -24 1 -0.0150 0.0186 0.1164
20 39 22 0.0102 7 -29 0.0216 0.0114 0.0978
22 68 -21 0.0534 30 -50 0.0480 -0.0054 0.0864
24 69 -4 0.0438 23 -44 0.0402 -0.0036 0.0918
26 51 15 0.0216 12 -36 0.0288 0.0072 0.0954
28 83 -16 0.0594 44 -64 0.0648 0.0054 0.0882
30 97 -31 0.0768 59 -82 0.0846 0.0078 0.0828
32 95 -49 0.0864 58 -80 0.0828 -0.0036 0.0750
34 108 -45 0.0918 56 -76 0.0792 -0.0126 0.0786
36 38 23 0.0090 -8 -8 0.0000 -0.0090 0.0912
38 -27 95 -0.0732 -64 41 -0.0630 0.0102 0.1002
40 0 63 0.0000 -42 18 -0.0360 0.0000 0.0900
42 1 47 -0.0276 -42 23 -0.0390 -0.0114 0.0900
44 -27 90 -0.0702 -74 56 -0.0780 -0.0078 0.1014
46 -36 101 -0.0822 -85 64 -0.0894 -0.0072 0.1092
48 -38 103 -0.0846 -89 69 -0.0948 -0.0102 0.1164
50 -63 126 -0.1134 -108 86 -0.1164 -0.0030 0.1266
52 -94 142 -0.1416 -128 111 -0.1434 -0.0018 0.1296
54 -91 154 -0.1470 -139 118 -0.1542 -0.0072 0.1314
56 -47 90 -0.0822 -58 51 -0.0654 0.0168 0.1386
58 31 33 -0.0012 -16 2 -0.0108 -0.0096 0.1218
60 -2 49 -0.0306 -42 17 -0.0354 -0.0048 0.1314
62 91 -51 0.0852 70 -84 0.0924 0.0072 0.1362
64 176 -119 0.1770 157 -162 0.1914 0.0144 0.1290
66 306 -247 0.3318 285 -301 0.3516 0.0198 0.1146
68 411 -355 0.4596 389 -403 0.4752 0.0156 0.0948
70 530 -493 0.6138 523 -524 0.6282 0.0144 0.0792
72 724 -687 0.8466 718 -718 0.8616 0.0150 0.0648
74 905 -857 1.0572 899 -905 1.0824 0.0252 0.0498
76 1076 -1020 1.2576 1057 -1073 1.2780 0.0204 0.0246
78 1201 -1143 1.4064 1164 -1187 1.4106 0.0042 0.0042
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 4/13/2010 9:44:33 AM



PAFTVA

SI-11

From DataMate

4/28/2010 10:27:35 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:36 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -492 514 -0.6036 0.0708 0.2508
6 -416 451 -0.5202 -377 376 -0.4518 0.0684 0.1800
8 -138 173 -0.1866 -222 204 -0.2556 -0.0690 0.1116
10 -219 270 -0.2934 -270 259 -0.3174 -0.0240 0.1806
12 -264 315 -0.3474 -270 246 -0.3096 0.0378 0.2046
14 -210 262 -0.2832 -227 210 -0.2622 0.0210 0.1668
16 -108 155 -0.1578 -132 121 -0.1518 0.0060 0.1458
18 3 59 -0.0336 -23 -1 -0.0132 0.0204 0.1398
20 39 22 0.0102 7 -29 0.0216 0.0114 0.1194
22 68 -21 0.0534 32 -53 0.0510 -0.0024 0.1080
24 69 -4 0.0438 24 -44 0.0408 -0.0030 0.1104
26 51 15 0.0216 13 -37 0.0300 0.0084 0.1134
28 83 -16 0.0594 46 -65 0.0666 0.0072 0.1050
30 97 -31 0.0768 59 -83 0.0852 0.0084 0.0978
32 95 -49 0.0864 59 -81 0.0840 -0.0024 0.0894
34 108 -45 0.0918 56 -76 0.0792 -0.0126 0.0918
36 38 23 0.0090 -6 -8 0.0012 -0.0078 0.1044
38 -27 95 -0.0732 -63 41 -0.0624 0.0108 0.1122
40 0 63 0.0000 -41 17 -0.0348 0.0000 0.1014
42 1 47 -0.0276 -41 23 -0.0384 -0.0108 0.1014
44 -27 90 -0.0702 -73 56 -0.0774 -0.0072 0.1122
46 -36 101 -0.0822 -84 63 -0.0882 -0.0060 0.1194
48 -38 103 -0.0846 -89 70 -0.0954 -0.0108 0.1254
50 -63 126 -0.1134 -109 87 -0.1176 -0.0042 0.1362
52 -94 142 -0.1416 -129 110 -0.1434 -0.0018 0.1404
54 -91 154 -0.1470 -138 117 -0.1530 -0.0060 0.1422
56 -47 90 -0.0822 -59 50 -0.0654 0.0168 0.1482
58 31 33 -0.0012 -14 0 -0.0084 -0.0072 0.1314
60 -2 49 -0.0306 -41 17 -0.0348 -0.0042 0.1386
62 91 -51 0.0852 70 -83 0.0918 0.0066 0.1428
64 176 -119 0.1770 159 -167 0.1956 0.0186 0.1362
66 306 -247 0.3318 286 -302 0.3528 0.0210 0.1176
68 411 -355 0.4596 388 -404 0.4752 0.0156 0.0966
70 530 -493 0.6138 522 -524 0.6276 0.0138 0.0810
72 724 -687 0.8466 719 -719 0.8628 0.0162 0.0672
74 905 -857 1.0572 900 -906 1.0836 0.0264 0.0510
76 1076 -1020 1.2576 1056 -1073 1.2774 0.0198 0.0246
78 1201 -1143 1.4064 1165 -1187 1.4112 0.0048 0.0048
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

5/11/2010 9:59:16 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:36 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -491 513 -0.6024 0.0720 0.2598
6 -416 451 -0.5202 -378 374 -0.4512 0.0690 0.1878
8 -138 173 -0.1866 -223 208 -0.2586 -0.0720 0.1188
10 -219 270 -0.2934 -274 259 -0.3198 -0.0264 0.1908
12 -264 315 -0.3474 -268 245 -0.3078 0.0396 0.2172
14 -210 262 -0.2832 -226 210 -0.2616 0.0216 0.1776
16 -108 155 -0.1578 -129 122 -0.1506 0.0072 0.1560
18 3 59 -0.0336 -23 0 -0.0138 0.0198 0.1488
20 39 22 0.0102 8 -28 0.0216 0.0114 0.1290
22 68 -21 0.0534 33 -52 0.0510 -0.0024 0.1176
24 69 -4 0.0438 23 -44 0.0402 -0.0036 0.1200
26 51 15 0.0216 13 -35 0.0288 0.0072 0.1236
28 83 -16 0.0594 45 -64 0.0654 0.0060 0.1164
30 97 -31 0.0768 60 -83 0.0858 0.0090 0.1104
32 95 -49 0.0864 60 -79 0.0834 -0.0030 0.1014
34 108 -45 0.0918 57 -75 0.0792 -0.0126 0.1044
36 38 23 0.0090 -5 -7 0.0012 -0.0078 0.1170
38 -27 95 -0.0732 -63 42 -0.0630 0.0102 0.1248
40 0 63 0.0000 -40 19 -0.0354 0.0000 0.1146
42 1 47 -0.0276 -38 24 -0.0372 -0.0096 0.1146
44 -27 90 -0.0702 -72 57 -0.0774 -0.0072 0.1242
46 -36 101 -0.0822 -83 65 -0.0888 -0.0066 0.1314
48 -38 103 -0.0846 -88 70 -0.0948 -0.0102 0.1380
50 -63 126 -0.1134 -107 88 -0.1170 -0.0036 0.1482
52 -94 142 -0.1416 -127 111 -0.1428 -0.0012 0.1518
54 -91 154 -0.1470 -137 120 -0.1542 -0.0072 0.1530
56 -47 90 -0.0822 -57 51 -0.0648 0.0174 0.1602
58 31 33 -0.0012 -13 2 -0.0090 -0.0078 0.1428
60 -2 49 -0.0306 -21 18 -0.0234 0.0072 0.1506
62 91 -51 0.0852 72 -83 0.0930 0.0078 0.1434
64 176 -119 0.1770 160 -166 0.1956 0.0186 0.1356
66 306 -247 0.3318 287 -300 0.3522 0.0204 0.1170
68 411 -355 0.4596 392 -404 0.4776 0.0180 0.0966
70 530 -493 0.6138 523 -523 0.6276 0.0138 0.0786
72 724 -687 0.8466 720 -716 0.8616 0.0150 0.0648
74 905 -857 1.0572 898 -905 1.0818 0.0246 0.0498
76 1076 -1020 1.2576 1058 -1072 1.2780 0.0204 0.0252
78 1201 -1143 1.4064 1165 -1187 1.4112 0.0048 0.0048
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

5/25/2010 9:23:53 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:36 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -507 524 -0.6186 0.0558 0.2208
6 -416 451 -0.5202 -375 376 -0.4506 0.0696 0.1650
8 -138 173 -0.1866 -230 212 -0.2652 -0.0786 0.0954
10 -219 270 -0.2934 -274 259 -0.3198 -0.0264 0.1740
12 -264 315 -0.3474 -267 243 -0.3060 0.0414 0.2004
14 -210 262 -0.2832 -227 207 -0.2604 0.0228 0.1590
16 -108 155 -0.1578 -129 121 -0.1500 0.0078 0.1362
18 3 59 -0.0336 -24 -2 -0.0132 0.0204 0.1284
20 39 22 0.0102 7 -30 0.0222 0.0120 0.1080
22 68 -21 0.0534 30 -54 0.0504 -0.0030 0.0960
24 69 -4 0.0438 22 -46 0.0408 -0.0030 0.0990
26 51 15 0.0216 12 -36 0.0288 0.0072 0.1020
28 83 -16 0.0594 44 -66 0.0660 0.0066 0.0948
30 97 -31 0.0768 59 -84 0.0858 0.0090 0.0882
32 95 -49 0.0864 58 -80 0.0828 -0.0036 0.0792
34 108 -45 0.0918 56 -76 0.0792 -0.0126 0.0828
36 38 23 0.0090 -7 -8 0.0006 -0.0084 0.0954
38 -27 95 -0.0732 -64 40 -0.0624 0.0108 0.1038
40 0 63 0.0000 -42 17 -0.0354 0.0000 0.0930
42 1 47 -0.0276 -41 24 -0.0390 -0.0114 0.0930
44 -27 90 -0.0702 -76 56 -0.0792 -0.0090 0.1044
46 -36 101 -0.0822 -86 63 -0.0894 -0.0072 0.1134
48 -38 103 -0.0846 -89 69 -0.0948 -0.0102 0.1206
50 -63 126 -0.1134 -110 86 -0.1176 -0.0042 0.1308
52 -94 142 -0.1416 -130 110 -0.1440 -0.0024 0.1350
54 -91 154 -0.1470 -139 118 -0.1542 -0.0072 0.1374
56 -47 90 -0.0822 -59 52 -0.0666 0.0156 0.1446
58 31 33 -0.0012 -16 1 -0.0102 -0.0090 0.1290
60 -2 49 -0.0306 -34 17 -0.0306 0.0000 0.1380
62 91 -51 0.0852 69 -84 0.0918 0.0066 0.1380
64 176 -119 0.1770 158 -166 0.1944 0.0174 0.1314
66 306 -247 0.3318 287 -302 0.3534 0.0216 0.1140
68 411 -355 0.4596 389 -405 0.4764 0.0168 0.0924
70 530 -493 0.6138 523 -526 0.6294 0.0156 0.0756
72 724 -687 0.8466 718 -720 0.8628 0.0162 0.0600
74 905 -857 1.0572 900 -904 1.0824 0.0252 0.0438
76 1076 -1020 1.2576 1061 -1061 1.2732 0.0156 0.0186
78 1201 -1143 1.4064 1163 -1186 1.4094 0.0030 0.0030
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

6/8/2010 8:42:07 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 6/8/2010 12:38:36 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -511 520 -0.6186 0.0558 0.2304
6 -416 451 -0.5202 -377 374 -0.4506 0.0696 0.1746
8 -138 173 -0.1866 -234 215 -0.2694 -0.0828 0.1050
10 -219 270 -0.2934 -276 260 -0.3216 -0.0282 0.1878
12 -264 315 -0.3474 -266 242 -0.3048 0.0426 0.2160
14 -210 262 -0.2832 -226 206 -0.2592 0.0240 0.1734
16 -108 155 -0.1578 -130 121 -0.1506 0.0072 0.1494
18 3 59 -0.0336 -24 -2 -0.0132 0.0204 0.1422
20 39 22 0.0102 9 -30 0.0234 0.0132 0.1218
22 68 -21 0.0534 31 -53 0.0504 -0.0030 0.1086
24 69 -4 0.0438 22 -44 0.0396 -0.0042 0.1116
26 51 15 0.0216 12 -36 0.0288 0.0072 0.1158
28 83 -16 0.0594 45 -66 0.0666 0.0072 0.1086
30 97 -31 0.0768 58 -83 0.0846 0.0078 0.1014
32 95 -49 0.0864 59 -79 0.0828 -0.0036 0.0936
34 108 -45 0.0918 55 -76 0.0786 -0.0132 0.0972
36 38 23 0.0090 -9 -8 -0.0006 -0.0096 0.1104
38 -27 95 -0.0732 -64 40 -0.0624 0.0108 0.1200
40 0 63 0.0000 -42 18 -0.0360 0.0000 0.1092
42 1 47 -0.0276 -43 25 -0.0408 -0.0132 0.1092
44 -27 90 -0.0702 -74 58 -0.0792 -0.0090 0.1224
46 -36 101 -0.0822 -84 65 -0.0894 -0.0072 0.1314
48 -38 103 -0.0846 -89 71 -0.0960 -0.0114 0.1386
50 -63 126 -0.1134 -109 87 -0.1176 -0.0042 0.1500
52 -94 142 -0.1416 -128 112 -0.1440 -0.0024 0.1542
54 -91 154 -0.1470 -140 119 -0.1554 -0.0084 0.1566
56 -47 90 -0.0822 -56 49 -0.0630 0.0192 0.1650
58 31 33 -0.0012 -16 1 -0.0102 -0.0090 0.1458
60 -2 49 -0.0306 -36 18 -0.0324 -0.0018 0.1548
62 91 -51 0.0852 70 -84 0.0924 0.0072 0.1566
64 176 -119 0.1770 159 -168 0.1962 0.0192 0.1494
66 306 -247 0.3318 285 -303 0.3528 0.0210 0.1302
68 411 -355 0.4596 390 -405 0.4770 0.0174 0.1092
70 530 -493 0.6138 524 -529 0.6318 0.0180 0.0918
72 724 -687 0.8466 721 -722 0.8658 0.0192 0.0738
74 905 -857 1.0572 904 -905 1.0854 0.0282 0.0546
76 1076 -1020 1.2576 1061 -1074 1.2810 0.0234 0.0264
78 1201 -1143 1.4064 1162 -1187 1.4094 0.0030 0.0030
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

STN-15

From DataMate

4/13/2010 10:04:16 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:46:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -487 477 -0.5784 101 -103 0.1224 0.7008 19.2486
6 -337 361 -0.4188 61 -55 0.0696 0.4884 18.5478
8 -212 231 -0.2658 -28 33 -0.0366 0.2292 18.0594
10 -133 154 -0.1722 -138 144 -0.1692 0.0030 17.8302
12 -183 205 -0.2328 -31 36 -0.0402 0.1926 17.8272
14 -218 232 -0.2700 103 -100 0.1218 0.3918 17.6346
16 -229 250 -0.2874 175 -169 0.2064 0.4938 17.2428
18 -249 270 -0.3114 107 -101 0.1248 0.4362 16.7490
20 -284 303 -0.3522 88 -83 0.1026 0.4548 16.3128
22 -299 320 -0.3714 -31 36 -0.0402 0.3312 15.8580
24 -300 314 -0.3684 -111 114 -0.1350 0.2334 15.5268
26 -327 349 -0.4056 44 -36 0.0480 0.4536 15.2934
28 -334 354 -0.4128 173 -167 0.2040 0.6168 14.8398
30 -317 335 -0.3912 172 -165 0.2022 0.5934 14.2230
32 -307 329 -0.3816 142 -140 0.1692 0.5508 13.6296
34 -302 316 -0.3708 175 -172 0.2082 0.5790 13.0788
36 -322 343 -0.3990 251 -244 0.2970 0.6960 12.4998
38 -329 349 -0.4068 270 -266 0.3216 0.7284 11.8038
40 -329 347 -0.4056 198 -192 0.2340 0.6396 11.0754
42 -362 383 -0.4470 220 -218 0.2628 0.7098 10.4358
44 -377 390 -0.4602 330 -327 0.3942 0.8544 9.7260
46 -362 382 -0.4464 419 -413 0.4992 0.9456 8.8716
48 -322 340 -0.3972 369 -362 0.4386 0.8358 7.9260
50 -294 312 -0.3636 263 -258 0.3126 0.6762 7.0902
52 -308 330 -0.3828 209 -210 0.2514 0.6342 6.4140
54 -320 334 -0.3924 286 -282 0.3408 0.7332 5.7798
56 -357 378 -0.4410 374 -367 0.4446 0.8856 5.0466
58 -393 412 -0.4830 348 -343 0.4146 0.8976 4.1610
60 -379 398 -0.4662 337 -328 0.3990 0.8652 3.2634
62 -319 342 -0.3966 287 -277 0.3384 0.7350 2.3982
64 -269 285 -0.3324 241 -237 0.2868 0.6192 1.6632
66 -225 245 -0.2820 213 -207 0.2520 0.5340 1.0440
68 -153 174 -0.1962 113 -106 0.1314 0.3276 0.5100
70 -78 97 -0.1050 68 -61 0.0774 0.1824 0.1824
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 4/13/2010 10:04:16 AM



PAFTVA

STN-15

From DataMate

4/28/2010 10:45:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:46:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -487 477 -0.5784 98 -101 0.1194 0.6978 19.1778
6 -337 361 -0.4188 60 -52 0.0672 0.4860 18.4800
8 -212 231 -0.2658 -29 35 -0.0384 0.2274 17.9940
10 -133 154 -0.1722 -139 146 -0.1710 0.0012 17.7666
12 -183 205 -0.2328 -34 39 -0.0438 0.1890 17.7654
14 -218 232 -0.2700 102 -98 0.1200 0.3900 17.5764
16 -229 250 -0.2874 177 -170 0.2082 0.4956 17.1864
18 -249 270 -0.3114 105 -98 0.1218 0.4332 16.6908
20 -284 303 -0.3522 86 -81 0.1002 0.4524 16.2576
22 -299 320 -0.3714 -35 40 -0.0450 0.3264 15.8052
24 -300 314 -0.3684 -114 118 -0.1392 0.2292 15.4788
26 -327 349 -0.4056 42 -35 0.0462 0.4518 15.2496
28 -334 354 -0.4128 173 -166 0.2034 0.6162 14.7978
30 -317 335 -0.3912 172 -164 0.2016 0.5928 14.1816
32 -307 329 -0.3816 142 -138 0.1680 0.5496 13.5888
34 -302 316 -0.3708 174 -170 0.2064 0.5772 13.0392
36 -322 343 -0.3990 250 -242 0.2952 0.6942 12.4620
38 -329 349 -0.4068 270 -264 0.3204 0.7272 11.7678
40 -329 347 -0.4056 196 -190 0.2316 0.6372 11.0406
42 -362 383 -0.4470 218 -216 0.2604 0.7074 10.4034
44 -377 390 -0.4602 329 -324 0.3918 0.8520 9.6960
46 -362 382 -0.4464 418 -411 0.4974 0.9438 8.8440
48 -322 340 -0.3972 368 -359 0.4362 0.8334 7.9002
50 -294 312 -0.3636 262 -255 0.3102 0.6738 7.0668
52 -308 330 -0.3828 208 -208 0.2496 0.6324 6.3930
54 -320 334 -0.3924 285 -280 0.3390 0.7314 5.7606
56 -357 378 -0.4410 373 -365 0.4428 0.8838 5.0292
58 -393 412 -0.4830 347 -340 0.4122 0.8952 4.1454
60 -379 398 -0.4662 335 -325 0.3960 0.8622 3.2502
62 -319 342 -0.3966 286 -275 0.3366 0.7332 2.3880
64 -269 285 -0.3324 240 -233 0.2838 0.6162 1.6548
66 -225 245 -0.2820 213 -204 0.2502 0.5322 1.0386
68 -153 174 -0.1962 113 -102 0.1290 0.3252 0.5064
70 -78 97 -0.1050 68 -59 0.0762 0.1812 0.1812
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 4/28/2010 10:45:55 AM



PAFTVA

STN-15

From DataMate

5/11/2010 10:18:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:46:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -487 477 -0.5784 102 -100 0.1212 0.6996 19.1688
6 -337 361 -0.4188 58 -50 0.0648 0.4836 18.4692
8 -212 231 -0.2658 -31 37 -0.0408 0.2250 17.9856
10 -133 154 -0.1722 -140 148 -0.1728 -0.0006 17.7606
12 -183 205 -0.2328 -35 41 -0.0456 0.1872 17.7612
14 -218 232 -0.2700 102 -97 0.1194 0.3894 17.5740
16 -229 250 -0.2874 178 -171 0.2094 0.4968 17.1846
18 -249 270 -0.3114 104 -97 0.1206 0.4320 16.6878
20 -284 303 -0.3522 86 -80 0.0996 0.4518 16.2558
22 -299 320 -0.3714 -37 44 -0.0486 0.3228 15.8040
24 -300 314 -0.3684 -116 121 -0.1422 0.2262 15.4812
26 -327 349 -0.4056 43 -34 0.0462 0.4518 15.2550
28 -334 354 -0.4128 173 -167 0.2040 0.6168 14.8032
30 -317 335 -0.3912 172 -164 0.2016 0.5928 14.1864
32 -307 329 -0.3816 142 -138 0.1680 0.5496 13.5936
34 -302 316 -0.3708 173 -169 0.2052 0.5760 13.0440
36 -322 343 -0.3990 250 -242 0.2952 0.6942 12.4680
38 -329 349 -0.4068 270 -264 0.3204 0.7272 11.7738
40 -329 347 -0.4056 195 -189 0.2304 0.6360 11.0466
42 -362 383 -0.4470 218 -215 0.2598 0.7068 10.4106
44 -377 390 -0.4602 330 -327 0.3942 0.8544 9.7038
46 -362 382 -0.4464 418 -412 0.4980 0.9444 8.8494
48 -322 340 -0.3972 368 -359 0.4362 0.8334 7.9050
50 -294 312 -0.3636 263 -256 0.3114 0.6750 7.0716
52 -308 330 -0.3828 208 -207 0.2490 0.6318 6.3966
54 -320 334 -0.3924 285 -281 0.3396 0.7320 5.7648
56 -357 378 -0.4410 374 -366 0.4440 0.8850 5.0328
58 -393 412 -0.4830 347 -341 0.4128 0.8958 4.1478
60 -379 398 -0.4662 334 -324 0.3948 0.8610 3.2520
62 -319 342 -0.3966 286 -275 0.3366 0.7332 2.3910
64 -269 285 -0.3324 240 -235 0.2850 0.6174 1.6578
66 -225 245 -0.2820 212 -205 0.2502 0.5322 1.0404
68 -153 174 -0.1962 113 -103 0.1296 0.3258 0.5082
70 -78 97 -0.1050 68 -61 0.0774 0.1824 0.1824
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 5/11/2010 10:18:49 AM



PAFTVA

STN-15

From DataMate

5/25/2010 9:42:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:46:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -487 477 -0.5784 104 -97 0.1206 0.6990 19.1052
6 -337 361 -0.4188 58 -49 0.0642 0.4830 18.4062
8 -212 231 -0.2658 -31 39 -0.0420 0.2238 17.9232
10 -133 154 -0.1722 -140 150 -0.1740 -0.0018 17.6994
12 -183 205 -0.2328 -35 44 -0.0474 0.1854 17.7012
14 -218 232 -0.2700 103 -96 0.1194 0.3894 17.5158
16 -229 250 -0.2874 180 -171 0.2106 0.4980 17.1264
18 -249 270 -0.3114 104 -96 0.1200 0.4314 16.6284
20 -284 303 -0.3522 86 -77 0.0978 0.4500 16.1970
22 -299 320 -0.3714 -39 47 -0.0516 0.3198 15.7470
24 -300 314 -0.3684 -119 126 -0.1470 0.2214 15.4272
26 -327 349 -0.4056 42 -32 0.0444 0.4500 15.2058
28 -334 354 -0.4128 174 -165 0.2034 0.6162 14.7558
30 -317 335 -0.3912 172 -162 0.2004 0.5916 14.1396
32 -307 329 -0.3816 141 -135 0.1656 0.5472 13.5480
34 -302 316 -0.3708 172 -166 0.2028 0.5736 13.0008
36 -322 343 -0.3990 250 -240 0.2940 0.6930 12.4272
38 -329 349 -0.4068 270 -261 0.3186 0.7254 11.7342
40 -329 347 -0.4056 194 -185 0.2274 0.6330 11.0088
42 -362 383 -0.4470 217 -211 0.2568 0.7038 10.3758
44 -377 390 -0.4602 330 -323 0.3918 0.8520 9.6720
46 -362 382 -0.4464 418 -409 0.4962 0.9426 8.8200
48 -322 340 -0.3972 367 -356 0.4338 0.8310 7.8774
50 -294 312 -0.3636 262 -253 0.3090 0.6726 7.0464
52 -308 330 -0.3828 207 -204 0.2466 0.6294 6.3738
54 -320 334 -0.3924 285 -277 0.3372 0.7296 5.7444
56 -357 378 -0.4410 374 -363 0.4422 0.8832 5.0148
58 -393 412 -0.4830 346 -338 0.4104 0.8934 4.1316
60 -379 398 -0.4662 334 -321 0.3930 0.8592 3.2382
62 -319 342 -0.3966 285 -272 0.3342 0.7308 2.3790
64 -269 285 -0.3324 239 -231 0.2820 0.6144 1.6482
66 -225 245 -0.2820 212 -202 0.2484 0.5304 1.0338
68 -153 174 -0.1962 113 -100 0.1278 0.3240 0.5034
70 -78 97 -0.1050 67 -57 0.0744 0.1794 0.1794
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 5/25/2010 9:42:11 AM



PAFTVA

STN-15

From DataMate

6/8/2010 8:56:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:46:50 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -487 477 -0.5784 100 -95 0.1170 0.6954 19.0902
6 -337 361 -0.4188 57 -48 0.0630 0.4818 18.3948
8 -212 231 -0.2658 -32 39 -0.0426 0.2232 17.9130
10 -133 154 -0.1722 -141 149 -0.1740 -0.0018 17.6898
12 -183 205 -0.2328 -39 45 -0.0504 0.1824 17.6916
14 -218 232 -0.2700 101 -95 0.1176 0.3876 17.5092
16 -229 250 -0.2874 181 -173 0.2124 0.4998 17.1216
18 -249 270 -0.3114 103 -96 0.1194 0.4308 16.6218
20 -284 303 -0.3522 84 -77 0.0966 0.4488 16.1910
22 -299 320 -0.3714 -43 49 -0.0552 0.3162 15.7422
24 -300 314 -0.3684 -123 128 -0.1506 0.2178 15.4260
26 -327 349 -0.4056 41 -32 0.0438 0.4494 15.2082
28 -334 354 -0.4128 174 -167 0.2046 0.6174 14.7588
30 -317 335 -0.3912 172 -163 0.2010 0.5922 14.1414
32 -307 329 -0.3816 140 -136 0.1656 0.5472 13.5492
34 -302 316 -0.3708 171 -166 0.2022 0.5730 13.0020
36 -322 343 -0.3990 250 -241 0.2946 0.6936 12.4290
38 -329 349 -0.4068 269 -262 0.3186 0.7254 11.7354
40 -329 347 -0.4056 192 -185 0.2262 0.6318 11.0100
42 -362 383 -0.4470 215 -211 0.2556 0.7026 10.3782
44 -377 390 -0.4602 329 -325 0.3924 0.8526 9.6756
46 -362 382 -0.4464 418 -411 0.4974 0.9438 8.8230
48 -322 340 -0.3972 366 -357 0.4338 0.8310 7.8792
50 -294 312 -0.3636 261 -253 0.3084 0.6720 7.0482
52 -308 330 -0.3828 206 -205 0.2466 0.6294 6.3762
54 -320 334 -0.3924 285 -279 0.3384 0.7308 5.7468
56 -357 378 -0.4410 374 -366 0.4440 0.8850 5.0160
58 -393 412 -0.4830 345 -339 0.4104 0.8934 4.1310
60 -379 398 -0.4662 332 -322 0.3924 0.8586 3.2376
62 -319 342 -0.3966 284 -273 0.3342 0.7308 2.3790
64 -269 285 -0.3324 238 -232 0.2820 0.6144 1.6482
66 -225 245 -0.2820 211 -203 0.2484 0.5304 1.0338
68 -153 174 -0.1962 112 -101 0.1278 0.3240 0.5034
70 -78 97 -0.1050 66 -58 0.0744 0.1794 0.1794
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 6/8/2010 8:56:52 AM



PAFTVA

STN-15

From DataMate

4/13/2010 10:04:16 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:47:02 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -63 77 -0.0840 82 -107 0.1134 0.1974 -42.3672
6 -124 119 -0.1458 131 -156 0.1722 0.3180 -42.5646
8 -78 99 -0.1062 99 -110 0.1254 0.2316 -42.8826
10 26 -15 0.0246 -24 10 -0.0204 -0.0450 -43.1142
12 113 -114 0.1362 -146 119 -0.1590 -0.2952 -43.0692
14 138 -153 0.1746 -155 128 -0.1698 -0.3444 -42.7740
16 102 -93 0.1170 -151 125 -0.1656 -0.2826 -42.4296
18 92 -86 0.1068 -157 130 -0.1722 -0.2790 -42.1470
20 109 -96 0.1230 -164 134 -0.1788 -0.3018 -41.8680
22 163 -162 0.1950 -237 240 -0.2862 -0.4812 -41.5662
24 228 -226 0.2724 -319 290 -0.3654 -0.6378 -41.0850
26 259 -278 0.3222 -312 288 -0.3600 -0.6822 -40.4472
28 269 -267 0.3216 -308 287 -0.3570 -0.6786 -39.7650
30 282 -286 0.3408 -407 393 -0.4800 -0.8208 -39.0864
32 327 -347 0.4044 -517 486 -0.6018 -1.0062 -38.2656
34 426 -437 0.5178 -507 482 -0.5934 -1.1112 -37.2594
36 482 -487 0.5814 -471 445 -0.5496 -1.1310 -36.1482
38 535 -540 0.6450 -473 448 -0.5526 -1.1976 -35.0172
40 610 -583 0.7158 -486 466 -0.5712 -1.2870 -33.8196
42 658 -660 0.7908 -629 635 -0.7584 -1.5492 -32.5326
44 712 -709 0.8526 -848 829 -1.0062 -1.8588 -30.9834
46 760 -743 0.9018 -892 866 -1.0548 -1.9566 -29.1246
48 787 -787 0.9444 -850 826 -1.0056 -1.9500 -27.1680
50 846 -819 0.9990 -857 844 -1.0206 -2.0196 -25.2180
52 939 -935 1.1244 -973 969 -1.1652 -2.2896 -23.1984
54 1014 -1016 1.2180 -1033 1003 -1.2216 -2.4396 -20.9088
56 1030 -1012 1.2252 -1036 1009 -1.2270 -2.4522 -18.4692
58 1025 -1004 1.2174 -1038 1013 -1.2306 -2.4480 -16.0170
60 986 -960 1.1676 -979 951 -1.1580 -2.3256 -13.5690
62 936 -930 1.1196 -930 907 -1.1022 -2.2218 -11.2434
64 894 -906 1.0800 -924 898 -1.0932 -2.1732 -9.0216
66 911 -909 1.0920 -930 905 -1.1010 -2.1930 -6.8484
68 942 -927 1.1214 -956 940 -1.1376 -2.2590 -4.6554
70 993 -976 1.1814 -1023 1002 -1.2150 -2.3964 -2.3964
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 4/13/2010 10:04:16 AM



PAFTVA

STN-15

From DataMate

4/28/2010 10:45:55 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:47:02 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -63 77 -0.0840 91 -112 0.1218 0.2058 -42.4014
6 -124 119 -0.1458 131 -153 0.1704 0.3162 -42.6072
8 -78 99 -0.1062 97 -109 0.1236 0.2298 -42.9234
10 26 -15 0.0246 -25 13 -0.0228 -0.0474 -43.1532
12 113 -114 0.1362 -149 122 -0.1626 -0.2988 -43.1058
14 138 -153 0.1746 -156 132 -0.1728 -0.3474 -42.8070
16 102 -93 0.1170 -151 128 -0.1674 -0.2844 -42.4596
18 92 -86 0.1068 -159 135 -0.1764 -0.2832 -42.1752
20 109 -96 0.1230 -166 138 -0.1824 -0.3054 -41.8920
22 163 -162 0.1950 -237 243 -0.2880 -0.4830 -41.5866
24 228 -226 0.2724 -317 291 -0.3648 -0.6372 -41.1036
26 259 -278 0.3222 -314 291 -0.3630 -0.6852 -40.4664
28 269 -267 0.3216 -308 288 -0.3576 -0.6792 -39.7812
30 282 -286 0.3408 -407 395 -0.4812 -0.8220 -39.1020
32 327 -347 0.4044 -517 489 -0.6036 -1.0080 -38.2800
34 426 -437 0.5178 -506 484 -0.5940 -1.1118 -37.2720
36 482 -487 0.5814 -471 446 -0.5502 -1.1316 -36.1602
38 535 -540 0.6450 -473 448 -0.5526 -1.1976 -35.0286
40 610 -583 0.7158 -483 466 -0.5694 -1.2852 -33.8310
42 658 -660 0.7908 -629 635 -0.7584 -1.5492 -32.5458
44 712 -709 0.8526 -847 831 -1.0068 -1.8594 -30.9966
46 760 -743 0.9018 -892 868 -1.0560 -1.9578 -29.1372
48 787 -787 0.9444 -850 827 -1.0062 -1.9506 -27.1794
50 846 -819 0.9990 -857 844 -1.0206 -2.0196 -25.2288
52 939 -935 1.1244 -973 971 -1.1664 -2.2908 -23.2092
54 1014 -1016 1.2180 -1035 1008 -1.2258 -2.4438 -20.9184
56 1030 -1012 1.2252 -1037 1011 -1.2288 -2.4540 -18.4746
58 1025 -1004 1.2174 -1037 1013 -1.2300 -2.4474 -16.0206
60 986 -960 1.1676 -978 952 -1.1580 -2.3256 -13.5732
62 936 -930 1.1196 -931 908 -1.1034 -2.2230 -11.2476
64 894 -906 1.0800 -926 901 -1.0962 -2.1762 -9.0246
66 911 -909 1.0920 -929 906 -1.1010 -2.1930 -6.8484
68 942 -927 1.1214 -955 941 -1.1376 -2.2590 -4.6554
70 993 -976 1.1814 -1022 1003 -1.2150 -2.3964 -2.3964
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 4/28/2010 10:45:55 AM



PAFTVA

STN-15

From DataMate

5/11/2010 10:18:49 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:47:03 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -63 77 -0.0840 84 -110 0.1164 0.2004 -42.3954
6 -124 119 -0.1458 132 -153 0.1710 0.3168 -42.5958
8 -78 99 -0.1062 98 -108 0.1236 0.2298 -42.9126
10 26 -15 0.0246 -27 14 -0.0246 -0.0492 -43.1424
12 113 -114 0.1362 -147 123 -0.1620 -0.2982 -43.0932
14 138 -153 0.1746 -154 131 -0.1710 -0.3456 -42.7950
16 102 -93 0.1170 -151 127 -0.1668 -0.2838 -42.4494
18 92 -86 0.1068 -157 133 -0.1740 -0.2808 -42.1656
20 109 -96 0.1230 -165 138 -0.1818 -0.3048 -41.8848
22 163 -162 0.1950 -239 243 -0.2892 -0.4842 -41.5800
24 228 -226 0.2724 -318 292 -0.3660 -0.6384 -41.0958
26 259 -278 0.3222 -313 290 -0.3618 -0.6840 -40.4574
28 269 -267 0.3216 -306 288 -0.3564 -0.6780 -39.7734
30 282 -286 0.3408 -409 394 -0.4818 -0.8226 -39.0954
32 327 -347 0.4044 -517 492 -0.6054 -1.0098 -38.2728
34 426 -437 0.5178 -506 484 -0.5940 -1.1118 -37.2630
36 482 -487 0.5814 -469 446 -0.5490 -1.1304 -36.1512
38 535 -540 0.6450 -471 447 -0.5508 -1.1958 -35.0208
40 610 -583 0.7158 -483 466 -0.5694 -1.2852 -33.8250
42 658 -660 0.7908 -627 638 -0.7590 -1.5498 -32.5398
44 712 -709 0.8526 -848 831 -1.0074 -1.8600 -30.9900
46 760 -743 0.9018 -892 869 -1.0566 -1.9584 -29.1300
48 787 -787 0.9444 -849 827 -1.0056 -1.9500 -27.1716
50 846 -819 0.9990 -857 844 -1.0206 -2.0196 -25.2216
52 939 -935 1.1244 -972 971 -1.1658 -2.2902 -23.2020
54 1014 -1016 1.2180 -1033 1006 -1.2234 -2.4414 -20.9118
56 1030 -1012 1.2252 -1035 1010 -1.2270 -2.4522 -18.4704
58 1025 -1004 1.2174 -1036 1013 -1.2294 -2.4468 -16.0182
60 986 -960 1.1676 -977 952 -1.1574 -2.3250 -13.5714
62 936 -930 1.1196 -932 907 -1.1034 -2.2230 -11.2464
64 894 -906 1.0800 -926 901 -1.0962 -2.1762 -9.0234
66 911 -909 1.0920 -929 906 -1.1010 -2.1930 -6.8472
68 942 -927 1.1214 -954 941 -1.1370 -2.2584 -4.6542
70 993 -976 1.1814 -1021 1003 -1.2144 -2.3958 -2.3958
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 5/11/2010 10:18:49 AM



PAFTVA

STN-15

From DataMate

5/25/2010 9:42:11 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:47:03 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -63 77 -0.0840 86 -110 0.1176 0.2016 -42.4248
6 -124 119 -0.1458 131 -155 0.1716 0.3174 -42.6264
8 -78 99 -0.1062 96 -107 0.1218 0.2280 -42.9438
10 26 -15 0.0246 -29 13 -0.0252 -0.0498 -43.1718
12 113 -114 0.1362 -149 121 -0.1620 -0.2982 -43.1220
14 138 -153 0.1746 -158 128 -0.1716 -0.3462 -42.8238
16 102 -93 0.1170 -155 125 -0.1680 -0.2850 -42.4776
18 92 -86 0.1068 -161 133 -0.1764 -0.2832 -42.1926
20 109 -96 0.1230 -166 139 -0.1830 -0.3060 -41.9094
22 163 -162 0.1950 -240 244 -0.2904 -0.4854 -41.6034
24 228 -226 0.2724 -321 292 -0.3678 -0.6402 -41.1180
26 259 -278 0.3222 -316 288 -0.3624 -0.6846 -40.4778
28 269 -267 0.3216 -306 288 -0.3564 -0.6780 -39.7932
30 282 -286 0.3408 -411 398 -0.4854 -0.8262 -39.1152
32 327 -347 0.4044 -521 491 -0.6072 -1.0116 -38.2890
34 426 -437 0.5178 -506 483 -0.5934 -1.1112 -37.2774
36 482 -487 0.5814 -471 443 -0.5484 -1.1298 -36.1662
38 535 -540 0.6450 -472 445 -0.5502 -1.1952 -35.0364
40 610 -583 0.7158 -482 465 -0.5682 -1.2840 -33.8412
42 658 -660 0.7908 -627 636 -0.7578 -1.5486 -32.5572
44 712 -709 0.8526 -850 834 -1.0104 -1.8630 -31.0086
46 760 -743 0.9018 -893 870 -1.0578 -1.9596 -29.1456
48 787 -787 0.9444 -852 828 -1.0080 -1.9524 -27.1860
50 846 -819 0.9990 -857 846 -1.0218 -2.0208 -25.2336
52 939 -935 1.1244 -974 970 -1.1664 -2.2908 -23.2128
54 1014 -1016 1.2180 -1035 1006 -1.2246 -2.4426 -20.9220
56 1030 -1012 1.2252 -1037 1010 -1.2282 -2.4534 -18.4794
58 1025 -1004 1.2174 -1036 1014 -1.2300 -2.4474 -16.0260
60 986 -960 1.1676 -978 953 -1.1586 -2.3262 -13.5786
62 936 -930 1.1196 -934 908 -1.1052 -2.2248 -11.2524
64 894 -906 1.0800 -927 900 -1.0962 -2.1762 -9.0276
66 911 -909 1.0920 -931 906 -1.1022 -2.1942 -6.8514
68 942 -927 1.1214 -955 941 -1.1376 -2.2590 -4.6572
70 993 -976 1.1814 -1023 1005 -1.2168 -2.3982 -2.3982
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 4 5/25/2010 9:42:11 AM



PAFTVA

STN-15

From DataMate

6/8/2010 8:56:52 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

5/28/2009 7:29:24 PM

DATE PRINTED 6/8/2010 12:47:03 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -63 77 -0.0840 90 -115 0.1230 0.2070 -42.4314
6 -124 119 -0.1458 129 -155 0.1704 0.3162 -42.6384
8 -78 99 -0.1062 95 -109 0.1224 0.2286 -42.9546
10 26 -15 0.0246 -29 13 -0.0252 -0.0498 -43.1832
12 113 -114 0.1362 -151 122 -0.1638 -0.3000 -43.1334
14 138 -153 0.1746 -159 131 -0.1740 -0.3486 -42.8334
16 102 -93 0.1170 -155 126 -0.1686 -0.2856 -42.4848
18 92 -86 0.1068 -162 134 -0.1776 -0.2844 -42.1992
20 109 -96 0.1230 -169 140 -0.1854 -0.3084 -41.9148
22 163 -162 0.1950 -242 246 -0.2928 -0.4878 -41.6064
24 228 -226 0.2724 -320 293 -0.3678 -0.6402 -41.1186
26 259 -278 0.3222 -314 290 -0.3624 -0.6846 -40.4784
28 269 -267 0.3216 -309 286 -0.3570 -0.6786 -39.7938
30 282 -286 0.3408 -414 399 -0.4878 -0.8286 -39.1152
32 327 -347 0.4044 -523 492 -0.6090 -1.0134 -38.2866
34 426 -437 0.5178 -506 483 -0.5934 -1.1112 -37.2732
36 482 -487 0.5814 -469 444 -0.5478 -1.1292 -36.1620
38 535 -540 0.6450 -469 444 -0.5478 -1.1928 -35.0328
40 610 -583 0.7158 -481 463 -0.5664 -1.2822 -33.8400
42 658 -660 0.7908 -629 635 -0.7584 -1.5492 -32.5578
44 712 -709 0.8526 -853 835 -1.0128 -1.8654 -31.0086
46 760 -743 0.9018 -897 870 -1.0602 -1.9620 -29.1432
48 787 -787 0.9444 -851 827 -1.0068 -1.9512 -27.1812
50 846 -819 0.9990 -859 846 -1.0230 -2.0220 -25.2300
52 939 -935 1.1244 -974 972 -1.1676 -2.2920 -23.2080
54 1014 -1016 1.2180 -1034 1007 -1.2246 -2.4426 -20.9160
56 1030 -1012 1.2252 -1037 1011 -1.2288 -2.4540 -18.4734
58 1025 -1004 1.2174 -1037 1011 -1.2288 -2.4462 -16.0194
60 986 -960 1.1676 -978 951 -1.1574 -2.3250 -13.5732
62 936 -930 1.1196 -930 907 -1.1022 -2.2218 -11.2482
64 894 -906 1.0800 -925 900 -1.0950 -2.1750 -9.0264
66 911 -909 1.0920 -931 906 -1.1022 -2.1942 -6.8514
68 942 -927 1.1214 -956 940 -1.1376 -2.2590 -4.6572
70 993 -976 1.1814 -1024 1004 -1.2168 -2.3982 -2.3982
72 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 5 6/8/2010 8:56:52 AM





























 

 

Appendix F 

Results of Laboratory 
Testing 

























































































































































































































































































































































































































































































 

 

Appendix G 

Results of Engineering 
Analysis 



                        Paradise Fossil Plant
          Scrubber Sludge Complex - Case 1X
    Subsurface Profile and Boundary Conditions

Gypsum - Fly Ash

Gypsum
Initial Dike

Mine Spoil

Boundary Condition: 
Potential Seepage Surface
Total Flux: 0 ft^3/sec

Boundary Condition (purple): 
Ash Pond
Head: 508.5 ft

Boundary Condition (red and pink): 
Hydrostatic Distribution
Varying Head: 508.5 ft (ground surface) to 
                          493.25 (top of mine spoil)

Boundary Condition: 
Groundwater Table
Head: 444 ft
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                        Paradise Fossil Plant
          Scrubber Sludge Complex - Case 1X
    Subsurface Profile and Boundary Conditions

Gypsum - Fly Ash

Gypsum
Initial Dike

Mine Spoil

Average Element Size: 2 ft
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                           Paradise Fossil Plant
          Scrubber Sludge Complex - Case 1X
               Pore Water Pressure Contours

Gypsum - Fly Ash

Gypsum Initial Dike

Mine Spoil

All pressures are in psf.
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                           Paradise Fossil Plant
          Scrubber Sludge Complex - Case 1X
         Total Head Contours and Flow Vectors

Gypsum - Fly Ash

Gypsum Initial  Dike

Mine Spoi l

Total Head is in feet.
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                        Paradise Fossil Plant
          Scrubber Sludge Complex - Case 1X
                         Gradient Contours

Contours are at a 0.2 interval. 

Low to High: Blue to Red
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                        Paradise Fossil Plant
          Scrubber Sludge Complex - Case 1X
                     Vertical Gradient Contours

Contours are at a 0.2 interval. 

Low to High: Blue to Red

Distance from Sta. 5+00 (ft)

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

E
le

v
a

ti
o

n
 (

ft
)

375

390

405

420

435

450

465

480

495

510

525



Gypsum - Mine Spoil

Gypsum 
Initial Dike

                 Paradise Fossil Plant
      Scrubber Sludge Complex - Case 1Y
Subsurface Profile and Boundary Conditions

Mine Spoil

Boundary Condition: 
Potential Seepage Surface
Total Flux: 0 ft^3/sec

Boundary Condition: 
Under Drain
Head: 486.35 ft

Boundary Condition: 
Chimney Drain
Head: 456 ft

Boundary Condition (Red and Pink): 
Hydrostatic Distribution
Varying Head: 508.5 ft (ground surface)
                          to 493.25 ft (top of mine spoil)

Boundary Condition (Purple): 
Ash Pond
Head: 508.5 ft                    

Boundary Condition (Purple): 
Groundwater Table
Head: 444 ft                    
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                 Paradise Fossil Plant
      Scrubber Sludge Complex - Case 1Y
                 Finite Element Mesh

Mine Spoil

Average Element Size: 5ft
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Mine Spoil

All pressures are in psf. 
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                 Paradise Fossil Plant
      Scrubber Sludge Complex - Case 1Y
    Total Head Contours and Flow Vectors

Mine Spoil

Total Head is  in feet.
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                 Paradise Fossil Plant
      Scrubber Sludge Complex - Case 1Y
                  Gradient Contours

Contours are at 0.2 interval.

Low to High: Blue to Red
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                 Paradise Fossil Plant

      Scrubber Sludge Complex - Case 1Y

             Vertical Gradient Contours

Contours are at 0.2 interval.

Low to High: Blue to Red
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                 Paradise Fossil Plant
      Scrubber Sludge Complex - Case 2X
Subsurface Profile and Boundary Conditions

Boundary Condition:

Potential Seepage Surface

Total Flux: 0 ft 3̂/sec

Boundary Condition:

East Pond 

Head: 507.54 ft

Boundary Condition:

Stilling Pond 

Head: 476.56 ft
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                 Paradise Fossil Plant
      Scrubber Sludge Complex - Case 2X
                 Finite Element Mesh

Average Element Size: 5ft
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      Scrubber Sludge Complex - Case 2X
           Pore Water Pressure Contours

All pressures are in psf.
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                  Paradise Fossil Plant
      Scrubber Sludge Complex - Case 2X
     Total Head Contours and Flow Vectors

Total Head is in feet.
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      Scrubber Sludge Complex - Case 2X
              Vertical Gradient Contours

Contours are at 0.2 interval. 
Low to High: Blue to Red
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                  Paradise Fossil Plant
      Scrubber Sludge Complex - Case 2X
                   Gradient Contours

Contours are at 0.1 interval. 
Low to High: Blue to Red
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                  Paradise Fossil Plant
      Scrubber Sludge Complex - Case 2Y
Subsurface Profile and Boundary Conditions

Boundary Condition:

Stilling Pond

Head: 490.6 ft

Boundary Condition:

Trench Drain

Head: 490.6 ft

Boundary Condition:

East Pond

Head: 507.54 ft

Boundary Condition:

Potential Seepage Surface

Total Flux: 0 ft 3̂/sec
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                  Paradise Fossil Plant
      Scrubber Sludge Complex - Case 2Y
                  Finite Element Mesh

Average Element Size: 5ft

Gypsum - Fly Ash

Gypsum

Mine Spoil

Distance from Sta. 3+00 (ft)

-300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300 350 400 450 500 550

E
le

v
a
ti
o
n

 (
ft

)

375

390

405

420

435

450

465

480

495

510

525



  -500  

  0  

  500  

  1000  

  1500  

  2000  

  2500  

  3000  

  3500  

  4000  

  4500  

  5000  

  5500  

  6000  

               Paradise Fossil Plant
    Scrubber Sludge Complex - Case 2Y
        Pore Water Pressure Contours

All pressures are in psf. 
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               Paradise Fossil Plant
    Scrubber Sludge Complex - Case 2Y
  Total Head Contours and Flow Vectors

Total Head is in feet.
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                  Gradient Contours

Contours are at 0.1 interval. 
Low to High: Blue to Red
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Contours are at 0.2 interval. 
Low to High: Blue to Red
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 1XA.UT4 Time:  15:52:47

Factor of safety: 1.561
Side force Inclination: -9.86 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable

1

2 3

4

5

50000 50100 50200 50300 50400 50500 50600
300

350

400

450

500

550

600

650

700



  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 1XB.UT4 Time:  15:58:36

Factor of safety: 1.418
Side force Inclination: -10.27 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 1YA.UT4 Time:  15:59:22

Factor of safety: 2.239
Side force Inclination: -11.95 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 1YB.UT4 Time:  16:00:09

Factor of safety: 1.508
Side force Inclination: -12.43 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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2 3

4

5

50000 50100 50200 50300 50400 50500 50600
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400

450

500

550

600

650

700

750



  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 1ZA.UT4 Time:  16:00:43

Factor of safety: 2.572
Side force Inclination: -14.3 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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2 3
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50000 50100 50200 50300 50400 50500 50600
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400
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500

550

600
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700
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 1ZB.UT4 Time:  16:01:21

Factor of safety: 1.635
Side force Inclination: -14.5 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 2XA.UT4 Time:  15:06:29

Factor of safety: 1.519
Side force Inclination: -1.69 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Water 62.4 Cohesion: 0.0
Friction angle: 0 None

5 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

6 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 2XB.UT4 Time:  15:11:44

Factor of safety: 1.252
Side force Inclination: -8.43 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Water 62.4 Cohesion: 0.0
Friction angle: 0 None

5 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

6 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 2YA.UT4 Time:  15:12:22

Factor of safety: 2.118
Side force Inclination: -15.44 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Water 62.4 Cohesion: 0.0
Friction angle: 0 None

5 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

6 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 2YB.UT4 Time:  15:13:00

Factor of safety: 1.209
Side force Inclination: -14.54 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Water 62.4 Cohesion: 0.0
Friction angle: 0 None

5 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

6 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 2ZA.UT4 Time:  15:13:33

Factor of safety: 2.613
Side force Inclination: -16.77 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Water 62.4 Cohesion: 0.0
Friction angle: 0 None

5 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

6 Bedrock 125 Very Strong Not Applicable

1

2 3 4

5

6

39900 40000 40100 40200 40300 40400 40500
300

350

400

450

500

550

600

650

700



  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 2ZB.UT4 Time:  15:14:16

Factor of safety: 1.434
Side force Inclination: -16.11 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Water 62.4 Cohesion: 0.0
Friction angle: 0 None

5 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

6 Bedrock 125 Very Strong Not Applicable

1

2 3 4

5

6

39900 40000 40100 40200 40300 40400 40500
350

400

450

500

550

600

650

700

750



  Phase 2 Assessment - Scrubber Sludge Complex

Date: Mon Jul 27 2009 Filename: 3XA.UT4 Time:  11:52:56

Factor of safety: 1.426
Side force Inclination: -9.08 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 3XB.UT4 Time:  16:13:52

Factor of safety: 1.139
Side force Inclination: -14.31 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Mon Jul 27 2009 Filename: 3YA.UT4 Time:  11:54:58

Factor of safety: 2.794
Side force Inclination: -15.11 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 3YB.UT4 Time:  16:18:39

Factor of safety: 1.257
Side force Inclination: -14.18 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Mon Jul 27 2009 Filename: 3ZA.UT4 Time:  11:56:03

Factor of safety: 3.229
Side force Inclination: -16.76 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 3ZB.UT4 Time:  16:19:50

Factor of safety: 1.444
Side force Inclination: -15.85 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 4XA.UT4 Time:  16:26:34

Factor of safety: 1.144
Side force Inclination: -22.11 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 4XB.UT4 Time:  16:32:00

Factor of safety: 0.646
Side force Inclination: -23.97 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 4YA.UT4 Time:  16:32:54

Factor of safety: 4.743
Side force Inclination: -10.43 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 4YB.UT4 Time:  16:33:29

Factor of safety: 2.210
Side force Inclination: -9.92 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 4ZA.UT4 Time:  16:34:05

Factor of safety: 4.646
Side force Inclination: -11.19 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 4ZB.UT4 Time:  16:34:38

Factor of safety: 2.154
Side force Inclination: -10.55 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Initial Dike 110 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

4 Mine Spoil 100 Cohesion: 100.0
Friction angle: 28

Piezometric
Line no. 1

5 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 5XA.UT4 Time:  16:41:11

Factor of safety: 1.907
Side force Inclination: -8.53 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable

1

2

3

4

9950 10000 10050 10100 10150 10200 10250 10300 10350
360

400

440

480

520

560

600

640



  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 5XB.UT4 Time:  16:42:03

Factor of safety: 1.246
Side force Inclination: -13.62 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 5YA.UT4 Time:  16:42:49

Factor of safety: 2.579
Side force Inclination: -12.51 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 5YB.UT4 Time:  16:43:37

Factor of safety: 1.531
Side force Inclination: -11.8 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 5ZA.UT4 Time:  16:44:28

Factor of safety: 3.279
Side force Inclination: -13.67 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable

1

2

3

4
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  Phase 2 Assessment - Scrubber Sludge Complex

Date: Wed Jul 22 2009 Filename: 5ZB.UT4 Time:  16:45:04

Factor of safety: 1.788
Side force Inclination: -12.96 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum - Fly Ash 115 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

2 Gypsum 120 Cohesion: 0.0
Friction angle: 35

Piezometric
Line no. 1

3 Mine Spoil 100 Cohesion: 0.0
Friction angle: 28

Piezometric
Line no. 1

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 1A.UT4 Time:  09:02:43

Factor of safety: 1.007
Side force Inclination: -10.23 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 39

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 25
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 1C.UT4 Time:  09:05:01

Factor of safety: 1.424
Side force Inclination: -8.32 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 39

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 25
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 1B.UT4 Time:  09:03:59

Factor of safety: 1.384
Side force Inclination: -8.49 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 39

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 25
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 2A.UT4 Time:  09:07:17

Factor of safety: 1.002
Side force Inclination: -6.56 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 37.1

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 23.1
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 2B.UT4 Time:  09:08:08

Factor of safety: 1.464
Side force Inclination: -6.43 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 37.1

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 23.1
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 2C.UT4 Time:  09:10:35

Factor of safety: 1.571
Side force Inclination: -6.33 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 37.1

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 23.1
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 2D.UT4 Time:  09:20:28

Factor of safety: 1.695
Side force Inclination: -6.2 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 37.1

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 23.1
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 3C.UT4 Time:  09:23:54

Factor of safety: 1.714
Side force Inclination: -6.06 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 35.14

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 22.14
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 3D.UT4 Time:  09:24:43

Factor of safety: 1.769
Side force Inclination: -5.81 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 35.14

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 22.14
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable

1

2

3

4

-150 -100 -50 0 50 100 150 200 250
300

350

400

450

500

550

600

650



  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 3A.UT4 Time:  09:22:04

Factor of safety: 1.000
Side force Inclination: -9.16 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 35.14

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 22.14
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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  PAF Gypsum Stack South Slope of East Pond

Date: Tue Jun 30 2009 Filename: 3B.UT4 Time:  09:23:07

Factor of safety: 1.656
Side force Inclination: -6.32 degrees

NO. DESCRIPTION UNIT
WEIGHT

SHEAR
STRENGTH

PORE
PRESSURE

1 Gypsum-Flyash 115 Cohesion: 0.0
Friction angle: 35.14

Piezometric
Line no. 1

2 Existing Ground
(Minespoil) 100 Cohesion: 0.0

Friction angle: 22.14
Piezometric
Line no. 1

3 Channel Lining 120 Cohesion: 0.0
Friction angle: 40 None

4 Bedrock 125 Very Strong Not Applicable
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Appendix H 

Mine Maps 
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06620-4

92789

05877-15
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WKY No. 9 (KDMM Code 434005)

SFN SEAM TYPE STATUS SOURCEID ID
92789 600 Unknown Abandoned 600-03532 1333

06620-4 600 URC Abandoned 600-03533 1334
05877-15 600 UTC Abandoned 600-50504 1670

Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.
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Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.

SFN SEAM TYPE STATUS SOURCEID ID
00825-2 590 STC Abandoned 590-01164 512

590 Unknown Abandoned 590-01174 645
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Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.

SFN SEAM TYPE STATUS SOURCEID
2106 585 SRC Abandoned 585-00325

00825-2 585 STC Abandoned 585-00725
 585 Unknown Abandoned 585-00734
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Note:  The mining map presented here is based on the information obtained from Kentucky Mine Mapping Information System’s 
website.  The information is believed to be approximate and no warranties can be made regarding its accuracy.  The map presented here 
does not constitute all coal mining voids nor does it show naturally occurring voids or other unknown underground mining voids.  
Any determination made from this data should be confirmed or denied by examining the archive maps at the 
Kentucky Office of Mine Safety and Licensing and/or by doing local geotechnical investigations.

SFN SEAM TYPE STATUS SOURCEID
2106 580 SRC Abandoned 580-00663



 

 

Appendix I 

Work Plans 

 



Memo 
 

 

rdr v:\1714\active\171468118\clerical\correspondence\pafgypsum stack abandoned spillway pipes memo.doc 

To: Bill Hickman and  
Alan Casaday  

From: Hugo Aparicio  
 

 TVA Paradise Fossil Plant 
Gypsum Stack  

  

File: 171468118 Date: February 11, 2009 

 

Reference: Apparent Abandoned Decant Spillway Pipes  

TVA design drawing 10W4280-13, a copy of which is shown on a separate document, 
shows the location of two decant spillway pipes, one associated with the West Pond 
and another associated with the East Pond of the PAF gypsum stack.  The drawings 
show the pipe outlets to be located near the northwest corner of the Gypsum Stack 
stilling basin (also labeled on the drawings as ‘Clarification Pond’). A note referred to on 
the TVA drawings states that the decant spillways would not be used if the decant water 
could be discharged “over/through the rim dike down the scrubber sludge stack slope to 
the perimeter ditch where it will be returned to the clarification pond”.  At this time it is 
assumed these decant spillway pipes were installed and have been abandoned. 
 
Field observations made during the Phase 1b assessment of the stack near the general 
area of the pipe outlets shown on the drawings revealed the following: 
 
 

East Pond Abandoned Spillway Pipe Outlet 
 

The presumed spillway outlet consists of a 36” CM pipe partly damaged and 
partially covered with pieces of concrete and boulders.  Water flowing out of the 
pipe at the approximate rate of 10 gpm was noted during the field observations.  
Photographs included on a separate attachment show the conditions described 
above. 

 
West Pond Abandoned Spillway Pipe Outlet    

 
The presumed spillway outlet appears to have been plugged with a 3’x3’ 
concrete/asphalt patch as shown on photographs included in a separate 
attachment.  The patch exhibits some cracking and its bottom left corner 
(looking upstream) has broken off.   
 

 



February 11, 2009 
171468118 
Page 2 of 5  

Reference: Apparent Abandoned Decant Spillway Pipes  

Assuming the features described above are indeed associated with abandoned 
decant spillway pipes and assuming the pipes have not been abandoned 
properly, the immediate concern before proceeding with new abandonment 
measures (such as grouting), is the fact these pipes may be under hydraulic 
pressure equivalent to the difference between pool and outlet invert elevations.  
The head pressure could be in excess of 35 feet.  Because of the potential pool 
water and gypsum slurry contained in both ponds may leak through these 
abandoned spillways, it is recommended that the following actions be 
implemented: 
 
1. Survey the location of both features, including ground information of 
nearby stilling basin areas (bottom of pond), and determine East and West Pond 
pool elevations.  This work is scheduled to be completed February 13 by a 
Stantec crew. 
 
2. Interview plant personnel to obtain any information relative to the 
construction, operation and abandonment of the decant spillways. The 
interviews are scheduled to be completed February 12, 2009 provided plant 
personnel are available. 
 
3. Drill two geotechnical borings near this area of the dike as proposed on a 
work plan submitted earlier.  Subsurface information obtained from these 
borings will be useful in planning some of the work discussed below.  The drilling 
of these boring will be completed February 13, 2009.   
 
4. Construct a cofferdam around the East Pond Abandoned Spillway Outlet, 
for possible TV camera work and bulk heading of pipe outlet.  This work can 
start immediately provided TVA personnel and equipment is available.  Stantec 
will provide pool depth information near the pipe outlet.  Cofferdam construction 
should take one day to complete once equipment and materials are available on 
site.  Stantec will provide a sketch showing the recommended cofferdam 
construction. 
 
The selection of the next step would need to be evaluated further to allow TVA 
to consider the potential risks associated with these actions. 
 
5A. One option would be to attempt locating the horizontal section of the 
pipes by drilling target holes from the top of the dikes.  Once the pipes are 
located, abandonment grouting can be accomplished through holes drilled into 
the pipes.  This method was actually considered during the grouting of the WCF 
Gypsum Pond 2b abandoned pipe.  Because the drilling would occur from the 
top of the dike, which is higher than the pool elevation, loss of pool water and 
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Reference: Apparent Abandoned Decant Spillway Pipes  

gypsum slurry through the pipe should not occur.  This work must be preceded 
by constructing a bulkhead to seal the downstream end of the East Pond pipe.  
Constructing the bulkhead will require clearing the debris off the pipe outlet area 
and cutting off the damaged section of the pipe.  Grouting both pipes using this 
approach could take four to five days once equipment is on site and the target 
drilling is successful and completed in the first two days.  Based on the available 
information, this would be the preferred course of action.   
 
5B. Another approach would consist of finding and exposing the inlet of the 
abandoned spillways.  Although there may be more than one way to provide 
access toward presumed inlet locations, the concern is that these actions may 
actually trigger the leakage of water and gypsum slurry through the spillway 
pipes (a more detailed explanation relative to this potential sequence of events 
can be provided based on observations made at Widows Creek after January 9, 
2009, when water and gypsum slurry from Pond 2b leaked through an 
abandoned spillway pipe).  This could especially be the case with the East Pond 
spillway, which currently has the highest pool elevation and there is no surface 
evidence that it has been properly abandoned.  Loss through the West Pond 
spillway may not occur automatically if the presumed outlet plug (bulkhead) is 
sufficiently robust.  A successful exposure of the pipe inlets would then be 
followed by conventional grouting of the spillways.  This work would require 
special equipment (capable of operating on soft ground conditions) and could be 
completed in two days once equipment and materials are available on site.  
Subsequent conventional grouting of the pipes would take another two days.  
 
6. Although obtaining additional information relative to the conditions of the 
East Pond pipe outlet area by using a TV camera (as performed at WCF) would 
be useful in planning and executing the grouting, there is an element of risk 
associated with the insertion of the TV camera.  It is conceivable this pipe is not 
properly abandoned since water is currently flowing out of the pipe.  Therefore, 
any insertion action may cause unexpected release of pool water and gypsum 
slurry.  Inspecting the pipe by inserting a TV camera from the outlet is not 
recommended at this time.   
 
 6. Should TVA elect to proceed with action 5A as described above, it is 
recommended the work be performed as outlined by Hayward Baker (HB) in 
their proposal to grout abandoned pipes at WCF believed to be buried and with 
precise locations unknown.    
 
The following sequence of actions to implement the measures recommended 
under paragraph 5A is adapted from HB’s narrative provided to TVA for 
additional grouting work at WCF. 
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Reference: Apparent Abandoned Decant Spillway Pipes  

Grout Mix 
 
The grout mix is a ready mix product that is a bentonite, sand, cement, and fly ash 
mixture.  The mix proportions consists of approximately 600 lbs of cement, 600 lbs of fly 
ash, 2300 lbs of natural sand, and high range water reducer admixture.  The design 
slump is 8 to 10 inches.  When the mix arrives onsite, we add pre-wetted bentonite to 
the mix at a ratio of approximately 1.5% by weight of water; or, about 50 lbs bentonite 
per 8 CY load. 
 
Grouting Abandoned Spillway Pipes 
 
Since neither pipe locations are completely known, HB will be required to target drill to 
intercept the pipe in order to grout it.  The proposed method for grouting this pipe is as 
follows: 
 

• The assumed approximate centerline of the pipes will be staked by TVA or 
Stantec surveyors.  The depth and length of the pipes is unknown.  HB will set 
some drill points on top of the dikes by string lining between the stakes.  Using a 
rotary hydraulic drill, HB will attempt to drill along the center line of the pipes in 
an attempt to intercept the pipes.   

• HB will drill by water flushing 4-inch temporary casing to depth using internal 
rotary flush drilling methods.  By using an internal flushing system, HB will 
minimize the hole size and disturbance to the embankment.  The internal system 
will also allow HB to control the water usage, which is generally required when 
drilling dam embankments. 

• Once the pipes are intercepted, HB will seat the casing in the pipe wall and then 
drill through the top of the pipe using an internal drill string and roller bit.   

• Once HB drills through the pipes, HB will probe the pipes to see if its backfilled 
or empty. 

• HB will attempt to intercept the pipes in at least 2 locations to determine the 
slope and direction of the pipes. 

• Once the casing is seated into the top of the pipes, we will withdraw the inner 
drill string and then proceed to grout the pipes. 

• HB will grout the pipes by pumping the grout mix through the casing and 
allowing it to flow as far as possible in the pipes. 

• HB will pump as much volume as possible; however, since the length of the 
pipes is unknown the actual volume of grout is also unknown. 

• Once the grouting is finished, HB will extract the casing filling the drill with grout 
as the casing is pulled. 

 
 
 

 





 
East Pond 
Potentially 
Abandoned 
Spillway 

Picture showing potentially abandoned spillway, 36” CMP with 
some observed flow ~10 gpm, partially closed due to concrete 
slabs being placed on and around pipe 

 
East Pond 
Potentially 
Abandoned 
Spillway 

Picture showing flow coming out of pipe 



 
East Pond 
Potentially 
Abandoned 
Spillway 

Picture directly above pipe looking down at stilling pond, 
showing close proximity to stilling pond pool level 

 
East Pond 
Potentially 
Abandoned 
Spillway 

Picture showing pipe deformation and some undermining 
around left side of pipe, slope has failed in area and some 
seepage flow coming out of undermining channel 

v:\1714\active\171468118\clerical\correspondence\abandoned spillways gypsum pond pictures.doc   



West Pond 
Potentially 
Abandoned 
Spillway 

Picture showing patch of potentially abandoned spillway, patch 
is concrete/asphalt in nature, approximately 3’x3’, with some 
cracking and bottom left corner broken off, located on slope 
directly above stilling pond pool level

 
West Pond 
Potentially 
Abandoned 
Spillway 

Picture looking at patch on slope, approximately 3’ above pool 
level of stilling pond 
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Attachment 1 

















Ditch C.L.

Existing Proposed Proposed

Station Easting Northing Elevation Elevation Elevation Description

0+00.00' 1,635,347.3 332,771.9 490.40 492.50 491.10 Start

0+50.00' 1,635,376.1 332,812.8 492.15 493.50 492.10 PI

1+50.00' 1,635,446.3 332,884.0 494.28 495.50 494.10 PI

2+50.00' 1,635,519.5 332,952.2 495.98 497.50 496.10 PI, PVI

3+50.00' 1,635,594.5 333,018.3 495.70 498.00 496.60 PI

4+50.00' 1,635,672.0 333,081.6 495.96 498.50 497.10 PI

6+00.00' 1,635,786.6 333,178.3 496.07 499.25 497.85 PI

7+00.00' 1,635,862.4 333,243.5 496.33 499.75 498.35 PI

8+00.00' 1,635,939.1 333,307.7 497.05 500.25 498.85 PI, PVI

10+00.00' 1,636,094.3 333,433.8 497.09 499.25 497.85 PI, PVI, Connector

11+50.00' 1,636,210.8 333,528.4 497.77 500.00 498.60 PI

13+00.00' 1,636,327.3 333,622.9 496.79 500.75 499.35 PI, PVI

14+00.00' 1,636,405.3 333,685.4 496.88 500.25 498.85 PI

15+50.00' 1,636,526.9 333,773.3 497.66 499.50 498.10 PI

16+00.00' 1,636,564.4 333,806.3 498.02 499.25 497.85 PI, PVI, Connector

16+50.00' 1,636,595.6 333,845.3 498.61 500.25 498.85 PI

17+00.00' 1,636,619.9 333,889.0 499.76 501.25 499.85 PI

18+00.00' 1,636,609.1 333,988.5 500.48 503.25 501.85 PI

19+00.00' 1,636,581.8 334,084.6 502.31 505.25 503.85 PI

20+00.00' 1,636,554.0 334,180.7 503.83 507.25 505.85 PI, PVI

21+50.00' 1,636,521.6 334,327.2 504.10 506.50 505.10 PI

23+00.00' 1,636,497.8 334,475.3 503.01 505.75 504.35 PI

24+00.00' 1,636,481.0 334,573.8 501.76 505.25 503.85 PI, PVI, Connector

24+50.00' 1,636,462.3 334,620.2 503.34 505.50 504.10 PI

25+00.00' 1,636,443.5 334,666.5 503.21 505.75 504.35 PI

26+00.00' 1,636,392.3 334,752.5 502.34 506.25 504.85 PI

27+00.00' 1,636,329.7 334,830.4 502.26 506.75 505.35 PI

29+00.00' 1,636,175.5 334,957.8 504.03 507.75 506.35 PI

30+50.00' 1,636,059.0 335,052.3 505.06 508.50 507.10 PI

32+00.00' 1,635,955.7 335,161.1 505.20 509.25 507.85 PI, PVI

33+00.00' 1,635,896.4 335,241.6 505.00 508.75 507.35 PI

34+50.00' 1,635,813.7 335,366.8 505.72 508.00 506.60 PI, PVI, Connector

36+00.00' 1,635,731.8 335,492.4 507.48 509.50 508.10 PI

38+00.00' 1,635,656.4 335,677.7 509.18 511.50 510.10 End

Bench Centerline

BENCH / DITCH 1 COORDINATE TABLE



Ditch C.L.

Existing Proposed Proposed

Station Easting Northing Elevation Elevation Elevation Description

0+00.00' 1,635,347.3 332,771.9 490.40 492.50 491.10 Start

0+50.00' 1,635,376.1 332,812.8 492.15 493.50 492.10 PI

1+50.00' 1,635,446.3 332,884.0 494.28 495.50 494.10 PI

2+50.00' 1,635,519.5 332,952.2 495.98 497.50 496.10 PI, PVI

3+50.00' 1,635,594.5 333,018.3 495.70 498.00 496.60 PI

4+50.00' 1,635,672.0 333,081.6 495.96 498.50 497.10 PI

6+00.00' 1,635,786.6 333,178.3 496.07 499.25 497.85 PI

7+00.00' 1,635,862.4 333,243.5 496.33 499.75 498.35 PI

8+00.00' 1,635,939.1 333,307.7 497.05 500.25 498.85 PI, PVI

10+00.00' 1,636,094.3 333,433.8 497.09 499.25 497.85 PI, PVI, Connector

11+50.00' 1,636,210.8 333,528.4 497.77 500.00 498.60 PI

13+00.00' 1,636,327.3 333,622.9 496.79 500.75 499.35 PI, PVI

14+00.00' 1,636,405.3 333,685.4 496.88 500.25 498.85 PI

15+50.00' 1,636,526.9 333,773.3 497.66 499.50 498.10 PI

16+00.00' 1,636,564.4 333,806.3 498.02 499.25 497.85 PI, PVI, Connector

16+50.00' 1,636,595.6 333,845.3 498.61 500.25 498.85 PI

17+00.00' 1,636,619.9 333,889.0 499.76 501.25 499.85 PI

18+00.00' 1,636,609.1 333,988.5 500.48 503.25 501.85 PI

19+00.00' 1,636,581.8 334,084.6 502.31 505.25 503.85 PI

20+00.00' 1,636,554.0 334,180.7 503.83 507.25 505.85 PI, PVI

21+50.00' 1,636,521.6 334,327.2 504.10 506.50 505.10 PI

23+00.00' 1,636,497.8 334,475.3 503.01 505.75 504.35 PI

24+00.00' 1,636,481.0 334,573.8 501.76 505.25 503.85 PI, PVI, Connector

24+50.00' 1,636,462.3 334,620.2 503.34 505.50 504.10 PI

25+00.00' 1,636,443.5 334,666.5 503.21 505.75 504.35 PI

26+00.00' 1,636,392.3 334,752.5 502.34 506.25 504.85 PI

27+00.00' 1,636,329.7 334,830.4 502.26 506.75 505.35 PI

29+00.00' 1,636,175.5 334,957.8 504.03 507.75 506.35 PI

30+50.00' 1,636,059.0 335,052.3 505.06 508.50 507.10 PI

32+00.00' 1,635,955.7 335,161.1 505.20 509.25 507.85 PI, PVI

33+00.00' 1,635,896.4 335,241.6 505.00 508.75 507.35 PI

34+50.00' 1,635,813.7 335,366.8 505.72 508.00 506.60 PI, PVI, Connector

36+00.00' 1,635,731.8 335,492.4 507.48 509.50 508.10 PI

38+00.00' 1,635,656.4 335,677.7 509.18 511.50 510.10 End

Bench Centerline

BENCH / DITCH 1 COORDINATE TABLE
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Stantec Consulting Services Inc. 
One Team. Infinite Solutions 

Stantec Consulting Services Inc.
1409 North Forbes Road           
Lexington KY  40511-2050       
Tel:  (859) 422-3000 
Fax: (859) 422-3100 

June 8, 2009 let_002_175569040 

Mr. Alan Casaday 
Tennessee Valley Authority 
1101 Market Street, LP 5E-C 
Chattanooga, Tennessee  37402 

Re: East Pond Slope Toe Buttress near 
North East Corner of Stilling Pond 
TVA Facilities Assessment Project 
Scrubber Sludge Complex (Gypsum Stack) 
Paradise Fossil Plant 
Paradise, Muhlenberg County, Kentucky 

Dear Mr. Casaday: 

Stantec Consulting Services Inc. (Stantec) has been assisting TVA with repairs associated 
with slope stability, drainage, and maintenance issues for the above referenced facility.  The 
current work plan has been prepared by Stantec to address the slump observed along the 
east pond slope near the north east corner of the stilling pond.  This work plan includes a 
brief description of the project site and provides recommendations for buttressing slumped 
area of the slope. 

1. Introduction 

An area of the east pond south slope approximately 90 feet wide near the north east corner 
of the stilling pond (See Figure 1) has slumped toward the pond.  Previously, a work plan 
was issued by Stantec (dated April 17, 2009) to repair this area.  Following the construction 
of the toe buttress, additional movement of the slope occurred resulting in visible cracks 
along the slope.  Subsequently, Stantec performed a geotechnical exploration of the site and 
prepared the recommendations presented in this letter. 

2. Subsurface Exploration 

Stantec’s scope of work consisted of geotechnical exploration and design of repair 
measures.  The fieldwork for the geotechnical exploration was performed during the week of 
May 25th, 2009.  The fieldwork consisted of advancing two (2) borings at the project site, 
designated herein as STN-15 and STN-16.   The boring locations were staked in the field by 
Stantec and surveyed by CRLLC.  The locations of the borings are given on the attached 
drawing.  
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Figure 1.  Project Site Location 

The subsurface exploration was performed using a track-mounted drill rig equipped with  
4¼-inch (ID) hollow stem augers.  Standard Penetration Testing (SPT) was performed in the 
borings at selected depth intervals and samples were obtained.  A standard penetration test 
consists of dropping a 140-pound hammer to drive a split-barrel sampler 18 inches.  The 
consistency or relative density of the soil material is estimated by the number of blows it 
takes to drive the spoon the last 12 inches.  This method is typically used to obtain soil 
samples, estimate the consistency or relative density of the soil and also to estimate the 
vertical limits of the subsurface soil horizons.  Upon completion of the drilling and sampling 
procedures, slope inclinometer casing was installed in the borehole and the annulus was 
grouted with cement-bentonite mix. 



Tennessee Valley Authority 
June 8, 2009 
Page 3 

V:\1755\active\175569040\clerical\correspondence\let_002_paf_175569040.doc 

A geotechnical engineer was present on-site throughout the drilling and sampling operations.  
The engineer directed the drill crew, logged the subsurface materials encountered during the 
exploration and collected soil samples.  Particular attention was given to the soil’s color, 
texture, moisture content and consistency or relative density.  The recovered soil samples 
were transported to Stantec’s laboratory. 

Upon installation of slope inclinometers, Stantec continued monitoring the slopes by taking 
readings using an inclinometer probe.  The first survey establishes the initial profile of the 
casing. This is followed by subsequent surveys which reveal changes in the profile of the 
casing if movement has occurred.  At the time of this writing, the following readings were 
taken.   

Boring No. 

 
First 

Reading 
Second 
Reading 

Third 
Reading 

Fourth 
Reading 

STN-15 May 28, 2009 May 29, 2009 June 1, 2009 June 2, 2009 
STN-16 May 29, 2009 June 1, 2009 June 2, 2009  

 

Stantec scope of work included performing a slope stability analysis using the survey 
information, inclinometer data and assumed shear strength parameters.  Based on the 
results of slope stability analysis, Stantec recommends that a toe buttress using class III 
channel lining be constructed to improve the stability of the area.  The toe buttress proposed 
would be similar to the one recently constructed by TVA in the same area.  In order to assist 
TVA with the layout and construction of the toe buttress, Stantec has prepared a drawing 
with relevant survey information and construction details.  TVA shall refer to this drawing as 
needed during the construction. Recommendations for the repair work are presented in the 
following paragraphs. 

Repair Construction Recommendations 

• TVA shall remove all vegetation from the area to be stabilized.  

• Buttress side shall be accessed from the northeast corner of the pond using an 
existing bench.  The surface of the access road shall be stabilized with crushed 
stone as needed to allow construction equipment to enter the site. 

• TVA shall first construct a portion of the buttress as shown on the drawing.  This 
portion will serve as access to construct the remaining portion of the buttress. 
Under no circumstances shall the Contractor allow equipment or other 
construction related traffic on top of the existing toe buttress which is marginally 
stable at this point. 

• Place crushed stone in layers and determine (by visual observation) whether 
these initial layers remain stable.  Rock placement shall be continuously 
monitored for movement. 
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Stantec Consulting Services Inc. 
One Team. Infinite Solutions 

Stantec Consulting Services Inc
1409 North Forbes Road 
Lexington KY 40511-2050 
Tel:  (859) 422-3000 
Fax: (859) 422-3100 

October 27, 2009 let_010_175569040 

Mr. Barry Snider, PE 
Tennessee Valley Authority 
1101 Market Street, LP 5E-C 
Chattanooga, Tennessee  37402 

Re: Issued for Construction 
Slope Armoring 
South Slope of East Pond 
Scrubber Sludge Complex 
Paradise Fossil Plant 
Paradise, Muhlenberg County, Kentucky 

Dear Mr. Snider: 

Stantec Consulting Services Inc. (Stantec) has completed the design of armoring for south 
slope of East Pond and would like to issue the following work plan for construction.  This 
document incorporates the comments received from TVA and AECOM following a review of 
our October 19, 2009 work plan (let_008_175569040).   

In this work plan, we have changed the buttress detail to reflect the latest decision taken by 
TVA (with assistance from Stantec and AECOM) to extend the sand filter detail further down 
the slope.  Accordingly, on the attached construction drawing we have altered the detail to 
show sand filter down to Elevation 477 feet.  We have also updated the material quantities 
and cost estimate.  This work plan consists of a brief background of the project, 
recommended armoring detail and related construction recommendations.   

1. Background 

During the 2009 Phase 1 geotechnical evaluation of the Scrubber Sludge Complex, Stantec 
personnel observed numerous wet and soft conditions throughout the lower two-thirds of the 
East Pond stacking slopes caused due to uncontrolled seepage through the dike.  In 
addition, numerous intermediate bench areas with standing water were also noted promoting 
dense Phragmites growth along the benches. 

Since April, 2009, TVA has performed several repairs along the south slope of the East Pond 
to address the soft and wet areas.  These included (i) regrading the upper intermediate 
bench to promote positive drainage (work plan no. let_013_paf_171468118), (ii) installing a 
ditch to collect and direct the uncontrolled seepage to the Stilling Pond (work plan no.  
let_013_paf_171468118) and (iii) constructing a rock buttress near the east end of the slope 
(work plan nos. let_012_paf_171468118 and let_002_paf_175569040).  The current work 
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plan has been prepared by Stantec address the armoring of the entire south slope using a 
combination of sand, No.57 (or No.8) stone and Class III channel lining. 

 

Stilling 
Pond 

 Approximate Area of Interest 

East 
Pond 

West 
Pond 

Figure 1:  Approximate Area of Interest 

2. Slope Armoring 

2.1 Recommended Slope Armoring 

Based on the conditions noted in the field and the results of as-built survey, it is 
recommended that the south slope of East Pond be armored in areas indicated using sand, 
No. 57 (or No.8) Stone and Class III Channel Lining.  The recommended armoring option is 
presented in Table 1. 
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Table 1. Recommended Armoring Option 

Parameter Value 

Top Elevation of Rip-Rap 490 feet 
Bottom Elevation of Rip-Rap 477 feet 
Total Thickness 2 feet 
Sand Layer Thickness 6 inches 
No.57 (or No.8) Layer Thickness 6 inches 
Class III Layer Thickness 12 inches 

 

At the time of this writing, TVA and Stantec have not made a decision regarding using No.57 
stone or No.8 stone.  The decision will be made prior to construction based on site specific 
filter calculations which are pending at this point.  Preliminary calculations indicate that the 
filter design (with No.57 stone) shown on the attached drawing (10W702-03) satisfies the 
permeability criteria presented in Appendix B of EM 1110-2-2300.  Contractor shall consult 
with TVA (fossil group) prior to ordering materials for construction. 

The results of slope stability analysis performed by Stantec indicate that the proposed 
armoring will improve the factor of safety against shallow (infinite slope) failures between 
elevations 477 feet and 490 feet.  

2.2 Construction Plans 

Stantec’s performed a computer-aided-design and drafting of the armoring using AutoCAD 
2008.  The objective of the design and drafting was to develop construction plans to assist 
TVA and to estimate the material quantities.  The results of Stantec’s design and drafting are 
presented on the construction plan drawing attached to this letter and summarized in 
subsequent paragraphs.    

2.3. Material Quantities 

The material quantity estimate for armoring is presented in Table 2.  

Table 2. Material Quantities 

Material 
Volume 

(cubic yds)
Weight 
(tons) 

Weight 
(tons)(1) 

Sand 1,423 2,594 2,600 
No.57 (or No.8) 1,423 2,114 2,100 
Class III 2,847 4,151 4,200 

(1) Rounded 
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2.4. Material Cost Opinion 

It is our understanding that TVA will be procuring the materials from local vendors and 
constructing the armoring using in house resources.  Based on this assumption, only material 
cost opinion is presented in Table 3. 

Table 3. Material Cost Opinion 

Material 
Weight 
(Tons) 

Unit Price 
 (per ton) 

Cost(1) 

Sand 2,600 20.50  $53,300  
No. 57 (or No.8) Stone 2,100 11.73  $24,633 
Class III Channel Lining 4,200 12.43  $52,206 

Total Estimated Material Cost  $ 130,000(1) 

 (1) Rounded to the nearest thousand 

2.5. Construction Sequence 

Contractor is made aware that rock buttressing work (a separate work plan) will have to be 
coordinated with the current work (armoring).  Contractor shall refer to drawing nos. 10W702-
01 and 02 and associated work plan for additional information.  Suggested sequence of 
construction is presented on drawing no. 10W702-02. 

2.6. Construction Recommendations 

• Safety: Contractor shall be responsible for the health and safety of its personnel 
and shall meet all applicable local, state, and federal safety regulations; including 
but not limited to OSHA standards and TVA safety requirements.   

• Measurements:  Contractor shall base all measurements, both vertical and 
horizontal, from established benchmarks and monuments.  A project baseline is 
presented on the attached drawing for assisting the Contractor with staking of 
approximate work limits. 

• Erosion and Sediment Control:  Silt fences shall be installed as directed by 
TVA.  Installation, inspection and maintenance of silt fences shall follow the Best 
Management Practice (BMP) provisions given in Kentucky Erosion Prevention 
and Sediment Control Field Guide. A free copy of this guide can be obtained from 
Kentucky Division of Water. 

• Undercutting:  Contractor shall undercut the slope no more than 2-feet. 
Undercutting shall smoothly transition into original ground on all sides.   

• Materials:  Construction materials shall meet the requirements presented in 
KTC’s Standard Specifications for Road and Bridge Construction Manual, current 
edition. Sand shall conform to ASTM C33. 







 
 
 
 

Stantec Consulting Services Inc. 

One Team. Infinite Solutions 

Stantec Consulting Services Inc.  
1409 North Forbes Road           
Lexington KY  40511-2050       
Tel:  (859) 422-3000 
Fax: (859) 422-3100 

December 16, 2009 let_004_175569055 

Mr. Chris Buttram, PE 
Tennessee Valley Authority 
1101 Market Street 
MS LP 2G-C 
Chattanooga, Tennessee  37402 

Re: Issued for Construction 
Work Plan for 
Scrubber Sludge Storage Facility Operations Modifications 
Paradise Fossil Plant 
Muhlenberg County, Kentucky 

Dear Mr. Buttram: 

Stantec Consulting Services Inc. (Stantec) has completed the design of the proposed 
Scrubber Sludge Storage Facility operations modifications at the Paradise Fossil Plant based 
on the IFR review meeting at the Paradise Plant on November 9, 2009.  This work plan 
includes a brief description of the revised cell configurations, dike and cutoff trench 
construction, riser structures, and decant piping design components presented in the 
attached construction drawings.     

Purpose of Project 

The purpose of the gypsum stack operation modifications is to relocate the gypsum sluicing 
operations away from the south and east outslopes that have exhibited signs of seepage and 
potential slope instability.  The temporary cell configurations will be used for approximately 
three to five years until the existing facility can replaced and closed.  The preliminary design 
modifications were developed after Stantec met onsite with TVA personnel on September 23, 
2009 to discuss feasible cell configurations and stacking operations. 

Description of Operations Modification 

The proposed operations modifications consist of two new 17 acre cells constructed near the 
upper end of the existing west cell footprint of the gypsum stack.  The new configuration will 
consists of two new cells with a center divider dike, two new riser/decant structures, a 4,000 
linear foot HDPE decant pipe and a new sluice ditch alignment.  Descriptions of the major 
design items are detailed in the following paragraphs. 
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Gypsum Dike and Cutoff Trench Construction 

The design includes the construction of approximately 5,300 linear feet of new soil dikes and 
a 1,800 foot long gypsum divider dike.  Each dike will be constructed to elevation 520 and 
will be 20 feet wide with 3H:1V side slopes.  A saddle dam will be required along the western 
hillside to reinforce the proposed dike to elevation 520.0, and the northeast portion of each 
cell will be excavated into the existing hillside.  The bottom of Cell No. 1 will be excavated to 
elevation 504 and Cell No. 2 will be excavated to elevation 501.  A cutoff trench is proposed 
below the eastern dike alignment to intercept seepage currently flowing horizontally through 
the sedimented gypsum towards the existing southern embankment slope.  The cutoff trench 
will extend beneath the gypsum to the underlying mine spoil material.   Pumping operations 
and excavation benching will be required to excavate and backfill the cutoff trench as shown 
on the enclosed drawings. 

Selected soil/mine spoil materials excavated from the hillside excavation will be used to 
construct a 1,000 feet long, 25 foot wide cutoff below the proposed east dike alignment 
extending vertically from the top of the dike, through the gypsum, to the underlying mine spoil 
material.   

Riser/Decant Structures 

A new riser structure will be constructed near the southeast edge of each cell.  The riser 
structures will consist of a half section of 48-inch diameter corrugated metal pipe fabricated 
with steel channels, bulkheads and base plates similar to the existing riser structures at the 
facility.  Treated timber stop logs will be inserted at half-foot intervals to control decant flows 
to a maximum elevation of 514.0’.  The base of each riser structure will be constructed upon 
a reinforced concrete slab foundation.  Each riser structure location will be excavated to the 
underlying mine spoil material.  A layer of crushed stone will be placed on the mine spoil 
material prior to constructing the reinforced concrete base.  

Decant Discharge Piping 

A new, 4,000 foot long, 18-inch diameter, solid wall, HDPE decant pipe is proposed from the 
west edge of the new cells to the existing stilling pond.  The pipe alignment will extend 
approximately 2,000 feet exposed along the existing bench of the regraded west pond south 
slope from the existing stilling pond at a grade of 0.50 percent.   The remaining 2,000 feet of 
pipe will be placing within a deeply excavated trench extending up the hillside to the 
proposed riser locations.  The pipe installation will require a maximum excavation depth of 
approximately 25 feet at one point.  Two deep precast manhole structures are proposed 
along the decant piping near the two new riser locations. 

Sluice Ditch Alignment 

The design includes a new 1,800 linear foot long sluice ditch alignment from the outlet of the 
sluice line discharge pond to the new cells.  The sluice ditch design consists of a ten foot 
wide flat bottom with a 0.20 percent flow slope and 2H:1V side slopes.  The estimated sluice 
ditch outlet elevation at the distribution cell is elevation 514.8 feet.   
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Cell and Riser Operation 

The proposed operation will initially consist of sluicing gypsum to one cell until the fines 
collect to an elevation of approximately 512’.   Once the first cell is filled, the gypsum sluicing 
operations will be switched to the second cell while sedimented gypsum from the first cell is 
excavated, hauled, and placed dry onto the eastern and southern portions of the existing 
gypsum stack.  It is estimated that each cell may provide up to two months of gypsum 
storage.  Therefore, a full cell must be excavated at least every two months to provide 
continuous sluicing operations. 

Existing Cell Modifications 

After the new cells become operational, the existing east and west ponds will be regraded to 
drain storm flows to the existing risers.  As the existing ponds dewater, the surface grades 
will be adjusted lower and lower at the riser locations until direct surface flow to the outlet 
pipes can be achieved.  The dry gypsum stacking will be configured to support positive 
drainage of storm flows and to eliminate ponded water from the original ponds.  Regrading 
plans will be evaluated in closure. 

Material Quantities 

The estimated material quantities required for the project are summarized in Table 1. 

Table 1. Material Quantities 

Material Quantity 

¾” Steel Blockoff Plates (4’x4’) (2 Plates) 980 lb 
36” Dia., ½ -inch Wall Steel Pipes 135 lf. 
18” Dia, IPS SDR 17 HPDE Pipe 4,000 lf. 
18” Dia. IPS SDR 17 HPDE Pipe Flanges 2 ea. 
22.75” Bolt Circle, Ductile Iron  Backup Rings 2 ea. 
18” Dia. Carbon Steel Pipe 7 lf. 
18” Dia. Carbon Steel Pipe Flanges 2 ea. 
KYTC Precast 4’ Dia. Manhole Base 2 ea. 
KYTC Precast 4’ Dia. Manhole Riser Barrels 6 ea. 
KYTC Precast 4’ Dia. Manhole Conical Riser 2 ea. 
Cast Iron Manhole Frame and Cover 2 ea. 
10 Ga., 48-inch Dia. CMP 18 lf. 
Reinforced Concrete Riser Foundations 5.5 cy. 
No. 2 Grade 4”x8”x4’-3 1/4” Timber Stoplogs 46 ea 
Miscellaneous Steel Angles and Channels 2,250 lb 
½” Steel Base Plate (3’-6” x 5’-9’) 825 lb 
3/8” Steel Bulkhead Plate (3’-0” x 4’-0”) 370 lb 
¾” Dia. x 12” Steel Anchor Bolts 14 ea. 
No. 57 Crushed Stone 32 tons 



Tennessee Valley Authority 
December 16, 2009 
Page 4 

V:\1755\active\175569055\clerical\correspondence\let_004_175569055.doc 

Table 1. Material Quantities 

Material Quantity 

6” x ½ inch Dia. Expansion Anchors 8 ea 
1” x ¼ inch Steel Pipe Straps 4 ea 
No. 610 Crushed Stone Road Surfacing 2,850 tons 

 
The estimated excavation quantities required for the project are summarized in Table 2. 

Table 2. Estimated Earthwork Quantities 

Excavation Volumes (Cubic Yards) 
Item Mine Spoil Gypsum Total 

Sluice Ditch 73,000 0 73,000 
Cutoff Trench 5,000 89,000 94,000 
Cells/Perimeter Berms 250,000 457,000 707,000 
Total Excavation Volumes 328,000 546,000 874,000 

 
 Volume Correction (Cubic Yards) 

Item Mine Spoil Gypsum Total 

Waste for saturated/oversized 
(Assumed 30 Percent) 98,400 0 98,400 
Correction for Shrinkage 
(Assumed 5 Percent) 11,480 27,300 38,780 
Useable Material Volumes 218,120 518,700 736,820 

 
Fill Volumes (Cubic Yards) 

Item Mine Spoil Gypsum Total 

Sluice Ditch 0 0 0 
Cutoff Trench (Up to 512’) 44,000 50,000 94,000 
Saddle Dam/Perimeter Dikes 20,000 0 20,000 
Gypsum Berms 0 29,000 29,000 
Divider Dike 0 75,000 75,000 
Total Fill Volumes 64,000 154,000 218,000 

 
Surplus Volumes (Cubic Yards) 

Item Mine Spoil Gypsum Total 

Surplus 154,120 364,700 518,820 
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Please contact our office if you have any questions. 

We appreciate this opportunity to work with you on this project. 

Sincerely, 

STANTEC CONSULTING SERVICES INC. 

Vincent J. Severance, PE 
Senior Project Engineer  

Dan A. Back, PE, PLS, SE 
Project Manager   

/vjs/rws 

Enclosures: 6 IFC Drawings, Engineering Calculations 

cc: Jeff Ward 
 Barry Snider 

 

























 
 
 
 
 

Stantec Consulting Services Inc. 
One Team. Infinite Solutions 

Stantec Consulting Services Inc.
1409 North Forbes Road           
Lexington KY  40511-2050       
Tel:  (859) 422-3000 
Fax: (859) 422-3100 

December 15, 2009 let_014_paf_175569040 

Mr. Barry Snider, PE 
Tennessee Valley Authority 
1101 Market Street, LP 5E-C 
Chattanooga, Tennessee  37402 

Re: Issued for Construction 
Slope Armoring 
East Slope of East Pond 
Scrubber Sludge Complex 
Paradise Fossil Plant 
Paradise, Muhlenberg County, Kentucky 

Dear Mr. Snider: 

Stantec Consulting Services Inc. (Stantec) has completed the design of armoring for east 
slope of East Pond and would like to issue the following work plan for review.  This work plan 
presents a brief background of the project, recommended armoring detail and related 
construction recommendations.   

1. Background 

During the 2009 Phase 1 geotechnical evaluation of the Scrubber Sludge Complex, Stantec 
personnel observed numerous wet and soft conditions throughout the lower two-thirds of the 
East Pond stacking slopes caused due to uncontrolled seepage through the dike.  In 
addition, numerous intermediate bench areas with standing water were also noted promoting 
dense Phragmites growth along the benches. 

Since April, 2009, TVA has performed several repairs along the south slope of the East Pond 
to address the soft and wet areas.  These included (i) regrading the upper intermediate 
bench to promote positive drainage (work plan no. let_013_paf_171468118), (ii) installing a 
ditch to collect and direct the uncontrolled seepage to the Stilling Pond (work plan no.  
let_013_paf_171468118) and (iii) constructing a rock buttress near the east end of the slope 
(work plan nos. let_012_paf_171468118 and let_002_paf_175569040).  The current work 
plan has been prepared by Stantec address the armoring of the east slope using a 
combination of sand, No.57 (or No.8) stone and Class III channel lining. 
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Figure 1:  Approximate Area of Interest 

2. Slope Armoring 

2.1 Recommended Slope Armoring 

Based on the conditions noted in the field and the results of as-built survey, it is 
recommended that the east slope of East Pond be armored in areas indicated using sand, 
No. 57 Stone and Class III Channel Lining.  The recommended armoring option is presented 
in Table 1. 
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Table 1. Recommended Armoring Option 

Parameter Value 

Top Elevation of Rip-Rap Varies(1) 

Bottom Elevation of Rip-Rap Varies(1) 

Total Thickness 2 feet 
Sand Layer Thickness 6 inches 
No.57 Layer Thickness 6 inches 
Class III Layer Thickness 12 inches 

(1) Armoring shall begin at the toe of slope and go 18 feet (linear distance) up the slope or to the top of the 
slope, which ever occurs first. See attached drawing for armoring stakeout table and additional details. 

2.2 Construction Plans 

Stantec’s performed a computer-aided-design and drafting of the armoring using AutoCAD 
2008.  The objective of the design and drafting was to develop construction plans to assist 
TVA and to estimate the material quantities.  The results of Stantec’s design and drafting are 
presented on the construction plan drawing attached to this letter and summarized in 
subsequent paragraphs.    

2.3. Material Quantities 

The material quantity estimate for armoring is presented in Table 2.  

Table 2. Material Quantities 

Material 
Volume 

(cubic yds)
Weight 
(tons) 

Weight 
(tons)(1) 

Sand 725 1,322 1,300 
No.57 725 1,077 1,100 
Class III 1,450 2,115 2,100 

(1) Rounded 

 

2.4. Material Cost Opinion 

It is our understanding that TVA will be procuring the materials from local vendors and 
constructing the armoring using in house resources.  Based on this assumption, only material 
cost opinion is presented in Table 3. 
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Table 3. Material Cost Opinion 

Material 
Weight
(Tons) 

Unit Price 
 (per ton) 

Cost(1) 

Sand 1,300 $20.50   $27,000 
No. 57 Stone 1,100 $11.73   $13,000 
Class III Channel Lining 2,100 $12.43   $26,000 

Total Estimated Material Cost  $ 66,000 

 (1) Rounded to the nearest thousand 

2.5. Construction Sequence 

Contractor is made aware that other construction work (dewatering of dredge cell, slope 
repairs etc.) will also be underway depending on the construction schedule.  A separate work 
plan is currently being prepared by Stantec for this work.  Contractor shall refer to this work 
plan for additional information and coordinate construction accordingly. 

2.6. Construction Recommendations 

• Safety: Contractor shall be responsible for the health and safety of its personnel 
and shall meet all applicable local, state, and federal safety regulations; including 
but not limited to OSHA standards and TVA safety requirements.   

• Measurements:  Contractor shall base all measurements, both vertical and 
horizontal, from established benchmarks and monuments.  A project baseline is 
presented on the attached drawing for assisting the Contractor with staking of 
approximate work limits. 

• Erosion and Sediment Control:  Silt fences shall be installed as directed by 
TVA.  Installation, inspection and maintenance of silt fences shall follow the Best 
Management Practice (BMP) provisions given in Kentucky Erosion Prevention 
and Sediment Control Field Guide. A free copy of this guide can be obtained from 
Kentucky Division of Water. 

• Undercutting:  Contractor shall undercut the slope no more than 2-feet. 
Undercutting shall smoothly transition into original ground on all sides.   

• Materials:  Construction materials shall meet the requirements presented in 
KTC’s Standard Specifications for Road and Bridge Construction Manual, current 
edition. Sand shall conform to ASTM C33. 

• Stone Placement:  It is recommended that an excavator be used to place the 
materials in layers (starting from the bottom).  Upon placing the minimum required 
layers of sand and No. 57 stone, channel lining shall be used to raise the 
undercut slope to original grade (or as needed to create a stable slope).  Materials 
shall smoothly transition into original ground on all sides leaving a stable slope. 













 
 
 
 
 

Stantec Consulting Services Inc. 
One Team. Infinite Solutions 

Stantec Consulting Services Inc.
1409 North Forbes Road           
Lexington, KY  40511-2050      
Tel:  (859) 422-3000 
Fax: (859) 422-3100 

March 4, 2010 let_028_175569040 

Mr. Barry Snider, PE 
Tennessee Valley Authority 
1101 Market Street, LP 5E-C 
Chattanooga, Tennessee 37402 

Re: Issued for Construction 
Toe Buttress 
East Slope of East Pond 
Scrubber Sludge Complex 
Paradise Fossil Plant 
Paradise, Muhlenberg County, Kentucky 

Dear Mr. Snider: 

Stantec Consulting Services Inc. (Stantec) has completed the design of rock buttress at east 
slope of East Pond and would like to issue the following work plan for construction.  This 
document incorporates the comments received from TVA and AECOM following a review of 
our February 1, 2009 work plan (file no.: let_015_175569040).   

In this work plan, we have updated the buttress detail to include a graded filter (as 
recommended by AECOM).  This letter presents a brief description of the project, results of 
engineering analysis and construction recommendations.   

1. Background 

During the 2009 Phase 1 geotechnical evaluation of the Scrubber Sludge Complex, Stantec 
personnel observed steep slopes along the lower half of the East pond east slope adjacent to 
West Dredge Cell.  In some areas the slopes were steeper than 1H:1V. 

Since 2009, TVA has performed several repairs along the east slope of the East Pond to 
address the soft and wet areas.  These included (i) repairing a perimeter ditch along the east 
slope access road, (ii) regrading the upper intermediate bench to promote positive drainage 
(work plan no. let_013_paf_171468118), (iii) and armoring the east slope of the East Pond 
(work plan no.  let_014_paf_175569040) with a graded filter (on-going).  The current work 
plan has been prepared by Stantec to address the stabilization of the steep areas along the 
entire east slope adjacent to West Dredge Cell using a buttress. 
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Figure 1:  Approximate Area of Interest 

2. Subsurface Exploration 

2.1. General 

Stantec’s scope of work consisted of a subsurface exploration.  Fieldwork for the 
geotechnical exploration was performed by Stantec during the months of November and 
December, 2009.  The field work consisted of advancing a total of twelve (12) borings at the 
project site.  Boring locations were chosen, staked and surveyed by Stantec.  The locations  
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of the borings and their corresponding elevations are given on the boring layout drawing 
presented in Attachment A. The subsurface exploration was performed using 4¼ inch (ID) 
hollow stem augers following a carbide tipped tooth bit. 

Standard Penetration Testing (SPT) was performed in selected borings at continuous depth 
intervals within the gypsum-fly ash material and at selected depth intervals within the 
underlying mine spoil.  A standard penetration test consists of dropping a 140-pound 
hammer to drive a split-barrel sampler 18 inches.  The consistency or relative density of the 
soil material is estimated by the number of blows it takes to drive the split spoon sampler the 
last 12 inches.  This method is typically used to obtain soil samples, estimate the consistency 
or relative density of the soil and also to estimate the vertical limits of the subsurface soil 
horizons.  The results of SPT testing are presented on the boring logs included in 
Attachment B.  

Undisturbed Shelby tube samples of gypsum-fly ash and gypsum deposits were obtained 
from various borings at selected depth intervals.  All Shelby tube samples were sealed with 
caps in the field and transported to Stantec’s laboratory for testing.  A list of recovered 
samples, including sample depths and percent recovery is presented on the boring logs in 
Attachment B.   

Upon completion of the drilling and sampling procedures, the boreholes were either 
backfilled with auger cuttings or well backfill materials (cement, sand and/or bentonite) if 
piezometer was installed in the borehole.  A geologist was present on-site throughout the 
drilling and sampling operations.  The geologist directed the drill crew, logged the subsurface 
materials encountered during the exploration and collected soil samples.  Particular attention 
was given to the material’s color, texture, moisture content and consistency or relative 
density.  Following the field exploration, the SPT samples and Shelby tubes were transported 
to our laboratory for subsequent testing.  The samples will be available for review up to thirty 
(30) days following the submittal of this letter, at which time the samples will be discarded 
unless prior arrangements for storage have been made. 

2.2. Summary of Borings 

Layout of borings is presented on a drawing included in Attachment A.  Typed boring logs 
are presented in Attachment B.  Summary of boring information is presented in Table 1, 
where all measurements are expressed in feet. 

Table 1. Summary of Borings 

Boring No. Top of Hole 
(Elevation)

Bottom of Hole 
(Elevation) 

Bottom of Hole 
(Feet) 

STN-17 483.5 440.5 43.0 
STN-18 501.5 440.0 61.5 
STN-19 519.7 441.2 78.5 
STN-20 489.7 438.2 51.5 
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Table 1. Summary of Borings 

Boring No. Top of Hole 
(Elevation)

Bottom of Hole 
(Elevation) 

Bottom of Hole 
(Feet) 

STN-20A 489.7 462.7 27.0 
STN-21 506.5 439.5 67.0 
STN-21A 506.5 479.5 27.0 
STN-22 519.4 439.9 79.5 
STN-22A 519.4 487.4 32.0 
STN-23 501.8 438.8 63.0 
STN-23A 501.8 466.8 35.0 
STN-24 508.7 439.2 69.5 
STN-24A 508.7 486.7 22.0 
STN-25 523.3 440.3 83.0 
STN-25A 523.3 487.3 36.0 

  
2.3. Instrumentation 

Stantec’s scope of work for geotechnical exploration also included installing piezometers in 
selected borings.  Standpipe piezometers, installed in a borehole, consisted of a filter tip 
joined to a 1-inch diameter riser pipe.  The filter tip was placed in a sand pack and a 
bentonite seal was placed above the sand to isolate the target pore water pressure reading 
area.  The annular space between the riser pipe and the borehole was backfilled to the 
surface with bentonite grout to prevent vertical migration of water. The riser pipe was 
terminated slightly above ground level and protected with a lockable metal cover. 
Instrumentation schematics and water level readings of piezometers are presented in 
Attachment C. A summary of instrumentation is presented in Table 2.  

Table 2. Summary of Instrumentation 

Boring No. Instrument Instrument ID 
STN-20A PZ PZ-20A 
STN-22A PZ PZ-22A 
STN-23A PZ PZ-23A 
STN-25A PZ PZ-25A 

 
2.4. Subsurface Soil Conditions 

The subsurface conditions encountered in different borings consisted of co-mingled gypsum 
and fly ash, gypsum, mine spoil or a combination thereof.  Co-mingled gypsum-fly ash 
material encountered in different borings can be described as moist to wet, light gray to dark 
gray, mottled, and very loose to very dense.  Gypsum material encountered in different 
borings can be described as light gray to gray, moist to wet and medium dense to dense.   
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Mine spoils encountered in different borings can be visually described as lean to fat clay with 
intermediate sand lenses, gray to dark gray, moist to wet, soft to very stiff and with 
heterogeneous mixture of coal, shale, sandstone and siltstone fragments.   

2.5. Laboratory Testing 

Stantec performed laboratory testing of gypsum-fly ash, gypsum and mine spoil samples to 
estimate their engineering properties.  The laboratory tests were performed in general 
accordance with ASTM standard testing procedures.  Detailed results of laboratory testing 
are presented in Attachment D. 

3.  Engineering Analysis 

3.1. General 

Stantec’s scope of work included performing seepage analysis and slope stability analysis for 
existing conditions and proposed conditions.  Analysis was performed for two (2) cross 
sections through the dike.  The analysis procedure and the results of the analysis are 
presented in the following paragraphs.  Outputs from the engineering analysis are presented 
as attachment to this letter. 

3.2 Cross Section 

Analysis (seepage and slope stability) was performed for the following existing ground cross 
section. 

1) DD’ (cross section through borings STN-10, STN-11 and STN-12)   
2) GG’ (cross section through borings STN-20, STN-21 and STN-22) 

 
3.3 Seepage Analysis 

3.3.1 Background 

The objective of seepage analysis was to understand the total head (and pore water 
pressure) distribution within a given cross section of the dike.  Seepage analysis was 
performed using SEEP/W, a numerical software tool developed by Geo-Slope International 
Inc.  SEEP/W is a finite element software product for analyzing groundwater seepage and 
pore-water pressure distribution problems within porous materials such as soil and rock.   

The first step in the seepage analysis was to develop a cross section of the dike.  Stantec 
utilized boring logs, historic drawings and survey information to estimate the dimensions of 
the cross section.  SEEP/W uses the concept of regions and points to define the geometry of 
a problem and to facilitate discretization (or meshing) of the problem.  Upon defining the 
geometry of the model, material properties were assigned for the Saturated/Unsaturated 
Model offered in SEEP/W.  The next step in the process was to define boundary conditions.  
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All boundary conditions were applied to region points and region lines.  Upon defining the 
boundary conditions, the model was analyzed using Steady State seepage analysis option 
available in SEEP/W based on the assumption that the boundary conditions are constant 
over time.  Specific details regarding the analysis procedure are presented in the following 
sections. 

3.3.2 Material Properties 

The material properties used for seepage analysis are presented in Table 3.  Material 
properties are consistent with those used in Phase 2 report (dated August 24, 2009).  In this 
section, the term ‘laboratory test results’ refers to those presented in Attachment F of the 
Phase 2 report. 

Table 3. Material Properties used for Seepage Analysis 

Material 
Kv 

(cm/sec)
Kv/Kh Kh/Kv  

e 
 

w-sat 
(%) 

w-res 
(%) 

Gypsum – Fly Ash 2E-5 0.02 50 0.65 41 3 
Gypsum 2E-5 0.02 50 0.70 39 3 
Compacted Mine Spoil 5E-5 0.33 3 0.60 37 2 
Mine Spoil 5E-5 0.33 3 0.60 37 2 

 

Where,  

 kv is the vertical hydraulic conductivity 
 kh is the horizontal hydraulic conductivity 
 e is the void ratio 
 wsat is the saturated volumetric water content, and 
 wres is the residual water content 

 
3.3.3 Under-drains 

Seepage analysis was performed assuming no under-drains to be present.  This is based on 
results of Phase 1 and 2 geotechnical evaluation which indicated that existing under-drains 
were not functioning properly and were unable to control the seepage through the dike.  
However, even if the under-drain was included in the seepage analysis, the results of 
seepage analysis (from Phase 2 evaluation) indicate that the under-drain does not effect the 
location of the phreatic surface.  Therefore, the current seepage analysis was performed 
assuming ‘no under-drain’ condition.  Excerpt from “Table 19” of the Phase 2 report, is 
presented as Table 4 below. 
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Table 4. Total Head Measurements* 

Cross-Section Piezometer 
Tip Elevation 

(feet) 

SEEP/W 
No Under-

Drains 

SEEP/W 
With Under-

Drains 
 Average Field
Measurement

PZ-8A 452 490 490 487 C-C’ 
PZ-9 455 488 488 496 

*-Taken from Table 19, Report of Geotechnical Exploration, dated August 25, 2009 by Stantec 

3.3.4 Results 

Detailed results of seepage analysis are presented in Attachment E.   

3.4 Slope Stability Analysis 

3.4.1 Background 

The stability of the existing dike slope was evaluated using the two-dimensional limit 
equilibrium method of analysis.  Factors of safety against failure were calculated using 
Spencer’s method. 

3.4.2 Material Properties 

The shear strength parameters for all materials were calculated using the limit equilibrium 
methodology (back analysis).  Under this method, different shear strength parameters 
(friction angles) are input into the program until the existing slope (assumed to be marginally 
stable) achieves a factor of safety of 1.0.  The strength parameters obtained using this 
method are presented in Table 5.  Please note that the cohesion values for all cases were 
assumed to be zero, which is typically recommended when analyzing drained strength 
parameters long-term stability. 

Table 5. Shear Strength Properties for SLOPE/W Analysis 

Material Cohesion (c’) Friction Angle (Φ’) 
Gypsum – Fly Ash 0 35º 
Gypsum 0 35º 
Mine Spoil 0 30º 
Compacted Mine Spoil 0 33º 

 
Where,  

 c’ is the cohesion 
 Φ’ is the friction angle 
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3.4.3 Cases 

Two cases were analyzed and these included 

A) Existing Condition (no buttress) 
B) Proposed Condition (with buttress) 

 
3.4.4. Failure Modes 
The following failure modes were analyzed. 

X) Auto Search (searches for critical failure circle using grid and radius method) 
 

3.4.5 Results 

Results of slope stability analysis are presented in Attachment E.  

4. Buttress 

4.1. Recommended Buttress 

Based on the information discussed here and the results of engineering analysis it is 
recommended that the east slope of East Pond be stabilized using a clay fill (mine spoil) 
buttress.   

4.2. Construction Plans 

Following the completion of engineering analysis, Stantec’s performed a computer-aided-
design and drafting of the buttress.  Design was performed using Civil 3D 2009 and drafting 
was completed in AutoCAD 2008.  The objective of the design and drafting was to develop 
construction plans to assist TVA and to estimate the material quantities.  The results of 
Stantec’s design are presented on the construction plans attached to this letter 
(Attachment A).  TVA shall refer to these plans for additional information regarding the 
recommended buttress option.    

4.3. Material Quantities 

Material quantities needed for sub grade preparation, buttress construction and ditch 
construction are presented on attached plans. Quantities presented shall be considered 
approximate and are subject to change based on field conditions. 

4.4. Construction Recommendations and General Notes 

For recommendations relative to the construction of the buttress and pertinent general notes, 
Contractor shall refer to the “General Notes” sheet presented in Attachment A.    





Attachment A 

Plans for Construction 



































Attachment B 

Logs of Borings 
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78.5-0.0

479.5'

448.5'

39.0'

70.0'

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

49.5' - 51.0'

51.0' - 52.5'

52.5' - 54.0'

54.0' - 55.5'

55.5' - 57.0'

57.0' - 58.5'

60.0' - 61.5'

65.0' - 66.5'

70.0' - 71.5'

75.0' - 76.5'

1.1'

1.0'

1.0'

0.8'

1.2'

1.0'

1.2'

1.3'

1.0'

1.1'

1.4'

1.5'

'

'

'

'

'

'

'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Gypsum: dark gray to gray,
moist to wet, loose to very
dense

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  3

Sample #

1/6/10

Project Number

Project Name STN-19

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

78.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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440.0' 78.5' 77.0' - 78.5' ' --SPT-44
No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

3  of  3

Sample #

1/6/10

Project Number

Project Name STN-19

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

78.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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10-11-10

9-18-22

10-12-18

8-17-8

8-10-8

10-10-10

5-4-6

11-6-8

4-5-18

8-4-6

6-8-12

4-12-12

8-10-8

3-7-7

3-6-8

10-12-11

5-7-8

8-18-26

17-21-36

21-28-27

11-12-10

7-8-7

Top cover by
Minespoil and
DGA road way

Wet From 18.0
to 21.0

487.7'

484.7'

1.5'

4.5'

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

35.0' - 36.5'

0.8'

0.9'

0.8'

0.5'

1.0'

0.6'

0.9'

0.5'

1.0'

1.1'

1.0'

0.1'

0.6'

0.4'

1.1'

1.4'

1.1'

1.3'

1.2'

1.0'

0.7'

1.0'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

Mine Spoil: Lean Clay,
brown, wet, very stiff,
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
dense

Mine Spoil: Lean Clay,
brown to dark gray, moist
to west, stiff to hard,
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Date/Time

Date/Time

489.2 ft

12/3/09 12/3/09Completed

R. Riker

R. Riker 18.0 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

489.2'

Geotechnical Exploration

12/3/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

1/6/10

Project Number

Project Name STN -20

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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7-9-10

6-6-10

8-12-8

Backfilled with 2
bags quikgrout
and 1 bag
portland cement

437.7' 51.5'

40.0' - 41.5'

45.0' - 46.5'

50.0' - 51.5'

1.5'

1.4'

0.9'

--

--

--

SPT-23

SPT-24

SPT-25

Mine Spoil: Lean Clay,
brown to dark gray, moist
to west, stiff to hard,
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

1/6/10

Project Number

Project Name STN -20

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

51.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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Top cover Mine
spoil

Boulder zone
from 18.0 to
27.0(BOH)

PZ Installed

462.2' 27.0'

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

23.0' - 25.0'

25.0' - 27.0'

1.4'

1.4'

1.2'

0.0'

0.0'

0.0'

--

--

--

--

--

--

Mine Spoil: Lean Clay,
brown to dark gray, moist
to west, stiff to hard (Est.)
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

Date/Time

Date/Time

489.2 ft

12/3/09 12/3/09Completed

R. Riker

R. Riker DryDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

489.2'

Geotechnical Exploration

12/3/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

1/6/10

Project Number

Project Name STN-20A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

27.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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5-7-9

9-12-12

10-5-7

5-5-5

7-17-15

5-12-15

6-8-8

4-4-6

9-20-20

7-17-26

6-16-24

7-21-21

8-12-20

5-7-13

8-13-17

9-16-20

12-21-30

5-13-19

5-19-50

5-19-32

10-12-12

10-12-25

3-7-13

6-10-16

500.7' 6.0'

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

0.6'

1.1'

1.1'

0.9'

1.0'

0.8'

1.3'

1.5'

1.5'

1.5'

1.5'

1.4'

1.5'

1.5'

1.4'

1.5'

1.5'

1.4'

1.5'

1.5'

1.5'

1.5'

1.5'

1.5'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to dense

Date/Time

Date/Time

506.7 ft

11/11/09 11/12/09Completed

BT

AKS 22.3 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Mark Martin

506.7'

Geotechnical Exploration

11/12/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

1/6/10

Project Number

Project Name STN-21

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

67.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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21-34-34

11-21-40

5-17-40

19-31-35

5-19-25

18-19-13

8-18-45

30-50+

7-10-10

20-17-21

11-14-15

7-9-10

Backfilled with
Bentonite Grout
67.0-0.0

459.4'

439.7'

47.3'

67.0'

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 47.3'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

65.5' - 67.0'

1.3'

1.5'

1.5'

1.5'

1.5'

1.4'

1.4'

0.6'

1.3'

1.4'

1.5'

1.5'

--

--

--

--

--

--

--

--

--

--

--

--

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to dense 
(Continued)

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

1/6/10

Project Number

Project Name STN-21

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

67.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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Top Cover by
minespoil
roadway

Backfilled by 2
bags Quikgrout,
and 1 bag
Portland Cement

501.7'

479.7'

5.0'

27.0'

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 27.0'

1.7'

1.1'

1.6'

1.0'

1.5'

--

--

--

--

--

Mine Spoil: Lean Clay,
brown to dark gray, moist
to west, stiff to hard (Est.)
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to
dense(Est.)

No Refusal /
Bottom of Hole

Date/Time

Date/Time

506.7 ft

12/1/09 12/1/09Completed

R. Riker

R. Riker 10.0 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

506.7'

Geotechnical Exploration

12/1/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

1/6/10

Project Number

Project Name STN-21A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

27.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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3-5-5

9-12-11

12-17-18

5-12-13

10-8-7

4-4-4

7-12-13

14-16-21

12-7-8

7-8-6

1-WH-1

5-9-7

WH-1-1

6-4-5

8-12-12

16-25-32

8-23-39

56-100+

43-26-35

8-10-10

4-8-13

10-12-13

13-25-31

15-29-38

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

1.4'

0.9'

1.1'

0.8'

0.9'

1.1'

1.5'

1.0'

0.9'

1.2'

1.5'

1.3'

1.4'

1.3'

1.2'

1.4'

1.1'

0.8'

1.5'

1.3'

0.9'

1.2'

1.0'

1.1'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to dense

Date/Time

Date/Time

519.1 ft

11/17/09 11/18/09Completed

AKS

AKS 11.5 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

519.1'

Geotechnical Exploration

11/18/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  3

Sample #

1/6/10

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

79.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  

17
14

67
15

6.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  
1/

6/
10



28-41-57

51-90-
100+

27-31-43

20-14-30

21-13-24

26-31-49

19-19-34

28-32-42

39-44-50

30-42-
50+

39-48-
50+

28-48-
50+

49-50+

48-37-27

35-50+

9-18-49

25-50+

31-50+

10-11-13
Backfilled with
Bentonite Grout
from 79.5-0.0

480.1'

444.1'

39.0'

75.0'

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

49.5' - 51.0'

51.0' - 52.5'

52.5' - 54.0'

54.0' - 55.5'

55.5' - 57.0'

57.0' - 58.5'

58.5' - 60.0'

65.0' - 66.5'

70.0' - 71.5'

75.0' - 76.5'

1.3'

1.2'

1.5'

1.2'

0.9'

0.8'

1.5'

1.4'

1.3'

1.3'

1.2'

1.2'

0.8'

1.1'

0.9'

0.7'

0.9'

0.6'

1.1'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

Gypsum: dark gray to gray,
moist to wet, loose to very
dense

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  3

Sample #

1/6/10

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

79.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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16-11-11439.6' 79.5' 78.0' - 79.5' 1.0' --SPT-44Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

3  of  3

Sample #

1/6/10

Project Number

Project Name STN-22

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

79.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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487.1' 32.0'

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 26.0'

1.8'

1.7'

2.0'

2.0'

1.0'

--

--

--

--

--

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to dense

No Refusal /
Bottom of Hole

Date/Time

Date/Time

519.1 ft

11/18/09 11/19/09Completed

AKS

AKS 12.7 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

519.1'

Geotechnical Exploration

11/19/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

1/6/10

Project Number

Project Name STN-22A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

32.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
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E
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3-8-12

10-16-14

14-19-15

3-4-5

5-10-8

4-4-7

2-2-3

2-4-7

7-10-9

8-7-6

2-2-3

6-6-8

9-10-13

5-5-9

12-14-18

15-15-21

9-15-8

15-11-9

9-11-46

33-14-10

10-10-33

24-15-19

15-13-11

7-11-8

Cobble Block

Cobbles

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

1.1'

1.2'

1.0'

0.7'

0.6'

0.9'

0.9'

1.2'

1.3'

0.7'

0.2'

0.7'

1.5'

1.5'

1.0'

1.4'

0.7'

1.1'

0.8'

1.4'

1.3'

1.0'

0.6'

1.5'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine spoil:  Lean to fat clay
with mixture of coal, shale,
sandstone and siltstone
fragments and lenses of
gypsum/fly ash, brown to
dark brown, gray to dark
gray, moist to wet, soft to
very stiff

Date/Time

Date/Time

501.8 ft

12/7/09 12/8/09Completed

B. Taylor

B. Taylor 28.9 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

501.8'

Geotechnical Exploration

12/8/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

1/6/10

Project Number

Project Name STN-23

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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50+

50+

5-10-8

5-18-15

50+

14-16-23

12-15-22

15-17-12

14-12-10438.8' 63.0'

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

45.0' - 46.5'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

61.5' - 63.0'

0.5'

0.3'

1.3'

1.0'

0.4'

1.5'

1.2'

1.2'

0.6'

--

--

--

--

--

--

--

--

--

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

Mine spoil:  Lean to fat clay
with mixture of coal, shale,
sandstone and siltstone
fragments and lenses of
gypsum/fly ash, brown to
dark brown, gray to dark
gray, moist to wet, soft to
very stiff   (Continued)

No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

1/6/10

Project Number

Project Name STN-23

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

63.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
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E
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466.8' 35.0'

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

1.7'

1.7'

1.2'

1.4'

--

--

--

--

ST-1

ST-2

ST-3

ST-4

Mine spoil:  Lean to fat clay
with mixture of coal, shale,
sandstone and siltstone
fragments and lenses of
gypsum/fly ash, brown to
dark brown, gray to dark
gray, moist to wet, soft to
very stiff

No Refusal /
Bottom of Hole

Date/Time

Date/Time

501.8 ft

12/9/09 12/9/09Completed

B. Taylor

B. Taylor DryDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

501.8'

Geotechnical Exploration

12/9/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

1/6/10

Project Number

Project Name STN-23A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

35.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T
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E
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5-5-10

10-12-16

10-9-6

7-4-6

9-6-6

9-9-7

6-8-12

5-7-12

12-26-36

28-55-59

6-21-24

6-19-24

47-73-84

4-19-42

23-12-33

47-37-34

4-7-11

4-5-7

3-3-6

3-3-6

6-9-9

10-18-12

9-15-22

7-10-10

504.3'

480.3'

4.5'

28.5'

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

0.9'

1.1'

1.0'

0.4'

1.2'

1.1'

0.6'

1.5'

1.2'

1.3'

1.4'

1.5'

1.5'

1.3'

1.4'

1.5'

1.0'

1.5'

1.2'

1.1'

1.4'

1.1'

0.8'

1.2'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to dense

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Date/Time

Date/Time

508.8 ft

11/11/09 11/11/09Completed

AKS

AKS 32.1 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

508.8'

Geotechnical Exploration

11/11/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

1/6/10

Project Number

Project Name STN-24

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

69.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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3-4-6

3-5-7

5-6-8

3-3-7

4-6-4

12-12-6

14-12-12

3-3-3

7-8-5

7-9-6

6-7-11

5-7-8

7-6-5

6-7-6
Backfilled with
Bentonite Grout
69.5-0.0439.3' 69.5'

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

50.0' - 51.5'

55.0' - 56.5'

60.0' - 61.5'

65.0' - 66.5'

68.0' - 69.5'

1.4'

1.3'

1.2'

1.2'

1.0'

1.1'

1.2'

0.7'

0.4'

1.5'

1.4'

1.1'

1.4'

1.3'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments. 
(Continued)

No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

1/6/10

Project Number

Project Name STN-24

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

69.5 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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Backfilled with
Bentonite Grout
22.0-0.0

504.3'

486.8'

4.5'

22.0'

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

2.0'

1.8'

1.1'

1.7'

--

--

--

--

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to dense

No Refusal /
Bottom of Hole

Date/Time

Date/Time

508.8 ft

11/12/09 11/12/09Completed

AKS

AKS DryDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

508.8'

Geotechnical Exploration

11/12/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  1

Sample #

1/6/10

Project Number

Project Name STN-24A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

22.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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3-5-6

9-13-14

8-12-15

9-13-15

16-11-11

10-11-15

14-11-11

6-7-7

6-7-8

6-7-12

8-15-12

12-12-6

8-5-6

7-10-23

26-50+

20-25-26

14-19-28

27-26-22

32-23-27

28-32-
50+

26-50+

49-50+

50+

30-50+

493.0' 30.0'

0.0' - 1.5'

1.5' - 3.0'

3.0' - 4.5'

4.5' - 6.0'

6.0' - 7.5'

7.5' - 9.0'

9.0' - 10.5'

10.5' - 12.0'

12.0' - 13.5'

13.5' - 15.0'

15.0' - 16.5'

16.5' - 18.0'

18.0' - 19.5'

19.5' - 21.0'

21.0' - 22.5'

22.5' - 24.0'

24.0' - 25.5'

25.5' - 27.0'

27.0' - 28.5'

28.5' - 30.0'

30.0' - 31.5'

31.5' - 33.0'

33.0' - 34.5'

34.5' - 36.0'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-1

SPT-2

SPT-3

SPT-4

SPT-5

SPT-6

SPT-7

SPT-8

SPT-9

SPT-10

SPT-11

SPT-12

SPT-13

SPT-14

SPT-15

SPT-16

SPT-17

SPT-18

SPT-19

SPT-20

SPT-21

SPT-22

SPT-23

SPT-24

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to dense

Gypsum: dark gray to gray,
moist to wet, loose to very
dense

Date/Time

Date/Time

523.0 ft

11/19/09 11/20/09Completed

AKS

AKS 12.2 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

523.0'

Geotechnical Exploration

11/20/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  3

Sample #

1/6/10

Project Number

Project Name STN-25

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

83.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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50+

50+

31-40-
50+
50+

50+

28-50+

36-49-
50+
50+

29-50+

5-6-9

7-10-9

4-4-7

5-7-7

7-7-7

4-9-22

8-8-10

3-11

3-5-11

5-7-8

7-10-9

10-8-9

473.5' 49.5'

36.0' - 37.5'

37.5' - 39.0'

39.0' - 40.5'

40.5' - 42.0'

42.0' - 43.5'

43.5' - 45.0'

45.0' - 46.5'

46.5' - 48.0'

48.0' - 49.5'

49.5' - 51.0'

51.0' - 52.5'

52.5' - 54.0'

54.0' - 55.5'

55.5' - 57.0'

57.0' - 58.5'

58.5' - 60.0'

60.0' - 61.5'

61.5' - 63.0'

65.0' - 66.5'

70.0' - 71.5'

75.0' - 76.5'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

'

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

--

SPT-25

SPT-26

SPT-27

SPT-28

SPT-29

SPT-30

SPT-31

SPT-32

SPT-33

SPT-34

SPT-35

SPT-36

SPT-37

SPT-38

SPT-39

SPT-40

SPT-41

SPT-42

SPT-43

SPT-44

SPT-45

Gypsum: dark gray to gray,
moist to wet, loose to very
dense   (Continued)

Mine Spoil: Lean to Fat
Clay with intermediate
sand lenses, gray to dark
gray, moist to west, soft to
very stiff and with
heterogenous mixture of
coal, shale, sandstone, and
siltstone fragments.

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  3

Sample #

1/6/10

Project Number

Project Name STN-25

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

83.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.

S
T

A
N

T
E

C
/F

M
S

M
_L

E
G

A
C

Y
  

17
14

67
15

6.
G

P
J 

 F
M

S
M

-G
R

A
P

H
IC

 L
O

G
.G

D
T

  
1/

6/
10



2-7-10

5-8-9

Backfilled with
Bentonite Grout
83.0-0.0

440.0' 83.0'

80.0' - 81.5'

81.5' - 83.0'

'

'

--

--

SPT-46

SPT-47

No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

3  of  3

Sample #

1/6/10

Project Number

Project Name STN-25

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

83.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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Top cover
Gypsum ash.
CME 85 Truck
used W/ 4 1/4
HSA and 2.5'
shelby tube

Tube refused
and was
crushed, no
recovery

PZ installed

487.1' 36.0'

5.0' - 7.0'

10.0' - 12.0'

15.0' - 17.0'

20.0' - 22.0'

25.0' - 27.0'

2.0'

1.9'

2.0'

2.0'

0.0'

--

--

--

--

--

Gypsum-Fly Ash: Dark
gray to gray, moist to wet,
medium loose to
dense(Est.)

Date/Time

Date/Time

523.1 ft

12/1/09 12/1/09Completed

R. Riker

R. Riker 20.0 ftDriller

0.0'

Surface Elevation

Date Started

Depth to Water

Depth to Water

Top of Hole

N/A

Steve Bradford

523.1'

Geotechnical Exploration

12/1/09

County

Project Type

Supervisor

Logged By

Muhlenberg

N/A

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

1  of  2

Sample #

1/6/10

Project Number

Project Name STN-25A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

36.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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No Refusal /
Bottom of Hole

Description

Scrubber Sludge Complex

Drakesboro, KY

LOG

Elevation

2  of  2

Sample #

1/6/10

Project Number

Project Name STN-25A

Mois.Cont. %

Rec. %

BlowsOverburden

175569040

36.0 ft

Rock Core

Lithology

Run

Depth

Run Depth RemarksRQD

SUBSURFACE
Page:

Rec. Ft.Depth

Rec. Ft.

Total Depth

Location

Boring No.

Stantec Consulting Services Inc.
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Attachment C 

Instrumentation Data 

















PIEZOMETER READINGS- JANUARY 2010

EAST POND EAST SLOPE BUTTRESS 

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-10

2/24/2009

514

Date

Water Elevation 

(ft)

2/26/2009 485.5

3/6/2009 487.1

3/11/2009 486.7

3/18/2009 486.9

3/31/2009 487.2

4/17/2009 486.7

4/29/2009 486.5

5/12/2009 487.1

5/29/2009 486.3

6/10/2009 485.9

6/26/2009 486.8

7/7/2009 486.8

7/20/2009 486.6

9/21/2009 486.2

9/28/2009 486.8

10/7/2009 486.9

10/13/2009 487.4

10/19/2009 487.6

10/26/2009 487.6

11/3/2009 488.0

11/9/2009 487.8

11/16/2009 487.2

11/23/2009 486.7

11/30/2009 486.6

12/6/2009 486.3

12/18/2009 486.4

12/28/2009 486.7

1/4/2010 486.2

1/12/2010 486.0

1/18/2010 486.0

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft) Location East Pond East Slope

Project No. 175569040

Tip Elevation (ft) 465.7

PZ-10 Trend
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)

Notes: See attached instrumentation schematics for tip elevation and other pertinent data



PIEZOMETER READINGS- JANUARY 2010

EAST POND EAST SLOPE BUTTRESS 

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-12

2/27/2009

494.4

Date

Water Elevation 

(ft)

2/26/2009 494.4

3/6/2009 473.4

3/11/2009 473.2

3/18/2009 473.1

3/31/2009 473.1

4/17/2009 473.0

4/29/2009 473.0

5/12/2009 473.4

5/29/2009 472.7

6/10/2009 472.4

6/26/2009 472.8

7/7/2009 472.5

7/20/2009 472.4

9/21/2009 472.5

9/28/2009 472.9

10/7/2009 473.2

10/13/2009 473.6

10/19/2009 473.5

10/26/2009 473.1

11/3/2009 473.7

11/9/2009 473.3

11/16/2009 472.8

11/23/2009 472.6

11/30/2009 472.4

12/6/2009 472.3

12/18/2009 472.8

12/28/2009 472.8

1/4/2010 472.7

1/12/2010 472.6

1/18/2010 472.6

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft) Location East Pond East Slope

Project No. 175569040

Tip Elevation (ft) 464.4

PZ-12 Trend
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Notes: See attached instrumentation schematics for tip elevation and other pertinent data



PIEZOMETER READINGS- JANUARY 2010

EAST POND EAST SLOPE BUTTRESS 

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-20A

12/3/2009

489.7

Date

Water Elevation 

(ft)

1/4/2010 471.1

1/12/2010 471.1

1/18/2010 471.1

Location East Pond East Slope

Project No. 175569040

Tip Elevation (ft) 470.7

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft)

PZ-20A Trend

466.0

468.0

470.0

472.0

474.0

476.0
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Notes: See attached instrumentation schematics for tip elevation and other pertinent data



PIEZOMETER READINGS- JANUARY 2010

EAST POND EAST SLOPE BUTTRESS 

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-22A

11/18/2009

519.4

Date

Water Elevation 

(ft)

12/14/2009 507.2

12/18/2009 506.9

12/28/2009 507.6

1/4/2010 506.6

1/12/2010 507.2

1/18/2010 507.2

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft) Location East Pond East Slope

Project No. 175569040

Tip Elevation (ft) 490.4

PZ-22A Trend
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Notes: See attached instrumentation schematics for tip elevation and other pertinent data



PIEZOMETER READINGS- JANUARY 2010

EAST POND EAST SLOPE BUTTRESS 

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-23A

12/9/2009

501.8

Date

Water Elevation 

(ft)

12/14/2009 473.3

12/18/2009 473.1

12/28/2009 473.1

1/4/2010 472.9

1/12/2010 472.8

1/18/2010 473.0

Location East Pond East Slope

Project No. 175569040

Tip Elevation (ft) 470

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft)

PZ-23A Trend

468.0

470.0

472.0

474.0
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478.0
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Notes: See attached instrumentation schematics for tip elevation and other pertinent data



PIEZOMETER READINGS- JANUARY 2010

EAST POND EAST SLOPE BUTTRESS 

SCRUBBER SLUDGE COMPLEX

PARADISE FOSSIL PLANT

MUHLENBERG COUNTY, KENTUCKY

TENNESSEE VALLEY AUTHORITY

PZ-25A

12/1/2009

523.28

Date

Water Elevation 

(ft)

12/14/2009 510.0

12/18/2009 509.5

12/28/2009 511.0

1/4/2010 509.8

1/12/2010 510.8

1/18/2010 510.6

Piezometer No.

Piezometer Installation Date

Surface Elevation (ft) Location East Pond East Slope

Project No. 175569040

Tip Elevation (ft) 489.3

PZ-25A Trend
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Notes: See attached instrumentation schematics for tip elevation and other pertinent data



427.9

429.9

431.9

433.9

435.9

437.9

439.9

441.9

443.9

445.9

447.9

449.9

451.9

453.9

455.9

457.9

459.9

461.9

463.9

465.9

467.9

469.9

471.9

473.9

475.9

477.9

479.9

481.9

483.9

485.9

487.9

489.9

491.9

493.9

495.9

497.9

499.9

501.9

503.9

505.9

-0.50 -0.25 0.00 0.25 0.50

E
le

v
a
ti

o
n

(f
e
e
t)

11/ 18 / 2009
12:50

12/ 1/ 2009
10:56

12/ 16/ 2009
9:03

1/ 6 / 2010
8:45

1/ 19 / 2010
8:46

427.9

429.9

431.9

433.9

435.9

437.9

439.9

441.9

443.9

445.9

447.9

449.9

451.9

453.9

455.9

457.9

459.9

461.9

463.9

465.9

467.9

469.9

471.9

473.9

475.9

477.9

479.9

481.9

483.9

485.9

487.9

489.9

491.9

493.9

495.9

497.9

499.9

501.9

503.9

505.9

-0.50 -0.25 0.00 0.25 0.50

E
le

v
a
ti

o
n

(f
e
e
t)

11/ 18/ 2009
12:50

12/ 1/ 2009
10:56

12/ 16 / 2009
9:03

1/ 6/ 2010
8:45

1/ 19/ 2010
8:46

SI-11, A-Axis SI-11, B-Axis

Cumulative Displacement (in) from 11/4/2009 Cumulative Displacement (in) from 11/4/2009

Paradise Fossil Plant

175569040

Drakesboro, KY

1/26/2010



PAFTVA

SI-11

From DataMate

11/18/2009 12:50:23 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:18:55 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2603 2628 -3.1386 -0.0756 -0.0726
6 -1717 1723 -2.0640 -1683 1703 -2.0316 0.0324 0.0030
8 -221 225 -0.2676 -224 231 -0.2730 -0.0054 -0.0294
10 107 -97 0.1224 109 -91 0.1200 -0.0024 -0.0240
12 468 -458 0.5556 463 -449 0.5472 -0.0084 -0.0216
14 646 -636 0.7692 648 -631 0.7674 -0.0018 -0.0132
16 298 -292 0.3540 310 -291 0.3606 0.0066 -0.0114
18 99 -88 0.1122 99 -81 0.1080 -0.0042 -0.0180
20 110 -100 0.1260 112 -94 0.1236 -0.0024 -0.0138
22 86 -76 0.0972 90 -72 0.0972 0.0000 -0.0114
24 69 -62 0.0786 71 -57 0.0768 -0.0018 -0.0114
26 63 -52 0.0690 67 -48 0.0690 0.0000 -0.0096
28 -10 20 -0.0180 -7 24 -0.0186 -0.0006 -0.0096
30 -39 49 -0.0528 -37 54 -0.0546 -0.0018 -0.0090
32 -19 31 -0.0300 -17 34 -0.0306 -0.0006 -0.0072
34 -25 33 -0.0348 -21 37 -0.0348 0.0000 -0.0066
36 9 2 0.0042 9 7 0.0012 -0.0030 -0.0066
38 28 -17 0.0270 31 -13 0.0264 -0.0006 -0.0036
40 -29 39 -0.0408 -25 42 -0.0402 0.0006 -0.0030
42 -115 127 -0.1452 -112 130 -0.1452 0.0000 -0.0036
44 -91 98 -0.1134 -89 104 -0.1158 -0.0024 -0.0036
46 -31 42 -0.0438 -30 48 -0.0468 -0.0030 -0.0012
48 3 7 -0.0024 5 11 -0.0036 -0.0012 0.0018
50 15 -4 0.0114 17 0 0.0102 -0.0012 0.0030
52 47 -37 0.0504 50 -33 0.0498 -0.0006 0.0042
54 45 -34 0.0474 47 -31 0.0468 -0.0006 0.0048
56 -2 12 -0.0084 1 16 -0.0090 -0.0006 0.0054
58 36 -26 0.0372 39 -23 0.0372 0.0000 0.0060
60 28 -17 0.0270 33 -15 0.0288 0.0018 0.0060
62 -35 46 -0.0486 -34 50 -0.0504 -0.0018 0.0042
64 -86 92 -0.1068 -82 96 -0.1068 0.0000 0.0060
66 -146 157 -0.1818 -141 160 -0.1806 0.0012 0.0060
68 -234 244 -0.2868 -230 248 -0.2868 0.0000 0.0048
70 -362 374 -0.4416 -357 377 -0.4404 0.0012 0.0048
72 -524 534 -0.6348 -520 538 -0.6348 0.0000 0.0036
74 -585 598 -0.7098 -583 602 -0.7110 -0.0012 0.0036
76 -578 594 -0.7032 -575 596 -0.7026 0.0006 0.0048
78 -611 622 -0.7398 -606 620 -0.7356 0.0042 0.0042
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 1 11/18/2009 12:50:23 PM



PAFTVA

SI-11

From DataMate

12/1/2009 10:56:05 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:18:55 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2607 2587 -3.1164 -0.0534 -0.0186
6 -1717 1723 -2.0640 -1694 1713 -2.0442 0.0198 0.0348
8 -221 225 -0.2676 -222 222 -0.2664 0.0012 0.0150
10 107 -97 0.1224 110 -97 0.1242 0.0018 0.0138
12 468 -458 0.5556 462 -451 0.5478 -0.0078 0.0120
14 646 -636 0.7692 643 -633 0.7656 -0.0036 0.0198
16 298 -292 0.3540 298 -285 0.3498 -0.0042 0.0234
18 99 -88 0.1122 95 -84 0.1074 -0.0048 0.0276
20 110 -100 0.1260 110 -98 0.1248 -0.0012 0.0324
22 86 -76 0.0972 87 -76 0.0978 0.0006 0.0336
24 69 -62 0.0786 69 -60 0.0774 -0.0012 0.0330
26 63 -52 0.0690 64 -51 0.0690 0.0000 0.0342
28 -10 20 -0.0180 -9 21 -0.0180 0.0000 0.0342
30 -39 49 -0.0528 -39 50 -0.0534 -0.0006 0.0342
32 -19 31 -0.0300 -19 30 -0.0294 0.0006 0.0348
34 -25 33 -0.0348 -23 33 -0.0336 0.0012 0.0342
36 9 2 0.0042 8 3 0.0030 -0.0012 0.0330
38 28 -17 0.0270 29 -17 0.0276 0.0006 0.0342
40 -29 39 -0.0408 -27 38 -0.0390 0.0018 0.0336
42 -115 127 -0.1452 -115 126 -0.1446 0.0006 0.0318
44 -91 98 -0.1134 -91 101 -0.1152 -0.0018 0.0312
46 -31 42 -0.0438 -32 43 -0.0450 -0.0012 0.0330
48 3 7 -0.0024 4 6 -0.0012 0.0012 0.0342
50 15 -4 0.0114 15 -5 0.0120 0.0006 0.0330
52 47 -37 0.0504 49 -37 0.0516 0.0012 0.0324
54 45 -34 0.0474 45 -35 0.0480 0.0006 0.0312
56 -2 12 -0.0084 -2 13 -0.0090 -0.0006 0.0306
58 36 -26 0.0372 38 -29 0.0402 0.0030 0.0312
60 28 -17 0.0270 31 -20 0.0306 0.0036 0.0282
62 -35 46 -0.0486 -34 45 -0.0474 0.0012 0.0246
64 -86 92 -0.1068 -83 93 -0.1056 0.0012 0.0234
66 -146 157 -0.1818 -143 154 -0.1782 0.0036 0.0222
68 -234 244 -0.2868 -233 243 -0.2856 0.0012 0.0186
70 -362 374 -0.4416 -361 374 -0.4410 0.0006 0.0174
72 -524 534 -0.6348 -525 535 -0.6360 -0.0012 0.0168
74 -585 598 -0.7098 -584 595 -0.7074 0.0024 0.0180
76 -578 594 -0.7032 -575 585 -0.6960 0.0072 0.0156
78 -611 622 -0.7398 -606 613 -0.7314 0.0084 0.0084
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 2 12/1/2009 10:56:05 AM



PAFTVA

SI-11

From DataMate

12/16/2009 9:03:57 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:18:55 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2622 2609 -3.1386 -0.0756 -0.1854
6 -1717 1723 -2.0640 -1700 1704 -2.0424 0.0216 -0.1098
8 -221 225 -0.2676 -241 228 -0.2814 -0.0138 -0.1314
10 107 -97 0.1224 100 -97 0.1182 -0.0042 -0.1176
12 468 -458 0.5556 448 -448 0.5376 -0.0180 -0.1134
14 646 -636 0.7692 634 -632 0.7596 -0.0096 -0.0954
16 298 -292 0.3540 286 -285 0.3426 -0.0114 -0.0858
18 99 -88 0.1122 87 -85 0.1032 -0.0090 -0.0744
20 110 -100 0.1260 102 -100 0.1212 -0.0048 -0.0654
22 86 -76 0.0972 79 -77 0.0936 -0.0036 -0.0606
24 69 -62 0.0786 62 -61 0.0738 -0.0048 -0.0570
26 63 -52 0.0690 56 -53 0.0654 -0.0036 -0.0522
28 -10 20 -0.0180 -17 20 -0.0222 -0.0042 -0.0486
30 -39 49 -0.0528 -46 47 -0.0558 -0.0030 -0.0444
32 -19 31 -0.0300 -26 28 -0.0324 -0.0024 -0.0414
34 -25 33 -0.0348 -29 33 -0.0372 -0.0024 -0.0390
36 9 2 0.0042 2 0 0.0012 -0.0030 -0.0366
38 28 -17 0.0270 21 -18 0.0234 -0.0036 -0.0336
40 -29 39 -0.0408 -34 36 -0.0420 -0.0012 -0.0300
42 -115 127 -0.1452 -124 127 -0.1506 -0.0054 -0.0288
44 -91 98 -0.1134 -97 99 -0.1176 -0.0042 -0.0234
46 -31 42 -0.0438 -36 39 -0.0450 -0.0012 -0.0192
48 3 7 -0.0024 -2 4 -0.0036 -0.0012 -0.0180
50 15 -4 0.0114 10 -9 0.0114 0.0000 -0.0168
52 47 -37 0.0504 43 -41 0.0504 0.0000 -0.0168
54 45 -34 0.0474 39 -36 0.0450 -0.0024 -0.0168
56 -2 12 -0.0084 -10 11 -0.0126 -0.0042 -0.0144
58 36 -26 0.0372 35 -34 0.0414 0.0042 -0.0102
60 28 -17 0.0270 23 -21 0.0264 -0.0006 -0.0144
62 -35 46 -0.0486 -41 43 -0.0504 -0.0018 -0.0138
64 -86 92 -0.1068 -93 95 -0.1128 -0.0060 -0.0120
66 -146 157 -0.1818 -150 153 -0.1818 0.0000 -0.0060
68 -234 244 -0.2868 -240 243 -0.2898 -0.0030 -0.0060
70 -362 374 -0.4416 -371 372 -0.4458 -0.0042 -0.0030
72 -524 534 -0.6348 -535 533 -0.6408 -0.0060 0.0012
74 -585 598 -0.7098 -589 591 -0.7080 0.0018 0.0072
76 -578 594 -0.7032 -582 582 -0.6984 0.0048 0.0054
78 -611 622 -0.7398 -616 616 -0.7392 0.0006 0.0006
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000

Page 3 12/16/2009 9:03:57 AM



PAFTVA

SI-11

From DataMate

1/6/2010 8:45:23 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:18:55 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2611 2598 -3.1254 -0.0624 -0.2178
6 -1717 1723 -2.0640 -1688 1697 -2.0310 0.0330 -0.1554
8 -221 225 -0.2676 -237 227 -0.2784 -0.0108 -0.1884
10 107 -97 0.1224 102 -97 0.1194 -0.0030 -0.1776
12 468 -458 0.5556 445 -444 0.5334 -0.0222 -0.1746
14 646 -636 0.7692 631 -627 0.7548 -0.0144 -0.1524
16 298 -292 0.3540 278 -277 0.3330 -0.0210 -0.1380
18 99 -88 0.1122 84 -82 0.0996 -0.0126 -0.1170
20 110 -100 0.1260 100 -97 0.1182 -0.0078 -0.1044
22 86 -76 0.0972 77 -74 0.0906 -0.0066 -0.0966
24 69 -62 0.0786 60 -58 0.0708 -0.0078 -0.0900
26 63 -52 0.0690 55 -52 0.0642 -0.0048 -0.0822
28 -10 20 -0.0180 -19 22 -0.0246 -0.0066 -0.0774
30 -39 49 -0.0528 -47 49 -0.0576 -0.0048 -0.0708
32 -19 31 -0.0300 -27 30 -0.0342 -0.0042 -0.0660
34 -25 33 -0.0348 -30 33 -0.0378 -0.0030 -0.0618
36 9 2 0.0042 1 1 0.0000 -0.0042 -0.0588
38 28 -17 0.0270 20 -17 0.0222 -0.0048 -0.0546
40 -29 39 -0.0408 -34 35 -0.0414 -0.0006 -0.0498
42 -115 127 -0.1452 -126 130 -0.1536 -0.0084 -0.0492
44 -91 98 -0.1134 -99 100 -0.1194 -0.0060 -0.0408
46 -31 42 -0.0438 -36 39 -0.0450 -0.0012 -0.0348
48 3 7 -0.0024 -2 4 -0.0036 -0.0012 -0.0336
50 15 -4 0.0114 11 -9 0.0120 0.0006 -0.0324
52 47 -37 0.0504 43 -41 0.0504 0.0000 -0.0330
54 45 -34 0.0474 37 -35 0.0432 -0.0042 -0.0330
56 -2 12 -0.0084 -11 12 -0.0138 -0.0054 -0.0288
58 36 -26 0.0372 37 -35 0.0432 0.0060 -0.0234
60 28 -17 0.0270 23 -22 0.0270 0.0000 -0.0294
62 -35 46 -0.0486 -42 43 -0.0510 -0.0024 -0.0294
64 -86 92 -0.1068 -96 97 -0.1158 -0.0090 -0.0270
66 -146 157 -0.1818 -151 153 -0.1824 -0.0006 -0.0180
68 -234 244 -0.2868 -243 244 -0.2922 -0.0054 -0.0174
70 -362 374 -0.4416 -374 373 -0.4482 -0.0066 -0.0120
72 -524 534 -0.6348 -540 535 -0.6450 -0.0102 -0.0054
74 -585 598 -0.7098 -591 592 -0.7098 0.0000 0.0048
76 -578 594 -0.7032 -582 582 -0.6984 0.0048 0.0048
78 -611 622 -0.7398 -618 615 -0.7398 0.0000 0.0000
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

1/19/2010 8:46:19 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:18:55 PM

Depth (ft)
Initial

A0 A180 Incr. Dev (in) A0 A180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for A Axis:

4 -2554 2551 -3.0630 -2609 2624 -3.1398 -0.0768 -0.2250
6 -1717 1723 -2.0640 -1698 1700 -2.0388 0.0252 -0.1482
8 -221 225 -0.2676 -238 227 -0.2790 -0.0114 -0.1734
10 107 -97 0.1224 105 -99 0.1224 0.0000 -0.1620
12 468 -458 0.5556 441 -440 0.5286 -0.0270 -0.1620
14 646 -636 0.7692 631 -625 0.7536 -0.0156 -0.1350
16 298 -292 0.3540 279 -278 0.3342 -0.0198 -0.1194
18 99 -88 0.1122 83 -81 0.0984 -0.0138 -0.0996
20 110 -100 0.1260 99 -97 0.1176 -0.0084 -0.0858
22 86 -76 0.0972 77 -74 0.0906 -0.0066 -0.0774
24 69 -62 0.0786 60 -58 0.0708 -0.0078 -0.0708
26 63 -52 0.0690 56 -53 0.0654 -0.0036 -0.0630
28 -10 20 -0.0180 -19 22 -0.0246 -0.0066 -0.0594
30 -39 49 -0.0528 -48 50 -0.0588 -0.0060 -0.0528
32 -19 31 -0.0300 -27 29 -0.0336 -0.0036 -0.0468
34 -25 33 -0.0348 -30 33 -0.0378 -0.0030 -0.0432
36 9 2 0.0042 1 2 -0.0006 -0.0048 -0.0402
38 28 -17 0.0270 21 -18 0.0234 -0.0036 -0.0354
40 -29 39 -0.0408 -33 34 -0.0402 0.0006 -0.0318
42 -115 127 -0.1452 -126 130 -0.1536 -0.0084 -0.0324
44 -91 98 -0.1134 -103 101 -0.1224 -0.0090 -0.0240
46 -31 42 -0.0438 -37 40 -0.0462 -0.0024 -0.0150
48 3 7 -0.0024 -2 4 -0.0036 -0.0012 -0.0126
50 15 -4 0.0114 11 -9 0.0120 0.0006 -0.0114
52 47 -37 0.0504 44 -41 0.0510 0.0006 -0.0120
54 45 -34 0.0474 39 -36 0.0450 -0.0024 -0.0126
56 -2 12 -0.0084 -11 13 -0.0144 -0.0060 -0.0102
58 36 -26 0.0372 38 -36 0.0444 0.0072 -0.0042
60 28 -17 0.0270 24 -22 0.0276 0.0006 -0.0114
62 -35 46 -0.0486 -41 43 -0.0504 -0.0018 -0.0120
64 -86 92 -0.1068 -94 97 -0.1146 -0.0078 -0.0102
66 -146 157 -0.1818 -149 153 -0.1812 0.0006 -0.0024
68 -234 244 -0.2868 -241 244 -0.2910 -0.0042 -0.0030
70 -362 374 -0.4416 -370 372 -0.4452 -0.0036 0.0012
72 -524 534 -0.6348 -537 535 -0.6432 -0.0084 0.0048
74 -585 598 -0.7098 -589 592 -0.7086 0.0012 0.0132
76 -578 594 -0.7032 -580 581 -0.6966 0.0066 0.0120
78 -611 622 -0.7398 -613 611 -0.7344 0.0054 0.0054
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

11/18/2009 12:50:23 PMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:19:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -510 575 -0.6510 0.0234 0.0354
6 -416 451 -0.5202 -390 435 -0.4950 0.0252 0.0120
8 -138 173 -0.1866 -134 176 -0.1860 0.0006 -0.0132
10 -219 270 -0.2934 -224 275 -0.2994 -0.0060 -0.0138
12 -264 315 -0.3474 -260 315 -0.3450 0.0024 -0.0078
14 -210 262 -0.2832 -209 265 -0.2844 -0.0012 -0.0102
16 -108 155 -0.1578 -109 155 -0.1584 -0.0006 -0.0090
18 3 59 -0.0336 6 61 -0.0330 0.0006 -0.0084
20 39 22 0.0102 42 26 0.0096 -0.0006 -0.0090
22 68 -21 0.0534 69 -18 0.0522 -0.0012 -0.0084
24 69 -4 0.0438 73 -3 0.0456 0.0018 -0.0072
26 51 15 0.0216 52 17 0.0210 -0.0006 -0.0090
28 83 -16 0.0594 83 -14 0.0582 -0.0012 -0.0084
30 97 -31 0.0768 101 -30 0.0786 0.0018 -0.0072
32 95 -49 0.0864 99 -46 0.0870 0.0006 -0.0090
34 108 -45 0.0918 111 -42 0.0918 0.0000 -0.0096
36 38 23 0.0090 42 21 0.0126 0.0036 -0.0096
38 -27 95 -0.0732 -26 97 -0.0738 -0.0006 -0.0132
40 0 63 0.0000 1 67 -0.0396 0.0000 -0.0126
42 1 47 -0.0276 3 51 -0.0288 -0.0012 -0.0126
44 -27 90 -0.0702 -25 93 -0.0708 -0.0006 -0.0114
46 -36 101 -0.0822 -35 103 -0.0828 -0.0006 -0.0108
48 -38 103 -0.0846 -36 106 -0.0852 -0.0006 -0.0102
50 -63 126 -0.1134 -58 129 -0.1122 0.0012 -0.0096
52 -94 142 -0.1416 -92 143 -0.1410 0.0006 -0.0108
54 -91 154 -0.1470 -90 156 -0.1476 -0.0006 -0.0114
56 -47 90 -0.0822 -46 94 -0.0840 -0.0018 -0.0108
58 31 33 -0.0012 34 33 0.0006 0.0018 -0.0090
60 -2 49 -0.0306 -3 51 -0.0324 -0.0018 -0.0108
62 91 -51 0.0852 91 -50 0.0846 -0.0006 -0.0090
64 176 -119 0.1770 175 -119 0.1764 -0.0006 -0.0084
66 306 -247 0.3318 306 -245 0.3306 -0.0012 -0.0078
68 411 -355 0.4596 411 -355 0.4596 0.0000 -0.0066
70 530 -493 0.6138 528 -491 0.6114 -0.0024 -0.0066
72 724 -687 0.8466 721 -687 0.8448 -0.0018 -0.0042
74 905 -857 1.0572 904 -859 1.0578 0.0006 -0.0024
76 1076 -1020 1.2576 1071 -1019 1.2540 -0.0036 -0.0030
78 1201 -1143 1.4064 1202 -1143 1.4070 0.0006 0.0006
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

12/1/2009 10:56:05 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:19:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -498 575 -0.6438 0.0306 0.0750
6 -416 451 -0.5202 -377 429 -0.4836 0.0366 0.0444
8 -138 173 -0.1866 -141 185 -0.1956 -0.0090 0.0078
10 -219 270 -0.2934 -225 280 -0.3030 -0.0096 0.0168
12 -264 315 -0.3474 -255 311 -0.3396 0.0078 0.0264
14 -210 262 -0.2832 -206 262 -0.2808 0.0024 0.0186
16 -108 155 -0.1578 -105 157 -0.1572 0.0006 0.0162
18 3 59 -0.0336 8 61 -0.0318 0.0018 0.0156
20 39 22 0.0102 44 25 0.0114 0.0012 0.0138
22 68 -21 0.0534 71 -18 0.0534 0.0000 0.0126
24 69 -4 0.0438 73 -4 0.0462 0.0024 0.0126
26 51 15 0.0216 53 18 0.0210 -0.0006 0.0102
28 83 -16 0.0594 84 -14 0.0588 -0.0006 0.0108
30 97 -31 0.0768 102 -31 0.0798 0.0030 0.0114
32 95 -49 0.0864 99 -46 0.0870 0.0006 0.0084
34 108 -45 0.0918 111 -43 0.0924 0.0006 0.0078
36 38 23 0.0090 41 23 0.0108 0.0018 0.0072
38 -27 95 -0.0732 -26 98 -0.0744 -0.0012 0.0054
40 0 63 0.0000 2 67 -0.0390 0.0000 0.0066
42 1 47 -0.0276 3 51 -0.0288 -0.0012 0.0066
44 -27 90 -0.0702 -25 93 -0.0708 -0.0006 0.0078
46 -36 101 -0.0822 -34 105 -0.0834 -0.0012 0.0084
48 -38 103 -0.0846 -39 107 -0.0876 -0.0030 0.0096
50 -63 126 -0.1134 -58 129 -0.1122 0.0012 0.0126
52 -94 142 -0.1416 -93 145 -0.1428 -0.0012 0.0114
54 -91 154 -0.1470 -91 156 -0.1482 -0.0012 0.0126
56 -47 90 -0.0822 -42 93 -0.0810 0.0012 0.0138
58 31 33 -0.0012 35 33 0.0012 0.0024 0.0126
60 -2 49 -0.0306 -1 54 -0.0330 -0.0024 0.0102
62 91 -51 0.0852 91 -50 0.0846 -0.0006 0.0126
64 176 -119 0.1770 176 -119 0.1770 0.0000 0.0132
66 306 -247 0.3318 309 -245 0.3324 0.0006 0.0132
68 411 -355 0.4596 413 -358 0.4626 0.0030 0.0126
70 530 -493 0.6138 529 -490 0.6114 -0.0024 0.0096
72 724 -687 0.8466 726 -685 0.8466 0.0000 0.0120
74 905 -857 1.0572 908 -870 1.0668 0.0096 0.0120
76 1076 -1020 1.2576 1069 -1025 1.2564 -0.0012 0.0024
78 1201 -1143 1.4064 1205 -1145 1.4100 0.0036 0.0036
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

12/16/2009 9:03:57 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:19:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -516 524 -0.6240 0.0504 0.2556
6 -416 451 -0.5202 -382 376 -0.4548 0.0654 0.2052
8 -138 173 -0.1866 -176 159 -0.2010 -0.0144 0.1398
10 -219 270 -0.2934 -265 239 -0.3024 -0.0090 0.1542
12 -264 315 -0.3474 -291 262 -0.3318 0.0156 0.1632
14 -210 262 -0.2832 -243 215 -0.2748 0.0084 0.1476
16 -108 155 -0.1578 -127 118 -0.1470 0.0108 0.1392
18 3 59 -0.0336 -35 1 -0.0216 0.0120 0.1284
20 39 22 0.0102 -1 -31 0.0180 0.0078 0.1164
22 68 -21 0.0534 27 -59 0.0516 -0.0018 0.1086
24 69 -4 0.0438 17 -54 0.0426 -0.0012 0.1104
26 51 15 0.0216 4 -40 0.0264 0.0048 0.1116
28 83 -16 0.0594 31 -74 0.0630 0.0036 0.1068
30 97 -31 0.0768 50 -86 0.0816 0.0048 0.1032
32 95 -49 0.0864 53 -86 0.0834 -0.0030 0.0984
34 108 -45 0.0918 53 -78 0.0786 -0.0132 0.1014
36 38 23 0.0090 -10 -14 0.0024 -0.0066 0.1146
38 -27 95 -0.0732 -73 39 -0.0672 0.0060 0.1212
40 0 63 0.0000 -48 11 -0.0354 0.0000 0.1152
42 1 47 -0.0276 -40 12 -0.0312 -0.0036 0.1152
44 -27 90 -0.0702 -81 38 -0.0714 -0.0012 0.1188
46 -36 101 -0.0822 -92 49 -0.0846 -0.0024 0.1200
48 -38 103 -0.0846 -97 56 -0.0918 -0.0072 0.1224
50 -63 126 -0.1134 -113 77 -0.1140 -0.0006 0.1296
52 -94 142 -0.1416 -132 99 -0.1386 0.0030 0.1302
54 -91 154 -0.1470 -141 110 -0.1506 -0.0036 0.1272
56 -47 90 -0.0822 -65 52 -0.0702 0.0120 0.1308
58 31 33 -0.0012 -20 -8 -0.0072 -0.0060 0.1188
60 -2 49 -0.0306 -39 10 -0.0294 0.0012 0.1248
62 91 -51 0.0852 67 -86 0.0918 0.0066 0.1236
64 176 -119 0.1770 154 -170 0.1944 0.0174 0.1170
66 306 -247 0.3318 283 -302 0.3510 0.0192 0.0996
68 411 -355 0.4596 385 -405 0.4740 0.0144 0.0804
70 530 -493 0.6138 519 -523 0.6252 0.0114 0.0660
72 724 -687 0.8466 715 -718 0.8598 0.0132 0.0546
74 905 -857 1.0572 893 -902 1.0770 0.0198 0.0414
76 1076 -1020 1.2576 1052 -1070 1.2732 0.0156 0.0216
78 1201 -1143 1.4064 1158 -1196 1.4124 0.0060 0.0060
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

1/6/2010 8:45:23 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:19:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -501 519 -0.6120 0.0624 0.2910
6 -416 451 -0.5202 -374 374 -0.4488 0.0714 0.2286
8 -138 173 -0.1866 -185 168 -0.2118 -0.0252 0.1572
10 -219 270 -0.2934 -267 243 -0.3060 -0.0126 0.1824
12 -264 315 -0.3474 -285 256 -0.3246 0.0228 0.1950
14 -210 262 -0.2832 -239 214 -0.2718 0.0114 0.1722
16 -108 155 -0.1578 -124 118 -0.1452 0.0126 0.1608
18 3 59 -0.0336 -30 2 -0.0192 0.0144 0.1482
20 39 22 0.0102 2 -30 0.0192 0.0090 0.1338
22 68 -21 0.0534 27 -58 0.0510 -0.0024 0.1248
24 69 -4 0.0438 17 -53 0.0420 -0.0018 0.1272
26 51 15 0.0216 10 -40 0.0300 0.0084 0.1290
28 83 -16 0.0594 36 -73 0.0654 0.0060 0.1206
30 97 -31 0.0768 52 -85 0.0822 0.0054 0.1146
32 95 -49 0.0864 52 -87 0.0834 -0.0030 0.1092
34 108 -45 0.0918 53 -77 0.0780 -0.0138 0.1122
36 38 23 0.0090 -11 -11 0.0000 -0.0090 0.1260
38 -27 95 -0.0732 -67 40 -0.0642 0.0090 0.1350
40 0 63 0.0000 -45 13 -0.0348 0.0000 0.1260
42 1 47 -0.0276 -42 9 -0.0306 -0.0030 0.1260
44 -27 90 -0.0702 -81 39 -0.0720 -0.0018 0.1290
46 -36 101 -0.0822 -92 48 -0.0840 -0.0018 0.1308
48 -38 103 -0.0846 -97 54 -0.0906 -0.0060 0.1326
50 -63 126 -0.1134 -112 77 -0.1134 0.0000 0.1386
52 -94 142 -0.1416 -134 101 -0.1410 0.0006 0.1386
54 -91 154 -0.1470 -141 112 -0.1518 -0.0048 0.1380
56 -47 90 -0.0822 -60 50 -0.0660 0.0162 0.1428
58 31 33 -0.0012 -21 -5 -0.0096 -0.0084 0.1266
60 -2 49 -0.0306 -40 12 -0.0312 -0.0006 0.1350
62 91 -51 0.0852 69 -85 0.0924 0.0072 0.1356
64 176 -119 0.1770 159 -169 0.1968 0.0198 0.1284
66 306 -247 0.3318 284 -303 0.3522 0.0204 0.1086
68 411 -355 0.4596 388 -406 0.4764 0.0168 0.0882
70 530 -493 0.6138 520 -524 0.6264 0.0126 0.0714
72 724 -687 0.8466 718 -719 0.8622 0.0156 0.0588
74 905 -857 1.0572 896 -900 1.0776 0.0204 0.0432
76 1076 -1020 1.2576 1055 -1072 1.2762 0.0186 0.0228
78 1201 -1143 1.4064 1160 -1191 1.4106 0.0042 0.0042
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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PAFTVA

SI-11

From DataMate

1/19/2010 8:46:19 AMCURRENT SURVEY

INITIAL SURVEY

SITE

INSTALLATION

DESCRIPTION

11/4/2009 10:45:30 AM

DATE PRINTED 1/26/2010 3:19:06 PM

Depth (ft)
Initial

B0 B180 Incr. Dev (in) B0 B180 Incr. Dev (in) Incr. Disp. (in)
Current

Cum. Disp. (in)

Data Reduction for B Axis:

4 -529 595 -0.6744 -542 547 -0.6534 0.0210 0.1770
6 -416 451 -0.5202 -398 394 -0.4752 0.0450 0.1560
8 -138 173 -0.1866 -194 177 -0.2226 -0.0360 0.1110
10 -219 270 -0.2934 -267 250 -0.3102 -0.0168 0.1470
12 -264 315 -0.3474 -283 255 -0.3228 0.0246 0.1638
14 -210 262 -0.2832 -236 214 -0.2700 0.0132 0.1392
16 -108 155 -0.1578 -124 118 -0.1452 0.0126 0.1260
18 3 59 -0.0336 -28 2 -0.0180 0.0156 0.1134
20 39 22 0.0102 3 -29 0.0192 0.0090 0.0978
22 68 -21 0.0534 28 -53 0.0486 -0.0048 0.0888
24 69 -4 0.0438 19 -47 0.0396 -0.0042 0.0936
26 51 15 0.0216 12 -39 0.0306 0.0090 0.0978
28 83 -16 0.0594 39 -69 0.0648 0.0054 0.0888
30 97 -31 0.0768 55 -84 0.0834 0.0066 0.0834
32 95 -49 0.0864 55 -82 0.0822 -0.0042 0.0768
34 108 -45 0.0918 54 -77 0.0786 -0.0132 0.0810
36 38 23 0.0090 -8 -9 0.0006 -0.0084 0.0942
38 -27 95 -0.0732 -65 39 -0.0624 0.0108 0.1026
40 0 63 0.0000 -44 16 -0.0360 0.0000 0.0918
42 1 47 -0.0276 -41 20 -0.0366 -0.0090 0.0918
44 -27 90 -0.0702 -80 49 -0.0774 -0.0072 0.1008
46 -36 101 -0.0822 -88 59 -0.0882 -0.0060 0.1080
48 -38 103 -0.0846 -93 65 -0.0948 -0.0102 0.1140
50 -63 126 -0.1134 -110 84 -0.1164 -0.0030 0.1242
52 -94 142 -0.1416 -132 107 -0.1434 -0.0018 0.1272
54 -91 154 -0.1470 -139 115 -0.1524 -0.0054 0.1290
56 -47 90 -0.0822 -59 52 -0.0666 0.0156 0.1344
58 31 33 -0.0012 -18 -3 -0.0090 -0.0078 0.1188
60 -2 49 -0.0306 -40 14 -0.0324 -0.0018 0.1266
62 91 -51 0.0852 69 -85 0.0924 0.0072 0.1284
64 176 -119 0.1770 158 -167 0.1950 0.0180 0.1212
66 306 -247 0.3318 283 -301 0.3504 0.0186 0.1032
68 411 -355 0.4596 385 -405 0.4740 0.0144 0.0846
70 530 -493 0.6138 521 -523 0.6264 0.0126 0.0702
72 724 -687 0.8466 718 -718 0.8616 0.0150 0.0576
74 905 -857 1.0572 896 -903 1.0794 0.0222 0.0426
76 1076 -1020 1.2576 1050 -1071 1.2726 0.0150 0.0204
78 1201 -1143 1.4064 1161 -1192 1.4118 0.0054 0.0054
80 0 0 0.0000 0 0 0.0000 0.0000 0.0000
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Attachment D 

Laboratory Testing 



 

 

Natural Moisture Content 
Testing 











 

 

Permeability Testing 











 

 

Soil Classification Testing 

























































 

 

Shelby Tube Samples  

Unit Weight Testing 





















































































 

 

CU Triaxial Testing 



























































Attachment E 

Results of Engineering 
Analysis 
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